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A. 17 Eingeschlossene Studien der systematischen Literaturrecherche zu Interventionen bei



Abkiirzungen und Ubersetzungen

ADHS
ARBD
ARND

AWMF

AzQ

Binge Drinking
BMI

BMG

FAS

FASD

GRADE

IFEM

IOM

iSPZ

LoE

LMU Miinchen
PAE

PFAS

PICO

RoB

SPZ

ZNS

Attention Deficit Hyperactivity Syndrome — Aufmerksamkeitsdefizit-Hyperaktivitats-Syndrom
Alcohol Related Birth Defects — alkoholbedingte angeborene Malformationen
Alcohol Related Neurodevelopmental Disorder — alkoholbedingte entwicklungsneurologische
Stérung

Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e. V.
Arztliches Zentrum fiir Qualitit in der Medizin

Exzessiver Alkoholkonsum zu einer Gelegenheit

Body Mass Index

Bundesministerium fiir Gesundheit

Fetal Alcohol Syndrome — Fetales Alkoholsyndrom

Fetal Alcohol Spectrum Disorders — Fetale Alkohol-Spektrum-Storungen

Grading of Recommendations, Assessment, Development and Evaluation

Institut fur Evidenz in der Medizin

Institute of Medicine, USA

integriertes Sozialpadiatrisches Zentrum

Level of Evidence — Evidenzlevel

Ludwig-Maximilians-Universitat Miinchen

Prenatal Alcohol Exposure — pranatale Alkoholexposition

partial Fetal Alcohol Syndrome — Partielles Fetales Alkoholsyndrom

Patient — Intervention — Comparator — Outcome

Risk of Bias

Sozialpadiatrisches Zentrum

Zentrales Nervensystem



1 Einleitung

1.1 Definition

Matterlicher Alkoholkonsum wahrend der Schwangerschaft fihrt hdufig zu Schaden beim
ungeborenen Kind. Prdnatale Alkoholexposition (PAE) kann Auffalligkeiten des Wachstums,
kranio-faziale, kardiale, renale, ossare und okuldre Malformationen, Stérungen der
Entwicklung, der Kognition und des Verhaltens sowie Einschrankungen in Teilleistungen und

somit globale Einschrankungen im Alltag bewirken.

Schadigungen, die durch PAE hervorgerufen werden, werden unter dem Oberbegriff Fetale
Alkoholspektrumstorungen (FASD — fetal alcohol spectrum disorders) zusammengefasst. Zu
den FASD gehéren (auch wenn diese Einteilung umstritten ist und ein flieBender Ubergang
im Spektrum diskutiert wird) vier Krankheitsbilder: das Fetale Alkoholsyndrom (FAS — fetal
alcohol syndrome), das partielle Fetale Alkoholsyndrom (pFAS — partial fetal alcohol
syndrome), die alkoholbedingte entwicklungsneurologische Stérung (ARND — alcohol related
neurodevelopmental disorder) und die alkoholbedingten angeborenen Malformationen

(ARBD — alcohol related birth defects).

Die FASD entsprechen einem sogenannten hirnorganischen Psychosyndrom oder einer
sogenannten statischen Enzephalopathie. Dabei ist jedoch zu beachten, dass die cerebrale
Schadigung durch PAE zwar statisch ist, die Funktions- und Alltagsbeeintrachtigung der
betroffenen Kinder jedoch durch friihe und individuelle Forderung deutlich positiv
beeinflussbar sind und die FASD damit die klassischen Kriterien einer ,developmental

disorder” aufweisen.



1.2 Geltungsbereich und Zweck

1.2.1 Begriindung fiir die Auswahl des Leitlinienthemas

Durch die festgelegten diagnostischen Kriterien der FASD soll das Stérungsbild friih erfasst
und eine entsprechende Therapie und Forderung des Kindes/Jugendlichen initiiert werden.
Dadurch kann das Auftreten von Folgeerkrankungen oder Komorbiditdaten von Kindern mit

FASD vermindert werden.

Die Gesundheitsdienste und die Bevolkerung in Deutschland sollen Uber die
schwerwiegenden Folgen des Alkoholkonsums wadhrend der Schwangerschaft aufgeklart
werden. Langfristig soll die Pravalenz von Alkoholkonsum in der Schwangerschaft und die

Inzidenz von FASD in Deutschland reduziert werden.

2010 initiierte das Bundesministerium fiir Gesundheit (BMG) ein Projekt (STOP-FAS) zur
Erstellung einer diagnostischen Leitlinie des FAS fiir Deutschland, das von der Deutschen
Gesellschaft fir Kinder- und Jugendmedizin angenommen und dessen Federfiihrung der
Gesellschaft fir Neuropddiatrie ibertragen wurde. Im Rahmen dieses ersten Schritts wurde
2012 eine Leitlinie nur fir das FAS erstellt. Als zweiter Schritt wurde ein Folgeprojekt fir die
Erganzung der S3-Leitlinie um einen Expertenkonsensus fiir die Diagnostik der anderen FASD
(pFAS, ARND und ARBD) vom BMG unterstitzt. Die Veroffentlichung dieser erweiterten
Leitlinie fand 2016 statt. Das im Rahmen eines Innovationsfonds vom G-BA unterstiitzte
dritte Projekt beinhaltet einerseits eine Aktualisierung im Bereich der diagnostische Kriterien
flir FASD unter Einbezug neu erschienener Publikationen und andererseits erstmalig evidenz-
und konsensbasierte Empfehlungen bezlglich Interventionen fir Kindern und Jugendlichen

mit FASD (O bis 18 Jahre).

Diese Projekte wurden von Prof. Dr. med. Dipl.-Psych. Mirjam N. Landgraf und Prof. Dr. med.
Florian Heinen im Dr. von Haunerschen Kinderspital der Ludwig-Maximilians-Universitat
Minchen (Abteilung fiir Padiatrische Neurologie, Entwicklungsneurologie und

Sozialpddiatrie (integriertes Sozialpadiatrisches Zentrum, iSPZ Hauner)) geleitet.



Die Leitlinie beschrankt sich aktuell auf Empfehlungen fir Kinder und Jugendliche. Um alle
Betroffenen abzudecken, ist eine Erweiterung auf Erwachsene mit FASD als nachster Schritt

notwendig.

1.2.2 Zielorientierung der Leitlinie

Die vorliegende S3-Leitlinie definiert standardisierte und transdisziplindre diagnostische
Kriterien fir FASD bei Kindern und Jugendlichen. Um diese Kriterien effektiv anwenden zu
konnen, beinhaltet diese Leitlinie praxisnahe Empfehlungen, Diagnostik-Algorithmen sowie

einen Ubersichtlichen Pocket Guide als Kurzzusammenfassung der Diagnosekriterien.

Zusatzlich gibt die Leitlinie evidenzbasierte Empfehlungen fiir Interventionsmaglichkeiten bei
Kindern und Jugendlichen mit FASD. Angesichts der Vielzahl an Symptomen und ihren
unterschiedlichen Auspragungen, sollten Interventionen an die Starken und Schwachen der
erkrankten Kinder und Jugendlichen individuell angepasst werden. Die Wahl der Behandlung
sollte dabei vom gewiinschten, vorher festgelegten Interventionsziel ausgehen. Um dieses

Vorgehen zu erleichtern, ist diese Leitlinie Outcome-orientiert aufgebaut.

1.2.3 Patientenzielgruppe

Die Patientenzielgruppe dieser Leitlinie umfasst sowohl Kinder/Jugendliche mit Verdacht auf

eine FASD als auch Kinder/Jugendliche, die bereits mit einer FASD diagnostiziert wurden.

1.2.4 Anwenderzielgruppe/Adressaten

Die Anwenderzielgruppe der Leitlinie beinhaltet personell und strukturell:

- Niedergelassene sowie ambulant oder in der Klinik titige Arztinnen und Arzte der
folgenden Gebiete und Schwerpunkte: Gyndkologie und Geburtshilfe, Kinder- und
Jugendmedizin, Neonatologie, Neuropadiatrie, Entwicklungsneurologie und
Sozialpadiatrie, Kinder- und Jugendpsychiatrie, Psychotherapie und Psychosomatik,



Suchtmedizin und des 6ffentlichen Gesundheitsdienstes einschlieBlich des Schuldrztlichen
Dienstes.

- Niedergelassene und in der Klinik tatige Kinder- und Jugendlichen-Psychotherapeut*innen
sowie Diplom- und Master-Psycholog*innen

- Hebammen

- Sozialpadagog*innen, Sozialarbeiter*innen, Sozialhelfer*innen

- Sozialpadiatrische Zentren

- FASD-Spezialambulanzen und FASD-Spezialist*innen

Ebenfalls zur Information von:

- Physio-, Ergo- und Sprachtherapeut*innen
- Niedergelassene sowie ambulant oder in der Klinik titige Arztinnen und Arzte der
Allgemeinmedizin

1.3 Zusammensetzung der Leitliniengruppe: Beteiligung von

Interessensgruppen

1.3.1 Erste beiden Teile des Leitlinienprojektes (2011 und 2015/2016)

Die Organisation des ersten Teils der Leitlinienentwicklung, beschrankt auf das Vollbild FAS,

Ubernahmen:

- Dr. med. Dipl.-Psych. Mirjam N. Landgraf (Leitlinienkoordination, Literaturrecherche,
Moderation und Leitlinien-Sekretariat)

- Prof. Dr. med. Florian Heinen (Leitlinienkoordination und Moderation)

- Dr. med. Monika Nothacker, MPH (Literaturrecherche und Evidenzbewertung)

- Prof. Dr. med. Ina Kopp (Methodische Fihrung und Moderation)

- Dr. Sandra Dybowski (Organisatorische Unterstiitzung und Ansprechpartnerin im BMG)

- Dr. Tilmann Holzer (Ansprechpartner in der Geschaftsstelle der Drogenbeauftragten)

Die Konsensusgruppe der vorliegenden Leitlinie besteht aus Mandatstrager*innen der sich
mit dem Krankheitsbild FASD auseinandersetzenden deutschen Fachgesellschaften und
Berufsverbdanden sowie aus Expert*innen und Patientenvertreterinnen (siehe Abbildung 1).
Die Mandatstrager*innen reprasentieren die jeweilige Fachgesellschaft in miindlichen und

schriftlichen Beratschlagungen und Beschliissen hinsichtlich des Leitlinienprojektes.
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Abbildung 1: Schaubild iiber die Teilnehmer*innen an den ersten beiden Teilen des Leitlinienprojektes (2011

Deutsche Gesellschaft
fur Suchtforschung
und Suchttherapie

und 2015/2016).

Die Organisation des zweiten Teils des Leitlinienprojektes FASD (Ergdnzung der S3-Leitlinie

um die Diagnose pFAS, ARND, ARBD) libernahmen:

- Dr. med. Dipl.-Psych. Mirjam N. Landgraf (Leitlinienkoordination und —verfassung,
systematische Literaturrecherche, Moderation und Leitlinien-Sekretariat)

- Prof. Dr. med. Florian Heinen (Leitlinienkoordination und Moderation)

- Prof. Dr. med. Ina Kopp (Methodische Fiihrung und Moderation)

- Albert Kern (Organisatorische Unterstiitzung und Ansprechpartner im BMG)

- Dr. Kirsten Reinhard (Ansprechpartnerin in der Geschaftsstelle der Drogenbeauftragten)

An der Erganzung der Leitlinie waren die gleichen Fachgesellschaften und Berufsverbande
beteiligt, die lhnre Mandatstrager*innen durch den Vorstand bestatigten bzw. neu ernannten,

sowie nationale FASD-Expert*innen.



1.3.1.1 Reprasentativitdt der Leitliniengruppe: Beteiligte Berufsgruppen
In den folgenden Tabellen werden alle Personen aufgefiihrt, die an den ersten beiden Teilen

des Leitlinienprojektes FASD  beteiligt waren, inklusive ihrer zugehorigen

Fachgesellschaft/Organisation.

Erster Teil des Leitlinienprojektes (2011)

Tabelle 1: Am ersten Teil des Leitlinienprojektes FASD (beschrankt auf FAS) beteiligte Mandatstragende und
Fachgesellschaften/Organisationen (2011).

Mandatstragende Fachgesellschaft/Organisation

Prof. Dr. med. Florian Heinen Deutsche Gesellschaft  fur Kinder- und
Jugendmedizin

PD Dr. med. Dipl.-Psych. Mirjam N. Gesellschaft fiir Neuropadiatrie

Landgraf

Dr. med. Juliane Spiegler Deutsche Gesellschaft fiir Sozialpadiatrie und
Jugendmedizin

Prof. Dr. med. Franz Kainer Deutsche Gesellschaft fur Gynakologie und
Geburtshilfe

Prof. Dr. med. Rolf F. Maier Gesellschaft fiir Neonatologie und Padiatrische
Intensivmedizin

Prof. Dr. med. Frank HaBler Deutsche Gesellschaft  far Kinder- und
Jugendpsychiatrie, Psychosomatik und
Psychotherapie

Dr. med. Regina Rasenack Deutsche Gesellschaft fiir Suchtforschung und
Suchttherapie

Prof. Dr. Dipl.-Psych. Tanja Hoff Deutsche Gesellschaft fiir Suchtpsychologie

PD Dr. med. Gerhard Reymann Deutsche Gesellschaft flir Suchtmedizin

Prof. Dr. rer. medic. Rainhild Schiafers  Deutsche Gesellschaft fir Hebammenwissenschaft

Lisa Fehrenbach = ab 01.01.2012 Deutscher Hebammenverband

Regine Gresens

Dipl.-Psych. Laszlo A. Pota Berufsverband der deutschen Psychologinnen und
Psychologen

Dr. Dr. med. Nikolaus Weissenrieder  Berufsverband der Kinder- und Jugendarzte

Dr. med. Gabriele Trost-Brinkhues Bundesverband der Arztinnen und Arzte des
Offentlichen Gesundheitsdienstes



Tabelle 2: Am ersten Teil des Leitlinienprojektes FASD (beschrankt auf FAS) beteiligte Expert*innen (2011).

Expert*innen

Dipl.-Psych. Gela Becker
Dr. med. Beate Erbas

Dr. rer.med.
Dipl.-Psych.

Reinhold Feldmann,

PD Dr. med. Anne Hilgendorff

Dr. med. Heike Hoff-Emden
Dr. med. Ulrike Horacek

Prof. Dr. med. Ina Kopp
Dr. med. Dipl.-Psych.
Landgraf

Mirjam N.

Dr. med. Monika Nothacker
Carla Pertl

Dr. Eva Rehfuel

Dr. med. Monika Reincke

Andreas Rosslein
Gila Schindler
Prof. Dr. med. Andreas Schulze

Dr. med. Martin Sobanski

Prof. Dr. med. Hans-Ludwig Spohr
Dipl.-Psych. Penelope Thomas

Dipl.-Psych. Jessica Wagner

Funktion
Fachliche Leiterin  Evangelisches Kinderheim
Sonnenhof
Bayerische Akademie far Sucht- und

Gesundheitsfragen

Klinik fir Kinder- und Jugendmedizin) ( Allgemeine
Padiatrie des Universitatsklinikums Minster und
FASD-Ambulanz Walstedde
Neonatologie und Neuropddiatrie,
Minchen (LMU)

Chefarztin KMG Rehabilitationszentrum Silzhayn
Vorstandsmitglied der DGSPJ, Gesundheitsamt
Recklinghausen

Leiterin AWMF-IMWi (nicht stimmberechtigt)
Abteilung fir Neuropédiatrie, FASD-Ambulanz,
iSPZ, Dr. von Haunersches Kinderspital, Universitat
Minchen (LMU)

AZQ (nicht stimmberechtigt)

Stadtjugendamt Miinchen

IBE, Universitat Minchen (LMU))

Referat fir Gesundheit und Umwelt der
Landeshauptstadt Miinchen, Gesundheitsvorsorge
fiir Kinder und Jugendliche

Neonatologie, Universitat Miinchen (LMU)
Rechtsanwiltin fur Kinder- und Jugendhilferecht
Leiter der Neonatologie, Universitdt Miinchen
(LMU)

Kinder- und Jugendpsychiatrie, FASD-Ambulanz,
Heckscher Klinikum, Miinchen

FASD-Zentrum, Charité Berlin

Kinder- und Jugendpsychiatrie, FASD-Ambulanz,
Heckscher Klinikum, Miinchen

FASD-Zentrum, Charité Berlin

Universitat



Zweiter Teil des Leitlinienprojektes (2015/2016)

Tabelle 3: Am zweiten Teil des Leitlinienprojektes FASD (Erganzung um pFAS, ARND und ARBD) beteiligte
Mandatstragende und Fachgesellschaften/Organisationen (2015/2016).

Mandatstragende
Prof. Dr. med. Florian Heinen

PD Dr. med. Dipl.-Psych. Mirjam N.
Landgraf
Dr. med. Juliane Spiegler

Prof. Dr. med. Tamme Goecke
Prof. Dr. med. Rolf F. Maier

Prof. Dr. med. Frank HaRler

Dr. med. Anette Stiegler

Prof. Dr. Dipl.-Psych. Tanja Hoff

PD Dr. med. Gerhard Reymann

Prof. Dr. rer. medic. Rainhild Schafers
Jule Friedrich

Dipl.-Psych. Laszlo A. Pota

Dr. Dr. med. Nikolaus Weissenrieder
- ab 08.01.2016: Dr. med. Matthias
Brockstedt

Dr. med. Gabriele Trost-Brinkhues

Fachgesellschaft/Organisation
Deutsche  Gesellschaft  fir
Jugendmedizin

Gesellschaft fir Neuropadiatrie

Kinder- und

Deutsche Gesellschaft fir
Jugendmedizin
Deutsche Gesellschaft
Geburtshilfe
Gesellschaft fiir Neonatologie und Padiatrische
Intensivmedizin
Deutsche  Gesellschaft
Jugendpsychiatrie,
Psychotherapie
Deutsche Gesellschaft fir Suchtforschung und
Suchttherapie

Deutsche Gesellschaft flr Suchtpsychologie
Deutsche Gesellschaft fir Suchtmedizin

Deutsche Gesellschaft fir Hebammenwissenschaft
Deutscher Hebammenverband

Berufsverband der deutschen Psychologinnen und
Psychologen

Berufsverband der Kinder- und Jugendarzte

Sozialpadiatrie und

fir Gynakologie und

und
und

fir  Kinder-
Psychosomatik

Bundesverband der Arztinnen und Arzte des
Offentlichen Gesundheitsdienstes



Tabelle 4: Am zweiten Teil des Leitlinienprojektes FASD (Erganzung um pFAS, ARND und ARBD) beteiligte

Expert*innen (2015/2016).

Expert*innen
Dipl.-Psych. Gela Becker

Dr. med. Antje Erencin
Dr. rer.med. Reinhold Feldmann,
Dipl.-Psych.

Dr. med. Heike Hoff-Emden
Prof. Dr. med. Ina Kopp

Dr. med. Dipl.-Psych. Mirjam N.
Landgraf
Gila Schindler

Dr. med. Martin Sobanski

Dipl.-Psych. Jessica Wagner

Heike Wolter

Funktion

Fachliche Leiterin Evangelischer Verein Sonnenhof
e. V.- FASD-Fachzentrum, Berlin

Elisabeth Krankenhaus, SPZ Essen

Klinik fir Kinder- und Jugendmedizin) ( Allgemeine
Padiatrie des Universitatsklinikums Minster und
FASD-Ambulanz Walstedde

Leitende Arztin SPZ Leipzig, FHLE e. V.

Leiterin AWMF-IMWi (nicht stimmberechtigt)
Leiterin der Ambulanz fiir Toxinexposition in der
Schwangerschaft, iSPZ Hauner, Dr. von
Haunersches Kinderspital, Klinikum der Universitat
Minchen (LMU)

Rechtsanwaltin fir Kinder- und Jugendhilferecht
Leiter der Abteilung fir Entwicklungsstorungen,

kbo-Heckscher  Klinikum  fiir  Kinder- und
Jugendpsychiatrie, Miinchen
Evangelisches Krankenhaus Konigin Elisabeth

Herzberge, Berlin-Lichtenberg und Universitat
Flensburg

FASD-Zentrum, Charité Berlin

1.3.1.2 Reprasentativitit der Leitliniengruppe: Beteiligte Patientengruppen

In Deutschland existiert eine bundesweite Patientenvertretung und Selbsthilfegruppe FASD

Deutschland e. V..

Diese wurde einbezogen und befand sich seit

Beginn der

Leitlinienentwicklung in regem Austausch mit den Leitlinienkoordinator*innen.

Tabelle 5: An den ersten beiden Teilen des Leitlinienprojektes beteiligte Patientenvertreterinnen (2011 und

2015/2016).

Teilnehmende
Dipl.-Soz.-Pad. Gisela Michalowski
Veerle Moubax
Dr. med. Wendelina Wendenburg

Funktion

Vorsitzende von FASD Deutschland e. V.
Vorstand von FASD Deutschland e. V.
Vorstand von FASD Deutschland e. V.



1.3.2 Dritter Teil des Leitlinienprojektes (2022/2023)

Die Koordination der aktuell vorliegenden Leitlinie zu Diagnostik und Intervention bei
Kindern und Jugendlichen mit FASD ibernahmen:

- Prof. Dr. med. Dipl.-Psych. Mirjam N. Landgraf (Leitlinienkoordination, Formulierung von
Schlisselfragen und Outcomes, klinischer Input fir die methodische Aufarbeitung der Diagnostik,
Vorbereitung der Leitlinienkonferenzen und Prasentation, Empfehlungsformulierung, Leitlinien-
Sekretariat und Leitlinienautorin)

- Prof. Dr. med. Florian Heinen (Leitlinienkoordination)

- Sonja Strieker, M.Sc. (Leitlinienkoordination, Evaluation der bisherigen Leitlinie und Prasentation
der Ergebnisse und Schlussfolgerungen, Formulierung von Schlisselfragen und Outcomes,
Literaturrecherche und Evidenzbewertung — Intervention, Interessenkonfliktbeauftragte,
Vorbereitung der Leitlinienkonferenzen und Présentation, Leitliniensekretariat)

- PD Dr. sc. hum. Christine Schmucker (Leitlinienkoordination, Literaturrecherche und
Evidenzbewertung — Diagnostik)

- Annika Ziegler (Leitlinienkoordination, Literaturrecherche und Evidenzbewertung — Diagnostik)

- Prof. Dr. med. Ina Kopp (methodische Beratung der Leitlinienkoordinator*innen und Moderation
der Leitlinienkonferenzen)

Die systematische Literaturrecherche und Evidenzbewertung im Bereich Diagnostik wurde
im Institut fir Evidenz in der Medizin (IFEM) am Universitatsklinikum Freiburg durchgefiihrt.
Die daraus resultierenden zu konsentierenden Handlungsempfehlungen wurden

anschlieflend in Kooperation mit den Miinchner Leitlinienkoordinatorinnen formuliert.

Die systematische Literaturrecherche und Evidenzbewertung im Bereich Intervention wurde
durch Leitlinienkoordinatorinnen der LMU Minchen durchgefiihrt und entsprechende

Empfehlungen zur Konsentierung formuliert.

Die Leitliniengruppe wurde von den Koordinator*innen einberufen. GemaR den AWMF-
Vorgaben wurde sie multidisziplinar und fiur den Adressatenkreis reprdsentativ
zusammengesetzt. Die Vorstande der Fachgesellschaften und Berufsverbande nominierten
Mandatstrager*innen zur inhaltlichen Arbeit an der Leitlinie und bestdtigten deren

Stimmrecht fir die Konsentierung der Leitlinieninhalte (Mandat).

Die Leitliniengruppe beinhaltete zusatzlich zu den Mandatstrager*innen der sich mit dem

Krankheitsbild FASD  auseinandersetzenden deutschen Fachgesellschaften und
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Berufsverbanden auch FASD-Expert*innen und Patientenvertreter*innen (siehe

nachfolgende Abbildung 2 und Tabelle 6).

Gesellschaft fiir Neuropédiatrie

‘ Federfiihrende Fachgesellschaft ’

[Deutsche Gesellschaft fi]r}

Deutsche Gesellschaft fur Kinder- Perinatale Medizin

{ und Jugendmedizin J l
Deutsche Gesellschaft fiir

Gesellschaft fiir Neonatologie und / o \ ( Gynakologie und Geburtshilfe ’

‘ Padiatrische Intensivmedizin ] Koordinationsgruppe
Berufsverband der
Deutsche Gesellschaft {\‘ Prof. Dr. med. I;)ipl.-lf’sych. Mirjam Landgraf ‘é' Deutschen Psychologinnen
lﬂ'ﬁlrSuchtmedizin Sonja Stneker,‘ M.Sc,‘ und Psychologen
Prof. Dr. med. Florian Heinen

- PD Dr. sc. hum. Christine Schmucker, Dipl. Ing.
LBundesverband der Arzl‘innej Annika Ziegler, MPH

Berufsverband der Arzte fiir
Kinder- und Jugendmedizin

und Arzte des Offentlichen
Gesundheitsdienstes

Padiatrische Neurologie | Entwicklungsneurologie | Sozialpadiatrie| Deutsche Gesellschaft fir
iSPZ Hauner - LMU Klinikum Manchen | Institut fur Evidenz in der Pranatal- und Geburtsmedizin
Berufsverband fiir Kinder- und 1 \ Medizin am Universitatsklinikum Freiburg

Jugendpsychiatrie, Psychosomatik
o I )

und Psychotherapie
Deutsche Gesellschaft Deutsche Gesellschaft fiir Kinder-
fiir Sozialpadiatrie und und Jugendpsychiatrie, Psychosomatik
Jugendmedizin und Psychotherapie
Patientenvertretung

Deutsche Gesellschaft fir Expertinnen Deutsche Gesellschaft
Suchtforschung und Suchttherapie FASD Deutschland e.V. fur Suchtpsychologie

[ Deutscher Hebammen Verband }

Abbildung 2: Schaubild iiber die Teilnehmer*innen am dritten Teil des Leitlinienprojektes (2022/2023).

Tabelle 6: Koordinationsgruppe des dritten Teils des Leitlinienprojektes (2022/2023).

Leitlinienkoordinator*innen/-sekretariat Fachgesellschaft/Organisation

Prof. Dr. med. Dipl.-Psych. Mirjam N. FASD-Expertin, Gesellschaft far

Landgraf Neuropdadiatrie  (GNP), LMU  Klinikum
Mdinchen

Sonja Strieker, M.Sc. iSPZ Hauner, Dr. von Haunersches
Kinderspital, LMU Klinikum Minchen

Veronika Raum iSPZ Hauner, Dr. von Haunersches
Kinderspital, LMU Klinikum Minchen

Iris Zillinger iSPZ Hauner, Dr. von Haunersches
Kinderspital, LMU Klinikum Minchen

Prof. Dr. med. Prof. h.c. Florian Heinen Gesellschaft  flir Neuropdadiatrie  (GNP),

Deutsche Gesellschaft fir Kinder- und
Jugendmedizin e. V. (DGKJ), LMU Klinikum

Miinchen
PD Dr. sc. hum. Christine Schmucker, Dipl. Institut fir Evidenz in der Medizin am
Ing. Universitatsklinikum Freiburg
Annika Ziegler, MPH Institut fur Evidenz in der Medizin am

Universitatsklinikum Freiburg
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1.3.2.1 Reprasentativitat der Leitliniengruppe: Beteiligte Berufsgruppen

In den folgenden Tabellen werden alle Personen aufgefiihrt, die am dritten Teil des
Leitlinienprojektes FASD beteiligt waren, inklusive ihrer zugehorigen
Fachgesellschaft/Organisation.

Tabelle 7: Am dritten Teil des Leitlinienprojektes FASD (Aktualisierung der Leitlinie Diagnostik FASD und
Erganzung um Interventionen bei FASD) beteiligte Mandatstragende und
Fachgesellschaften/Organisationen (2022/2023).

Mandatstragende Fachgesellschaft/Organisation

Prof. Dr. med. Dipl.-Psych. Mirjam N. Gesellschaft fiir Neuropadiatrie (GNP)

Landgraf

Prof. Dr. med. Prof. h.c. Florian Heinen Deutsche Gesellschaft fir Kinder- und
Jugendmedizin e. V. (DGKJ)

Prof. Dr. med. Juliane Spiegler Deutsche Gesellschaft fiir Sozialpadiatrie und
Jugendmedizin e. V. (DGSPJ)

Prof. Dr. med. Rolf Maier Gesellschaft fir Neonatologie und Padiatrische
Intensivmedizin e. V. (GNPI)

Prof. Dr. med. Silvia Lobmaier Deutsche Gesellschaft flr Perinatale Medizin
(DGPM)

Prof. Dr. med. Christine Freitag Deutsche Gesellschaft fir Kinder- und

Stellvertr.: Prof. Dr. med. Frank HaRler Jugendpsychiatrie, Psychosomatik und
Psychotherapie e. V. (DGKJP)

PD. Dr. med. Dietmar Schlembach Deutsche Gesellschaft fir Gynakologie und

Geburtshilfe e. V. (DGGG)
Deutsche Gesellschaft fiir Pranatal- und
Geburtsmedizin e.V. (DGPGM)

Prof. Dr. med. Bernd Lenz Deutsche Gesellschaft fiir Suchtforschung und
Suchttherapie e. V. (DG-Sucht)

Prof. Dr. med. Ulrich PreuR Deutsche Gesellschaft flir Suchtmedizin e. V.

Stellvertr.: Prof. Dr. med. Markus (DGS)

Backmund

Prof. Dr. Phil. Dipl.-Psych. Tanja Hoff Deutsche Gesellschaft flir Suchtpsychologie e.
V. (dg sps)

Andrea Ramsell Deutscher Hebammenverband (DHV)

Dr. med. Matthias Brockstedt Berufsverband der Arzte fiir Kinder- und
Jugendmedizin e. V. (bvkj e. V.)

Dr. med. Annegret Brauer Berufsverband far Kinder- und
Jugendpsychiatrie, Psychosomatik und
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Psychotherapie (bkjpp)

Dr. med. Gabriele Trost-Brinkhues Bundesverband der Arztinnen und Arzte des
Offentlichen  Gesundheitsdienstes e. V.
(BVOGD)

Dipl.-Psych. Ralph Schliewenz Berufsverband Deutscher Psychologinnen und

Stellvertr.: Dr. rer. nat. Johanna Thinker  Psychologen (BDP)

Tabelle 8: Am dritten Teil des Leitlinienprojektes FASD (Aktualisierung der Leitlinie Diagnostik FASD und
Erganzung um Interventionen bei FASD) beteiligte Berater*innen, Expert*innen und
Beobachter*innen (2022/2023).

Teilnehmende Funktion

Prof. Dr. med. Ina Kopp AWMEF-Beratung
Prof. Dr. med. Hans-Ludwig Spohr Experte

Heike Wolter Expertin
Dipl.-Psych. Gela Becker Expertin
Stellvertr.: Lina Schwerg MSc

Dr. med. Heike Hoff-Emden Expertin

Dr. Dipl.-Psych. Reinhold Feldmann Experte

Dr. med. Dorothee Veer Expertin

Dr. med. Kristina Kolzsch Expertin
Dipl.-Psych. Jessica Wagner & Expert*in

Dr. med. Bjorn Kruse

Gila Schindler Expertin

Dr. med. Anna Hutzelmeyer-Nickels Expertin

Manuela Schumann Beobachterin BMG
Dr. Kirsten Reinhard Beobachterin BMG

1.3.3 Reprasentativitit der Leitliniengruppe: Beteiligte Patientengruppen

FASD Deutschland e. V. wurde einbezogen und befand sich auch im dritten Teil des

Leitlinienprojektes in regem Austausch mit den Leitlinienkoordinator*innen.

Tabelle 9: Am dritten Teil des Leitlinienprojektes beteiligte Patientenvertreterinnen (2022/2023).

Teilnehmende Funktion

Dipl.-Soz.-Pad. Gisela Michalowski Patientenvertretung FASD Deutschland e. V.
Stellvertr: Katrin Lepke

Sandra Kramme Patientenvertretung FASD Deutschland e. V.
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2 Methodik

2.1 Erster und zweiter Teil des Leitlinienprojektes (2011 und 2015/2016)

2.1.1 Fokussierte Literaturrecherche

Eine fokussierte Literaturrecherche wurde 2011 zu folgenden Teilbereichen durchgefiihrt:

1.

Epidemiologie: Pravalenz von miutterlichem Alkoholkonsum in der
Schwangerschaft und Prdavalenz des FAS: Peer Voss und Dr. Eva RehfueR,
Institut  fur  Medizinische Informationsverarbeitung, Biometrie und
Epidemiologie, LMU Miinchen

Risikofaktoren fiir mitterlichen Alkoholkonsum wahrend der Schwangerschaft:
Dr. med. Dipl.-Psych. Mirjam N. Landgraf, Leitlinienkoordinatorin, Abteilung fir
Padiatrische Neurologie, Entwicklungsneurologie und Sozialpadiatrie, LMU
Miinchen

Risikofaktoren fiir die Entwicklung eines FAS: PD Dr. med. Anne Hilgendorff,
Abteilung fir Pa&diatrische Neurologie, Entwicklungsneurologie und

Sozialpadiatrie sowie Abteilung fiir Neonatologie, LMU Minchen

In allen drei Teilbereichen fand eine Vor-Recherche durch das Arztliche Zentrum fiir Qualitat

in der Medizin (AZQ) mit Auswahl der Abstracts anhand von Suchkriterien und

Ausschlusskriterien statt (siehe Anhang A. 1).

Die fokussierte Literatursuche musste aus Kapazitdtsgrinden auf einige Ldnder begrenzt

werden. Aufgrund der dhnlichen gesellschaftlichen und kulturellen Zusammensetzung wurde

die Literaturrecherche auf die Lander Europas sowie USA und Kanada beschrankt.

Die Suche umfasste den Zeitraum vom 01. Januar 2001 bis zum 12. Oktober 2011 und

Dokumente in deutscher und englischer Sprache.

Die Suche wurde in folgenden Recherchequellen durchgefiihrt:

Literaturdatenbank Medline Gber http://www.pubmed.org

Cochrane Library (Datenbank systematischer Reviews) Gber

http://www.thecochranelibrary.com
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Die gemaB den Suchkriterien gefundenen Abstracts wurden den zustandigen
Mitarbeiter*innen geschickt, die alle Abstracts sichteten. Dabei wurden anhand der vorher
definierten Ausschlusskriterien weitere Publikationen durch Sichtung der Abstracts

ausgeschlossen oder an die Bearbeiter*innen anderer Teilbereiche weitergeleitet.

Die relevanten Publikationen wurden durchgearbeitet, zusammengefasst und deren

Ergebnisse zu finalen Aussagen zusammengefihrt.

2.1.2 Diagnostik

2.1.2.1 Formulierung von Schliisselfragen, Outcome-Kriterien und Confoundern der

Literaturrecherche

Die Schlisselfrage wurde in der 1. Konsensuskonferenz am 14.09.2011 im

Bundesministerium fiir Gesundheit in Bonn folgendermalen konsentiert:

Welche Kriterien ermoglichen entwicklungsbezogen die Diagnose eines Fetalen

Alkoholsyndroms (FAS) im Kindes- und Jugendalter (0 bis 18 Jahre)?

Ergdnzung einer Schliisselfrage zu pFAS, ARND und ARBD 2015/2016

Die Schlusselfrage fur die Ergdnzung der Leitlinie um die FASD (aufler FAS) wurde in der

Konsensuskonferenz am 25.01.2016 folgendermafien konsentiert:

Welche Kriterien ermdglichen entwicklungsbezogen die Diagnose eines partiellen Fetalen
Alkoholsyndroms (pFAS), einer alkoholbedingten entwicklungsneurologischen Storung
(ARND) und alkoholbedingter angeborener Malformationen (ARBD) aus dem Formenkreis

der Fetalen Alkoholspektrumstérungen (FASD) im Kindes- und Jugendalter (0 bis 18 Jahre)?
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Als weitere wichtige Frage an die Literaturrecherche wurde konsentiert:

Ist die Diagnose eines FAS oder einer anderen FASD beim Kind oder Jugendlichen mit

positiven Outcome-Kriterien assoziiert?

Als Outcome-Kriterien sowohl fiir das FAS als auch fur die anderen FASD wurden konsentiert:
1. Konzeptualisierung der Betreuungsaufgabe durch die richtige Diagnose zum

friihestmoglichen Zeitpunkt

2. Vermeidung von Fehlbehandlung
3. Verbesserung des Funktionsniveaus/der Teilhabe
4, Reduktion von:

o psychiatrischen Erkrankungen

o Schulversagen und -abbruch (bzw. hohere Rate an Schulabschlissen und
Berufsausbildungen)

o Delinquenz

o Misshandlung

o Krankenhaus- oder sonstigen stationaren Aufenthalten

5. Entlastung der Eltern (biologische, Pflege- und Adoptiv-Eltern) und
Verbesserung der Lebensqualitdt der gesamten betroffenen Familie
6. Verbesserung der sozialen Kompetenz, Ausbau des Freundeskreises,

Stabilisierung des Umfeldes

7. Starkung der Rolle der Vater als hilfreiche Unterstiitzer einer alkoholfreien
Schwangerschaft

8. Reduktion von mitterlichem Alkoholkonsum in den Folge-Schwangerschaften

9. Aufklarung der Gesellschaft Uber die lebenslangen negativen Folgen von

intrauteriner Alkoholexposition

10. Langfristig Reduktion der Inzidenz von FAS durch Aufklarung

Als Storfaktoren in der Literaturbewertung zum FAS wurden konsentiert:

- Fraglich unterschiedliche Normwerte der Fazialen Auffalligkeiten in den verschiedenen
Altersgruppen
- Intelligenz
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Ergdnzung der Storfaktoren zu pFAS, ARND und ARBD 2015/2016
Als Storfaktoren fir die Erganzung der Leitlinie um pFAS, ARND und ARBD wurden zusdtzlich

bestimmt und konsentiert:

- Bias soziale Erwiinschtheit in Richtung Verneinung von pranataler Alkoholexposition

- Recall Bias

- Incorporation Bias

- Patienten wurden mit unterschiedlichen diagnostischen Kriterien klassifiziert
(IOM, Canadian, 4-Digit, Majewski Skala, Dysmorphologie-Beurteilung, Interviews
miutterlicher Alkoholkonsum)

- Studien beinhalten haufig keine Unterscheidung der verschiedenen FASD
- Haufig pranatale Alkoholexposition (PAE) zusammen mit FASD oder sogar alleiniges
Kriterium zur Patientenklassifikation

2.1.2.2 Verwendung existierender Leitlinien zum Thema

Am 11. Dezember 2011 wurde eine Leitlinienrecherche in Pubmed, Leitliniendatenbanken

und bei bekannten Leitlinienanbietern durchgefiihrt.

Als Recherchevokabular wurden folgende Begriffe verwendet:

- fetal alcohol syndrome; fetal alcohol related deficit; fetal alcohol spectrum disorders;
FASD; alcohol embryopathy; fetal alcohol effects
- guideline; practice guideline; clinical guideline; consensus development conference

Die Suche wurde in folgenden Recherchequellen durchgefiihrt:

- Literaturdatenbank Medline tuber http://www.pubmed.org
- Leitlinien-Datenbanken:
o Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften (AWMF) (D) (http://www.leitlinien.net),
o Guidelines International Network (GIN) (International) (http://www.g-i-
n.net)
o National Guideline Clearinghouse (NGC) (USA) (http://www.guidelines.gov)
o NHS Evidence (GB) (http://www.evidence.nhs.uk/)

Leitlinien-Seiten einzelner fachibergreifender und fachspezifischer Anbieterorganisationen:

- Arzneimittelkommission der deutschen Arzteschaft (AkdA) (D) (http://www.akdae.de),

- National Health and Medical Research Council (NHMRC) (AUS)
(http://www.nhmrc.gov.au),

- National Institute for Health and Clinical Excellence (NICE) (GB) (http://www.nice.org.uk/),

- New Zealand Guidelines Group (NZGG) (NZ) (http://www.nzgg.org.nz)

- Scottish Intercollegiate Guidelines Network (SIGN) (GB) (http://www.sign.ac.uk).
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Im Rahmen der Recherche wurden folgende Leitlinien zur Diagnostik des Fetalen

Alkoholsyndroms identifiziert:

1. Astley, S. 2004. Diagnostic Guide for Fetal Alcohol Spectrum Disorders: The 4-Digit Diagnostic Code.
University of Washington Publication Services.

2. Chudley A et al. Fetal alcohol spectrum disorder: Canadian guidelines for diagnosis. Can Med Assoc J
2005; 172(Suppl): Mar05-S21 sowie deren Aktualisierung 2008, (Goh et al., 2008 [6]).

3. National Centre on Birth Defects and Developmental Disabilities. Fetal Alcohol Syndrome: Guidelines for
Referral and Diagnosis. 2004. Centre for Disease Control.

4. Stratton K et al., 1996. Fetal alcohol syndrome: diagnosis, epidemiology, prevention, and treatment.
Washington: Institute of Medicine and National Academy Press.

5. Hoyme HE et al. A practical clinical approach to diagnosis of fetal alcohol spectrum disorders:
Clarification of the 1996 Institute of Medicine Criteria. Paediatrics 2005; 115(39):47.

Die Leitlinien wurden nicht extrahiert, der Fokus lag auf Priméarevidenz. Die Ergebnisse

wurden an die Leitliniengruppe weitergegeben.

Ergdnzung von Leitlinien zur Diagnose der FASD 2015/2016

Bei der Ergdnzung der Leitlinie um die Diagnose der FASD wurde eine weitere Leitlinie
gefunden: Watkins et al. Recommendations from a consensus development workshop on
the diagnosis of fetal alcohol spectrum disorders in Australia. BMC Pediatrics 2013, 13:156.
Diese trug jedoch aufgrund der mangelnden Methodik und des Fehlens neuer Evidenz nicht

zur Leitlinienerganzung der deutschen S3-Leitlinie bei.

2.1.2.3 Systematische Literaturrecherche

Die Aspekte zu FASD wurden 2015/2016 erganzt und in die folgenden Informationen

integriert.

Die diagnostischen Kriterien fiir die FASD wurden durch die Leitliniengruppe wie folgt in vier

diagnostische Saulen unterteilt:

Wachstumsauffalligkeiten
Faziale Auffalligkeiten

ZNS-Auffalligkeiten: funktionell und strukturell

P w N

Alkoholkonsum der Mutter wahrend der Schwangerschaft
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Zu den vier Diagnose-Saulen wurden, sowohl im 1. Schritt fiir die Diagnose des FAS, als auch

im 2. Schritt fur die Diagnose der anderen FASD, folgende Fragen an die systematische

Literaturrecherche gestellt und konsentiert:

1.

Prad- und/oder postnatale Wachstumsstérung

Welche Art der Wachstumsstérung im Hinblick auf Gewichts-, Langen- und
Kopfumfangsmalle im Alter von 0 bis 18 Jahren ist mit der Diagnose FASD
assoziiert?

Faziale Auffalligkeiten

Welche Fazialen Auffalligkeiten oder Kombinationen davon treten bei den FASD
im Alter von 0 bis 18 Jahren auf (basierend auf vorliegenden internationalen
Leitlinien: 1. kurze Lidachsen, 2. schmales Oberlippenrot, 3. verstrichenes
Philtrum)?

Anomalien des ZNS

Welche cerebralen Storungen (funktionell und/oder strukturell) sind im Alter
zwischen 0 und 18 Jahren mit der Diagnose FASD assoziiert und welche
Teilbereiche funktioneller Stérungen sind bei Kindern mit FASD typischerweise
betroffen?

Intrauterine Alkohol-Exposition

Welche Gewichtung hat die Bestatigung des mitterlichen Alkoholkonsums in
der Schwangerschaft fiir die Diagnose einer FASD bei Kindern und Jugendlichen

(0-18 Jahre)?

Systematische Literaturrecherche zum FAS 2011

Fir die Sichtung der Abstracts im Rahmen der systematischen Literaturrecherche wurden

prospektiv Ein- und Ausschlusskriterien festgelegt (siehe Anhang A. 2). Bezliglich der

einzuschlieRenden Studientypen wurde zundchst nach randomisierten kontrollierten Studien

und systematischen Ubersichtsarbeiten gesucht. Da vermutet wurde, dass zum
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Themenkomplex Diagnostik des FAS wenig randomisierte Studien existieren, wurde die

Suche im zweiten Schritt bezliglich des Einschlusskriteriums Studienmethodik erweitert.

Folgende Datenbanken wurden fiir die systematische Suche genutzt:

- PubMed (Internetportal der National Library of Medicine)
(http://www.pubmed.org)

- Datenbanken der Cochrane Library
(http://www.thecochranelibrary.com)

Nach Ricksprache mit der Leitlinienkoordinatorin Frau Dr. med. Mirjam N. Landgraf
beziiglich der Suchstrategie wurde vom AZQ die erste Recherche zur Diagnostik vom

10.10.2011 am 31.10.2011 mit angepassten Suchbegriffen wiederholt.

Die Recherchestrategie mit den angepassten Suchbegriffen und die Ergebnisse der

Recherchen sind dem Anhang A. 2 zu entnehmen.

Die Recherche umfasste den Zeitraum von 01.01.2001 bis 31.10.2011.
Es gab im Verlauf der Berichterstellung ein besonderes Interesse der Leitliniengruppe an
Publikationen vor dem genannten Recherchezeitraum zu Fazialen Kriterien. Zur
Identifizierung dieser Publikationen wurde in Absprache mit den Leitlinienkoordinator*innen

in den Referenzen der identifizierten Publikationen sowie in Pubmed-Referenzen gesucht.

Die systematische Recherche in Pubmed ergab insgesamt 1363 Treffer. Die Suche in den
Datenbanken der Cochrane Library ergab 20 Treffer. Nach Sichtung von Titel und Abstract
der identifizierten Publikationen wurden insgesamt 326 Publikationen eingeschlossen und
zur Volltextsichtung bestellt. Die Volltexte wurden sechs verschiedenen Themenbereichen
(allgemeine Texte, Wachstumsauffilligkeiten, Faziale Auffalligkeiten, strukturelle ZNS-
Auffalligkeiten, funktionelle ZNS-Auffalligkeiten, Alkoholkonsum der Mutter) zugeordnet und
dann nach den festgelegten Ausschlusskriterien (siehe Anhang A. 2) gesichtet. Die Sichtung
der Volltexte flihrte zum Ausschluss von 148 weiteren Publikationen, sodass insgesamt 178
Publikationen zur Evidenzbewertung eingeschlossen wurden. Der Ablauf der

Literaturauswabhl ist in der folgenden Abbildung 3 zusammenfassend dargestellt.
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Ergebnisse der syst. Recherche in Pubmed (n = 1363) und
Cochrane (zusatzlich n = 20)

n= 1383
(Abstraktsichtung)
Ausgeschlossene
Abstrakts
n= 1057
A1 = 266
- A2 =513
Micht beschaffbar A3 =186
n=1 » Ad =36
(Rousszotte et al. 2011) A0 =30
AB =16
¥
Verflghare Yolltexte
(Wolltextsichtung nach Themen)
n=2325
Ausgeschlossene Volltexte nach Themen
Handsuche n=148
n=1 "
(Elliott et al. 2008) MU Wa Faz ZNSF | ZNG-5 | Al
A1 0 0 0 1 0 0
A2 | D 0 0 1 0 0
A3 |0 0 0 7 0 0
A4 | B 3 2 16 0 15
A5 |4 1 4 50 0 3
A | D 0 2 5 3 0
AT 25 n.a. n.a. n.a. n.a. n.a.
hu = Alkcholkonsum der Miutter, Wa = Wachstumsstarungen, Faz =
faziale Auffaligketen, ZNS-5 = strukturelle AufiEligkeiten des
Zentralnervensystems, ZMNS-F = funktionelle Auffiligkeiten des
Zertralnervensystem, Al = Allgemeine Texte, n.a. = nicht arendber
¥
Eingeschlossen Yolltexte
n=178
Alkohol- Wachstums- Faziale strukturelle funktionelle Allgemeine
kansum stdrungen Auffallig- ZMNS- ZMNS- Texte
der Mutter keiten Auffalligkeiten Auffalligkeiten
n=14 n=12 n=24 n=30 n=491 n=7

Abbildung 3: Ablauf der systematischen Literaturrecherche zum FAS (2011).

Die vom AZQ wihrend der systematischen Literaturrecherche nicht beschaffbare Publikation
(siehe Abbildung 3) konnte von den Leitlinienkoordinator*innen nach Abschluss des
Evidenzberichtes beschafft werden. Aus der Publikation Roussotte et al. Abnormal brain

activation during working memory in children with prenatal exposure to drugs of abuse: The
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effects of methamphetamine, alcohol, and polydrug exposure. Neurolmage 54: 3067-3075

(2011) resultierte keine inhaltliche Anderung der Leitlinie.

Von den Volltextpublikationen wurden im ersten Schritt alle Reviews mit Angabe einer
systematischen Suchstrategie extrahiert (n = 10). Zwei dieser Reviews enthielten Angaben zu

allen Kriterien des FAS [1, 2] die anderen zu Teilaspekten.

Im Weiteren wurden Einzelstudien zu den Themen Wachstumsstérungen (n = 3), Faziale
Auffilligkeiten (n = 5), funktionelle (n = 20) und strukturelle (n = 5) ZNS-Stérungen (n = 19)
sowie Gewichtung des Alkoholkonsums der Mutter (1) bewertet, an denen die aktuelle
Evidenzlage zu dem jeweiligen Thema verdeutlicht werden kann. Es wurden berwiegend
Studien beriicksichtigt, die nach dem Rechercheschlussdatum der Reviews mit Angabe

systematischer Recherchestrategie publiziert wurden.

Im ersten Schritt wurden Studien mit Angabe von Testgliteparametern (z. B. Sensitivitat,
Spezifitat) bericksichtigt (n = 1 zum Kriterium , Wachstumsauffalligkeiten”, n = 4 zum
Kriterium ,Faziale Auffilligkeiten®, n = 4 zum Kriterium ,,Funktionelle ZNS-Auffalligkeiten”
und n = 1 zur Gewichtung des Alkoholkonsums der Mutter wahrend der Schwangerschaft).
Im zweiten Schritt wurden weitere Studien eingeschlossen, die zusatzliche Aspekte der
diagnostischen Kriterien abbildeten, aber nur Korrelationen oder signifikante Unterschiede
von FAS-Betroffenen im Vergleich zu Kontrollen auswiesen (n = 2 zu
,Wachstumsauffalligkeiten”, n = 5 zu ,Faziale Auffalligkeiten”, n = 16 zu ,,Funktionelle ZNS-
Auffilligkeiten”, n = 5 zu ,Strukturelle ZNS-Auffilligkeiten“). Zu ,Funktionelle ZNS-
Auffalligkeiten” wurden dabei die 2010 und 2011 publizierten Studien bewertet und
extrahiert, zu “Faziale Auffilligkeiten” wurden drei Studien berticksichtigt, die vor 2001
publiziert wurden, um den Prozess der Bestimmung und spater auch Messung der fir FAS
typischen Fazialen Auffilligkeiten zu verdeutlichen. Aus Ressourcengriinden konnten nicht

alle identifizierten Studien ber{icksichtigt werden (Literaturliste siehe Anhang A. 5).

Systematische Literaturrecherche zum pFAS, zu den ARND und ARBD 2015/2016

22



Fiir die Erganzung der Leitlinie um pFAS, ARND und ARBD wurde von Frau Dr. med. Dipl.-
Psych. Mirjam N. Landgraf eine systematische Literaturrecherche fir den Zeitraum vom
01.11.2011 bis 31.06.2015 (anschlieBend an den Zeitraum fir die Literaturrecherche zur

Diagnose des FAS) durchgefiihrt.

Fir die Sichtung der Abstracts im Rahmen der systematischen Literaturrecherche wurden

prospektiv Ein- und Ausschlusskriterien festgelegt (siehe Anhang A. 6).

Nach Sichtung von Titel und Abstract der identifizierten Publikationen wurden insgesamt 107
Publikationen eingeschlossen und zur Volltextsichtung bestellt. Die Volltexte wurden nach
den festgelegten Ausschlusskriterien (siehe Anhang A. 6) gesichtet und in flinf verschiedene
Themenbereiche (Wachstumsauffalligkeiten, Faziale Auffalligkeiten, strukturelle ZNS-
Auffalligkeiten, funktionelle ZNS-Auffalligkeiten, Alkoholkonsum der Mutter) eingeordnet.
Die Sichtung der Volltexte flihrte zum Ausschluss von 49 weiteren Publikationen, sodass
insgesamt 58 Publikationen zur Bewertung eingeschlossen wurden (Literaturliste siehe

Anhang A. 7).

Der Ablauf der Literaturauswahl ist in der folgenden Abbildung 4 zusammenfassend

dargestellt.

23



Ergebnisse der systematischen Recherche in Pubmed: n= 363; Abstractsichtung

Ausgeschlossene Abstracts n=238:

Al: Andere Erkrankung n= 20

A2: Tiere / in vitro / intrauterin n= 89

A3: Anderes Thema (nicht Diagnose FASD) = 122

A4: Methodik der Publikation (Kommentar, Fallbericht, kein Abstract) n= 13
AS5: Alter der Probanden > 18 Jahre n=3

+ A6: Andere Sprache als Englisch und Deutschn=11

Verfiigbare Volltexte n=107; Volltextsichtung

Ausgeschlossene Volltexte n=49

A2:n=2
A3:n=41
A4: =6

Eingeschlossene Volltexte n = 58
(Volltexte, die verschiedene Diagnostik-Kriterien evaluierten, sind mehrfach genannt)

I i~ W

Wachstums- Faciale Funktionelle ZNS Strukturelle ZNS Miitterlicher
stérungen Auffilligkeiten Auffilligkeiten Auftilligkeiten Alkoholkonsum
n=16 n =20 n =103 n=7 n=1

Abbildung 4: Ablauf der systematischen Literaturrecherche zum pFAS, zu den ARND und ARBD (2015/2016).

2.1.2.4 Bewertung der Evidenz 2011

Die vorliegenden Studien ({ber diagnostische Kriterien des FAS (erster Teil des
Leitlinienprojektes) wurden bei der systematischen Literaturrecherche mit dem
Evidenzgraduierungs-System nach Oxford 2009 fiir diagnostische Studien bewertet (siehe

Anhang A. 3).

Kohortenstudien wurden entsprechend der Oxford-Evidenzklassifikation fir diagnostische
Studie in explorative Kohortenstudien (LoE 2b) und Validierungskohortenstudien (LoE 1b)
unterteilt. Bei einer Validierungskohortenstudie wird ein, in einer explorativen Studie
identifiziertes, diagnostisches Merkmal an einem unabhdngigen Kollektiv Giberprift. Nicht-
konsekutive Kohortenstudien oder solche mit sehr kleiner Teilnehmerzahl wurden mit einem

LoE von 3b, Fall-Kontroll-Studien mit einem LoE von 4 bewertet.
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Ergdnzung 2015/2016

Die Studien bei der 2. systematischen Literaturrecherche zur Diagnose des pFAS ARND und
ARBD (2. Teil des Leitlinienprojektes) wurden zur methodischen Bewertung in folgende

Gruppen eingeteilt:

Einzelstudien:

prospektiv

- retrospektiv
explorativ

- validierend

Reviews:

- narrativ
- systematisch

Eine weitere Evidenzklassifikation fand nicht statt, da offensichtlich war, dass die meisten

Studien einen geringen LoE aufwiesen.

2.1.2.5 Erstellung von Evidenztabellen

Die vom Arztlichen Zentrum fiir Qualitit in der Medizin erstellten Evidenztabellen zur
Literatur Gber diagnostische Kriterien des Vollbildes FAS sind in Anhang A. 4 dargestellt. Bei

der Erganzung 2015 wurden zu FASD keine zusatzlichen Evidenztabellen erstellt.

2.2 Dritter Teil des Leitlinienprojektes (2022/2023)

2.2.1 Fragebogen an Fachpersonal zur Evaluation der bisherigen Leitlinie zur Diagnostik

der FASD

Um die bisherige S3-Leitlinie zu Diagnostik der FASD bei Kindern und Jugendlichen zu
evaluieren und die neue S3-Leitlinie FASD noch starker an die Bedirfnisse der Zielgruppe
anpassen zu kdnnen, wurden Fragebogendaten zu diesem Thema erhoben. Dazu wurde ein

online Fragebogen auf der online Plattform LimeSurvey erstellt. Ein Link zum Fragebogen
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wurde ab dem 16.08.2022 (ber das Netzwerk der Leitliniengruppe an Vertreter*innen der
Zielgruppe dieser Leitlinie gesendet. Die Datenerhebung fand anonymisiert und unter
Einhaltung aller Datenschutzbestimmungen statt. Um die Teilnahmebereitschaft zu erhéhen,
wurden mehrfach Erinnerungsmails gesendet. Ausgewertet wurden alle Fragebogen, die bis
zum 31.10.2022 ausgefillt wurden und mindestens eine Antwort ab der flinften Frage (d. h.
ab den inhaltlichen Fragen) beinhalteten. Die statistische Datenanalyse fand mittels der

IBM® SPSS®-Softwareplattform (Version: 29.0.0.0 (241)) statt.

Das Ergebnis der ausgewerteten Fragebogen befindet sich in Anhang A. 8.

2.2.2 Gruppendiskussion

Um bei der Erstellung der Leitlinie die Sichtweise von Kindern und Jugendlichen mit FASD zu
bericksichtigen, wurde am 19.05.2023 online eine Gruppendiskussion mit Kindern und

Jugendlichen mit FASD gefiihrt (Protokoll: siehe Anhang A. 9).

2.2.3 Fokussierte Literaturrecherche

Mithilfe einer fokussierten Literaturrecherche wurden 2022 bzw. 2023 folgende Bereiche
aktualisiert:

1. Pravalenz von mitterlichem Alkoholkonsum in der Schwangerschaft: Frau Heike
Wolters, Klinik fur Psychiatrie, Psychosomatik und Psychotherapie des Kindes- und
Jugendalters, Charité — Universitatsmedizin Berlin

2. Pravalenz der FASD:

a. Deutschland: PD Dr. sc. hum. Christine Schmucker, Institut fir Evidenz in
der Medizin am Universitatsklinikum Freiburg

b. International: Frau Dr. Heike Hoff-Emden, Fachzentrum fiir FASD,
Sozialpéadiatrisches Zentrum Leipzig

Bei der fokussierten Literaturrecherche zu mitterlichem Alkoholkonsum wurden 2023 unter
Verwendung der in Anhang A. 10 aufgefiihrten Suchstrategie folgende Datenbanken nach
relevanten Publikationen (ab 2011) durchsucht:

- Pubmed
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- Google Scholar
- Web of Science
- EBSCO-Datenbanken

Publikationen zur Pravalenz der FASD in Deutschland wurden 2022 mithilfe der in Anhang A.

10 aufgefiihrten Suchstrategie in PubMed gesucht.

Die Recherche nach Publikationen (ab 2011) zu internationalen Pravalenzangaben der FASD
fand 2023 in folgenden Datenbanken statt (Suchstrategie: siehe Anhang A. 10):

- Pubmed
- Cochrane Bibliothek-Deutsch

Die fokussierten Literaturrecherchen wurden von Frau Prof. Dr. med. Dipl.-Psych. Landgraf

und Frau Strieker koordiniert und deren Ergebnisse zusammengefasst.

Da es sich bei den Ergebnissen der fokussierten Literaturrecherche nicht um die Haupt-
Fragestellung der Leitlinie (Diagnostik des FAS) sondern um Hintergrundinformationen fiir
die Leitlinie handelt, wurden keine Evidenzbewertungen der Literatur durchgefiihrt und

keine evidenzbasierten Empfehlungen abgeleitet.

2.2.4 Diagnostik

2.2.4.1 Formulierung von Schliisselfragen, Outcome-Kriterien und Confoundern der

Literaturrecherche

Bei der ersten Leitlinienkonferenz am 01.06.2022 wurde folgende PICO-Fragestellung an die

systematische Literaturrecherche zur Diagnostik der FASD konsentiert:

Welche Kriterien (1) im Kindes- und Jugendalter (0 bis 18 Jahre) (P) ermdglichen

entwicklungsbezogen:

die Diagnose eines Fetalen Alkoholsyndroms (FAS), eines partiellen Fetalen
Alkoholsyndroms (pFAS), einer alkoholbedingten entwicklungsneurologischen Stérung
(ARND) und alkoholbedingter angeborener Malformationen (ARBD) aus dem

Formenkreis der Fetalen Alkoholspektrumstérungen (FASD) (O)

und/oder
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sind mit positiven Outcomes beim FAS, pFAS, ARND und ARBD aus dem Formenkreis
der FASD assoziiert (0)?

Als Confounder (zufallige Storfaktoren) in der Literaturbewertung zur Diagnostik FASD

wurden konsentiert:

Im Hinblick auf die Eltern

- Korpermale der Eltern (KérpergroRe, Korpergewicht, BMI)

- Herkunft der Eltern

- anderer Drogenkonsum der Mutter wahrend der Schwangerschaft
- Vorerkrankung, Begleiterkrankung der Eltern

- Alter der Mutter bei der Schwangerschaft

Im Hinblick auf die Kinder/Jugendlichen

- Intelligenzminderung bzw. andere kognitive Beeintrachtigungen
- Medikamentdse und nicht-medikamentdse Behandlung

- Soziales Umfeld

- FASD Unterform

- Geschlecht

- Vorerkrankungen, Begleiterkrankung

- Anzahl von Geschwistern

Als Bias (systematische Storfaktoren) in der Literaturbewertung zur Diagnostik FASD wurden
konsentiert:

- Incorporation Bias
- Information Bias
- Recall Bias

2.2.4.2 Verwendung existierender Leitlinien zum Thema

Die Recherche nach internationalen Leitlinien fand im Juli 2022 in zwei bibliographischen
Datenbanken (Medline, Trip Datenbank) statt. Bei der Leitlinienrecherche wurden folgende

diagnostische Leitlinien zu FASD gefunden:

1. Landgraf MN, Heinen F: AWMF S3-Leitlinie: Fetale Alkoholspektrumstérungen, FASD - Diagnostik.
https://register.awmf.org/de/leitlinien/detail/022-025. 2016.

2. Broccia M, Vikre-Jgrgensen J, Rausgaard NLK: A Danish fetal alcohol spectrum disorders definition.
Ugeskr Laeger 2017; 179: V03170202.

3. Okulicz-Kozaryn K, Maryniak A, Borkowska M, Smigiel R, Dylag KA: Diagnosis of Fetal Alcohol Spectrum
Disorders (FASDs): Guidelines of Interdisciplinary Group of Polish Professionals. Int J Environ Res Public
Health 2021; 18: 7526.
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4. Cook JL, Green CR, Lilley CM, et al.: Fetal alcohol spectrum disorder: A guideline for diagnosis across the
lifespan. CMAJ 2016; 188: 191-7.

5. Hoyme HE, Kalberg WO, Elliott AJ, et al.: Updated Clinical Guidelines for Diagnosing Fetal Alcohol
Spectrum Disorders. Pediatrics 2016; 138: €20154256.

6. SIGN: Children and young people exposed prenatally to alcohol.
https://www.sign.ac.uk/media/1092/sign156.pdf. Edinburgh: SIGN; 2019.

7. Bower C, Elliott EJ 2016, on behalf of the Steering Group. Report to the Australian Government
Department of Health: “Australian Guide to the diagnosis of Fetal Alcohol Spectrum Disorder (FASD)”
(ISBN. 978-0-6481297-4-5).

&
Bower C, Elliott EJ, Zimmet M, et al.: Australian guide to the diagnosis of foetal alcohol spectrum
disorder: A summary. J Paediatr Child Health 2017; 53: 1021-3.

8. Astley SJ (2004) Diagnostic Guide for Fetal Alcohol Spectrum Disorders: The 4-Digit Diagnostic Code.
Third Edition. University of Washington, Seattle, Washington

9. Bertrand J, Floyd R, Weber M, et al.: Fetal Alcohol Syndrome: Guidelines for Referral and Diagnosis.
https://www.cdc.gov/ncbddd/fasd/documents/fas_guidelines_accessible.pdf. Atlanta, GA: Centers for
Disease Control (CDC) and Prevention; 2004.

10. Hagan JF, Jr., Balachova T, Bertrand J, et al.: Neurobehavioral Disorder Associated With Prenatal Alcohol
Exposure. Pediatrics 2016; 138.
&

Kable JA, Mukherjee RA: Neurodevelopmental disorder associated with prenatal exposure to alcohol
(ND-PAE): A proposed diagnostic method of capturing the neurocognitive phenotype of FASD. Eur J Med
Genet 2017; 60: 49-54,

Abgesehen von der S3-Leitlinie Fetale Alkoholspektrumstérungen, FASD — Diagnostik
(Landgraf & Heinen, 2016), die im Zuge dieser Leitlinie aktualisiert wird, konnte keine der
internationalen Leitlinien nach den AWMF-Vorgaben die methodischen Kriterien einer S3-
Leitlinie erfullen.

Hoyme et al. verodffentlichten 2016 ein Update ihrer 2005 erschienen Leitlinie zur
Diagnostik einer FASD. AuRerdem wurde eine schottische Publikation (SIGN: Children and
young people exposed prenatally to alcohol.
https://www.sign.ac.uk/media/1092/sign156.pdf. Edinburgh: SIGN; 2019.) gefunden, die
jedoch keine eigenstatige Leitlinie darstellte und ihre Evidenz aus der kanadischen bzw.
aus der australischen Leitlinie bezog. Auch eine 2016 erschienene Publikation (Bower C,
Elliott EJ 2016, on behalf of the Steering Group. Report to the Australian Government
Department of Health: “Australian Guide to the diagnosis of Fetal Alcohol Spectrum
Disorder (FASD)” (ISBN. 978-0-6481297-4-5) (Zusammenfassung: Bower C, Elliott EJ,
Zimmet M, et al.: Australian guide to the diagnosis of foetal alcohol spectrum disorder: A
summary. J Paediatr Child Health 2017; 53: 1021-3.)) aus Australien wurde nicht als
eigenstandige Leitlinie eingestuft, da ihre Empfehlungen identisch zur kanadischen
Leitlinie sind.
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2.2.4.3 Systematische Literaturrecherche

Die Recherchen fanden in insgesamt sieben bibliographischen Datenbanken (Medline,
Cochrane Library, Psycinfo, PsycArticles, Psyndex, Trip Datenbank, Epistemonikos) statt.
Aufgrund des Leitlinien Updates wurde die Recherche zu Primarliteratur auf den Zeitraum
von 01.07.2015 (letzte Suche) bis 06.07.2022 (Zeitraum der Update-Suche zwischen dem
28.06. und 06.07.2022, abhdngig von Datenbank) eingegrenzt, wahrend bei der zusatzlichen
Suche nach internationalen Leitlinien keine zeitliche Eingrenzung erfolgte. Darliber hinaus
wurden die Referenzlisten gefundener Ubersichtsarbeiten und Leitlinien nach weiteren
potentiell relevanten Studien gesichtet. Eine genaue Auflistung der Datenbanken und
Trefferzahlen findet sich in Tabelle 10, Tabelle 11 und Tabelle 12. Die Suchstrategien
befinden sich in Anhang A. 11.

In Abbildung 5 ist die bibliographische Literatursuche, einschlieBlich der Ausschlussgriinde
und des final relevanten Studienpools dargestellt. Der komplette Auswahlprozess wurde von
insgesamt vier Reviewer*innen des IFEM Freiburg durchgefiihrt (Christine Schmucker,

Annika Ziegler, Lena Mertink, Eberhard Thorel).

Tabelle 10: Informationsbeschaffung Primarstudien.

Literaturdatenbank Anzahl der Treffer
Medline, Suchoberflache: PubMed 1.081

Cochrane Library, Suchoberflache: Wiley 52

Psycinfo, Suchoberflache EBSCO 481

PsycArticles, Suchoberflache: EBSCO 18

Psyndex, Suchoberflache: EBSCO 34

Trefferzahl 1.666

Tabelle 1: Informationsbeschaffung Leitlinien.

Literaturdatenbank Anzahl der Treffer
Medline, Suchoberflache: PubMed 71
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Trip Datenbank (https://www.tripdatabase.com/) 27
Trefferzahl 98

Tabelle 2: Informationsbeschaffung Systematische Ubersichtsarbeiten.

Literaturdatenbank Anzahl der Treffer
Medline, Suchoberflache: PubMed 38
Epistemonikos (www.epistemonikos.org) 45
Trefferzahl 83
o Suche in bibliographischen
E Datenbanken
= p| Ausschluss: Duplikate
2 Letzte Suche am 06.07.2022 (n=511)
= (n=1.847)
|
— v
Gesamtzahl zu screenender Ausschluss: nicht relevant
Referenzen ——p| (auf Titel- bzw. Abstractebene)
(n =1.336) (n =1.092)
P ‘el relev Ref. Ausschluss: nicht relevant (im Volltext)
e otenziell relevante Referenzen ) (n=181)
.E (n =244)
§ Ausschlussgriinde:
@ Population nicht relevantn = 10
Endpunkt nicht relevant/nicht verwertbarn = 108
Studiendesign nicht relevantn = 59
Publikation erschienenvor 2015 n=4
P Manuelle Suche
b (n=2)
—
— v
Relevante Referenzen
(n =65; davon 6 Referenzen [Primiirstudien], die verschiedene diagnostische Auffilligkeiten
= betrachten)
2 Leitlinienn = 10
E Ubersichtsarbeitenn = 5
9 Primérstudien (Vergleich verschiedener diag. Systeme) n=3
En Primérstudien (Wachstumsauffilligkeiten)n= 6
g Primérstudien (faziale Auffilligkeiten)n= 10
Primérstudien (ZNS strukturelle Auffilligkeiten)n = 15
Primérstudien (ZNS funktionelle Auffilligkeiten) n= 20
Primérstudien (PAE S#ule)n=3
N’

Abbildung 5: Ergebnis der umfassenden Informationsbeschaffung aus den bibliografischen Datenbanken und
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Ergebnis der Studienselektion gemaR den Kriterien zum Studieneinschluss (2022/2023).

2.2.4.4 Bewertung der Evidenz

Bei der aktuellsten Literaturrecherche erfolgte die Biasbewertung der eingeschlossenen
Primarstudien (Kohortenstudien und Querschnittsstudien, die keine Angaben zur
diagnostischen Genauigkeit machten, sondern den Anteil von Auffdlligkeiten oder
Assoziationen berichteten) in Anlehnung an das Manual zur Bewertung von klinischen
Studien von Cochrane Deutschland [3] bzw. an das , Tool for assessing risk of bias in non-
randomised studies of interventions” ROBINS-I [4]. Dariiber hinaus wurden die Studien, die
ausschlieBlich die diagnostische Genauigkeit der verschiedenen diagnostischen Systeme
untersuchten in Anlehnung an QUADAS-2 bewertet [5]. Systematische Reviews wurden im
Bereich ,Diagnostik” mithilfe einer modifizierten Form des AMSTAR-Tools (A MeaSurement

Tool to Assess systematic Reviews) bewertet [6].

2.2.4.5 Erstellung von Evidenztabellen

Die vom Institut flir Evidenz in der Medizin erstellten Evidenztabellen zur jetzigen

Aktualisierung der gesamten diagnostischen Kriterien sind in Anhang A. 12 zu finden.

2.2.5 Intervention

2.2.5.1 Formulierung von Schliisselfragen, Outcome-Kriterien und Confoundern der

Literaturrecherche

In der ersten online Konsensuskonferenz am 01.07.2022 wurden folgende Schlisselfragen
konsentiert:

1. Welche nicht-medikamentésen Interventionen (l) sind im Vergleich zu keiner

Intervention, Placebo, zu einem Kontexteffekt, zu einer alternativen

Intervention oder im Vorher-Nachher-Vergleich (C) bei Kindern und
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Jugendlichen (0 bis 18 Jahre) mit FASD (P) mit positiven Outcome-Kriterien (O)
assoziiert?

2. Welche medikamentdsen Interventionen (l) sind im Vergleich zu keiner
Intervention, Placebo, zu einem Kontexteffekt, zu einer alternativen
Intervention oder im Vorher-Nachher-Vergleich (C) bei Kindern und
Jugendlichen (0 bis 18 Jahre) mit FASD (P) mit positiven Outcome-Kriterien (O)
assoziiert?

3. Welche kombiniert medikamentés-nicht-medikamentdsen Interventionen (I)
sind im Vergleich zu keiner Intervention, Placebo, zu einem Kontexteffekt, einer
alternativen Intervention oder im Vorher-Nachher-Vergleich (C) bei Kindern
und Jugendlichen (0 bis 18 Jahre) mit FASD (P) mit positiven Outcome-Kriterien

(O) assoziiert?

Aufgrund der geringen Anzahl an Ergebnissen in der Literaturrecherche im Bereich der
medikamentdésen und kombiniert medikamentds-nicht-medikamentdsen Interventionen
wurden die drei Schlisselfragen in Absprache mit der Leitliniengruppe zu folgender

Schlusselfrage zusammengefasst:

Welche Interventionen (I) sind im Vergleich zu keiner Intervention, Placebo, zu einem
Kontexteffekt, zu einer alternativen Intervention oder im Vorher-Nachher-Vergleich (C) bei
Kindern und Jugendlichen (0 bis 18 Jahre) mit FASD (P) mit positiven Outcome-Kriterien (O)

assoziiert?

P | Kinder und Jugendliche mit Fetalen Alkoholspektrumstérungen FASD (0-18 Jahre)
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Medikamentdse Therapien des Kindes/Jugendlichen:
e Stimulanzien

e Neuroleptika

e Nahrungserganzungsmittel

e Medikamente zur Regulierung des Schlafrhythmus

Nicht-medikamentdse Therapien:
e Psychoedukation des Kindes/Jugendlichen
e Psychoedukation der Eltern/Sorgeberechtigten/Bezugspersonen

e Funktionelle, nicht-medikamentose Intervention beim Kind/Jugendlichen:

(@)

O
O
O
@)

Ergotherapie

Physiotherapie

Sprachtherapie

Psychotherapie

Training spezifischer schulischer Fertigkeiten (z. B. Mathematik)

Kombiniert medikamentds-nicht-medikamentdse Interventionen
Andere funktionelle Therapien

Keine Intervention
Placebo

Kontexteffekt

Alternative Intervention
Vorher-Nachher-Vergleich
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Verbesserung des neuropsychologischen Funktionsniveaus/

Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD z. B. (Relevanz 8):

e Kognitive Leistung/Intelligenz

e Entwicklung

e Epilepsie

e Sprache

e Fein-/Graphomotorik oder grobmotorische Koordination

e Raumlich-visuelle Wahrnehmung oder raumlich-konstruktive Fahigkeiten

e Exekutivfunktionen

e Rechenfertigkeiten

e Lern- und Merkfahigkeit

e Aufmerksamkeit

e Soziale Fertigkeiten und Verhalten

Vermeidung von Nebenwirkungen der Interventionen (Relevanz 9)

Reduktion von Komplikationen/Sekundarerkrankungen z. B. (Relevanz 8):

e Somatische Erkrankungen

e Psychiatrischen Erkrankungen inkl. Suchterkrankungen

e Risikoverhalten (riskanter Alkohol-/Drogenkonsum, Eigen-/Fremdgefahrdung,
suizidale Handlungen)

e Schulversagen und -abbruch (bzw. héhere Rate an Schulabschliissen und
Berufsausbildungen)

e Delinquenz

e Misshandlung

e Krankenhaus- oder sonstigen stationaren Aufenthalten

Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD (Relevanz 9)

e Lernen und Wissensanwendung

e Allgemeine Aufgaben und Anforderungen

e Kommunikation

e Mobilitat

e Selbstversorgung

e Hausliches Leben

e Interpersonelle Interaktion und Beziehungen

e Bedeutende Lebensbereiche

e Gemeinschafts-, soziales- und staatsblirgerliches Leben

Verbesserung der Lebensqualitat der Kinder/Jugendlichen mit FASD (Relevanz 9)
Entlastung der Bezugspersonen (biologische, Pflege- und Adoptiv-Eltern,
Bezugsbetreuer*innen) und Verbesserung der Lebensqualitat der gesamten
betroffenen Familie/Einrichtung (Relevanz 8)

Verbesserung des Wissens um den abweichenden Gesundheitszustand/die
Erkrankung/Storung/Behinderung und Verbesserung der Krankheitseinsicht
(Relevanz 8)

Verbesserung der Krankheitsbewaltigung/Coping und Selbstwirksamkeit
(Relevanz 8)
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P: Patient*innen, I: Intervention (hier Indextest), C: Comparator (hier Vergleichstest), O: Outcomes

Als Confounder (zufillige Storfaktoren) wurden in der Literaturbewertung konsentiert:

- Intelligenzminderung des Kindes

- Exekutivfunktionsstérung des Kindes

- Beeintrachtigung anderer, verschiedener ZNS-Auffalligkeit als Ziel-Gehirnfunktion der
Intervention

- Medikation des Kindes

- Andere psychiatrische Erkrankungen des Kindes

- Therapieerfolg durch andere, parallel laufende Therapie

- Verschiedene, parallel laufende Zusatztherapien

- Soziales Umfeld als Gegeneffekt zum Interventionserfolg

- Fahigkeiten der Betreuungsperson (fehlerhafte Ausfiihrung der Intervention, fehlerhafte
Berichterstattung des Therapieerfolgs, z. B. durch Lese-/Schreibschwéichen,
Sprachbarrieren, Intelligenzminderung)

- Patienten wurden mit unterschiedlichen diagnostischen Kriterien klassifiziert, Effekt der
Untergruppe der FASD auf Therapieerfolg (IOM, Canadian, 4-Digit, Majewski Skala,
Dysmorphologie-Beurteilung, Interviews mitterlicher Alkoholkonsum)

- Studien beinhalten haufig keine Unterscheidung der verschiedenen FASD

- Haufig pranatale Alkoholexposition PAE zusammen mit FASD oder sogar alleiniges
Kriterium zur Patientenklassifikation

Als Bias (systematische Stérfaktoren) wurden in der Literaturbewertung konsentiert:

- Bias soziale Erwiinschtheit (Kind und/oder Eltern)

- Selektionsbias

- Reporting Bias

- Incorporation Bias

- Fehlende Verblindung der Teilnehmer*innen bzw. der Studienleiter*innen

2.2.5.2 Verwendung existierender Leitlinien zum Thema

Die systematische Suche nach internationalen Leitlinien und evidenzbasierten
Handlungsempfehlungen fur Therapiemdglichkeiten bei Kindern und Jugendlichen mit FASD
wurde im Juni 2022 in der Datenbanken Medline (liber http://www.pubmed.org)
durchgefiihrt. Aullerdem wurden weitere Seiten fiir Evidenz-basierte Empfehlungen
hdndisch durchsucht (z. B. NICE National Institute for Health and Care Excellence, SIGN

Healthcare Improvement Scottland). Diese Suchen ergaben keine Treffer, sodass alle
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evidenzbasierten Empfehlungen dieser Leitlinie beziiglich Interventionen auf systematischen

Reviews und Primarliteratur beruhen.

2.2.5.3 Systematische Literaturrecherche

Die systematische Literaturrecherche zu Interventionen fiir Kinder und Jugendliche mit FASD
erfolgte gemaR der im Leitlinienbericht und in Anhang A. 14 dargestellten Strategie. Die
Recherche umfasste sowohl englisch- als auch deutschsprachige Literatur im Zeitraum von
01.01.2012 bis 09.08.2022. Nach Sichtung der Titel und Abstracts und der Begutachtung der
daraus ausgewahlten Volltexte wurden insgesamt 32 Publikationen zur Evidenzbewertung
eingeschlossen (siehe Abbildung 6). Bei vier der gefundenen Publikationen handelt es sich
um systematische Reviews. Um weitere relevante Literatur zu finden, wurde anschlieRend
eine Handrecherche bis 31.10.2022 durchgefiihrt. Diese Suche ergab keine weiteren

Publikationen, die alle Suchkriterien erfillten.
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)
) Suche in bibliographischen
2 Datenbank
g arenbanken S Ausschluss: Duplikate
£ Letzte Suche am 09.08.2022 (n=379)
< (n=2.918)
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N/

o v

Ausschluss: nicht relevant
—>» | (auf Titel- bzw. Abstractebene)
(n=2.336)

Gesamtzahl zu screenender Referenzen
(n=2.539)

v

Potenziell relevante Referenzen —p | Ausschluss: nicht relevant (im Volltext)
(n=203) m=171)

Ausschlussgriinde:

Studiendesign (n = 58)

Keine Intervention (n = 46)
Patientengruppe (n =22)
Unsystematischer Review (n =17)
Qutcome (n=13)

Teilnehmerzahl < 10 (n=9)
Tierstudie(m = 4)

Sprache (n=1)

Nicht abgeschlossene Studie (n =1)

Screening

Manuelle Suche
(n=0)

v

Relevante Referenzen
(n =32, davon 4 systematische Reviews)

[ Eingeschlossen ][

Abbildung 6: Ergebnis der umfassenden Informationsbeschaffung zu Interventionen bei Kindern und
Jugendlichen mit FASD aus den bibliografischen Datenbanken und Ergebnis der
Studienselektion gemiR den Kriterien zum Studieneinschluss (2022/2023).

2.2.5.4 Bewertung der Evidenz

Wie von der AWMF empfohlen, wurde die Qualitat der Evidenz der Outcomes mithilfe der
GRADE-Methode bewertet. Dazu wurde zundchst der Risk of Bias (RoB) der einzelnen
Publikationen ermittelt. Fiir randomisiert kontrollierte Studien (n = 16) wurde hierfiir RoB 2
(Cochrane risk-of-bias tool — 2nd Version) verwendet [7]. Nicht-randomisiert kontrollierte

Studien (n = 7) wurden mit ROBINS-I bewertet [4]. Die RoB Bewertung nicht-kontrollierter
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Studien (n = 5) basierte auf einer angepassten Version des ROBINS-I-Instruments. Der RoB
der systematischen Reviews (n = 4) wurde mithilfe des AMSTAR-2-Instruments beurteilt [6].
AnschlieBend wurde mithilfe der GRADE-Kriterien (Risk of Bias/Studienlimitationen,
Indirektheit, Inkonsistenz der Ergebnisse, mangelnde Prazision, Publikations-Bias,
Effektstarke, Dosis-Wirkungs-Beziehung und der Einfluss der residuellen und plausiblen
StorgroRen (Confounder)) die Qualitdt der Evidenz fir jedes der betrachteten Outcomes
bewertet und in vier Kategorien eingeteilt: sehr niedrig, niedrig, moderat, hoch. Die

Summary of Findings Tabellen (GRADE-Tabellen) befinden sich in Anhang A. 15.

2.2.5.5 Erstellung von Evidenztabellen

Die vom iSPZ Hauner erstellten Evidenztabellen zur Literatur Uber Interventionen bei FASD

sind in Anhang A. 16 dargestellt.
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3 Kriterien fiir die Diagnose Fetale Alkoholspektrumstorungen und
Empfehlungen fiir Interventionen bei Kindern/Jugendlichen mit

FASD

3.1 Ergebnisse der systematischen Literaturrecherche

3.1.1 Erster und zweiter Teil des Leitlinienrojektes (2011 und 2015/2016)

3.1.1.1 Ergebnisse zur Diagnostik des FAS 2011

Die systematische Literaturrecherche und die Evidenzbewertung der Studien zum FAS
wurden durch Frau Dr. med. Monika Nothacker MPH vom AZQ und (in intensiver
dialogischer Riicksprache und Korrektur) durch die Leitlinienkoordinatorin Frau Dr. med.

Dipl.-Psych. Mirjam N. Landgraf durchgeflhrt.

Lediglich ein Review der systematischen Literaturrecherche kann als systematischer Review
von guter methodischer Qualitdt Gber einen Zeitraum bis Juli 2008 bezeichnet werden (mit
Evidenzklassifikation des NHMRC): Fetal Alcohol Spectrum Disorders (FASD): systematic

reviews of prevention, diagnosis and management. [8].

Bei den ubrigen Reviews mit Angabe einer systematischen Recherche fehlen meist
Suchfragen, Angaben zu Treffern, Ein- und Ausschlusskriterien sowie eine Beschreibung bzw.
Bewertung der methodischen Giite der eingeschlossenen Studien. Die Studienqualitat fir
diese Reviews ist als maRig bis schlecht zu bezeichnen. Aus diesen Reviews kann ein
inhaltlicher Uberblick der beschriebenen Ergebnisse gegeben werden, eine Beurteilung der

Qualitat der zugrundeliegenden Studien ist nicht durchgehend maoglich.

Die Literaturliste der eingeschlossenen Studien bei der systematischen Literaturrecherche

befindet sich in Anhang A. 5.
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3.1.1.2 Ergebnisse zur Diagnostik des pFAS, den ARND und ARBD 2015/2016

Es wurden 37 prospektiv-explorative, 1 prospektiv validierende, 8 retrospektiv explorative
und O retrospektiv validierende Studien sowie 5 narrative und 7 systematische Reviews

eingeschlossen (Bewertung der Studien siehe Anhang A. 7).

3.1.2 Dritter Teil des Leitlinienprojektes (2022/2023)

3.1.2.1 Diagnostik

Die Literaturrecherchen wurden durch die Recherchespezialistin Kathrin Grummich
durchgefiihrt. Insgesamt wurden 5 Ubersichtsarbeiten und 50 Priméirstudien gefunden. Die
Zusammensetzung der Primarliteratur war wie folgt (Mehrfachnennung moglich):

- Vergleich verschiedener diagnostischer Systeme: n =3
- Wachstumsauffalligkeiten: n =6

- faziale Auffalligkeiten: n =10

- ZNS strukturelle Auffalligkeiten: n =15

- ZNS funktionelle Auffalligkeiten: n = 20

- Pranatale Alkoholexposition Sdule: n=3

Die Literaturliste der eingeschlossenen Studien bei der systematischen Literaturrecherche

befindet sich in Anhang A. 13.

3.1.2.2 Interventionen

Fiir Interventionsmoglichkeiten bei Kindern und Jugendlichen mit FASD — dem zweiten
Themenbereich dieser S3-Leitlinie — wurde eine systematische Literaturrecherche von Frau
Strieker, Leitlinienkoordinatorin und wissenschaftliche Mitarbeiterin des iSPZ des Dr. von
Haunerschen Kinderspital, in intensiver dialogischer Riicksprache und Korrektur durch die
Leitlinienkoordinatorin Frau Prof. Dr. med. Dipl.-Psych. Landgraf durchgefiihrt. Methodisch
wurde die Literaturrecherche und Evidenzbewertung durch das IFEM Freiburg und durch
Frau Prof. Kopp der AWMF gepriift. Insgesamt wurden 4 systematische Reviews sowie 28

Primarstudien gefunden.

41



Die Literaturliste der eingeschlossenen Studien bei der systematischen Literaturrecherche

befindet sich in Anhang A. 17.

3.2 Generelle methodische Anmerkung zu den FASD-Studien

Die Zuverldssigkeit der Aussagen, die auf Studien mit bekannten Fallen (Kinder mit der
Diagnose FASD) und Kontrollen (gesunde Kinder) basieren, ist begrenzt, da die Diagnosen
bereits feststehen. Haufig fallt auch eine hohe Pravalenzrate an Kindern mit FASD in den
Studienpopulationen auf, die die Ubertragung der Studienergebnisse auf eine

Normalpopulation problematisch macht.

Diagnostische Studien zu den Fetalen Alkoholspektrumstérungen stellen beziiglich eines
optimalen Studiendesigns eine besondere Herausforderung dar. Fir gute diagnostische
Studien ist allgemein ein unabhéangiger verlasslicher Referenzstandard erforderlich. Die
Validierung von diagnostischen FASD-Kriterien wurde jedoch an bereits mit FASD
diagnostizierten Kindern und Jugendlichen uberprift. Daflr wurden unterschiedliche
Instrumente angewendet (vor allem IOM Kriterien und 4-Digit Diagnostic Code), die
aufgrund der differenten diagnostischen Kriterien oder Cut-off-Werte (Perzentile von
Kopfumfangskurven, Anzahl Fazialer Auffédlligkeiten, Bericksichtigung funktioneller ZNS-
Auffalligkeiten) in ihrer diagnostischen Diskrimination nicht ibereinstimmen. Insbesondere
die Fazialen Kriterien unterliegen einem sogenannten Incorporation Bias, bei dem das
Testkriterium grundsatzlich auch Teil des Referenzstandards ist. In den meisten Studien
wurden als Vergleichsgruppen Kinder und Jugendliche gewadhlt, deren Miitter keinen
Alkoholkonsum wahrend der Schwangerschaft angaben. Dabei sollte allerdings
berlicksichtigt werden, dass die Aussagen zum miutterlichen Alkoholkonsum in der
Schwangerschaft wahrscheinlich haufig aufgrund sozialer Erwiinschtheit ungenau und
retrospektiv nicht objektivierbar sind. Daher kénnten sich auch in den gesunden
Kontrollgruppen Kinder mit intrauteriner Alkoholexposition befinden und den Vergleich mit

Kindern mit FASD beeintrachtigen.
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3.3 Formale Konsensfindung: Verfahren und Durchfiihrung

3.3.1 Formale Konsensfindung: Verfahren und Durchfiihrung in den ersten beiden Teilen

des Leitlinienprojektes (2011 und 2015/2016)

Anhand der evidenzbewerteten Studien wurden von den Leitlinienkoordinatoren
Empfehlungsvorschladge fiir die Diagnostik des FAS (erster Teil des Leitlinienprojektes, 2011)
erarbeitet. Diese Empfehlungen wurden in der zweiten (17.02.12) und dritten (25.05.12)
Konsensuskonferenz zum FAS von der Leitliniengruppe diskutiert, je nach klinischer Relevanz
modifiziert und graduiert. Die daraus resultierenden handlungsleitenden Empfehlungen fir
die Diagnostik des FAS bei Kindern und Jugendlichen in Deutschland wurden in den gleichen
Konsensussitzungen mittels einer formalen Konsensfindung in Form eines nominalen

Gruppenprozesses konsentiert.

Der nominale Gruppenprozess wurde in den folgenden Schritten unter Moderation von Fr.

Prof. Ina Kopp (AWMF) durchgefihrt:

1. Prasentation der Ergebnisse der Literaturrecherche und der darauf basierenden, zu

konsentierenden Leitlinien-Empfehlungen

2. Verfassen von Anderungsvorschligen und Anmerkungen zu den vorgeschlagenen
diagnostischen Kriterien und Empfehlungen durch alle Teilnehmer*innen der

Konsensuskonferenz

3. Die Anderungsvorschlige wurden der Reihe nach von Fr. Prof. Kopp als unabhingiger
und nicht stimmberechtigter Moderatorin abgefragt, schriftlich festgehalten und per

Beamer fiir alle sichtbar projiziert.

4. Vorherabstimmung aller diagnostischen Kriterien, Empfehlungen und Empfehlungsgrade

sowie der Anderungsvorschlige

5. Diskussion der Punkte, fiir die kein Konsensus erzielt werden konnte
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6. Endgultige Abstimmung und Protokollierung der Konsensstarke.

In der 2. und 3. Konsensuskonferenz zum FAS wurden die Ergebnisse der Literatur mit den
jeweils bestimmten Evidenzklassen prasentiert und die von den Leitlinienkoordinatoren
vorgeschlagenen  diagnostischen  Kriterien und  Empfehlungen inklusive der
Empfehlungsgrade durch die Leitliniengruppe diskutiert. Bei der Festlegung der endgililtigen
Empfehlungsgrade im formalen Konsensusverfahren durch die Leitliniengruppe wurden
neben der zugrundeliegenden Evidenzstarke auch die methodische Qualitat der gesamten
bisherigen Literatur zum Thema FAS, die klinische Relevanz der Studien, die Umsetzbarkeit in

die Praxis und ethische Verpflichtungen beriicksichtigt.

Die Ergebnisse der systematischen Literaturrecherche zur Erganzung der S3-Leitlinie um die
Diagnostik des pFAS, der ARND und der ARBD (zweiter Teil des Leitlinienprojektes,
2015/2016) wurden von der Leitlinienkoordinatorin zusammengefasst und der
Leitliniengruppe vor der 1. Konsensussitzung per Mail zur Verfligung gestellt. Aus den
Literaturergebnissen wurden von den Leitlinienkoordinatoren Empfehlungsvorschlage fir
die Diagnostik der FASD (pFAS, ARND, ARBD) erarbeitet. Diese Empfehlungen wurden in der
ersten (07.09.2015) und zweiten (25.01.2016) Konsensuskonferenz von der Leitliniengruppe
diskutiert, je nach klinischer Relevanz modifiziert und graduiert. Die daraus resultierenden
handlungsleitenden Empfehlungen fiir die Diagnostik des pFAS, der ARND und ARBD bei
Kindern und Jugendlichen in Deutschland wurden in den gleichen Konsensussitzungen
mittels einer formalen Konsensfindung in Form eines nominalen Gruppenprozesses

konsentiert.

Der nominale Gruppenprozess wurde in den gleichen Schritten wie bei der Konsentierung
der Empfehlungen zur Diagnostik des Vollbildes FAS (siehe oben) unter Moderation von Fr.
Prof. Ina Kopp (AWMF) in der 1. Konsensussitzung und unter Moderation von Fr. Dr. Mirjam
N. Landgraf in der 2. Konsensussitzung durchgefiihrt. Bei der 2. Konsensuskonferenz wurden,
erginzend zu den bereits abgestimmten diagnostischen Kriterien, nur Hintergrundtexte
verabschiedet. Die Unabhangigkeit der Moderatorin (Fr. Dr. Landgraf) war gewahrleistet, da

keine thematisch relevanten Interessenkonflikte vorlagen.
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Alle Empfehlungen zu diagnostischen Kriterien der FASD (bis auf die Cut-off-Perzentilenkurve
des Kopfumfanges beim FAS) wurden im "starken Konsensus" (Zustimmung von > 95 % der
Teilnehmer*innen) oder im ,Konsensus” (Zustimmung von > 75 % der Teilnehmer*innen)

verabschiedet.

Die Abstimmungs- und Ergebnisprotokolle der Sitzungen kénnen {ber die
Leitlinienkoordinatorin Frau Prof. Dr. med. Dipl.-Psych. Landgraf angefordert und eingesehen

werden.

Bei den Empfehlungen wurde zwischen drei Empfehlungsgraden unterschieden, deren
unterschiedliche Qualitat durch die Formulierung ("soll", "sollte", "kann") ausgedriickt wird.
In der Regel bestimmt die Evidenzstirke den Empfehlungsgrad (siehe nachfolgende

Abbildung 7 der AWMF):

Qualitat der Evidenz Empfehlungsgrad
Hoch /"/ N Starke Empfehlung
Klasse | \ A, N, soll*
Moderat Empfehlung
Klasse |l | B, 11, ,sollte*
Schwach/sehr \.\"\\\ /,/’; Empfehlung offen
schwach S — 0,
Klasse Ill, IV,V ~, List unklar/
T kann erwogen werden®

Abbildung 7: Bestimmung von Empfehlungsgraden anhand der Evidenzbewertung der Literatur gemaR
AWMF (mit freundlicher Genehmigung der AWMF).

3.3.2 Formale Konsensfindung: Verfahren und Durchfiihrung im dritten Teil des

Leitlinienprojektes (2022/2023)

Anhand der evidenzbewerteten Literatur wurde von den Leitlinienkoordinatorinnen des

LMU Klinikums Miinchen Frau Prof. Dr. med. Dipl.-Psych. Landgraf und Frau Strieker in
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Riicksprache mit Frau Dr. Schmucker und Frau Ziegler vom IFEM Freiburg die diagnostischen
Handlungsempfehlungen Uberarbeitet. Empfehlungsvorschlage fur
Interventionsmoglichkeiten bei Kindern und Jugendlichen mit FASD wurden von Frau Prof.
Dr. med. Dipl.-Psych. Landgraf und Frau Strieker formuliert. Deren Empfehlungsgrad
orientierte sich an der Qualitat der Evidenz und beriicksichtigte Kriterien wie unter anderen
eine Nutzen-Schadens-Abwéagung, die Umsetzbarkeit im Alltag und die Anzahl der
vorhandenen Publikationen. Wie bei den Empfehlungen der ersten beiden Teile des
Leitlinienprojektes wurde zwischen drei Empfehlungsgraden unterschieden, deren
unterschiedliche Qualitat durch die Formulierung ("soll", "sollte", "kann") ausgedriickt wird

(siehe Abbildung 7 in Kapitel 3.3.1).

War fir eine Fragestellung keine direkte Evidenz verfiigbar, so wurden Vorschlage fur
Expertenkonsensus von den Leitlinienkoordinatorinnen erarbeitet. Dabei stlitzen sich deren
Inhalte vor allem auf die klinische Erfahrung von Frau Prof. Dr. med. Dipl.-Psych. Landgraf
sowie die Auswertung der Gruppendiskussion von Kindern und Jugendlichen mit FASD. Der
Grad des Konsensuspunktes wurde analog zu den evidenzbasierten Leitlinienempfehlungen

Ill

als ,,soll”, ,sollte” oder , kann“ formuliert.

Die Empfehlungen und Expertenkonsensus fiir die Diagnostik und Intervention bei Kindern
und Jugendlichen mit FASD wurden in der zweiten (16.12.2022), dritten (31.03.2023) und
vierten (07.06.2023) online Konsensuskonferenz von der Leitliniengruppe hinsichtlich
Evidenz, klinischer Relevanz, praktischer Anwendbarkeit und Nutzen-Schaden-Abwagungen
diskutiert, modifiziert und graduiert. Die daraus resultierenden handlungsleitenden
Empfehlungen und Expertenkonsensus fiir die Diagnostik und Intervention bei Kindern und
Jugendlichen mit FASD in Deutschland wurden in den gleichen Konsensussitzungen mittels

einer formalen Konsensfindung in Form eines nominalen Gruppenprozesses konsentiert.

Der nominale Gruppenprozess wurde im Bereich Diagnostik sowie in der ersten
Konsensuskonferenz zu Interventionsmoglichkeiten von Frau Prof. Ina Kopp (AWMF) als
unabhdngige und nicht stimmberechtigte Moderatorin geleitet. In der dritten
Konsensuskonferenz wurde Frau Prof. Kopp von Frau Dr. med. Monika Nothacker vertreten,

die ebenfalls unabhdngig und nicht stimmberechtigt war. Folgende Schritte wurden bei der
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Konsentierung jeder einzelnen Empfehlung und jedes einzelnen Expertenkonsensus

eingehalten:

1. Prasentation der Ergebnisse der Literaturrecherche und der darauf
basierenden, zu konsentierenden Leitlinienempfehlung/Expertenkonsensus

2. Klarung von Fragen beziglich der gefundenen Literatur

3. Abstimmung (iber die vorab formulierten, vorgeschlagenen
Leitlinienempfehlungen/Expertenkonsensus durch die stimmberechtigten
Teilnehmer*innen der Konsensuskonferenz

4, Diskussion der Punkte, fur die kein Konsensus erzielt werden konnte

5. Verfassen von Anderungsvorschldgen und Empfehlungen/Expertenkonsensus
durch die Teilnehmer*innen der Konsensuskonferenz

6. Abstimmung Uber die neu formulierten
Leitlinienempfehlungen/Expertenkonsensus durch die stimmberechtigten
Teilnehmer*innen der Konsensuskonferenz

7. Protokollierung der Konsensstarke der konsentierten

Leitlinienempfehlung/Expertenkonsensus

Fir die Verabschiedung einer konsentierten Empfehlung oder eines konsentierten
Expertenkonsensus wurde entweder ein "starker Konsensus" (Zustimmung von > 95 % der
Teilnehmer*innen) bzw. ein ,Konsensus” (Zustimmung von > 75 % der Teilnehmer) bendtigt.
Die Ergebnisprotokolle der einzelnen Konferenzen wurden fiir die Transparenz und zur
Kontrolle im Nachgang an alle Mitglieder der Leitliniengruppe per E-Mail gesendet. Diese

kdnnen bei den Leitlinienkoordinator*innen angefordert und eingesehen werden.
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4 Verbreitung und Implementierung

4.1 Konzept zur Verbreitung und Implementierung und unterstiitzende

Materialien fiir die Anwendung der Leitlinie

Zur Implementierung der empfohlenen diagnostischen Kriterien und Interventionen wurde
ein Pocket Guide FASD fir alle Beteiligten des Gesundheits- und Hilfesystems entworfen.
Dieser Pocket Guide beinhaltet den Algorithmus fiir die Abklarung des FAS, des pFAS und der
ARND bei Kindern und Jugendlichen sowie die konsentierten diagnostischen Kriterien in
Gegenliberstellung zu moglichen Differentialdiagnosen der FASD in der jeweiligen
diagnostischen Saule. AuRerdem sind im Pocket Guide alle Empfehlungen sowie
Expertenkonsensus zu Interventionsmoglichkeiten fiir Kinder und Jugendliche mit FASD nach
Outcomes sortiert aufgefiihrt. Der Pocket Guide FASD und zusatzliche Informationen Uber
die Diagnostik der FASD bei Kindern und Jugendlichen werden auf der wissenschaftlichen
FASD-Homepage des iSPZ Hauner (www.ispz-hauner.de) und des Deutschen FASD
KOMPETENZZENTRUMS Bayern (www.deutsches-fasd-kompetenzzentrum-bayern.de) frei

verfligbar sein.

Die Kurz- und Langfassung der Leitlinie, der Leitlinienbericht und der Pocket Guide FASD sind
auf der Homepage der AWMF (http://www.awmf.org/leitlinien/detail/ll/022-025.html)

veroffentlicht, um deren Inhalte allen Interessierten frei zuganglich zu machen.

Bei Formulierung eines Verdachtes auf FASD oder bei Unsicherheit hinsichtlich der Diagnose
FASD soll der/die betreuende professionelle Helfer*in, einschlieRlich Pflegepersonal,
Hebammen, Psycholog*innen, Psychotherapeut*innen, Sozialpadagog*innen,
Sozialarbeiter*innen, medizinische Therapeut*innen, klinisch oder institutionell tatige oder
niedergelassene Arztinnen und Arzte der Gynikologie, der Kinder- und Jugendmedizin
einschlielllich der Schwerpunktgebiete Neonatologie, Intensivmedizin, Neuropadiatrie, der
Kinder- und Jugendpsychiatrie, Psychotherapie und Psychosomatik, der Allgemeinmedizin

und des 6ffentlichen Gesundheitsdienstes, das Kind zur weiterflihrenden Diagnostik an einen
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FASD-erfahrenen Leistungserbringer (iberweisen. Der Algorithmus veranschaulicht die fir
diese Leitlinie konsentierten Kriterien, anhand derer die Diagnose FAS, pFAS oder ARND in

Deutschland gestellt werden soll.

4.2 Diskussion moglicher organisatorischer und/oder finanzieller Barrieren

gegeniiber der Anwendung der Leitlinienempfehlungen

Ein Ziel der Leitliniengruppe ist die Sensibilisierung des Hilfe- und Gesundheitssystems
gegenlber Alkoholkonsum in der Schwangerschaft mit seinen schwerwiegenden und
lebenslangen Folgen und gegeniliber dem Krankheitsbild FASD mithilfe der vorliegenden
Leitlinie. In den Konsensuskonferenzen wurde diskutiert, dass der Verdacht auf eine FASD
vermehrt gestellt werden soll und die betroffenen Kinder baldméglichst zu Expert*innen
geschickt werden sollen, die sich intensiv mit dem Krankheitsbild FASD auseinandersetzen
und entsprechende Kompetenzen personell und institutionell vorhalten. Schatzungen
zufolge liegt in Deutschland die Inzidenz der FASD bei etwa 1,77 % der Lebendgeburten [9]
und die Pravalenz von FAS bei etwa 3,83 % in der Allgemeinbevélkerung. Deutschen
Krankenkassendaten (BARMER) zufolge lag die FASD-Prdvalenz bei Kindern (0-18 Jahre)
2015 bei nur 0,07 % (unpublizierte Daten), sodass davon auszugehen ist, dass viel zu wenige
Kinder mit FASD in Deutschland tatsdchlich auch die Diagnose FASD bekommen. Das
Erhalten der Diagnose FASD ist jedoch unabdingbar fiir eine addquate Férderung,
Beschulung, Ausbildung und Unterbringung des Kindes/Jugendlichen mit FASD sowie zur
Reduktion von Sekundarerkrankungen. AuBerdem kann erst durch die richtige Diagnose eine

individuelle Unterstiitzung und Entlastung der betroffenen Familie erreicht werden.

Da aktuell noch zu wenige auf FASD spezialisierte Anlaufstellen in Deutschland existieren, ist
es dringend notwendig, Fortbildungen fiir die verschiedenen involvierten Berufsgruppen zu
halten. Die Leitliniengruppe legt sich dabei nicht nur auf die Arzteschaft oder die
Psycholog*innen als Expert*innen fest, sondern hofft, auch bei anderen Berufsgruppen fir

das Thema FASD Interesse und Aufmerksamkeit zu wecken. Die Diagnose FASD sollte bei
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Kindern und Jugendlichen interdisziplinar gestellt werden, wobei die abschlieBende arztliche

und psychologische Beurteilung einen besonders hohen Stellenwert hat.

Die Mandatstrdager*innen der beteiligten Fachgesellschaften werden versuchen, in ihrem
Fachbereich das Krankheitsbild FASD intensiv zu kommunizieren und (ber dessen Symptome

und Komplikationen im Rahmen von Kongressen oder Fortbildungen aufzuklaren.

Die Gesellschaft fiir Neuropédiatrie als federfiihrende Gesellschaft der vorliegenden Leitlinie
hat als ihre Verantwortliche fiir FASD die Leitlinienkoordinatorin Frau Prof. Dr. med. Dipl.-

Psych. Mirjam N. Landgraf bestimmt.

Aufklarungskampagnen uber die langfristige Schadigung des Kindes durch Alkoholkonsum
der Schwangeren, nicht alleine fiir die betroffenen Berufsgruppen, sondern fiir die gesamte
Bevdlkerung sind erforderlich, jedoch aufgrund beschrankter finanzieller Ressourcen bisher

noch nicht ausreichend durchgefiihrt worden.

FASD wird bisher in der International Classification of Diseases (ICD-10) als
»Alkoholembryopathie  (mit  Dysmorphien)” mit Q86.0 wunter Kapitel XVII
,Angeborene Fehlbildungen, Deformitdten und Chromosomenanomalien” klassifiziert. Dabei
werden die Beeintrachtigungen der Patienten mit FASD in funktionellen ZNS-Bereichen, z. B.
in der Entwicklung, in den Exekutivfunktionen und im Verhalten, nicht bericksichtigt. Die
Diagnostik von Kindern und Jugendlichen mit FASD ist jedoch besonders hinsichtlich dieser
Beeintrachtigungen sehr komplex. Da die medizinischen Leistungen nach [CD-10
abgerechnet werden, wird diese notwendige, aber aufwendige Diagnostik bei Kindern mit
FASD nur teilweise entlohnt. Eine adaquate Anpassung der Klassifikation von FASD ware flr

das ICD-11 wiinschenswert.
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5 Offentliche Konsultation und Verabschiedung durch die
Vorstande aller beteiligten Fachgesellschaften und
Organisationen

Die Mandatstrager*innen aller beteiligten Fachgesellschaften und Berufsverbdnde sowie die
Expert*innen der Konsensusgruppe hatten die Moglichkeit, Anmerkungen oder Korrekturen
zum Leitlinienbericht und zur Leitlinie zu machen. Anhand dieser Anregungen wurde die

Leitlinie von den Leitlinienkoordinatorinnen modifiziert.

Daraufhin erfolgte am 06. Februar 2024 eine 6ffentliche Konsultation (iber die Website der
AWMEF (iber 3 Wochen. Daraus ergaben sich weder Kommentare noch Anderungswiinsche

an der Langfassung der Leitlinie und am Leitlinienbericht.

Die Mandatstrager*innen mit der vollen Prokura ihrer Fachgesellschaft stimmten den
Inhalten der finalen Version der Leitlinie eigenstandig zu. Andere Mandatstrager*innen
prasentierten die Leitlinie den Vorstanden oder Leitliniengremien ihrer Fachgesellschaften
oder Berufsverbdnde. Die Vorstdnde aller beteiligten Fachgesellschaften stimmten der

finalen Version der Leitlinie zu und erreichten damit die Verabschiedung der Leitlinie.

51



6 Redaktionelle Unabhangigkeit

6.1 Finanzierung der Leitlinie

Die Entwicklung der Leitlinie zum FAS (erster Teil des Leitlinienprojektes, 2011) wurde durch
die Drogenbeauftragte der Bundesregierung, Frau Dr. Dyckmans, initiiert und im
Wesentlichen durch das Bundesministerium fir Gesundheit (BMG) finanziert. Auch die
Erganzung der Leitlinie um die FASD (zweiter Teil des Leitlinienprojektes, 2015/2016) wurde
finanziell vom BMG und der nachfolgenden Drogenbeauftragten der Bundesregierung Frau

Mortler unterstitzt.

Das Update des Diagnostik-Teils und die Erganzung des Interventions-Teils der Leitlinie zu
den FASD sowie die Anderung der Leitlinie in eine ,living guideline” (dritter Teil des
Leitlinienprojektes, 2022/2023) wurden aus Mitteln des Innovationsfonds zur Férderung von
Versorgungsforschung (§ 92a Absatz 2 Satz 4 zweite Alternative SGB V) des
Innovationsausschusses beim Gemeinsamen Bundesausschuss (G-BA — Forderkennzeichen

01VSF21012, Forderzeitraum 01.04.2022 bis 31.03.2025) finanziert.

Die Finanzierung der Leitlinie hat zu keinem Zeitpunkt zu inhaltlichen Interferenzen oder
Anpassungen der Leitlinie gefihrt. Die Gesellschaft fiir Neuropadiatrie und der
Landesverband Bayern fir korper- und mehrfachbehinderte Menschen e. V. als Trager des
iSPZ Hauner haben die Projekte zusatzlich unterstiitzt. Weitere Kosten wurden durch die
Kinderklinik und Kinderpoliklinik im Dr. von Haunerschen Kinderspital der Universitat

Miinchen (LMU) getragen.

6.2 Darlegung von Interessen und Umgang mit Interessenkonflikten

Alle Mitglieder der Koordinations- und der deutschlandweiten Konsensusgruppe legten vor
Beginn der Leitlinienarbeit erkldrten ihre Interessen sowohl fiir die Leitlinie zum FAS

(2011/2012) als auch fir die Erganzung der Leitlinie um die anderen FASD (2015/2016) und
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die Aktualisierung der Diagnostik-Leitlinie und Erweiterung der Leitlinie auf Intervention fir
FASD (2022/2023) schriftlich offen. Die Angaben zu den Interessen wurden mit dem AWMF-
Formblatt von 2018 erhoben. Die Interessenserklarungen beim dritten Teil des
Leitlinienprojektes (2022/2023) wurden bei der Leitlinienkoordinatorin Frau Prof. Dr. med.
Dipl.-Psych. Landgraf gesammelt und anschliefend von der Interessenkonfliktbeauftragten
Frau Strieker auf vorhandene Konflikte gepriift, deren Interessenserklarung vorher von Frau
Prof. Dr. med. Dipl.-Psych. Landgraf geprift wurde. Lagen materielle/finanzielle oder
immaterielle/akademische Interessenkonflikte mit Themenbezug zur Leitlinie vor, wurde
deren Relevanz durch die Auspadgung der Sekundarinteressen (Art und Hohe der Zuwendung,
Empfanger) sowie dem AusmaR des Konflikts (Art und Zeitraum der Beziehung/Tatigkeit,
Kooperationspartner) bewertet. Als geringer Interessenkonflikt wurden einzelne Vortrage
gewertet, die von der Industrie finanziert wurden. Als moderater Interessenkonflikt wurden
bezahlte Tatigkeiten in einem industriefinanzierten Advisory Board/Wiss. Beirat/als
Gutachter gewertet. Auch Managementverantwortung in industriefinanzierten Studien,
Federfiihrung bei Fort-/Weiterbildungen mit direkter Industriefinanzierung, regelmaRige
Vortragstatigkeiten fiir bestimmte Firmen und Aktionenbesitz einzelner Firmen war ein
moderater Interessenkonflikt. Ein hoher Interessenkonflikt lag bei Eigentumsinteresse (z. B.
Patente), einem Arbeitsverhiltnis bei der Industrie und bei einem hohen Aktienbesitz

einzelner Formen vor.

Geringe Interessenkonflikte flihren zu einer Limitierung von Leitungsfunktionen insgesamt
(Koordination, ggf. Peer; AGs waren nicht vorhanden). Als Konsequenz fiir moderate
Interessenkonflikte ergibt sich ein Abstimmungsverbot fiir thematisch relevante
Empfehlungen oder eine Doppelabstimmung. Personen mit hohen Interessenkonflikten

dirfen weder an thematisch relevanten Beratungen teilnehmen noch abstimmen.

Da bei zwei Leitlinienkoordinator*innen geringe Interessenkonflikte vorlagen, wurden ihnen
gemall den AWMF-Regularien zwei Leitlinienkoordinatorinnen ohne Interessenkonflikte zur
Seite gestellt. Dies ermoglichte allen Leitlinienkoordinator*innen, als solche tatig zu werden.
Bei keinem Mitglied der Konsensusgruppe lagen Interessenkonflikte vor, welche einen

Ausschluss im Abstimmungsprozess oder in Teilen davon verlangten. Personen, die bei den
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Konsensuskonferenzen eine reine Beobachterfunktion hatten (Vertreterinnen des BMG) und
den  Abstimmungprozess daher nicht beeinflussen konnten, gaben keine
Interessenserklarungen ab. Die Interessenserklarungen wurden in einer Liste (siehe Anhang
A. 18) zusammengefasst und allen Konsensusmitgliedern zur Verfliigung gestellt, um deren
Vollstandigkeit und Korrektheit zu bestatigen. Kein Mitglied erhob Einspruch gegen die

Bewertung eventueller Interessenkonflikte.
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7 Giiltigkeitsdauer und Aktualisierungsverfahren

Die Giltigkeit der ersten Leitlinie zum FAS 2011 war auf finf Jahre festgelegt. Ein Addendum
wurde im September 2013 hinzugefigt. Die Leitlinie wurde 2015/2016 um die FASD erganzt
und deren Giiltigkeit erneut auf flinf Jahre festgelegt. Die hier vorliegende, aktualisierte, um
die Intervention erweiterte und bis zum 06. Mai 2024 inhaltlich Gberarbeitete Leitlinie ist
eine living guideline. Das bedeutet, dass die Leitlinie eine Gililtigkeitsdauer von einem Jahr
aufweist und daher mindestens jahrlich aktualisiert wird (aktuell giltig bis 06. Mai 2025).
Dazu wird die neue Literatur durchsucht und in einer Umfrage durch die
Leitlinienkoordinator*innen unter den Mandatstrager*innen, Expert*innen und
Patientenvertreter*innen geklart, welche Neuigkeiten im Bereich der Diagnostik und
Intervention bei Kindern und Jugendlichen vorliegen und ob diese in die Aktualisierung der
Leitlinie integriert werden muissen. Frau Prof. Dr. med. Dipl.-Psych. Mirjam N. Landgraf
fungiert als verantwortliche Ansprechpartnerin fiir die Aktualisierung der Leitlinie

(Kontaktdaten: mirjam.landgraf@med.uni-muenchen.de, Tel.: 089 44005 2811).
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A.1 Hintergrundinformationen — Fokussierte
Literaturrecherche im Rahmen des ersten Teils des

Leitlinienprojektes 2011

Die Suche umfasste den Zeitraum vom 01. Januar 2001 bis zum 12. Oktober 2011 und
Dokumente in deutscher und englischer Sprache. Die fokussierte Literatursuche musste aus
Kapazitatsgrinden auf einige Lander begrenzt werden. Aufgrund der ahnlichen
gesellschaftlichen und kulturellen Zusammensetzung wurde die Literaturrecherche auf die

Lander Europas sowie USA und Canada beschrankt.
Die Suche wurde in folgenden Recherchequellen durchgefiihrt:

- Literaturdatenbank Medline tber http://www.pubmed.org
- The Cochrane Library Gber http://www.thecochranelibrary.com

Die gemald den Suchkriterien gefundenen Abstracts wurden den zustandigen Mitarbeitern
geschickt, die alle Abstracts sichteten. Dabei wurden anhand der vorher definierten
AusschluRkriterien weitere Artikel durch Sichtung der Abstracts ausgeschlossen oder an die
Bearbeiter anderer Teilbereiche weitergeleitet. Die relevanten Artikel wurden
durchgearbeitet, zusammengefasst und deren Ergebnisse zu finalen Aussagen

zusammengefihrt.

Da es sich bei den Ergebnissen der fokussierten Literaturrecherche nicht um die Haupt-
Fragestellung der Leitlinie (Diagnostik der FASD) sondern um Hintergrundinformationen fiir
die Leitlinie handelt, wurde keine formale Bewertung der Studien beziglich
Studiendurchfiihrung, Anzahl der Teilnehmer*innen und Bericksichtigung moglicher
Fehlerquellen sowie keine Evidenzbewertung der Literatur durchgefiihrt und keine

evidenzbasierten Empfehlungen abgeleitet.



Teilbereich 1: Epidemiologie

Als Recherchevokabular wurden folgende Begriffe verwendet:

- fetal alcohol syndrome, fetal alcohol related deficit, fetal alcohol spectrum
disorders, FAS, FASD, embryopathy, fetal alcohol effects
- epidemiology, incidence, frequency, prevalence, occurrence, statistics

Ausschlusskriterien fiir die Relevanzsichtung:

- Al:andere Erkrankung

- A2:Tiere/in vitro

- A3:anderes Thema

- A4: keine echten Studien z. B. Leserbriefe etc.

- A5: anderes Land als Lander Europas, USA und Canada

PubMed (12. Oktober 2011)

#4|#1 AND #2 Limits: English, German, Publication Date from 2001

1914

#3|#1 AND #2

3123

#2|epidemiology OR incidence OR frequency OR prevalence OR occurrence OR statistics
(Details:  ("epidemiology"[Subheading] OR  "epidemiology"[All Fields] OR
"epidemiology"[MeSH Terms]) OR ("epidemiology"[Subheading] OR "epidemiology"[All
Fields] OR  ‘"incidence"[All ~ Fields] ~OR ‘'incidence"[MeSH Terms]) OR
("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "frequency"[All Fields]
OR "epidemiology"[MeSH Terms] OR "frequency"[All Fields]) OR
("epidemiology"[Subheading] OR "epidemiology"[All Fields] OR "prevalence"[All Fields]
OR "prevalence"[MeSH Terms]) OR ("epidemiology"[Subheading] OR "epidemiology"[All
Fields] OR "occurrence"[All Fields] OR "epidemiology"[MeSH Terms] OR "occurrence"[All
Fields]) OR ("Statistics (Ber)"[Journal] OR "statistics"[All Fields]))

2701325

#1l|fetal alcohol syndrome OR fetal alcohol related deficit OR fetal alcohol spectrum
disorders OR FAS OR FASD OR (alcohol AND embryopathy) OR fetal alcohol effects
(Details: ("foetal alcohol syndrome"[All Fields] OR "fetal alcohol syndrome"[MeSH
Terms] OR ("fetal"[All Fields] AND "alcohol"[All Fields] AND "syndrome"[All Fields]) OR
"fetal alcohol syndrome"[All Fields]) OR (("fetus"[MeSH Terms] OR "fetus"[All Fields] OR
"fetal"[All Fields]) AND ("ethanol"[MeSH Terms] OR '"ethanol"[All Fields] OR
"alcohol"[All Fields] OR "alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND|
related[All Fields] AND ("malnutrition"[MeSH Terms] OR "malnutrition"[All Fields] OR
"deficit"[All Fields])) OR (("fetus"[MeSH Terms] OR "fetus"[All Fields] OR "fetal"[All
Fields]) AND ("ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields]
OR "alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND ("Spectrum"[Journal] OR
"spectrum"[All Fields]) AND ("disease"[MeSH Terms] OR "disease"[All Fields] OR
"disorders"[All Fields])) OR ("fas"[All Fields]) OR FASD[AIl Fields] OR (("ethanol"[MeSH
Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR "alcohols"[MeSH Terms] OR
"alcohols"[All Fields]) AND ("fetal diseases"[MeSH Terms] OR ("fetal"[All Fields] AND|
"diseases"[All Fields]) OR "fetal diseases"[All Fields] OR "embryopathy"[All Fields])) OR
("fetal alcohol syndrome"[MeSH Terms] OR ("fetal"[All Fields] AND "alcohol"[All Fields]
AND "syndrome"[All Fields]) OR "fetal alcohol syndrome"[All Fields] OR ("fetal"[All
Fields] AND "alcohol"[All Fields] AND "effects"[All Fields]) OR "fetal alcohol effects"[All
Fields]))

27344




Anzahl der Treffer: 1914

Davon relevant: 450

Die Recherche ergab fir die erste Fragestellung zur Pravalenz von mitterlichem
Alkoholkonsum in der Schwangerschaft und von FAS in den entsprechenden Landern 450 als
potentiell relevant eingestufte Abstracts, die entsprechend der formulierten

Ausschlusskriterien gescreent wurden.

Nach dem Screening der Abstracts verblieben 50 Studien; weitere 10 Studien wurden Uber
die separate Recherche zum Teilbereich Risikofaktoren fiir mutterlichen Alkoholkonsum
identifiziert. Nach dem Screening des Volltextes dieser 60 Studien wurden 27 Primarstudien

eingeschlossen.

Aus diesen Studien wurden folgende Informationen extrahiert:

- Autor*innen

- Journal

- Land

- Population

- Dauer der Studie

- Anzahl der Teilnehmer*innen

- FAS Pravalenz oder Inzidenz und Konfidenzintervalle

- Definition von binge drinking (Sturz-Trinken, Komasaufen)

- Pravalenz von mitterlichem Alkoholkonsum wdhrend der Schwangerschaft
(Konfidenzintervalle wurden in den eingeschlossenen Studien nicht berichtet)

- Notizen (z. B. genauere Beschreibung der Studie, Abkiirzungen)

Eingeschlossene Literatur zur Pravalenz von miitterlichem Alkoholkonsum wdhrend der

Schwangerschaft und zur Pravalenz des FAS (2011)

1. May et al. Prevalence of children with severe fetal alcohol spectrum disorders in communities near
Rome, Italy: new estimated rates are higher than previous estimates. Int J Environ Res Public Health.
2011;8(6):2331-51.

2.  Morleo et al. Under-reporting of foetal alcohol spectrum disorders: an analysis of hospital episode
statistics. BMC Pediatr 2011;11:14.

3. Thanh et al. Drinking alcohol during pregnancy: evidence from Canadian Community Health Survey
2007/2008. ) Popul Ther Clin Pharmacol. 2010;17(2):e302-e307

4. Centres for Disease Control and Prevention. Alcohol use among pregnant and nonpregnant women of
childbearing age - United States, 1991-2005. MMWR Morb Mortal Wkly Rep. 2009;58(19):529-32.
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Teilbereich 2: Risikofaktoren fiir miitterlichen Alkoholkonsum wahrend der

Schwangerschaft

Als Recherchevokabular wurden folgende Begriffe verwendet:

- risk
- alcohol
- pregnancy

Ausschlusskriterien fiir Relevanzsichtung:

- Al:anderes Thema/andere Erkrankung

- A2:Tiere/in vitro

- A3: keine echten Studien z. B. Leserbriefe etc.

- A4: anderes Land als Léander Europas, USA und Canada
- A5: Erwachsene

PubMed (19. Oktober 2011)

Nr. Suchfrage Anzahl
#2|#1 Limits: English, German, Publication Date from 2001 1864
#1|risk AND alcohol AND pregnancy (Details: ("risk"[MeSH Terms] OR "risk"[All Fields]) AND 3796

("ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR
"alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND ("pregnancy"[MeSH Terms] OR
"pregnancy"[All Fields]))

Anzahl der Treffer: 1864

Davon relevant: 298

Cochrane (19. Oktober 2011)

Suchfrage Anzahl
#1|(risk AND alcohol and pregnancy):ti,ab,kw from 2001 to 2011 43

- Cochrane Database of Systematic Reviews (9)

- Database of Abstracts of Reviews of Effects (0)

- Cochrane Central Register of Controlled Trials (31)
- Cochrane Methodology Register (1)

- Health Technology Assessment Database (1)

- NHS Economic Evaluation Database (1)

Anzahl der Treffer: 43



Davon neu: 8

Davon relevant: 1

Insgesamt wurden bei der ersten Recherche mittels Recherchemaske 399 Abstracts

gefunden, denen aus anderen Bereichen der fokussierten Literaturrecherche drei Abstracts

folgten. Nach Sichtung der Abstracts wurden 60 Publikationen in die Volltextrecherche

eingeschlossen.

In der Volltextrecherche wurden 38 Artikel aus USA, drei Artikel aus Kanada und neun Artikel

aus Europa (1-mal Danemark, 2-mal Deutschland, 1-mal GroRbritannien, 1-mal Irland, 1-mal

Italien, 1-mal Norwegen, 2-mal Schweden) gefunden, die Risikofaktoren fir Alkoholkonsum

in der Schwangerschaft bestimmt haben.
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Teilbereich 3: Risikofaktoren fiir die Entwicklung einer FASD

Als Recherchevokabular wurden folgende Begriffe verwendet:

- risk
- alcohol
- pregnancy

Am 09. Dezember 2011 erfolgte eine erneute Recherche mit folgendem Vokabular, mit dem
Ziel, zusatzliche Dokumente zu identifizieren:

- early pregnancy, late pregnancy
- fetal alcohol syndrome, fetal alcohol related deficit, fetal alcohol spectrum disorders,
FASD, FAS, alcohol embryopathy, fetal alcohol effects

Ausschlusskriterien fiir Relevanzsichtung:

- Al:anderes Thema / andere Erkrankung

- A2:Tiere/ in vitro

- A3: keine echten Studien z. B. Leserbriefe etc.

- A4: anderes Land als Lander Europas, USA und Canada

PubMed (09. Dezember 2011)
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#4[#3 Limits: English, German, Publication Date from 2001 303

#3#2 NOT #1 580

#2|(late Or early) And pregnancy AND (fetal alcohol syndrome OR fetal alcohol related 785
deficit OR fetal alcohol spectrum disorders OR FASD OR FAS OR (alcohol AND
embryopathy) OR fetal alcohol effects)

#1|risk AND alcohol AND pregnancy (Details: ("risk"[MeSH Terms] OR "risk"[All Fields]) AND 3818
("ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR
"alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND ("pregnancy"[MeSH Terms] OR
"pregnancy"[All Fields]))

Anzahl der Treffer: 303
Davon relevant: 71
Cochrane (09. Dezember 2011)

#41#3 from 2001 to 2011 2

#3[H#2 NOT #1 4

#2|(late pregnancy OR early pregnancy):ti,ab,kw and (fetal alcohol syndrome OR fetal 7
alcohol related deficit OR fetal alcohol spectrum disorders OR FASD OR FAS OR (alcohol
AND embryopathy) OR fetal alcohol effects):ti,ab,kw

#1|(risk):ti,ab,kw and (alcohol):ti,ab,kw and (pregnancy):ti,ab,kw 65

Anzahl

- Cochrane Database of Systematic Reviews (0)

- Database of Abstracts of Reviews of Effects (0)

- Cochrane Central Register of Controlled Trials (2)
- Cochrane Methodology Register (0)

- Health Technology Assessment Database (0)

- NHS Economic Evaluation Database (0)

der Treffer: 2

Davon neu: 1

Davon relevant: 0
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moderate maternal alcohol consumption with fetal growth characteristics in different periods of
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nancy: the Generation R Study. Int J Epidemiol 2010; 39(3):777-789.
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A.2 Methodik systematische Literaturrecherche —
Diagnostische Kriterien des FAS (erster Teil des

Leitlinienprojektes 2011)

a) Einschlusskriterien

Population Kinder und Jugendliche (< 18 Jahre) mit FAS

Intervention Diagnostische Tests zu den folgenden Kriterien
= Wachstumsstérungen

= Faziale Auffalligkeiten

= ZNS-Anomalien

= Alkoholkonsum der Mutter.

Kontrolle Gesunde Kinder/Jugendliche

Kinder/Jugendliche mit einer diagnostizierten anderen
neuropsychologischen Stoérung (ADHS)

Kinder/Jugendliche mit nicht Vollbild-FAS

Endpunkte Haupt-ZielgroRe war die Sicherheit der diagnostischen Diskriminierung
der eingesetzten Testverfahren im Hinblick auf die Diagnose Fetales
Alkoholsyndrom. Weitere ZielgréBen wurden nicht festgelegt
Studientypen | Einschluss von randomisierten kontrollierten Studien, nachrangig
Einschluss von Kohortenstudien oder Fall-Kontrollstudien bzw. Fallserien
(> 10 Patienten) bzw. systematische Reviews bzw. Metaanalysen dieser
Studien

Anmerkung: Bei der 2. Sichtung der Volltexte wurden Fallserien
ausgeschlossen

Sprachen Englisch, Deutsch

b) Ausschlusskriterien auf Abstrakt- und Volltextebene

Al andere Erkrankung

A2 Studien an Tieren/in vitro

A3 anderes Thema (nicht Diagnose oder Screening des FAS)

Ad Methodik der Publikation, anderer Publikationstyp

A5 unsystematischer Review

A6 Alter der Probanden Gberwiegend > 18 Jahre (mehr als 80 % )

A7 Zum Thema Alkoholkonsum der Mutter: Publikation vor 2008 (da
systematischer Review von Elliot et al [3] mit Literaturrecherche bis Juli
2008)

A8 Doppelpublikationen (Dubletten)

Recherchestrategie in Pubmed am 31. Oktober 2011
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Nr.

Suchfrage

Anzahl

#6

#1 AND #4 Limits: English, German, Publication Date from 2001

1363

#5

#1 AND #4

3480

#4

#2 OR #3

7693746

#3

(developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR
anomalies)) OR deficits OR growth deficiency OR facial phenotype OR ("central nervous|
system” AND (damage OR dysfunction)) OR ((cognitive OR communication OR
behavioral) AND (difficulties OR disabilities)) OR adverse life outcomes OR mental health
concerns OR ((fluency OR articulation) AND abilities) (Details: (developmental[All Fields]
AND (defect[All Fields] OR ("abnormalities"[Subheading] OR "abnormalities"[All Fields] OR
"defects"[All Fields]) OR abnormality[All Fields] OR ("abnormalities"[Subheading] OR
"abnormalities"[All  Fields] OR ‘"congenital abnormalities"[MeSH Terms] OR
("congenital"[All Fields] AND "abnormalities"[All Fields]) OR "congenital abnormalities"[All
Fields]) OR anomaly[All Fields] OR ("abnormalities"[Subheading] OR "abnormalities"[All
Fields] OR "anomalies"[All Fields]))) OR deficits[All Fields] OR (("growth and
development"[Subheading] OR ("growth"[All Fields] AND "development"[All Fields]) OR
"growth and development"[All Fields] OR "growth"[All Fields] OR "growth"[MeSH Terms])
AND ("deficiency"[Subheading] OR "deficiency"[All Fields])) OR (("face"[MeSH Terms] OR
"face"[All Fields] OR "facial"[All Fields]) AND ("phenotype"[MeSH Terms] OR
"phenotype"[All Fields])) OR ("central nervous system"[All Fields] AND (damagel[All Fields]
OR ("physiopathology"[Subheading] OR "physiopathology"[All Fields] OR "dysfunction"[All
Fields]))) OR ((cognitive[All Fields] OR ("communication"[MeSH Terms] OR
"communication"[All Fields]) OR ("behavior"[MeSH Terms] OR "behavior"[All Fields] OR
"behavioral"[All Fields])) AND (difficulties[All Fields] OR disabilities[All Fields])) OR
(adverse[All Fields] AND ("life"[MeSH Terms] OR "life"[All Fields]) AND outcomes[All
Fields]) OR (("mental health"[MeSH Terms] OR ("mental"[All Fields] AND "health"[All
Fields]) OR "mental health"[All Fields]) AND concerns[All Fields]) OR ((fluency[All Fields] OR
("joints"[MeSH Terms] OR "joints"[All Fields] OR "articulation"[All Fields])) AND
("aptitude"[MeSH Terms] OR "aptitude"[All Fields] OR "abilities"[All Fields])))

234689

#2

diagnostic OR diagnosis OR diagnoses OR screening ("diagnosis"[MeSH Terms] OR|
"diagnosis"[All Fields] OR "diagnostic"[All Fields]) OR ("diagnosis"[Subheading] OR
"diagnosis"[All Fields] OR "diagnosis"[MeSH Terms]) OR ("diagnosis"[MeSH Terms] OR
"diagnosis"[All Fields] OR "diagnoses"[All Fields]) OR ("diagnosis"[Subheading] OR
"diagnosis"[All Fields] OR "screening"[All Fields] OR "mass screening"[MeSH Terms] OR
("mass"[All Fields] AND "screening"[All Fields]) OR "mass screening"[All Fields] OR

"screening"[All Fields])

7587987

13




#1

fetal alcohol syndrome OR fetal alcohol related deficit OR fetal alcohol spectrum disorders
OR FASD OR (alcohol AND embryopathy) OR fetal alcohol effects (Details: ("foetal alcohol
syndrome"[All Fields] OR "fetal alcohol syndrome"[MeSH Terms] OR ("fetal"[All Fields]
AND "alcohol"[All Fields] AND "syndrome"[All Fields]) OR "fetal alcohol syndrome"[All
Fields]) OR (("fetus"[MeSH Terms] OR "fetus"[All Fields] OR "fetal"[All Fields]) AND
("ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR
"alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND related[All Fields] AND
("malnutrition"[MeSH Terms] OR "malnutrition"[All Fields] OR "deficit"[All Fields])) OR
(("fetus"[MeSH Terms] OR "fetus"[All Fields] OR "fetal"[All Fields]) AND ("ethanol"[MeSH
Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR "alcohols"[MeSH Terms] OR
"alcohols"[All Fields]) AND ("Spectrum"[Journal] OR "spectrum"[All Fields]) AND
("disease"[MeSH Terms] OR "disease"[All Fields] OR "disorders"[All Fields])) OR FASDI[AII
Fields] OR (("ethanol"[MeSH Terms] OR "ethanol"[All Fields] OR "alcohol"[All Fields] OR
"alcohols"[MeSH Terms] OR "alcohols"[All Fields]) AND ("fetal diseases"[MeSH Terms] OR
("fetal"[All Fields] AND "diseases"[All Fields]) OR "fetal diseases"[All Fields] OR
"embryopathy"[All Fields])) OR ("fetal alcohol syndrome"[MeSH Terms] OR ("fetal"[All
Fields] AND "alcohol"[All Fields] AND "syndrome"[All Fields]) OR "fetal alcohol
syndrome"[All Fields] OR ("fetal"[All Fields] AND "alcohol"[All Fields] AND "effects"[All

Fields]) OR "fetal alcohol effects"[All Fields])

5953

Recherchestrategie in Cochrane Library am 31. Oktober 2011

Nr.

Suchfrage Anzahl

#3

#1 AND #2 from 2001 to 2011

20

#2

(developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR
anomalies)) OR deficits OR growth deficiency OR facial phenotype OR ("central nervous
system" AND (damage OR dysfunction)) OR ((cognitive OR communication OR behavioral)
AND (difficulties OR disabilities)) OR adverse life outcomes OR mental health concerns OR
((fluency OR articulation) AND abilities) in Title, Abstract or Keywords or diagnostic OR
diagnosis OR diagnoses OR screening in Title, Abstract or Keywords

85863

#1

fetal alcohol syndrome OR fetal alcohol related deficit OR fetal alcohol spectrum disorders
OR FASD OR (alcohol AND embryopathy) OR fetal alcohol effects in Title, Abstract or|
Keywords

46

- Cochrane Database of Systematic Reviews (3)

- Database of Abstracts of Reviews of Effects (1)

- Cochrane Central Register of Controlled Trials (14)
- Cochrane Methodology Register (0)

- Health Technology Assessment Database (1)

- NHS Economic Evaluation Database (1)

Anzahl der Treffer insgesamt: 20
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A.3

Level
1A

Level
1b

Level
1c

Level
2a

Level
2b

Evidenzklassifikationssystem nach Oxford (March

2009)

Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses

Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses

1a SR (with homogeneity*) of RCTs

SR (with homogeneity*) of inception cohort studies; CDRt
validated in different populations

SR (with homogeneity*) of Level 1 diagnostic studies; CDRT
with 1b studies from different clinical centres

SR (with homogeneity*) of prospective cohort studies

SR (with homogeneity*) of Level 1 economic studies

Individual RCT (with narrow Confidence Interval¥)
Individual inception cohort study with > 80 % follow-up;
CDRT validated in asingle population

Validating** cohort study with goodttt reference
standards; or CDRt tested within one clinical centre
Prospective cohort study with good follow-up****
Analysis based on clinically sensible costs or alternatives;
systematic review(s) of the evidence; and including
multi-way sensitivity analyses

All or none§

All or none case series

Absolute SpPins and SnNoutst+

All or none case-series

Absolute better-value or worse-value analyses t11+

SR (with homogeneity*) of cohort studies

SR (with homogeneity*) of either retrospective cohort
studies or untreated control groups in RCTs

SR (with homogeneity*) of Level >2 diagnostic studies
SR (with homogeneity*) of 2b and better studies

SR (withhomogeneity*) of Level >2 economic studies

Individual cohort study (including low quality RCT; e.g.,
<80% followup)

Retrospective cohort study or follow-up of untreated
control patients in an RCT; Derivation of CDRT or
validated on split sample §§§ only

Exploratory** cohort study with goodtt+ reference
standards; CDRT after derivation,

or validated only on split-sample§§§ or databases
Retrospective cohort study, or poor follow-up

Analysis based on clinically sensible costs or alternatives;
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Level
2c

Level
3a

Level
3b

Level

Level

NOTES
Users can add a minus-sign
EITHER a single result with a wide Confidence Interval

OR a Systematic Review with troublesome heterogeneity.

Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses
Therapy/Prevention,
Aetiology/Harm

Prognosis

Diagnosis

Differential diag/symptom
prevalence

Economic and decision
analyses

limited review(s) of the evidence, or

single studies; and including multi-way sensitivity analyses
"Outcomes" Research; Ecological studies

"Outcomes" Research

Ecological studies

Audit or outcomes research

SR
SR
SR
SR

with homogeneity*) of case-control studies

with homogeneity*) of 3b and better studies
with homogeneity*) of 3b and better studies
with homogeneity*) of 3b And better studies

—_ e~~~

Individual Case-Control Study

Non-consecutive study; or without consistently applied
reference standards

Non-consecutive cohort study, or very limited population
Analysis based on limited alternatives or costs, poor quality
estimates of data, but including sensitivity analyses
incorporating clinically sensible variations.

Case-series (and poor quality cohort and case-control
studies§$§)

Case-series (and poor quality prognostic cohort studies***)
Case-control study, poor or nonindependent reference
standard

Case-series or superseded reference standards

Analysis with no sensitivity analysis

Expert opinion without explicit critical appraisal, or based on
physiology, bench research or "first principles"

Expert opinion without explicit critical appraisal, or based on
physiology, bench research or "first principles"

Expert opinion without explicit critical appraisal, or based on
physiology, bench research or "first principles"

Expert opinion without explicit critical appraisal, or based on
physiology, bench research or "first principles"

Expert opinion without explicit critical appraisal, or based on
economic theory or "first principles"

to denote the level of that fails to provide a conclusive answer because:
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Such evidence is inconclusive, and therefore can only generate Grade D recommendations.

8§

888

t

t*

T+t

tH

* %

%k %k %k

* 3k % *

Oxford

By homogeneity we mean a systematic review that is free of worrisome variations (heterogeneity)
in the directions and degrees of results between individual studies. Not all systematic reviews with
statistically significant heterogeneity need be worrisome, and not all worrisome heterogeneity need
be statistically significant. As noted above, studies displaying worrisome heterogeneity should be
tagged with a "-" at the end of their designated level.

Clinical Decision Rule. (These are algorithms or scoring systems that lead to a prognostic estimation
or a diagnostic category.)

See note above for advice on how to understand, rate and use trials or other studies with wide
confidence intervals.

Met when all patients died before the Rx became available, but some now survive on it; or when
some patients died before the Rx became available, but none now die on it.

By poor quality cohort study we mean one that failed to clearly define comparison groups and/or
failed to measure exposures and outcomes in the same (preferably blinded), objective way in both
exposed and nonexposed individuals and/or failed to identify or appropriately control known
confounders and/or failed to carry out a sufficiently long and complete follow-up of patients. By
poor quality case-control study we mean one that failed to clearly define comparison groups and/or
failed to measure exposures and outcomes in the same (preferably blinded), objective way in both
cases and controls and/or failed to identify or appropriately control known confounders.
Split-sample validation is achieved by collecting all the information in a single tranche, then
artificially dividing this into "derivation" and "validation" samples.

An "Absolute SpPin" is a diagnostic finding whose Specificity is so high that a Positive result rules-in
the diagnosis. An "Absolute SnNout" is a diagnostic finding whose Sensitivity is so high that a
Negative result rules out the diagnosis.

Good, better, bad and worse refer to the comparisons between treatments in terms of their clinical
risks and benefits.

Good reference standards are independent of the test, and applied blindly or objectively to applied
to all patients.

Poor reference standards are haphazardly applied, but still independent of the test. Use of a non-
independent reference standard (where the 'test' is included in the 'reference', or where the
'testing' affects the 'reference') implies a level 4 study.

Better-value treatments are clearly as good but cheaper, or better at the same or reduced cost.
Worse-value treatments are as good and more expensive, or worse and the equally or more
expensive.

Validating studies test the quality of a specific diagnostic test, based on prior evidence. An
exploratory study collects information and trawls the data (e. g. using a regression analysis) to find
which factors are 'significant'.

By poor quality prognostic cohort study we mean one in which sampling was biased in favour of
patients who already had the target outcome, or the measurement of outcomes was accomplished
in < 80 % of study patients, or outcomes were determined in an unblinded, non-objective way, or
there was no correction for confounding factors.

Good follow-up in a differential diagnosis study is >80%, with adequate time for alternative
diagnoses to emerge (for example 1—6 months acute, 1—5 years chronic).

Centre for Evidence-based Medicine Levels of Evidence (March 2009)

(for definitions of terms used see glossary at http://www.cebm.net/?0=1116)
Produced by Bob Phillips, Chris Ball, Dave Sackett, Doug Badenoch, Sharon Straus, Brian Haynes, Martin Dawes
since November 1998. Updated by Jeremy Howick March 2009.
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A.4

Evidenztabellen zur eingeschlossenen Literatur

Uber die diagnostischen Kriterien des FAS (erster

Teil des Leitlinienprojektes 2011)

5.1

Tabelle 7: Evidenztabell

Suchstrategie
Ein- und
Ausschlusskriterien,

ische Reviews und HTA-Berichte (themeniibergreifend)

Welche Behandlungen

wurden gepriift

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

Methodische
Besonderheiten/
Bemerkungen

Evidenzgraduie-
rung nach CEBEM
2009 (University
of Oxford)

Evidenztabelle der eingeschlossenen systematischen Ubersichtsarbeiten und HTA-Berichte

FAS all aspects, focus on pre

Syste Systematic search in

matic Medline, EMBASE,

review/ Scopus and Psychinfo

Eliott L. et databases.

al., 2008 Review databases:

[3] Cochrane Database of
Systematic Reviews,
Cochrane Central

Register of Controlled
Trials, Database of
Abstracts of Reviews
of Effectiveness,
Health Technology
Assessment database,
NHS Economic
Evaluation database.
HTA databases.
Clinical Practice
Guideline: Mational
Guideline Clearing
House database;
Agency for Healthcare
Research and Quality;
US Preventative
Services Task Force,

Aim of the whole review:
evaluation of the main
strategies of prevention,
screening. diagnosis and
management of FAS.

1. Prenatal screening :
Reseach guestions:

Are screening tools able to
identify women at increased

risk of having a child with
FASD?
Intervention:

1. Any strategy that aims to

reduce the incidence of
FASD

2. Any alcohol screening
tool that has been: &)
designed for uss in
pregnant women or
designed to evaluste &
woman's risk of having a
child with FASD or b)
designed for use in the

general population but has

1. Prenatal sereening/ sereening tools:
Biomarkers:

The literature search identified five
publications which evaluated the ability
of biomarkers to detect alcohol
consumption in pregnant women (see
Table 42).

AST, ALT, MCV, GGT, CDT
Combination of all biomarkers

PAUI ACOG antepartum record
WEBAA, Urine Analysis

There is no evidence that biomarkers
are appropriate either as a screening
toal in a clinical setting oras a
comparator.

Questionnaires, which aim to identify
pregnant women with alcohol problems

The pregnancy specific screening toals
TWEAK and T-ACE were evaluated in
seven publications:

the most appropriate screening tool for
use in the prenatal sefting is the

Only facts with
regard to diagnostics
were extracted for
the evidence report
“Diagnostik des
FAS":

Evidence
assessment with
NHMRC.

Studies on fatty acid
ethyl esters are not
completely taken into
account.

Assessment of study
eligibility by one
reviewer.

Data extraction by
two reviewers

Evidence for
screening tools with
questionairs limited:

1. Prenatal
screening/

screening fools:
LoE 3-4 for this
part of the review
2. Post-natal
screening and
diagnosis:

LoE 5 (in this part
of the review the
authors do not
report any
evaluation with
NHMRC. Quality /
methodolegy of
the single papers
were not
described)

Methodik dieser
Publikationen
werden ebenfalls
kaum bis gar nicht
beschrieben.

1. Prenatal screening/
screening tools:
Biomarkers:
Magnussen Aetal. J
Stud Alcohol 2005;
B6(2):157-164.

Budd KW et al., (2000). J
Obstet Gynecol Neonatal
Murs. 28(2):128-136

Stoler JM et al. (1998). J
Pediatr. 133(3):346-352.

Christmas JT etal.,
(1982). Obstet Gynecol.
80(5):750-754.

Larsson G et al., (1883).
Am J Obstet Gynecol.
147(6):654-657.
Questionaire:

Sokol Rl etal., , (1988).

© 2012 A2Q | Evidenzbericht: Diagnostik des FAS
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Studien-

Autoren,
Jahr

Suchstrategie
Ein- und
Ausschlusskriterien,

Scottish Intercollegiate
Guidelines Network
Library + hand
searching of relevant
journals.

Zeit: <1968 until Juli
2008

1: Prenstal screening
Inclusion criterias:
English language.

All levels of evidence
including existing
systematic reviews
and clinical practice
guidelines, as well as
different types of
original studies will be
eligible for inclusion
(controlled and
uncontrolled).
Exclusion: nota
clinical study, wrong
intervention, wreng
outcome, not in
English

Patient population
‘Women &t high risk of
having a child with
FASD (to identify
tertiary prevention
strategies)

2. Post-natal
screening and

Welche Behandlungen
wurden gepriift

been evaluated in pregnant

women or used to

determine if women are at

increased risk of having a
child with FASD
Comparator

‘Any comparator
Qutcomes

1. Reduction in the
incidence of FASD 2
Reduction in alcohol use
during pregnancy or in

women of childbearing age
3. Sensitivity and specificity

of the screening tool

2. Post-natal screening and

diagnosis:
Reseach questions:
- Are postnatal screening

tocls (aimed at an individual
suspected of having FASD

and/or their mother)
effective at identifying
individuals who should
undergo a full diagnostic
FASD evaluation?

- Do diagnostic tools
increase the accuracy of
FASD identification?
Intervention:

Any strategy that aims to
identify an individual who

may have FAS or diagnose
an individual who may have

FAS
Comparator:

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

TWEAK or T-ACE (Level 1ll-2)

All publications which compared the
TWEAK and T-ACE with other
screening toals reported that these two
screening tools had the highest
sensitivity and specificity.

The standard cut-point for risk
drinking” is & score of 22 using either
test, however a score of 21 or 23 may
be appropriate in a clinic with an
unusually high ar low-risk
population.(8.130)

2. Post-natal screening and disanosis
The literature search did not identify
any systematic reviews of screening or
diagnostic criteria

The literature search identified three
articles describing FASD or FAS
postnztzl diagnostic criteria: Institute of
Medicine, 4-Digit Diagnostic Code and
Hoyme Updated Institute of Medicing
Criteria. Two guidelines addressing
screening {Canadian FASD Referral
Guidelines and Centre for Disease
Control FASerral Guidelines) and three
guidelines addressing Diagnostics
{Canadian Guidelines. Centre for
Disease Control Guidelines and British
Medical Association Guidelines) were
identified.

There was very little high level
evidence available for these strategies.
A review by Peadon 2008 found that
the 4-Digit Diagnostic code was the
most commenly used diagnostic criteria

Methodische
Besonderheiten/
Bemerkungen

small number of
published studies
and low-level of
evidence avsilable
(Level 111-2).

For the assessment
of postnatal
screening and
diagnosis literature
only systematic
reviews and
published guidelines
eligible for inclusion.

Post-natal screening
and diagnosis :
According 1o the
authors of the review
were the studies
identified in the
literature search
generally of limited
quality (methodology
and appraisal for
these references not
reported)

This “top level”
review of the
postnatal screening
and diagnostic
literature did not
identify any
publications that
evaluated the
accuracy of the

Evidenzgraduie-
rung nach CEEM
2009 (University
of Oxford)

(da fur die
betrachteten
verschiedenen
Abschnitte des
Reviews
unterschiedliche
Einschluss-
Kriterien der
Studientypen
angewendet
wurden und sehr
unterschiedliche
Studien betrachtet
wurden, ist eine
Gesamtbewertung
nicht méglich}).

Literaturbelege

Am J Obstet Gynecol.
160(4):863-870.

Russell M et al | (1994)
Clin Exp Res.
18(5):1156-1161.

Russell M et al., (1988).
Am J Public Health.
BB(10):1435-1439

Chang G etal., ,. {1998).
Obstet Gynecal.
91(8):802-808.

Chang G etal., J Stud
Alcohol 1999; 60(3):306-
309

Chang G etal. AmJ
Addict 1999; 8(2):87-83.

Dawson DA et al.
Alcohol Clin Exp Res
2001; 25(9):1342-1349.

2. Post-natal screening
and diagnosis:

4-Digit Diagnostic Code
Astley, 8. 2004.
Diagnostic Guide for
Fetal Alcohol Spectrum
Disorders: The 4-Digit
Diagnostic Code.
University of Washington
Publication Services.

© 2012 AZQ | Evidenzbaricht FAS Diagnostik
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Studien-

ty
Autoren,
Jahr

Suchstrategie
Ein- und
Ausschlusskriterien,

diagnosis:
Inclusion criterias:
English language.
Assessment of
literature was
conducted as a top
level review.
Therefore, only
systematic reviews
and published
guidelines were
eligible for inclusion

Population:
Individuals who may
have FAS or mothers
of individuals who may
have FAS

Charakteristik eingeschlossener Mathodische
Studien/ Besonderheiten/
Bemerkungen

Welche Behandlungen
wurden gepriift
Befunde in Bezug auf Diagnostik

any Comparator worldwide. diagnostic criteria.
Qutcome: Conclusion of the
Sensitivity und specificity of Results: authors is that no
FAS diagnostics Two guidelines addressing screening: evidence exists for

Recommendation that screening should  any criterion as the

occur based con identification of facial most appropriate.

features, known exposure to alcohol or

learning and/or behavioural difficulties

The CDC guidelines state that the

screening should provide assistance in

making the referral decision, rather

than be used as a definitive screening

toal.

Guidelines und articles addressing

Diagnostics :

The five diagnostic approaches were

broadly similar, evaluating maternal

prenatal alcohol exposure,

characteristic facial abnormalities,

growth retardation and CNS

sbnormalities. All publications

discussed the significant problems

associated with diagnosing the less

severe forms of FASD (i.e. children

who did not meet the definition of FAS

but had significant disahbilities as a

result of prenatal alcohol exposure).

The diagnostic criteria and guidelines

are widely used internationally,

however there is no consensus on

which criteria are most appropriate in

the clinical setting.

Literaturbelege

Canadian Guidelines
Chudley A et al. Fetal
slcohel spectrum
disorder: Canadian
guidelines for diagnosis.
Can Med Assoc J 2005;
172(Suppl):Mar05-821.

CDC - National Centre
on Birth Defects and
Developmental
Disabilities. Fetal Alcohol
Syndrome: Guidelines
for Referral and
Diagnosis. 2004. Cenfre
for Disease Contral.

Institute of Medicine -
Stratton K et al., 1996.
Fetal alcohol syndrome:
diagnosis, epidemiology,
prevention, and
treatment. Washington:
Institute of Medicine and
MNational Academy
Press.

Hoyme Updated Institute
of Medicine - Hoyme HE
et al. A practical clinical
approach to diagnosis of
fetal alcohol spectrum
disorders: Clarification of
the 1996 Institute of
Medicine Criteria.
Paediatrics 2005;
115(39):47.

Suchstrategie

Ein- und
Ausschlusskriterien,

© 2012 AZQ | Evidenzbaricht FAS Diagnostik

Charakteristik singeschlossener Methodische
Studien/ Besonderheiten/

Befunde in Bezug auf Diagnostik Bemerkungen

Welche Behandlungen
wurden gepriift

Anmerkung: Goh et al. 2008 wird unter den jeweiligen Themen extrahiert, da sehr ausfihrlich.

Literaturbelege

BMA Board of Science.
Fetal alcohel spectrum
disorders: A guide for
healthcare professionals.
2007.

Peadon E et al., (2008).
BMC Paed; 8:12-20.
FASD referral guidelines
(Public Health Agency of
Canada, 2005).
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Mukherjee
RAetal,
2008
review with
systematic
search [10]

Suchstrategie
Ein- und
Ausschlusskriterien,

Search in all major
electronic databases
incl. Medline, Embase,
Psychlit, Ovid from
1866-2008.

Using mesh headings:
Fetal alcohol
syndrome, Fetal
slcohol effects, Fetal
alcohol spectrum
disorder and

Prenatal alcohol
Databases were
combined to give an
overall single category
with no exclusions
fram which further
searches were
combined. These
included knowledge of
fetal alcohol
syndrome, pathology,
psychology and
management.
References cited in
published articles were
also reviewed.

Inclusion/ Exclusion:
Detsiled criteria are
not described

Patient population:
Not described

Suchstrategie
Ein- und
Ausschlusskriterien,

Welche Behandlungen
‘wurden gepriift

Overview of following
points:

1)Definition and clinical
criteria of FASD and its
subgroups

2) Knowledge levels of
fetal alcohol spectrum
disorders by the general
public and health
professionals

3) Pathology

4) Neurocognitive Deficits

and secondary dissbilities
5) Management

Welche Behandlungen
‘wurden gepriift

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

Only data with regard to disgnostics sre
referred, i.e. to point 1) and 4) and a
part of §):

1) Definition and clinical criteria

1. Fetal alcohol syndrome: confirmed
alcohol exposure

criteria

a aloohol exposure

b facial pattern of short palpebral
fissures <10 percentile, thin upper lip
vermillion, smaoath philtrum

¢ evidence of pre/postnatal growth
retardation

d evidence of neurccognitive deficits
2 Fetal alcohol syndrome: no confirmed
alcohol exposure

& as above but no alcohol exposure

found

3 Partial fetal alcohol syndrome:
confirmed aleohol exposure

a not all of the above features are
present but neurocognitive and some
facial features needed

4 Alcohol related birth defect

a confirmed maternal alcohol
consumption as well as some but not
zll of the facial features are present,
however, the behavioural features or
structural abnormalities are more
pronounced

5 Alcohol related
neurodevelopmental disorder

a confirmed maternal alcohol
consumption with the absence of
growth retardation or facial features

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

Methodische
Besonderheiten/
Bemerkungen

Cited “systematic
reviews" such as
Rasmussen et al.
had not
systematically
searched literature
(in this review
methodology is not
described)

Quality/methodology
of single studies is
not described

There is no
description of efforts
to identify publication
bias.

How many reviewers
the studies assessed
is not mentioned.

Heterogenity is not
discussed.

P values, confidence
intervals or other
statistical measures
are not reported.

Methodische
Besonderheiten/
Bemerkungen

Evidenzgraduie-

rung nach CEBM
2009 (University

of Oxford)

Literaturbelege

2a-5 1)
- Chudley AE et al., Fetal

The review alcohol spectrum

comprises studies  disorder: Canadian

of different kinds ~ guidelines for diagnosis.

of quality Can Med

(guideline, Assoc J 2005;172:81-21

reviews, expert - Hoyme HE et al. A

opinions practical clinical

(4digitcode) and ~ approach to the

primary studies -  diagnosis of fetal alcchol

as faras spectrum disorder:

assessable clarification of the 1996

institute of medicine
criteria. Paediatrics
2005;115:39-47

4

- Jacobson JL et al.
Alcohol Res Health
2002:26:282-6

- Rasmussen C. Alcohal
Clin Expl Res 2005;29:
1358-67

- Streithguth AP et al..
Sem Clin
Neuropsychiatry
2000;5:177-90

5) - Russel M. Aleohol
Res Health 1894;18:55—
&1

- Chan D. | FAS
Int 2003;1:29

Evidenzgraduie-

rung nach CEEM
2009 (University

of Oxford)

Literaturbelege

and with the neurocognitive features
being prominent.
Methods of diagnosis of facial

abnormalities: note all of these require

careful history taking and evidence of
growth retardation to make the
diagnosis:

1 Gestalt: facial pattern recognition
requires experience and clear history.
Issues of accuracy and inconsistency
often found

2 D score method: computational
method for facial pattern based on
careful measurements of abnormalities:
requires a high degree of training and
skill restricting practice to a

few

3 4-digit scoring method and facial
photographi gnition sof

applies areas of history and facial
recoegnition to four 4-point Likert scales
to establish diagnosis. Requires
minimal training and can be used easily
by all in clinical settings

4) Neurocognitive Deficits
-.Core areas of psychological deficits
{Jacobson JL et al. 2002)
. Hyperactivity
Attention deficits
. Sustained attention
. Focused attention
. Cognitive flexibility
. Planning difficulties
. Learning/memory problems
. New memaories not consolidated
. Lower 1Q
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. Arithmetic difficulties

. Receptive language difficulties

. Verbal processing problems

. Social understanding difficulties

- Common secondary difficulties seen
(Streithguth AP et al.)

. Psychiatric problem (95% have some
form of diagnosable mental disorder:
ADHD (attention deficit hyperacitivity
disorder}), social and communicatory
impairments, personality disorder,
schizophrenia, addiction and
depression.

. Disrupted school experience

. Trouble with the law

. Confinement

. Inappropriate sexual behaviour (50%)
. Aleoholidrug problems

Much of this can be related to their
inability to control and maintain their
behaviour sftributable to damage
caused to their executive function
abilities combined with difficulties in
receptive language and inability to
consolidate memories because of
temporal/ hippocampal damage.

5)Methods of d " Lemhed
consumption of mothers:

Emerging methods such as the use of
routing screening tools such as
TWEAK, hair sampling, or meconium
testing have been suggested.
However, the ethical debate around
their use is in its infancy thus
clarification is required before they can

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Charakteristik eingeschlossener Methodische
Studien/ Besonderheiten/

Befunde in Bezug auf Diagnestik Bemerkungen

be recommended routinely.

Literaturbelege

Literaturbelege
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Systematic
review,
Burd L et
al., 2008

&

Ausschlusskriterien,

Literature search was
conducted in Pubmed
using the terms
meconium, fatty acid
ethyl esters,
bicmarkers and
prenatal alcohol
exposure. + hand
searching

Inclusion criteria:
only peer reviewed
studies utilizing
analysis of meconium
for the presence of
FAEE in humans up
through the year 2007
and all languages.
Exclusion:

not peer reviewed or
without data on
humans

Fopulation:

data on 2221 subjects;
455 (20.5%) met their
respective study’s
criteria for alcohol
EeXposure.

502 (22,6%) FAEE
levels above the
study’s cut-off.

wurden gepriift

Measurement of fatty acid
ethyl esters (FAEE) in
meconium as biomarkers
for prenatal alcohol
exposure (PAE).
1}laboratory technigues
2)individual FAEE or
combined FAEE

3} Cut-offs

4}8ensitivity and Specificity
5} exposure assessement
for prenatal alcohol use

Reported alcohol exposure
serves as reference (s.
remark in column of special
features).

Befunde in Bezug auf Diagnostik

10 article were found with 6 different
assessment strategies and 4 different
analytical technigues.

1)Multiple laboratory technigues for
detection of FAEE in meconium were
used (s. table 1)

- Gas chromatography/ Flame
lonization Detection (GC-FID)

- Gas chromatograph/ Mass
Spectroscopy (GC-MS)

- Selected ion menitoring (SIM with GC-
MS)

- GC-MS/MS (tandem MS)

According to the authors | tandem
mass Spectroscopy is one of the most
selective detection technigues.

2) A variable range of individual FAEE
(9 FAEEs) or combinations for PAE as
a positive marker were used (table 2}
Ethyl laureate, ethyl palmitate etc.

3) There was also variance in the
methods used to determing the cutoffs
(table 3)

4) Sensitivity and Specifity (table 4)
also vary.

Best values were found for ethyl oleate
with sensitivity of 84.2% and specifity of
83.3%, cut-off 0.032 ug/g (Bearer et al.
2003).

Thus, developing a summary estimate
of the accurancy of detection of PAE of
combined estimates of sensitivity or
specifity was not possible.

Besonderhafony | g nach CEBM

Bemerkungen (University
of Oxford)

Beginning of time 3b - (as without

period for literature reference

search is not standard and

indicated. troublesome

heterogeneity)
Quality and study
design {control
groups?) of single
studies are not
described.

Assessment of
history of alcohal
exposure is highly
variahle, most were
not assessing the
time period of alcohol
consumption in
pregnancy (most
relevant 3rd trimester
when meconium is
formed, only 4
studies). Thus,
consumption earlier
in pregnancy is not
detectable by
meconium assay.

Limitation of the
reviewis the
troublesome
heterogeneity of
measurements of the
single studies.

Thus, cutcome
measures are not
comparable.

Bearer CF et al,, 2003. J
Pediatr 143: 463-469.

Bearer CF et al., 1989,
Alcohol Clin Exp Res 23:
487-492.

Bearer CF et al., 2005. J
Pediatr 146: 824-830.

Chan D et al., 2003.
Ther Drug Monit 25: 271-
278.

Chan D et al., 2004
Ther Drug Monit 26: 474-
481,

Derauf C etal., 2003,
Am J of Epedimiol 158
T05-708.

Klgin J et al., 1999. Ther
Drug Maonit 21: 844-846.

Moore C et al., 2003.
Clin Cherm 4€:133-138

Moore C et al., 2001.
Clin Chem Acta 312:235-
238,

Ostrea EM et al., 2006
Alcohol Clin Exp Res 30:
1152-1159
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Goh LY. et
al. 2008
Systematic
Review
Here
extracted:
underlying
evidence
report of
the sited
publication
givenina
link

Biomarker

Ausschlusskriterien,

Search Methods:
Search in Medline and
Fubmed 1966 up to
1212007

Mo language
restriction

Search terms:
screening, fetal
alcohol spectrum
disorder, fetal alcohol
syndrome

Inclusion criteria:
methodologies of
screening for FASD in
children up to 18
years,

Studies of adults

Different Screening
methods for FAS
Evaluation of Test
accuracy:

Sensitivity

Specificity

Positive predictive Value
Megative predictive Value

Befunde in Bezug auf Diagnostik

5) Strategies for exposure assessment
for prenatal alcohol use were also
variable

(table 5]

Maternal self-reporting; medical record
review, clinician suspicion; screening
guestionnaire or interview, timeline
follow-back approach.

9 articles found a comrelation between
FAEE levels and maternal alcohol
consumption, one article found not
(Derauf et al. ),

Biomarker

1. Meconium

Fatty acid ethyl esters (FAEE) - true
correlate, only 2.+3. trimester
Quantified as linoleic, palmitic, oleic,
steric, palmitoleic esters.

1. Study in Hawaii prevalence 16,7%
positive

2. Study anonymous population study:
2.5% positive

3. Study in Montevideo 44% positive
4. Study anonymous population: 28%
positive

The disadvantage of meconium
screening is that there is 3 limited
window to collect meconium. Meconium
is only able to detect prenatal ethanol
exposure in the second and third

Bemerkungen of Oxford)

Due to
incompleteness of
data poaling of the
variables were not
possible.

Except for data to
sensitivity and
specifity other
statistical measures
were not reported.

There is no
description of efforts
to identify publication
bias.

Mo description of the  LOE not possible
underlying study
quality

Biomarker

1. Meconium

Koren G, et al.Ther Drug
Maonit 2002; 24(1):23-25.
Moore C, et al. Clin
Chem 2003; 49(1):133
138.

Gareri J et al. Ther Drug
Maonit 2008; 30(2):239-
245,

Hutsen J. R.etal. Can J
Clin Pharm 2007,
14(2):e169.

Goh, Y. Letal. Clin
Pharm Ther 2008;
83(81):875.

2. Hair

Caprara DL et al. Ther
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Abdelrah
man A et
al., 2009
191

Review
with
systematic
search

Suchstrategie
Ein- und
Ausschlusskriterien,

excluded

FAS -faziale Auffalligkeiten

Suchstrategie
Ein- und
Ausschlusskriterien,

Search was conducted
in Medline from its
inception

to March 2009 for
original research and
review articles

relating to prenatal
alcohol exposure,
using combinations

of the terms “fatal
alcohal’, ‘eye’,
‘ophthalmic” and
‘alcohol
teratogenesis'. No
language restrictions
were applied.
Reference lists of
identified articles were
also searched

Inclusion/ Exclusion:
detailed criteria not
described

Fatient population:
children
with FAS

Welche Behandlungen

wurden gepriift

Welche Behandlungen
wurden gepriift

Objective of the review was
to describe the effects of
prenatal alcohol exposure
on the eye, quantify their
incidence

and comment on their
importance in diagnosis of
children with FAS.

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

trimester of pregnancy. Moreover,
there has not yet been a correlation
of how much FAEE correspond to
the development of FASD.

2. Hair

FAEE have been demonstrated to
concentrate in the hair matrix in adults.
Studies in neonates have demonstrated
that babies exposed to alcohol have
been able to quantify FAEE in infants
exposed to excessive guantities of
alcohel

This test is in its developmental
stages and its clinical sensitivity and
specificity have not yet been
determined.

3. Cord blood

Gallot et al. measured AST, ALT, GGT,
CDT in fetal cord blood to exposed
neonates immediately after birth over a
1-year period.Of 870 samples, only 2
cases of FASD were identified and
there were no significant corelations
between maternal and cord blood
biomarkers.

Thus, using these parameters is not
an effective means of screening for
prenatal alcohol exposure.

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

1) Short palpebral fissures: A
shortened distance between the inner
and outer corners of each eye , defined
as a length two or more standard
deviations below the mean.

The presence of short palpebral
fissures is of particular discriminant
value in FAS.

2) Epicanthus: This is 5 lateral
extension of the skin of the bridge of
the nose over the endocanthion. A
study found 80% of children prenatally
exposed to ethanol had epicanthus;

3) Ocular hypertelorism: Defined as
an increased interorbital distance, and
may be measured as the distance from
right endocanthion to left endocanthion.
It is & commonly reported finding in
FAS, although not pathognomonic of
the condition

4) Coloboma: Mormally the choroid
fissure closes during the seventh week
of development - failure of closure
results in the formation of a distinctive
cleft in the iris known as coloboma
iridis. This is one of the key extensive
malformations that may be found in
children with FAS (no reference
indicated)

5) Strabismus: An abnormal slignment
of the two eyes. While it is 2 non-
specific finding, it is common in FAS
and may be diagnostically useful in
conjunction with other features;

Methodische
Besonderheiten/
Bemerkungen

Methodische
Besonderheiten/
Bemerkungen

References are
partially not
indicated.

Quality/methodology
of single studies is
not described

There is no
description of efforts
to identify publication
bias.

How many reviewers
the studies assessed
is not mentioned.

Heterogenity is not
discussed.

F values, confidence
intervals or other
statistical measures
are not reported.

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Evidenzgraduie-

rung nach CEBM
2009 (University

of Oxford)

As quality and
design of studies
are not indicated a
level of evidence
(LoE) cannot be
assigned or is
Expertopinion

Literaturbelege

Drug Monit 2005;
27(8):811-815.

Klein J et al. Ther Drug
Manit 1899; 21(6):644-

648,

3. Cord blood
Gallot D etal. Clin
Chem Lab Med 2007,
45(4):546-548.

Literaturbelege

1) Clarren SK, Smith
DW. New Engl J Med
1978;208(19):1083-7.

2) Manning MA, Hoyme
HH. Neurosci Biobehav
Rev 2007;31(2):

230-8.

3) Astley SJ, Clarren SK.
Alcohol Alcohol
2001;36(2):147-50.

5) +8) Stromland K. Surv
Ophthalmal
1987;31(4):277.

8) Ribeiro IM et al.. Eur J
Ophthalmol
2007;17(1):104-9.
Flanigan EY et al.. J
Pediatr 2008;153(3):391-
5

th TE et al..J Appos
2000:4(4):200-4.
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Search Methods: Different Screening

Search in Medline and methods for FAS
Pubmed 1866 up to Evaluation of Test
122007 accuracy:

No language Sensitivity
restriction Specificity

Search terms:
screening, fetal
slcohol spectrum
disorder, fetal alcohol
syndrome

Positive predictive Value
MNegative predictive Value

Inclusion criteria:
methodologies of
screening for FASD in
children up to 18
years,

Studies of adults
excluded

Charakteristik eingeschlossener
Studien/
Befunde in Bezug auf Diagnostik

Stromiland et al. found that of thirty
children with FAS, 13 had strabismus,
12 of which had a horizontal
convergent form (esotropia)

6) Blepharoptosis: (or ptosis), is
drooping of the upper eyelid. Although
it is a non-specific sign, Stromland
found that 20% of children with FAS
had blepharoptosis.

7) Microphthalmia: An abnormally
small eye — is a frequent finding in FAS
and was included in the Fetal Alcohol
Study Group diagnostic criteria.
However, the diagnostic usefulness
of this condition is limited by difficulty in
detection, particularly in the presence
of confounding factors such as
microcephaly and short palpebral
fissures (no reference indicated)

8) Abnormalities of the fundus: The
fundus may be affected by various
abnormalities - the most commaon
findings are hypoplasia of the optic
nerve and increased tortuosity of the
retinal vessels. In a cohort of Swedish
children with FAS, Strémland found
optic nerve hypoplasia in 48% and
increased tortuosity in 49%2. More
recently, Hug et al suggested that
prenatal alcohol exposure leads to
disturbed retinal function on the basis
of abnormal electroretinograms in ten
children with FAS.

On the whole, the authors recommend
full ophthalmic examination with
+ Inspection for periocular features,

Charakteristik eingeschlossener
Studien/
Befunde in Bezug auf Diagnostik

possibly supplemented by
maorphometric analysis

+ Measurement of visual acuity (using
visual evoked potentials), visual fields
and eye movements

+ 8lit lamp examination of anterior
segment and media

+ Ophthalmoscopic examination with
particular attention paid to the optic disc

1. Physical Screening Tools

1a. Facial Phenotype

Astley + Clarren 1995: quantitative
case definition of FAS facial
phenotype evaluating children 0-10y,
1893-95

Best discriminating between FAS and
No-Fas:

Hypoplastic midf .
philtrum, thin upper lip

D-scores :

100% sensitive,

87.2% specific (3-point Likert scale).
Astley+Clarren 1996

Development of a photographic
screening tool for the FAS facial
phenotype (4-digit diagnostic code:
growth deficiency, FAS face phenotype,
CN8& damage/dysfunction, and
gestational alcohol expesure and -
score to measure the magnitude of
expression of FAS facial phenotype.
Evaluation

1. 42 subjects with FAS /84 controls.
Photographs were obtained aligned to
the frontal plane and phenotypic
expressions were recorded on a S-point

Evidenzgraduie-
rung nach CEEM
2009 (University
of Oxford)

Methodische
Besonderheiten/
Bemerkungen

Evidenzgraduie-

rung nach CEBM
2009 (University

of Oxford)

Methodische
Besonderheiten/
Bemerkungen

Mo consistent
information about
underlying study
quality.

Keine Angabe der
Studiengualitat —
LOE nicht méglich

Case-Control-Studies
Cohortstudies

Mo information about
control groups

resp. how the
diagnosis was
validated

Literaturbelege

Literaturbelege

1. Physical Screening
tools

1a. Facial Phenotype
Astley SJ, Clarren SK.
Alcohol Clin Exp Res
1985; 19(6):1565-1571.
Astley SJ, Clarren SK. J
Pediatr 1996; 129(1):33-
41

Astley SJ, Clarren SK.
Alcohol Aleohal 2000;
35(4):400-410.

Astley SJetal. J
Pediatr 2002;
1414(5):712-717.

Avner M, et al. J FAS Int
2008; 4(e20):1-7.
Douglas T8, Viljoen DL
Ann Hum Biol 2008;
33(2):241-254.

Moore ES et al.

Alcohol Clin Exp Res
2007; 31{10:1707-1713.
Mutsvangwa T, Douglas
TS. J Anat 2007;
210(2):209-220.

1b. Screning Checklist
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Geuze E, Literature search data-driven papers on
2005;10(2): Medline Indexed with  hippocampal volumetry
160-84. keywords
71 Hippocampus. volume

and MRI

English-language,
human subject,

423 relevant hits 1988
up to 12/2003

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)
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Bemerkungen

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

Literaturbelege

Burd L et al. The FAS
Screen, Addict Bial
1899; 4:329-336.
Poitra BA et al.
MNeurotoxicol Teratol
2003; 25(8).725-729.

Likert scale .

99% sensitivity,

95% specificity, and

98% accuracy.

Sensitivity and specificity were not
sffected by race, gender, and age.

2. Astley et al. 2002

Screening of children in a Foster
program, age 0-12 years (1999-2001).
Facial features were ranked using the
Lip-Philtrum Guide in their Fetal
Alcohol Syndrome Facial
Photographic Analysis Software
(Version 1.0.0.).

Prevalence of FAS 10/1.000.
screening tool:
100% sensiti
99.8% specificity,

85.7% predictive value positive,

100% predictive value negative

3. Validation in 40 children resulted in 4
false positive and no false negative
100% Sensitivity

64% Specificity

Problem computer-assisted
measurement tended to underestimate
true length of palpebral fissure e. <dy
children.

4. Studies with different ethnies
revealed that ethnical differences exist
(f.e.eye distance measurement different
in southafrican children)

Reduces size of eye orbit consistent
discriminating feature

Checklist FAS-Screen (32.items)
1._Checklist focuses physical
parameters but addresses also

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)
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Bemerkungen
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Studien/

Befunde in Bezug auf Diagnostik

Literaturbelege

developmental changes

100% sensitivity, 94%specificity, PPV
2%, Accuracy 94%

2. Validation in kindergarden children
Staff received 4hours of training on the
screening tool, 10-minute screening by
the school after informed consent
“normal sample”, 1.384 children were
screened over 9 years, during which
69 (5%) were positive. After referral 7
(10%) were found to have FAS or
partial FAS.

Diagnose was given in a center,
interdisciplinary experts.

100% sensitivity

95,43% specific

95% accurate

1. Archibald 5L et
al. 2001

Disease related changes of
hippocampus volume

Only results for FAS,

Autism, Low birth

weight, ADHD stated
2. Castellanos FX

1. FAS : 1 study etal 1998

volume not changed

compared to controls

Archibald SL et al.

2001

14 FAS, 12 AE + 41

healthy controls

2. ADHD: 1 study
volume not changed
in comparison to
controls

Castellanos FX et al.
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Different Screening
methods for FAS
Evaluation of Test
accuracy:

Sensitivity

Specificity

Positive predictive Value
Megative predictive Value
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Char.aldsristik eingeschlossener Halhodiacha_ rung nach CEBM
Studien/ Besonderheiten/ 2009 (University
Befunde in Bezug auf Diagnostik EE RS e of Oxford)

1996

57 boys with ADHD

and 55 healthy
matched controls

1. Ultrasound

ultrasound screening for small for
gestational age has 80-90% sensitivity,
but low specificity = many causing
conditions

1 study with small number assessing
18 children 5-8weeks after birth: 50
freeze-frame midsaggital sections.
Midline corpus callosum in PAE
children with abnormal splenium.
Results limited by number

2.EEG

see Review D-Angiulli et al. 20086!
M ic R | i

a. MRI

MRI studies: persons with FASD:

. reducticn in size of the cranial vault,
- reduced brain size

- glteration in size and shape of corpus
callosum

- displacement of corpus callosum

- reduction of basal ganglia size -
reduction of cerebellum size

- reduction in white matter in cerebrum,
- gltered corpus callosum, frontal and
parietal lobe anomalies,

- reduced surface area and

volume of cerebellum,

- gltered frontal-striatal response,

- gbnormal cortical thickness

- reduced volume of basal ganglia.

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Methodische
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Bemerkungen

Charakteristik eingeschlossener
Studien/
Befunde in Bezug auf Diagnostik

- Greater inferior-middle frontal lobe
activity was observed in FASD in
children and adults.

b.Magnetic Resonance
Spectroskopy

- MRS studies demonstrated altered
N-acetylaspartate/choline metabolite
ratios in persons affected with FASD
compared to controls.

MRI has neither been validated as a
screening tool nor has specificity
and sensitivity been determined.
Perhaps MRI may be more effective
in the diagnostic process to confirm
neurological irregularities.
Diffusion tensor imaging (DTI,
Microstructural abnormalities have
been observed in patients with FAS.
1.5tudy: DTI to examine corpus
callosum in adults with FASD = lower
fractional anisotrophy, higher MD in
splenium and genu of corpus callosum
vs. controls.

No associations between DTl and
dysmorphia score, |Q or processing
speed.

2. Study: 14 children (10-13} trend
toward smaller total cerebral vomue
p=0,057 vs. controls. Greater mean
diffusivity in the isthmus of corpus
callosum (p=0,013).

The disadvantages are the same as
MRI

Literaturbelege
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Mattson SN et al.
Alcohol Clin Exp Res
1898; 20(5):810-816.
Mattson SN et al.
Alcohol Clin Exp Res
1992; 16(5):1001-1003.
Mattson SN, et al.
Neurotoxicol Teratol
1904; 16(3):283-289.
Archibald SL et al. ,
Dev Med Child Neurol
2001; 43(3):148-154.
Riikonen RS et al. Biol
Psychiatry 2005;
57(12):1565-1572.
Sowell ER et al. Cereb
Cortex 2002; 12(8):856-
865,

Riley EP et al. Alcohol
Clin Exp Res 1985;
16(5):1198-1202.

Hynd GW et al. J Learn
Disabil 1991; 24{3}:141-
148.

Bhatara VS, etal. SD J
Med 2002; 55(2):59-62.
Bookstein FL gt al.
Meuroimage 2002;
15{1):233-251.
Bookstein FL et al. .
Teratology 2001;
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Med Genet 2004;
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EEG or evoked

Suchstrategie

Ein- und
Ausschlusskriterien,

potential (EP) data,
English publications

Patient population
infants and children
with known prenatal
exposure to alcohol
(PEA), including Fetal
Alcohol Syndrome
(FAS) and more subtle
but adverse
neuroanatomical and
neurobehavioral
problems, described
as fetal aleohol effects
(FAE)

Welche Behandlungen

wurden gepriift

Reseach guestions:

1)

Is EEG a useful
neuroimaging technique for
investigating the brain
correlates of PEA (prental
alcohol exposure) in
infants and children?

2.
Are there indeed consistent

EEG correlates of PEA in
literature?

Welche Behandlungen
wurden gepriift

3)

On the basis of EEG
correlates, are there
emerging implications for
the study of PEA and its
effects in infants and
children.

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

17 publications (16 studies) were
included. Information on study designs
and methodological quality are not
given by the authors. The studies were
evaluated according to three types of
processes that were measured (Sleep
and wakefulness, sensory processes,
attention).

1. Sleep and wakefulness

7 Studies (n = 491), 8 analyzed infants,
in 1 study participants were 4-19 years
All children were classified as PEA
positive.

No study used a FAS diagnosis as

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik
inclusion criteria.

Summary of findings:

EEG studies on the effects of PEA in
infants and children specifically
focusing on sleep and wakefulness
show that different patterns and timing
of alcohol consumption by mothers
have a differential impact on infants’'
brain. Patterns of neonatal EEG
hypersynchrony and increased spectral
power during REM and quiet sleep are
consistent correlates of PEA, which are
not confounded by the use of other
substances. Some evidence also
suggests that abnormal EEG activity
during sleep in infants is associated
with Iater developmental outcomes.

2. Sensory processes

5 Studies (n = 127), in 3 studies infants
were analyzed, 1 study analyzed
participants from 0,2 to 17 years, in 1
study age was unknown. 3 studies
focused on auditory evoked potential
(EP) and 2 studies on visual and
somatosensory EF. 2 studies used a
FAS diagnosis as inclusion criteria.
Summary of findings:

all studies focusing on sensory
processes in infants and children with

Methodische . Ay
Besonderheiten/ g nach CESM ) teraturbelege
Bemerkungen 2009 (University
of Oxford)
144,
Malisza KL, et al
Pediatr Res 20085,

58(6):1150-1157.
MRS

Fagerlund A et al
Alcohel Clin Exp Res
2008; 30(12):20097-2104.
Cortese BM, et al
Meurotoxicol Teratal
2008;

28(5):597-606.

DTl

Wozniak JR, Lim KO.
Neurosci Biobehav Rev
2008; 30(B):762-774.
Ma X et al. Alcohal Clin
Exp Res 2005;
20(7)1214-1222

Review searched 4
only in Medline

Literatur accerding to
the types of processes

Methodological
quality of studies was
not systematically
assessed and
considered.

Sleep and wakefulness

Chernick, V.,
Childiaeva, R., & loffe, 8.
(1983). Am J Obstet
Gynecol 146, 41-47.
Havlicek et al. (1977).
Neuropadiatrie 8, 360-373.
loffe, 8., & Chernick, V.
(1988). Dev Med Child
Neurol 30, 797-807.

Publication bias not
considered.

There is no specific

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)
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Besonderheiten/
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Literaturbelege

question which
structured the review.
This is more an
overview of available
studies.

Most serious
limitations of the
evidence according
to the authors:

1.) Difficulty in
comparing studies
that used different
measures (such as
threshold for hearing
loss),

2.} insufficient details
of methodology (i.e.,
specific type of EEG
anomaly, detailed
description of
subjects),

3.) highly
questionable
reliability of
assessing alcohol
consumption solely
by self-reporting
methods, often long
after the actual

loffe, 8., & Chernick, V.
(1990). Neuropediatrics 21,
11-17.

Toffe et al. (1984).
Pediatrics 74, 330-333.
Scher et al. (1988). Pediatr
Res 24, 101-105.
O"Malley, K., & Barr, H.
(1998). Can J Psychol 43,
1051.

Sensory processes
Chureh, M., & Gerkin, K,
(1988). Pediatrics 82, 147—
154

Pettigrew, A., &
Hutchinson, [. (1984).
Ciba Found Symp 103, 26—
46.

Rossig etal. (1994).
Neuropediatrics 25, 245
249,

Scher et al. (1988}, Pediatr
Res 24, 101-105.

Olegard et al {1979). Acta
Paediatr Scand Suppl 275,
112-121.
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FAS - dysfunctional behaviour/mental health

Goh LY. et  Search Methods:

al. 2008 Search in Medline and
Systematic Pubmed 1966 up to
Review 122007

Mo language

Different Screening
methods for FAS
Evaluation of Test
accuracy:
Sensitivity

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

PEA have found evidence of sensary
impairment suggestive of atypical brain
maturation.

From these studies, it seems that the
cluster of conditions associated with
PEA may include impaired hearing,
vision, and somatosensory functions
that presumably persist through the
entire development and life span.

3. Attention and cognition

4 Studies (n = 75), participants age
ranged from 4 to 15 years, all studies
used FAS diagnosis as inclusion
criteria.

Summary of findings:

EEG and EP studies focusing on
attention and cognitive functions have
indicated that these technigues can be
valuable in providing functional
assessment of the brain of children with
PEA. Although there is no clear marker
of specific effects of PEA, the available
data suggest that older children may
suffer impairments in attention and/ or
related cognitive functions that are
associated.

Concrete Findings:

Kaneko (n = 18 FAS 4-15y)

1. Atypical EP (P300) - significant
longer wave latencies in FAS vs. Down
or Control Children

2. in 50% of FAS children borderline or

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

abnormal EEG: immature, low
amplitude, parietal lobe more affected
Buffington (n= 10FAS 6-14y,
controls)

Reduced or absent contingent negative
variation not statistically significant low
sample size)

Mattson (n=2 FAS 13+14y)
Moderately abnormal EEGs; theta
activity dominant

Spohr and Steinhausen (n=45 FSA,
4-8J, Follow up 3-4 JFewer abnormal
EEGs at follow up !

First EEG 51% normal acticity, Follow
up after 3 years 71% normal

Severe Sleep disturbances 229% follow
up 15%.

“Although these children also improved
with regard to neurologic performance,
psychiatric status, and cognitive
function, they continued to show
hyperactivity and distractibility at
scheol, and a persisting handicap,
particularly reflected in low levels of
educational achievement, was evident."

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Methodische
Besonderheiten/
Bemerkungen

event,

4.} lack of control for
several factors that
influence the
exposure of the fetus
to alcohol (e.g.,
critical
developmental
periods, patterns of
exposure, and
matemal
metabolism}).

Evidenzgraduie-

rung nach CEEM
2009 (University

of Oxford)
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Psychological/Neurobehavioural/Neu Case-control studies, LoE 3-4

rophysiological
There is limited literature regarding

using psychological evaluations to
screen for FASD. The majority of

Literaturbelege

Attention and cognition
Buffington et al. (1981},
Neurobehav Toxicol
Teratol 3, 183-185.

Kaneko et al. (1996a).
Aleohol Clin Exp Res 20,
3542,

Kanekoe et al. ([ 1996h).
Clin Neurophysiol 98, 20—
28,

Mattson et al. (1992).

Alcohol Clin Exp Res 16,
1001-1003.

Literaturbelege

1. Streissguth AP,
Bookstein FL, Barr HM,
Press 8, Sampson PD. A
fetal alcohol behavior
scale. Alcohol Clin Exp
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restriction

Search terms:
screening, fetal
alcochal spectrum
disorder, fetal alcohol
syndrome

Inclusion criteria
methodologies of
screening for FASD in
children up to 18
years,

Studies of adults
excluded

Suchstrategie
Ein- und
Ausschlusskriterien,

Welche Behandlungen
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Specificity

Positive predictive Value
Negative predictive Value

Welche Behandlungen
wurden gepriift

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)
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literature reports on psychological
testing as a process used in of FASD
diagnoses.

Testing methods include the use of
Bayley Scales, Weachsler Intelligence
Scale for Children (WISC-III), Griffiths
Mental Developmental Scales,
Wechsler Preschool and Primary Scale
of Intelligence (WPPSI-R),

Fagan Test of Infant Intelligence,
Children's Memory Scale (CMS),
Behavioral Rating Inventory of
Executive Function (BRIEF), Parent
and Teachers Conners’ Ratings
Scales-Revised (CRS-R), and Child
Behavioral Checklist (CBCL).

1.36-item scale : the Fetal Alcohol
Behavior Scale (FABS), Streissguth
etal.

Development and Evaluation

8 minute questionnaire.

186 caregivers completed for their
children.

Cronbach's coefficient: 0.89, indicating
high reliability.

FABS scores appear to be correlated
with maternal alcohol problems and
reflect the behavioral phenotype of fetal
alcohol fairly specifically rather than
being raised

in an alcehalic environment.

Further studies are needed to clarify its
utility in a diagnosis or screening
context. Instruments like the FABS
should not be used clinically for
diagnosis without

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Methodische
Besonderheiten/
Bemerkungen

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

additionzl evidence of prenatal alcohol
EXpOsure.

2.CBCL

The CBCL has open-ended guestions
and a rating scale of 113 behavioural
descriptors

Greenbaum et al: CBCL in & sample of
35 children affected with ARND.
Significant differences in 62 items when
compared to a control group of 35
matched for age. gender, and
socioeconomic status. Twelve items
were significantly different
p<0.00196.

These were ‘acts too young for age’,
‘argues’, ‘can't concentrate=poor
attention’, ‘can't sit
still=restless=hyperactive’, ‘cruelty,
bullying or meanness fo others',
‘disobedient at home', ‘no guilt after
misbehaving', ‘impulsive=acts without
thinking’, ‘lying or cheating', ‘showing
oft=clowning’, "steals from home', and
‘steals outside’

Nash et al. : Evaluation with a sample
of children diagnosed with FASD and
ADHD. Parents of 54 children (11 FAS,
43 ARND) completed the CBCL. In this
study the 12 items were scored. Seven
of the 12 items strongly
differentiated FASD children from
ADHD and normal controls
(p<0.001).

They were “no guilt”, “lying or
cheating”, “can’t

concentrate”, “restless”, “impulsive”,
“disobedient”, and “acts young”.

Literaturbelege

Res 1008; 22(2)-325-
333

2. Nash K, et al. Arch
‘Womens Ment Health
2008; 9(4):181-186.
Greenbaum R, et al.
Can J Clin Pharmacol
2002; 9(4): 215-225
3. Green CR, et al.
Alcahol Clin Exp Res
2007; 31(3):500-511.
4a. Green JH. J Sch
Health 2007, 77(3):103-
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4b. Kodituwakku PW et
al, Alcohol Clin Exp Res
1995; 19(6):1558-1564.
Mattson SN, Riley EP. J
Int Neuropsycho! Soc
1999; 5(5:462-471.
Schonfeld AM et al, J
Stud Alcohol 2001;
62(2):239-248.

4c. Olson HC, et al,
Semin Clin
Neuropsychiatry 1998;
3(4):282-284.
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Neurotoxicol

Teratol 2003; 25(6):697-
TO5.

Steinhausen HC, Spohr
HL.. Alechal Clin Exp
Res 1998; 22(2):334-
33g.s2

4d. Kodituwakku PW et
al, Alcohol Clin Exp Res
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1995; 19(6):1558-1564.
Mattson SN, Riley EF.
Alcohol Clin Exp Res
2000; 24({2):228-

231,

Coles CD, et al,
Alcohol Clin Exp Res
1997; 21(1):150-161.
4e. Streissguth AP, et
al, Psychol Sci 1889;
10(3):186-180.
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Alcohol Clin Exp Res
1998; 22(2):279-204.
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Six iterns differentiated the FAS/ ARND
from ADHD group (P<0.001). They
re “no guilt”, “cruelty”, “acts you
“steals from home", “steals outside”,
and “lying or cheating”.
86% sensitivity and 82% specificity
were observed with 6 of the 7 items
when comparing FASD, ADHD, and
controls.
£1% sensitivity and 72% specificity
were observed with 3 of 6 items
when comparing FASD vs. ADHD
group (“no guilt”, “cruelty”, “acts
young”).
From these observations Nash et al.
proposed that a FASD screening tool
should be considered involving a 2-step
approach: first identify behaviours
suggesting FASD and then discriminate
FASD from ADHD.
The limitation is that these are primary
results which have not been replicated
in a large sample size. In addition it has
not been validated in different
ethnicities or languages.
3. Ocular motor testing.
QOcular motor tasks are sensitive tools
for assessing executive function. Green
et al. measured saccadic reaction times
in FASD and confrol children 8-12
years 97.
Children with FASD were observed to
have elongated reaction times,
excessive direction error, and no
express saccades compared to
controls
This tool is very early in its

Meathodische
Besonderheiten/
Bemerkungen

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

development and further investigation
is warranted to establish its validity and
reproducibility.

4. Range of Studies on

a. Persons affected with FASD have
deficits in cognitive and academic
functioning, psychological disorders
behavioural problems, and
difficulties with independent living.

b. Neuropsyct

difficulties have been cbserved.

c¢. Social skills deficits including poor
social judgment, failure to learn from
experience, difficulty understanding
conseguences of actions, aggression,
inappropriate sexual behaviour,
delinguency. lack of understanding of
social cues, and communicating in
social contexts have also been
observed. Individusls with FASD also
often demonstrate impulsivity, poor
judgment, and great difficulty learning
from consequences.

d. Hyperactivity and attention
problems are some of the most
frequently reported symptoms
associated with prenatal alcohol
exposure and reported in the research
literature.

&. Exposure to alcohol in the first and
second trimesters has been associated
with lower overall academic
achievement. Lower reading scores,

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)

Literaturbelege
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Momino W. Literature search in
etal 2008 Pubmed between

Review 1968 and 2006 behaviour
with search terms

systematic  ethanol, pregnancy,

search behaviour

[13] limits: hurman

no information about
number of hits or
inclusion criteria
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Suchstrategie

Welche Behandlungen
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Autoren, Ausschlusskriterien,

Jahr

PeiJ. etal. Search in Medline,

2011 FsyclNFO, Google mental health issues

Systematic  Scholar, Academic 1. Mental health in

review [61] Search Complete and  childhood and adolescents
Education Resources 2. FASD and mood and

Prevalence and scope of

Infarmation Centre anxiety disorders

Search terms FASD, 3. FASD and Attention
ARND, FAS PAE deficit hyperactivity disorder
paired with mental (ADHD)

4. FASD and CD
(other outcomes not
reported in this table)

health, depression,
oppositional defiant
disorder (ODD),
conduct disorder (CD)
and anxiety disorder

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

spatial and verbal memory and learning
were associated with second timester
binge drinking as were problems in
processing and arithmetic. Mattson et
al.reviewed 1Q in many studies with
children diagnosed with FAS and
found a mean of 65.73 (20-120). The
mean IQ for FASD was 72.26 (47.4—
98.2) They concluded that high levels
of prenatal alcohol exposure are
related to increased eficits in
intellectual functioning.

Contents of included studies with
children/youth:

1. + 2. Streissguth et al. 1996 and
1997

415 patients with FAS or FASD

2. experience of

mental health problem >90%

b. disrupted schoaol 60%

c. trouble with law B0%,

32% incarcerated for a crime criminal
activity impulsive

d. confinement 50%,

€. inappropriate sexual behaviour 50%
f. alcohol/drug problem 30%
protective factors (only the first 4 )
a. longer period of living in a stable and
nuturant home

b. being diagnosed with FAS or FASD
before the age of 6 years

c. never experienced violence against
oneself

d. longer duration of resicende in each
living

3. Boland et al. 1998

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

developmental pathway similar to
similar to attention deficit disorder
(ADD) with or without hyperactivity
Predictors of conduct disorder similar:
Impulsivity, low intellgence, poor school
achigvement, antisocial behaviour
4.+5. FAST et al. 1999, Conry et al.
2000

Prevalence of FASD in youth in the
criminal systems 287 offenders

£3,3% 67 with alcohol related
diagnosis, 3 with FAS diagnosed before

1. Mental health in childhood and
adolescence

Cohort study: Steinhausen and Spohr
1988: 158 West German children
followed from preschoal til adolescence
19877-1981 — cognitive impairmants and
psychiatric symptoms are generally
persistent. 63% of sample with
diagnose of at least 1 psychiatric
disorder.

High rates of psychopathology
(hyperkinetic, emotional. conduct, sleep
disorders, sterotypies, abnormal
habilts)

Case-control Fryer 2007: 39
American children (12,1J) matched to
30 nonalcohol-exposed children (11,2J)
for age, gender, SES.

Stand. Diagn. And Statistical Manual of
Mental Disorders-IV with all caregivers
97,44% with at least one Axis | disorder
vs. 40% of nonalcohol-exposed
controls.

Sign. Diff. (p<0,05) in ADHD!,

Methodische
Besonderheiten/
Bemerkungen

no information about  4-5
numkber of hits or
inclusion criteria

Mo characteristic of
included studies, only
communication of
content.

Methodische
Besonderheiten/
Bemerkungen

Mo flow chart of
search given (hits,
numbers of excluded
studies)

Nao inclusion criteria
given

Evidenzgraduie-
rung nach CEEM
2009 (University
of Oxford)

Evidenzgraduie-
rung nach CEBM
2009 (University
of Oxford)
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depressive disorder, oppositional
defiant disorder, conduct disorder ,
anxiety disorder,

71,5% vs 50% disruptive disorders
Case series O'Connor et al. 2006 :
130 patients from an inpatient
psychiatric setting in the US, 30%
prenatal alcohol exposed (m. a. 8.64J,

Methodische
Besonderheiten/
Bemerkungen

Evidenzgraduie-
rung nach CEEM
2009 (University
of Oxford)
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Clark et al. 2004,
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Syndrom International.2,

1-12
Yates et al., 1998,

Alcoholism: Clinical and

Experimental

Research,22, 914-020

T.7% met criteris for FAS ©°Connor MJ et al.
2008, Mental Health

2. FAS and mood and anxiety Aspects of

disorders Developmental

Case-Control Fryer 2007: FAS-
Children with more internalizing
disorders then general population
Case series O'Connor et al. 2002: 23
american in- and outpatient children (5-
13J} 87% with psychiatric disorder,
61% of which were mood disorders

Disabilities, 9, 105-109.

O’Connor MJ et al.
2008, Journal of

Pediatric Psychology, 31

(1), 50-64.

Mattson SN et al., 2006,

Meuropsychology, 20,
361-369.

Coles CD et al., 1987,
Alcoholism: Clinical and
Experimental Research,
21, 150-161.

Burden MJ et al., 2005
Alcoholism: Clinical and
Experimental Research,

Walthall et al. 2008 link between
anxiety , mood disorders, and PAE

3. FAS and ADHD

Mattson et al , 2006: significant
attention problems among children and
adolescents with FAS.
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Cohortstudy Streissguth et al. 1996
n=415 6-51J, mean 14J

60% attention related problems
reported by caretakers

Case-Control Study Fryer 2007: FAS
with 95% ADHD, controls with 30%
p=<0,05

Case-Control Study Coles et al. 1997
n=149 low-income 7-8.5J African
American children (mean 7.63)

4 groups

Charakteristik eingeschlossener
Studien/

Befunde in Bezug auf Diagnostik

Only ADHD = greatest difficulty with
focused and sustained aftention

FAS = deficits in visual/spatial skills,
encoding of the information they
focused on, flexibility in problem
salving.

Case serie Burden et al. 2005:

337 African-American children 7,5J
prospectively recuited to overrepresent
PAE moderate to heavy level

no evidence of sustained attention
deficits

Mast affected: working memaory ability
to actively manipulate information in
memory-related task execution

Only ADHD specific problems in
response inhibition.

Review O'Malley and Nanson (2002):
children with FAS and ADHD
comorbidities unigue in the ADHD
presentation

Bhatara et al. 2006:

A review of 2231 charts of children with
PAE (mean age 8,7) found ADHD as
most prevalent disorder

4. FAS and Conduct Disorder

Two cohort studies (not matched for 1Q)
showed that PAE (FU at 17 years) was
significantly associated with CD
(Disney et al 2008, Schonefeld et al
2005). Only Schoenefeld et al included
children with FAS. The children with
FAS did'nt show cenduct disorder.

Methodische
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29 (3), 443-452.
O'Malley KD and
Nanson J., 2002.
Canadian Journal of

Psychiatry, 47, 349.354.

Disney et al. 2008
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FAS - Birth defects Liver, Kidney, Gl
Hofer R, Search in Pubmed Studies of No distinctive abnormality case reports, 1 1 Ce-opoursnce of iver bith
Burd L. Terms: fetal alcohol 1. liver associated with FASD for either of case serie eicly )
" ) unigan and Warlin 1981
Clin Mol syndrome and 2. kidney the three organ systems was found Habbick =t al. 197
Teratal gastrointestinal tract, 3. gastrointestinal birth Mogller et al. 1870
2009:85 liver, kidney, defects in fetal alcohol 1. n=12 publications of co-occurence of E:;"‘E"le: 51'-933?9
(3):179-83. congenital spectrum disorders birth defects of the llver and FASD Christoffel and alafsky, 1875
[11] abnormalities 19 case reports Jones and Smith 1973
Systematic  “all years" no end of 14 newboms up to 1 year, 5 1yupto & Khan et al. 1878
Review search stated, years e T s
only English citations n= 7 hyperbilirubinemia, raised Roseniicht st al, 1978
only studies with liverenzymes an Dyke et 2l 1282
evidence of n=3 hepatomegaly with fibrosis (Birth, 4 .
examination of Manth, 17 Month) e e
subjects for FASD single cases with vascuolar Tenbrinck et Buchin, 1875
(FAS, fetalalcohal degenerative changes (4y) , fatty Hanson et al. 1972
effect, alcohal degeneration (5y), Hepatoblastoma (27 B e 107
embryopathy, partial Manths) ete. Dunigan and Warlin 1081
FAS or FASD) and 2. n=12 publications of co-occurrence Cawemelsl 195
specifiying an of birth defects of the kidney and FASD Sokol &t =, 1980
association between 27 case report, 1 case serie (n=76) Smith ot al. 1981
FASD and n=4 Hydronephrosis. Mulviill et s1. 1976
abnormalities n= 9 renal hypoplas : Assad 1990
only humans + hand n=14 single )::Lher cayuses S inns rtananinam
sleart:hlng of reference Case serie: “minimal renal findings"
lists e 3 Co-occurencs of
3. n= 2 publications of co-occurrence of W
i i H C etal
?ac.::rsc:r:;ss::l birth defects and FASD SerdaP. Barm i, 1084
n=5 with chronic intestinal
pseudoobstruction in children aged 20
months to § years
n=2 (twins) with gastroschisis in both
twins
Tabelle 1: Evidenztabelle zu funktionellen ZNS-Auffilligkeiten

Publikation Anzahl der Patienten
Patienten-

merkmale

Diagnostische
Intervention/
Referenzstandard

Bemerkungen

(Autor, Jahr)
Studientyp

Neuropsychological Profile/ Diagnostic Tools in general

Astley 8.J. et al. 2006 | n= 952 with Evaluation for FAS, Comparison of the 4 Prevalence of 1. 3,7% FAS with 4 Diagnostic |Hoyme does not |4
[36] 16 with confirmed absence of diagnostic digit code and diagnosis FAS with Digit Code (n=35} seem to be
USA, Washington prenatal alcohel exposure the Hoyme fetal alcohol eather test 2.4,1% FAS with Hoyme adequate for

spectrum disorders
guidelines

percentile, 4DDC using 3
criteria, and <3th percentile
as cut-off for philtrum
microcephaly and growth
retardation measures

Guidelines (n=38)
QOnly 17 Patients similar!

Hoyme: only 2 from 3 facial 35% of patients with Hoyme 4D0DC —good
criteria in comparisen to facial criteria positive (n=330), | refererence
4DDC, using 10° low specificity! standard?

Only 39 met alle Hoyme FAS
criteria

4/16 children without alcohol
exposure were positive fo
Hoyme Facial criteria

Hoyme exclude functional and
neurologic measures of CNE,
only include structural.

morphologic measures
Conclusion of the author:

Without 2 specific facial
phenotype, a valid diagnosis of
fetal alcohol syndrome cannot
be rendered for patients with
prenatal alcohol exposure,
because a causal link between
their outcomes and exposure
cannot be established, and a
valid diagnosis of fetal alcohal
syndrome cannot be rendered

diagnosing FAS
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Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

for patients with unknown
slcohol exposure, because the
face cannot serve as a valid
proxy measure for alcohol
exposure. Diagnostic guidelines
must confirm the specificity of
their fetal alcohol syndrome
facial criteria to validate their
diagnostic criteria.

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Aragon AS et al.
Alcohol Clin Exp Res
2008;32(11):1909-18
[38]

Case- Control-Study
Italy

Publikation
(Autor, Jahr)

Studientyp

n= 80 children 6-T years

n= 23 with FAS

(19 partial FAS) according to
revised IOM criteria (Hoyme
2005)

n= 57 peer controls actively
randomly assigned from the same
1st grade cohort same classes
informed consent of the parents

all children of 25 schools
randomly selected out of 68
elementary schools close to
Rome, Laszio Region (spanning
&0 km)

Mothers did not differ significantly
in age, education, income

FAS-children age + gender well
matched to confrols
Significantly differences in:

Anzahl der Patienten
Patientan-
merkmale

Height, centile, weight, head
circumference, total
dysmorphology score

Tests done by ltalian
licensed psychologists
affiliated with the University
of Rome blinded to the
membership of children

3h test battery

Mothers+ Teachers:
Parent/Teacher
Disruptive Behaviour
Disorder Rating Scale
(Pelham 1992)

Only iterns for assessing
inattention and
hyperactivityimpulsivity
+ ltalian Questionaire to
identify difficulties in
Learning)

Test used:

Wechiser Intelligence
Scale for Children
Revised (WISC-
R:Rubini&Padovani 1986)
valided Italian Version

Diagnostische
Intervention/
Referenzstandard

Rustioni-Test (18984,
Italian specific normed
linguistic understanding,
modelled after Test for

Differences (SD)

In

1. Disruptive
behaviour focussing
on inattention and
hyperactivity/
impulsivity

2. Verbal. performance
and Fullscale 1Q
WISC-R profile
analysis on 12
subtests information,
similarities, arithmetic,
vocabulary,
comprehension,
memory, picture
completion, picture
arrangement. Block
design, object
assembly, coding and
mazes. (MANOVA)

3. Language
comprehension

4. Nonverbal
Intelligence

Reception of G
Bishop 1969
IPDA questionnaire
(Terrini 2002) to measure
academic achievement in
language and math Italian
normed

Raven Colored
Progressive Matrices
(CPM) to assess nonverbal
reasoning ability
Alderton&Larson 1980,
Mothers: collection of
epidemiological data
Demaographic variables,
drinking patterns.
Nutrition, fertility,
childbearing, behaviourial
health issues

Interview by employees of
the University of Rome

5. Discri
function of differences

6. Correlation with
FAS features

1. Teacher Disruptive
Behaviour rating of attention
sign. higher for FAS p=0,05.
Hyperactivity/Impulsivity similar.
Parent ratings not sign.

2. FAS with si lower

Main limitations:

1Q was not a
covariate, -
possible impact
on findings.
Limited

scores on Verbal |Q 0,015,
Performance |Q p<0.01, Full
Scale 1Q p=0,01
WISCR-profile analysis sign.
Deviated from parallelism for
FAS. FAS scored sign. lower
especially for Block design
(p=0,02, object assembly
p<0,01 and Mazes p=0,03.
Similarity and Vocabulary
similar.

1Q Scores FAS fell within the
average range

3+4.
Almost all
Raven CPM ( incl. percentile

Ergebnisse

score) p= 0,007 and 0,015
lower for FAS = nonverbal
abstract reasoning,

Rustioni (qualitative language
understanding)

p= 0,028 lower for FAS

only similar for errors made
IPDA p=0,05 lower for FAS =
academic achievement

5. Teacher rating of attention
and hyperactiviy = X2 12,18
p=0,002. accounted for 15% of
the between group variability
and maximally separated
FASD-Diagnosed children from
controls 75% correct classified.
Attentional problems 73,9% of
children correct classified -
Best discriminator according to
loading matrix

FAS more inattentivs symptoms
26% vs 5% controls

P=0,08

similar rate of hyperactivity

8. Pearson product correlation
coefficients between height,
weight and head circumference
centiles, Total Dysmorphology
Raw Score , FullScale, Verbal
and performance |10 Scores
and Raven CPM percentile
scores:

g Izability
due to small
sample size.

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

35



Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
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Ergebnisse

Head circumference high
correlated with WISC-R
summary score as was
dysmorphaology raw score.
Raven PM and Performance 1Q
also high corrslated.

Bemerkungen

Evidenz
klassifi
kation
ET
Oxford

Astley SJ et al. The
Can J Clin Pharmacol
2009;18:2178-2201.
[39]
Case-Control-Study

N=81 children,
Age 8-15,9y

4 groups (18-24 per group)

1. FAS, pFAS

2. Static encephalopathy, alcohol
exposed but no facial phenotype
of FAS (SAJAE)

1+2 with severe cognitive
dysfunction

3. Neuurobehavioural disorder,
alcohol exposed - mild to
moderate, no facial phenatype
(NDJ/AE)

4. healthy contrals, no alcohol
exposure

Identified according to the 4
diagnositc digit code

4 visits during 4-6 weeks
Visit 1+2:
neuropsychological and
sociodemographic data
collection

a Quick neurclogical
screening test ||

b. Wechsler Intelligence
test for children 111

c. Wechsler Individual
achievement test reading
subtest + Keymath revised
d. Beery Buktenica
Developmental Test of
Visual-Moter Integration
(VMI) + Rey Complex
Figure Test (RCFT}

e. Delis-Kaplan-Kaplan-
Executive Function System
(Trail making test, tower
test, color-word-
interference-test, verbal
fluency test) + Wisconsin
Card Sorting test 3.ed.

{. California Verbal
Learning Test-Children's
Version (CVLT-C)

g. Integrated Visual and
Auditory Continuous

a. Soft neurological
signs

b. General intellectual
function

¢. achademic
achievement (reading
and math)

d. Visuospatial skills,
visual memery and
organization

e. executive function
f. verbal memory
g.attention
h.receptive and
expressive language
i. adaptive behaviour
|- Behavior Problems
and Social
Competence

k. Caregiver Report of
Behaviors Related to
Executive Function

4DDC produced 3 clinically and
statistically groups

Alcohol anamnese (amount
Jwas not different!

The three subgroups (ND/AE,
SE/AE and FAS/PFAS)
reflected a linear continuum of
increasing neuropsychological
impairment and physical
abnormality, representing the
full eentinuum of FASD.
Behavioral and psychiatric
disorders were comparably
prevalent across the three
FASD groups, and significantly
maore prevalent than among the
contrals. All three FASD
subgroups had comparably
high levels of prenatal alcohol
EXposure.

Differences between FAS/PAS
and Controls

(% Scores < 2 5D below
population mean)

a.
FAS/PFAS: 20%
Controls:0%

Controls had
higher 1Q than
population mean

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Performance Test (IVA
CPT)

h. Test of Language
Development-Intermediate:
Third Edition {TOLD-1:3)
Sentence Combining
subtest (subjects aged 8 to
10 years). Test of
Language Competence-
Expanded Edition Level 1
.Oral Expression: R-
ecreating Speech Aris
subtest (subjects aged & to
9 years).Test of Language
Competence-Expanded
Edition Level 2.0ral
Expression: Recreating
Sentences subtest
(subjects aged 10 to 15.9
years.Test of Word
Knowledge (TOWK)
Conjunctions and Tran-
sition Words subtest
(subjects aged 11 to 15.9
years

i. Vineland Adaptive
Behavior Scales (VABS)

J- Child Behavior Checklist
for Ages 8-18 (

k. Behavior Rating
Inventory of Executive
Function (BRIEF), 3 criteria
|. Computerized Diagnostic
Interview Schedule for
Children: Parent Form (C-

Outcomes

Ergebnisse

b.
FAS/PFAS:15%-40%
Controls:0%

c.
FAS/PFAS: 5% , 20%
Controls:0%

d.

FAS/PFASVMI 33%, RCFT 50~
85%

Controls:VMI 0%, RCFT 12,5%

e

FAS/PFAS: D-KFS: 0-50%,
WCST: 20%

Controls: 0%

f:

FASPFAS: 25%-50%
Controls:0%

g. FAS/PFAS:T5%
Controls:12,5%

h. FAS/PFAS: TOWK 43%,
TLC-2 28%

Controls:0%

i. FAS/PFAS: 75%, 65%
Controls:6,3% , 6,3%

. FAS/PFAS:20%-65%
Controls:0%, §,3%

k. . FAS/PFAS:80%, 85%, 90%
Contrals:0%, 6,3%, 0%

MRT results not reported in that
publication

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford
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DisC
Visit 3+4: imaging
MR-imaging
Visit 5: results
communication with
caregiver
Burd L. et al. 2010 n= 385 Assigning an |OM Accuracy Groups 1. FAS =152 3b, 47
Cohortstudy [37] patients seen in a North Dakota Category out of chart according to IOM pFAS = 151
Dakota, USA Medical Genetics Clinic information Sensitivity, Specificity,. | no FAS =87
no sociodemographic data given | 1. FAS (False positives, False FASDC Total Score with best
f P chart star ized Evaluation with growth impairment gatives, accuracy 71%
review Fetal Alcohol Syndrome brain dysfunction Likelihodd-Ratios FASDC total
Diagnostic Checklist (FASDC) craniofacial features Kappa = Measures not FAS pFAS no
Diagnosed as FAS or pFAS/FAE | characteristic of FAS stated in this table) FAS
Sensitivity 84,9 54,3
2. Partial FAS Accuracy of diagnosis 77,0
IOM ARND or pFAS when | without exposure

patients did not meet IOM
FAS criteria

3. NO FAS

Reference Standard:
10M?!

{ Multivariate logistic
regression to estimate
best-fit cutoff points for
FASCD scales,
Correlation batween
Diagnostic Instrument
FASDC and IOM )

Specificity 824 833
0

1a. FASDC no alcohol criteria

FAS pFAS noFAS
Sensitivity 89,3 10,4 885
Specificity 717 0959 728

Classifiying subjects into FAS
or NO FAS rate of agreement
58-89%

pFAS only 10-54% agreement
lowest without exposure
information — data available not
sufficient to produce distinctive
profile

ambigious classification

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Outcomes

Ergebnisse

FAs vs pFAS = 15,6%
without alcohol 19,6%
pFAs vs not FAS 9.7%
without alcohal 45,9%
FAS not FAS 1%
Without alcohol 5,4%

Bemerkungen

Evidenz
klassifi
kation
EL
Oxford

Chasnoff U. et al.
2010 [40]
Case Control Study

78 foster or adopted children -3
groups with the 400C

Maternal alcohol use in gestation
confirmed, but not amount/dosage

a. n= 21 with FAS = 1. growth
retardation <3th percentile not
10™1), 2. facial dyspmorphology
(abnormal measurements of
upper lip and philtrum Rank 4-5,
and shortened palpabral fissures
»>25D below the mean

3. neurodevelopmental deficits
(microcephaly <3th percentile
and/or functional deficits <3th
percentile of a test or 225D below
the mean for more than 3
compenents of cognitive,
executive, memory, adaptive
behaviour, attentional. social skills
or sensory functions

b. n= 10 with partial FAS = only
243,

€. n= 47 with ARND = only 3.
FAS children with significant less
height, pFAs and ARND not

significantly different

General Intelligence

1. Wechsler Intelligence
Test for Children [l

12 subtests that combine
to form a Verbal |Q Score,
Performance |Q score, Ful
Scale 1Q Score, +4 other
indices Verbal
Comprehension,
Perceptual Organization,
Freedom fro Distractibility,
Processing Speed
Executive Function

2. Behaviour Rating
Inventory of Executive
Functicn (88 behaviours of
dailiy functioning that are
accessible to parents)

3. Childrens Colour Trails
Test

4. Wisconsin Card Sorting
Test

Achievement

5. Wide Range
Achievement Test 3
edition (word reading,
spelling, arithmetic)

Differences in
neuropsychological
profile

-intellectual.
-executive

- academic

-memory, adaptive,
behavioural

(with X"-Test, ANOVA
and MANGWVA)

1. General intelligence
Multivariate analysis for 4 index
socre for variance stat. sign. F=
3,63, p=0,01

Observed power of analysis
0,981

FAS group significant lower
than, pFAS (F=3,18 p=0,018
and ARND (F=8,8 p<0.01)
pFAS and ARMND not sign.
Different (F=1.16, p=0,34)

2. Memory

QOverall MANOWA stat. sign.
F=38, p=0,019

Observed power 0,880
language based memory lo
west in pFAS group statistically
differente only FAS vs ARND:
p=0,042

3. executive functioning
sequencing and shiftign
significant longer in the FAS
grup than in pFAs and ARND
Behaviour Rating without sign,
diff. Power ok,

Wisconsin Card Sortine without
difference, power low.

Gruppengdlie
sehr stark
unterschiedlich
Auswirkungen
auf Effekts?!

Limiation: small
sample size,
special group of
children!

Further studies
with lager sample
size needed
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(Autor, Jahr)
Studientyp

Mattson SN et al. 2010
[41]
Case-Control-Study
USA /Finland

(2 centers of the
“Collaborative Initiative

Anzahl der Patienten
Patienten-
merkmale

Groups similar for age, gender,
racial/ethnic distribution, country
of birth, adoption status, age of
caregiver, rates of polydrug
misuse, children welfare history

Patients from the Center for
Behavioural Teratology (San
Diego USA) and Patients from a
Research Center in Helsinki,
Finland age 7-21 years (Mean
age 13.0-13.7 per group n.s.)

Diagnostische
Intervention/
Referenzstandard

Memory

Wide Range assessment
of memory and learning
screening (verbal. story,
picture and design
memory}

Adaptive Living Skills
‘ineland adaptive
behaviour scales, Interview
with parents on
communication, daily living
and socialization
Behaviour

Child Behavicur Checklist

Standardized
neuropsychological test
battery, age appropriate
tests in the childrens native
language, limiting
emphasis on verbal

Qutcomes

1. Profile Group 1 vs
Group2: Overall
sccuracy of correct
classification, Exposed
FAS and Controls

2. Profile Group 3 vs

Ergebnisse

4. academic function

Mo statistic difference, power
0,69

5. adaptive functioning
differences in MANOWVA
p=0,012, power of analysis
0,876

“functicnal communication”™
FAS group sign. lower than
pFAS, F=4,48p= 0,06 ARND in
between, no stat. diff.

6. Behaviour

Mo statistical sign. Diff., power
0,83.

Authors conclude that FAS
children are sign. Different,

1Q has an impact on other tests,
but can be misleading using as
a covariate.

High rate of attention deficit
disorders in all groups

In Discussion;

Time of alcchol exposure and
mean volume of the frontal
Iobes? (FAS throughput the
pregnancy, pFAS only first
trimester?)

1. Test accuracy
Group 1 vs Group 2:

Overall accu for
Exposed/FAS and Controls/Not
Fas: 92%

Accuracy Exposed/FAS: 78,8%

Bemerkungen

No

calculation!
Limitation Sample
size,

Measures chosen,
no validation of

Evidenz
klassifi
kation

nach

Oxford

3b-4

Publikation
{Autor, Jahr)
Studientyp

on  Fetal  Alcohol
Spectrum Disorders =
CIFASD

USA, San Diego and
Helsinki, Finland)

Anzahl der Patienten
Patienten-
merkmale

both with middle socioeconomic
status levels and generally similar
postnatal environments

1. Group of exposed children
(=4drinks at least once a week or
>13 drinks/week)

Exposure history was confirmed
via review of records or maternal
report.

2. Group of nonexposed children
recruited from same sites with no
evidence of more than one drink
per week and never more than 2
drinks on any occasion during

pregnancy

Diagnosis of FAS only by 2 of 3
dysmorphologic criteria (short
palpebral fissures, smooth
philtrurn, thin vermillion) and
microcephaly {<10™ percentile) ar
growth deficiency (weight and/or
height </= 10" percentile)

Categorization in 4 groups
1. Exposed/FAS (n=41)
2. Exposed/Non-FAS or
Deferred (n=38)
3. Control/Non-FAS (n=48)
4. Control/Deferred or Not
FAS (n=60)
Characteristics similar despite:
1.1Q Group 1 statistically lower
than group 2

Diagnostische
Intervention/
Referenzstandard

instructions/responses due
to internationality.

547 variables from the
following tests:

- Edinburgh Handedness
- Leiter-R

- Cambridge
Neuropsychological Test
Automated Battery
(CANTAB)

- Grooved Pegboard

- Virtual Water Maze,

- Neurobehavioural
Evaluation System 3
NES3- Continous
Performance Test
(Animals)

- Visual Discrimination

- Reversal Learning,

- Progressive Planning
Test,

- Finger Localization,

- Delis Kaplan Executive
Function System (D-KEFS)

Scored According to
published test manuals,
Data entered in cantralized
database

Converted to Standard
Scores according to age
norms

QOutcomes

Group 4
Overall Accuracy and
SCCuracy per group

3. Comparison with
a

4. Misclassified
Subjects

0. First step:
Identification of the
most discriminationg
varigbles,

Than person-centered
statistical approach by
Latent Profile Analysis
(LPA) = Model Based
Approach,

2 class solution for
profiles group1 vs
group 2 and 3 vs 4
using logistical
regression to evaluate
the association
between the groups.

Ergebnisse

Accuracy controls: 95,7%

2. Test accuracy Group 3 vs
Group 4:

Overall accuracy for Exposed
Not-FAS and similar Controls:
84,7%

Accuracy Exposed/Non-FAS:

68,4%

Accuracy Controls: 85%

3. Comparison with 1Q

FAS probands statistically sign.
lower than controls (91,8 vs.
110,0 p<0,01))

1Q was not included in the initial
analysis because of the goal to
define a neurcbehavioural
profile more specific than
decreased Q.

In both analyses profile
significantly better than 1Q
alone for distinguishing
Overall Accuracy 1Q 75,9%
75,6% in the exposed group,
76,1% in the control group.

4. Misclassified Subjects
Group 1vs 2 =T/ 2 controls
Group 3 vs 4 = 16 / 1 control

In misclassified controls any
alcohol consum was denied by
the parents

No statistical sign, diff. Between

Bemerkungen

findings in an
other group,
Controls recruited
retrospectively! -
recall about
alcohol exposure
impacted

In some cases
only report of the
mother

Evidenz
klassifi

kation

nach

Oxford
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i Group

0. LPA : 2 class-solution
fitted best.

22 most discriminating
variables identified covering
the following functions:

. Executive Functions (14/22)
. Cognitive Flexibility (4/22)

. Fine Motor (2/22)

. Fluency (3/22)

. Planning (1/22)

. Sequencing (1/22)

. Set Maintenance (1/22)

. Spatial Learning (1/22)

9. Spatial Reasoning (4/22)
10. Sustained Attention (3/22)
11. Visual Memory (3/22)

12. Visual Motor (1/22)

Co =4 O 0 ds Lo RO —

a. 4 x tests of CANTAB
(recognition memory, spatial
span length, spatial working
memory strategy, spatial
working memory total errors)

b. 9 x tests of D-KEFS

4 Trail Making (Combined
Number/Letter, Switch vs.
Mumber, Switch vs. Visual.
Switch Errors)

Evidenz
Publikation Anzahl der Patienten Diagnostische klassifi

(Autor, Jahr) Patienten- Intervention/ Qutcomes Ergebnisse Bemerkungen kation
Studientyp merkmale Referenzstandard nach
Oxford

5 Verbal Fluency (Total Correct
Letter, Total Correct Category,
Total Correct Switch, 2nd
Interval Correct, Set Loss
Errors)

c. 1 x Morris Virtual Water
Maze Test

Time in Target Qudrant on
Probe Trial (raw score)

d. 3x Neurobehavioural
Evaluation System 3

Animals Following Subtest,
Number Correct, Animals
Repeating Subtest, Number
Correct, Animals Single
Subtest, Number Correct

e. 2xGrooved Pegboard Test
Dominant hand Completion
Time. Non-Dominant Hand
Completion time

f. 1x progressive planning
test maximally constrained total
score

g. Visual Discrimination
Reversal Learning Test
(VDRL) Number of Reversals
(raw score)

h. Visual Motor Integration
Test (VMI)

isual Motor Integration Test
Total (standard score)
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Thome J.C. et n=32 school-aged children (& Tallying Nominal Diagnostic accuracy Intercoder Agreement (out of Exploratory, 3b
Coggins T, 2008 [85] | years;5-11,5) Reference Errors in oral for FASD/FAS 25% of the material): needs prospective
Retrospective Case- 16 with FASD, 5 with FAS or narratives (ca. 300 words) (second coder: 10h face to face |confirmation
Control-Study partial FAS, of the same wordless training and 40h coding 1Q could be a
16 Controls, typically developed picture book used as 2 practise): Kappa 0,90 [95%CI confounder
Age-mathced, 13 also gender- visual prompt 0,87-0,83]. Controls were not
matched, neropsychological
Mot matched for 1Q (f.e. introducing “the “frog 1. FASD vs Controls : 88% Iy tested
instead of “a * frog) overall accuracy’ Comparison with
a former
2. FAS vs all others: 97% reference error
overall accuracy test or other
cut-off 3,7% varigbles not
Sensitivity 100% stated
Specificity 82,6%
Vaurio L. etal. 2011 n= 110 children aged 6 to 16 Application of the following | Differences in 1. Analysis of broad Exminers blinded | 3b-47
[42] 1Q matched pairs within 5 points | tests : Neuropsychological psychological to group
Case-control-study of the Wechlser Inteligence Scale | 1.Receptive Language profile measures — membership
USA, San Diego for children 1l - Peabody Picture 1. broad a.all matched pairs
as well as matched for age and ‘ocabulary Test-(PPVT-IIl} | neuropsychological 1.-7. : marginally significant Limitations:
SES as measured by 2.Expressive Language |measures effect of group F(10,43)=2.02, | Sample size
Hollingshead - Boston Naming Test 2. p=0,05. Group selection
3. Verbal Fluency (items see tests) in univariate Follow-up Analysis | Test selection
a. Group 1 (n=55) Alcohol - Controlled oral word adjusted for |Q using & | sign. diff. in Mo screening for
Exposed (with FAS full or partial | association test doubly multivariate 4. Wisconsin Card Sorting psychopathology

dysmorphological criteria)

4. Nonverbal Problem

1 by profs 1al and self
referral
at least 4 drinks per occasion at
least once a week or 14 drinks a
week throughout pregnancy,
seldom reports of the mother,
records, adoption papers etc.

b= Group 2 (n=55) controls via

- Wisonsin Card Sorting
Test

5. Visual Motor Ability
- Beery Visual Motor
Integration

6. Fine Motor Ability

- Grooved Pegboard

7. Academic

design (multivariate
analog of a matched
paired t-test — the
matched pair as within
subject variable to
maximize power, the

p=0,03)
5. Visual Motor Ability, p=0,02
T.VRAT arithmetic p=0,009
Alc. Exposed with poorer
performance

neuropsychological b. because of wide |Q range -
outcome as d | rep d lysis with 38
variable ). Holm- matched pairs

Bonferroni for multiple | significant effect of group

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

advertising and child-related
venues, mostly reports of mothers
concerning alcehal, inclusion of y
2 drinks on any occasion and up
to 1 oz AAlday cave 11% with
smoking of cigarettes, 4%
Marihuana

13(23,6%) with 1Q below the
average range <85 with no
systernatic reason

Diagnostische
Intervention/
Referenzstandard

Achievement

- Wide Range Achisvement
Test (VRAT) n=3

8.Verbal Lerning Memory
- California Verbal Learning
Test- Childrens Version
9.Sustained visual
attention

- Test of Variables of
Attention,Visual Subtest,
10.Child Beaviour
Checklist

(parent guardian reported)

All Tests applied within 2-3
days in same order

Outcomes

comparisons was
used..

Ergebnisse

p=0,029

2. Verbal Learning and Recall
8. CVLT overall effect of group,
alcohol exposed with poorer
performance, but retention of
verbal material no significant
difference

3. Visual Sustained Attention
(9.) no group differences

4. Behaviour Problems
(CBCL)

(10.) Overall effect of group
Fi8,47)= 10,24 p<0,01

Alcohol exposed group had
more behaviour problems than
the controls on all CBCL scales
Except for somatic complaint .

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

40



Publikation
{Autor, Jahr)
Studientyp

Epilepsy

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

Evidenz
klassifi
kation
nach
Oxford

Bemerkungen

Bell SH et al., 2010,
ecological study [43]

Publikation
(Autor, Jahr)
Studientyp

N= 425 subjects st two FASD
clinics with confirmed diagnosis of
FASD following the Canadian
Guidelines for diagnosis

No control group.

Ages of 2-49 (mean age 15.2).
Age group 2-14: 51%

Age group 15+: 48.5%

20% FAS or partial FAS (pFAS),
80% Alcohol related
Meurodevelopmental disorder
(ARND)

Anzahl der Patienten
Patienten-
merkmale

Learning, Cognition different aspects

Evaluation of prevalence of
epilepsy or history of
seizures in subjects with
FASD and contribution of
risk factors (as prenatal
alcohol exposure)

Diagnostische
Intervention/
Referenzstandard

1) Prevalence of
epilepsy or /and
seizures among
individuals with FASD
2)a) Association of
specific types of
seizure disorders with
FASD

b) Association of
epilepsy and for
seizures with specific
subgroup of FASD
(FAS , pFAS, ARND)

3) Association of
history of prenatal
alcohol exposure with
epilepsy as an

independent risk factor

Qutcomes

1) 25 (5.9%) with FASD had a
diagnosis of epilepsy,

50 {11.8%) had one or more
seizure episodes

2) a)Mo difference between
FASD diagnosis and risk of
epilepsy or one or more
seizures (p=0.73)

b) FAS group: 3 (20%9)
pFAS: 10 (14.1%)

ARND: 82 (18.23%)

The authors describe these
results as “no difference of
prevalence between the
groups”, no p-values or Cl are
shown

3) History of prenatal drug
exposure

showed no significant results
(p=0.054) for epilepsy or
seizures

Ergebnisse

Chi-square and
multivariate
rmultinominal
logistic regression
were used.

No control group
For the results of
testing the
association of
epilepsy and/or
seizures with
specific subgroup
of FASD (FAS ,
pFAS, ARND no
p-values or KI
were shown.
The authors
describe these
results as “no
difference of
prevalence”.

No separated
analysis for the
different age
groups.

There is no
description about
getting infor-
mation with con-
cerning maternal
drinking history
(self-reporting?)

Evidenz
klassifi
kation
nach
Oxford

Bemerkungen

Simmons et al. 2010 | Children aged 7 -17 years 1. 24 trials -reaction time 1. Reaction time 4
Reaction Time: -reaction time and Mo significant differences
[44] Group1: lifting forarm and Hand movement task
n=28 when stimulus light was (complexe movement) | 2. Reaction time + movement
children with alcohol exposition activated ANCOVA FSIQ and = response programming and
(PAE) 3 SES as vanables movement time
n=9 with FAS, n=19 without 48 Trials Bonferroni T-Test post | FAS significantly longer times
defined charactenstics of FAS, Reaction Time and hoc analyses and with more variables
Group 2: Movement Task: Alpha 0,05 PAE and Contrals comparable
n= 23 non-alcohol exposed Same as above +hitting the
contral children target keays ina
FSIQ and SES as variables designated sequence
Executive function /social and adaptive skills/behaviour
Carr Jetal., 2010 [45] | Data were extracted from Short sensory Profile Differences between 1) Children with ARND scored | The 3 groups 3b (very
Cohort study and participants” clinics file of Ontaric | (S88P) measured sensory | the groups of pFAS significantly lower than children | were compared limited
ecological study, Fetal Alcohol Disorder clinic. processing ability: 38-items | ARND, PEA in with PEA on the total score (p= | using a populatio
standardized and norm- 1)sensory processing | 0.010, taste/smell sensitivity multivariate nj
FASD assessment was done referenced questionnaire ability (measured by (p=0.031) and low energy/weak | analysis of
according to Canadian guidelines, | for children between 3-18 | SSP) (p=0.014) variance
including an assessment for ({lower scores show more 2) adaptive behaviour | 2) Children with ARND scored | (MANOVA).
ADHD. impaired sensory capability (measured | significantly lower than children | Power values of
processing). ‘Definite by ABAS 1) with PEA on GAC score 0.628, 0.584 and
Sample size n=46, age between | difference” indicates 3)neurccognitive (p=0.002). Children with pFAS |0.812 were found
3-14 (mean age 8): performance -2.0 standard | functioning (WPPSI-III | did not score significantly for SSP, ABAS-II
PEA group n= 15 deviations below the mean. | and WISC-IV) different from the ARND or PEA |and 1Q
ARND n=18 In addition to the total group on the ABAS-Il MANOVA's,
pFAS n=15 score, there are 7 4)Korrelation between | composites. respectively.
(no significant differences in age | subsections: tactile 1Q scores and 3) Children with pFAS scored Thus, implications
and guardianship) sensitivity, taste/smell adaptive behaviour significantly lower than the of the the results
sensitivity, movement 5) Korrelation between | ARND or PEA group on of 88P and
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Evidenz
klassifi
kation
nach

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Ergebnisse

Bemerkungen

Oxford

sensitivity, sensory processing Perceptusl/Perfomance 1Q (p= | ABAS-Il are very
underresponsive/ seeks aeficits and adaptive 0.034). limited.
sensation, auditory filtering, | behaviour difficulties There was no significant main
low energy/weak, effect of group on Full Scale
visual/auditory sensitivity. and Verbal 1Q.
4) No significant correlations
Adaptive Behaviour between any index or full scale
System Second edition score on |Q and any ABAS-II
(ABAS Il) measured domains across all the
adaptive behaviour diagnostic categories.
capability: 5) There was a significant
10 skill areas grouped into positive relationship between
3 broad domains: S8P Low energy subscale with
conceptional. social. the ABAS-Il GAC score
practical. (p=0.014).
Additional there is General
Adaptive Composite (GAC)
that reflects overall
adaptive behaviour.
As a measure of
neurocognitive functioning
Wechsler Preschool and
Primary Scale of
Intelligence - 3" ed.
(WPPSI-III) with 3
subsections
(Perceptual/Perfomance
1Q. Full Scale and Verbal
1Q) and Wechsler
Intelligence Scale for
Children — 4™ ed. (WISC-
IV) was used.
Fagerlund A et al, All children born between 1984 CBCL (Child Behavior 1)Comparison of scale | 1) NC group differed - NC was not 4
2011 [48] Case-control | and 1998 and diagnosed as Checklist) was used to scores on the CBCL significantly from FASD group | mafched on social

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Ergebnisse

Evidenz
klassifi
kation
nach
Oxford

Bemerkungen

study and ecological FASD in Helsinki were screened. | provide a syndrome profile | between FASD group | on all three dimensions of the and
study, with three broad and control group CBCL. environmental
The final group consisted of 73 dimensions: - total problems in clinical background
children, FAS n=41, PFAS=23, 1) internalizing problems 2) Association of range: - There was no
ARND n=8, 80% were girls, age | such as anxiety, diagnostic factors as 22,5 % FASD, 0 % NC (p< control group
range from 8-21, mean age 13 depressive symptoms, dysmorphology score | 0.0001) assessing
years. 44 (80.3%) was described | social withdrawl. with behaviour - internalizing problems in association of
with ADHD. 2) externalizing problems | (measured by CBCL) | clinical range: diagnostic factors
with inappropriate was explored by a 18,3 % FASD, 2,5 % NC (p< as dysmorphology
Normal control group (NC) with behaviour such as rule regression analyses 0.0001) score with
N=40, recruited through random | breaking and aggressive (no control group) - externalizing problems in behaviour.
sampling from the Finnish behaviour. clinical range:
national population registry and 3) total behaviour 14,1 % FASD, 0 % NC (p< Majority of FASD
were matched on age, sex, and problems, i.e. problems 0.0001) group was
geographical region. with thought and attention. described with
2) dysmorphology score after ADHD.
Maternal alcohol consumption controlling for 1Q, sex and age
was confirmed by review of was negatively associated with | Assessment of
patient records. internalizing problems (. - dysmorphology
0.357, score is not
Diagnosis of FASD was according B -0.289, p<0.05) and total described in more
to the revised I0OM diagnostic problems (r. -0.229, B -0.267, | detail
criteria. p=0.05).
Children were assigned a
dysmorphology score (not
described in more detail)
Nash K et al., 2011, Participants: 10-item screening tool Difference of items 1) Significant higher values in Since data were  3b
retrospective cohort | The sample included 220 children | based on between all iterns used collected
study [47] aged 6 to 18 years, 58 with an itemns from a standardized | 3 groups Acts too young, argues a lot, retrospectively,
FASD (Fetal Alcohol Spectrum behavior problems using the chi-square | can't concentrate/pay attention | certain
Disorder, 4 with FAS), 50 with guestionnzaire known as the | test. for long, can't sit stiliresteless | background
ADHD (Attention Deficit Child Behavior 1)FASD vs. NC, hyperactive, information was
Hyperactivity Disorder), 60 with Checklist (CBCL). 2)FASD vs. ADHD, cruelty/bullying/meanness to not available,
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Publikation
(Autor, Jahr)

Studientyp

Anzahl der Patienten
Patienten-
merkmale

ODD/CD (Oppositionla Defiant/
Conduct Disorder) and 53
typically developing normal
control (NC) children. The FASD
group was recruited from the
Motherisk Follow-up Clinic, in
Toronto.

Inclusion:

To be included in the FASD
group, children had to have a
documented history of prenatal
exposure to alcohol and &
diagnosis of ARND.

Exclusion:

~Children were excluded if their
exposure history was
uncenfimed, their primary
exposure was to a substance
other than alcohol

(e.g. marijuana).

-Any child of the comparison
groups with a history of prenatal
drug or alcohol exposure, defined
as more than 2 drinks

during pregnancy, was excluded.

The NC group consisted of 53
previous control participants in
other studies in our laboratory.

The 4 groups were significant

different with regard to SES, age,

Diagnostische
Intervention/
Referenzstandard

Comparison of children
with FASD to children with
3 comparing groups:
1)FASD vs. NC,

2)FASD vs. ADHD,
3)FASD vs. ODD/CD

FAS or ARND diagnosis is
based on the Canadian
diagnostic guidelines.

ADHD and ODD/CD
diagnosis was based on
using DSM-IV-TR criteria.

3)FASD vs. ODDICD
4)Receiver

Operating
Characteristic (ROC})
curve analyses

were then performed
for different group
pairs

using the sum of iterms
most strongly
differentiating each
pair.
Area-under-the-curve
(AUC) values were
used to classify cases
as being

FASD or NC, FASD ar
ADHD, and FASD or
ODD/CD based on the
number of endorsed
items

and critical cutoff
values. ROC analyses
provide

‘sensitivity and
‘specificity’

Ergebnisse

others

disobedient at home

Doesn't seem to feel guilty after
misbehaviour

Impulsive acts without thinkung
Lying/cheating

Showing off clowning

Steals at home

Steals outside home

2) FASD also had significantly
higher endorsement rates than
ADHD for the following five
items:

- “acts young” [x2 (1) = 5.0, p <
03],

- “cruelty bullying, meanness to
others™ [x2 (1) = 8.7, p < .00],

- “doesn't seem to feel guilty
after misbehaving" [x2 (1) =
17.7, p< .00],

- “steals at home” [x2 (1) =
17.0, p < .00), and

- “steals outside the home"

[x2 (1) = 9.7, p < .00].

3) Children in the FASD group
received a higher score than
ODD/CD on only one item,
namely

“acts young" [¥2 (1)=7.2,p <
01].

However, children in the
0ODDICD group had higher
rates for being “disobedient at

Bemerkungen

particularly for the
ADHD group.
Finally, because
the proposed
screening tool is
intended to be
used as a
screening
instrument,
variables
important at the
stage of
diagnosis, such
as age, family
histories,

and SES were not
controlled for in
the analyses (see
demographic
differences
between groups).

Quality of CBCL
tool is not
described or
discussed.

1Q was nat
assessed. Control
groups were not
matched for 1Q

For all groups,
information was
obtained via

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

medication

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

home" [2 (1)= 4.1, p < .05].

4)

- Comparison of FASD and NC
groups indicating the largest
Area Under the Curve (AUC)
was achieved with 0.970 (p <
.001); using a cutoff of 3

of 10 items, achieving
sensitivity of 98% and
specificity of 42%.

- Compared with ADHD, the
largest AUC was achieved with
0.78 (p < .001); using a cutoff of
2 out of 5 items, attaining
sensitivity of 89% and
specificity of 54%.

- Comparable ROC analysis
could not be conducted
between FASD and ODDICD
groups because only one item
differentiated them;

Demographic Information:
There was a significant effect of
age, [F (3, 210) = 27.0, p <.01]
with children in the ODD/CD
being significantly older than
children in the FASD,

ADHD and NC groups. There
was also a significant effect of
SES, [F (3, 199) = 23.8, p <.00]

Bemerkungen

retrospective
chart review
(socioeconomic
status (SES)).
From each child's
chart,

relevant CBCL
data were
extracted for each
case using the
iterns from
previous
screener.
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Publikation
(Autor, Jahr)
Studientyp

Case-control study,
Pei J et al. 2011 (48]

Anzahl der Patienten
Patienten-
merkmale

N= 70 (35 FASD, 35 control),
aged 6-12 years, mean age 8.29
years (no significant difference
between groups).

Living situations were significant
different (foster care, adopted,
without birth parents etc. in the
FASD group)

FASD disgnosis was made
according to the Canadian
guidelines for FASD using the 4-
digit diagnostic code.

Control participants were

form a local ¥

school, matched concerning
gender and age

Diagnostische
Intervention/
Referenzstandard

Rey-Osterrieth Complex
Figure (ROCFY): a
neuropsychological
assessment tool that
requires 1) to copy a
complex geometric design
with multiple details 2) then
recreate the figure from
memory after 3 and after
30 minutes.

This test includes the Rey
Complex Figure Test
(RCFT) and the
Developmental Scoring
System for the ROCF
(D88-ROCF) as a scoring
system to provide
information about the
degree and type of
differences.

RCFT invalved reproducing
the figure three times:
Copy trial (at once), after a
3-minute Immediate Recall
(IR) trial. after a 30-minute
Delayed Recall (DR} trial.
D88-ROCF measures 4
parameters of
performance: organization,
style, accuracy, and error

Difference in:

1) “Organization”
score quantifies the
appreciation for the
organizational
goodness of complex,
visually represented
materials.

2) "Style" categorized
the approach to
information processing
3) "Accuracy” score
quantifies the
elements are
accurately reproduced.
4) “Error” score
quantifies the extent of
which elements are
distorted (i.e.
misplaced, conflated
stc.)

Ergebnisse

reflected in children in the NC
and ADHD having significantly
higher SES than children in the
FASD and ODD/CD groups.

1) Chi-square analyses:
significant differences for the
Copy trial (p< 0.001), but not for
IR or DR, with FASD group
showing less favourable results.
2) Chi-square analyses: no
significant differences for Copy
(p>0.128), IR (p>0.633) nor DR
(p>0.043), with FASD group
showing less favourable results.
3) Chi-sguare analyses:
significant differences on
structural an incidental
accuracy (p<0.001) for the
Copy trial. but not for IR or DR,
with FASD group showing less
favourable results.

4) Chi-square analyses:
significant differences for each
of the trials.

Copy trial (p< 0.001), IR (p<
0.05) or DR (p< 0.08), with
FASD group showing less
favourable results.

Bemerkungen

Groups were only
matched
concerning
gender and age,
not in relation to
1Q or family
variables.

Living situations
were significant
different (more
children in the
FASD group were
in foster care,
adopted, without
birth parents)

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

within a developmental
context of age
appropriatensss.
Evaluations of reliability
and validity for the RCFT
have proved excellent.

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Memory
Rasmussen et al. Group 1: 8 Subtests from the Statistical differences | Children with PAE in 4
2011 [49] 24 children with prenatal alcohol | CANTAB (Cambridge in Subtests from the comparison to controls
exposure (PAE, retrospective Neuropsychological Test CANTAB , Alpha set | stat. sign lower in RTI (reaction
data), 12with FASD (2pFAS, 7 Automated Battery) 0,01 because of time) and Spatial working
static encephalopathy, 3 1. Visual (Pattern numerous testing, memory and Rapid Visual
neurobehavioural disorder Recognition}and Spatial Ancova Information Frocessing
12 without diagnosis (deferred) Memery Tasks
Diagnostic with 4DDC (Astley) 2. Executive Function and Group differences approached
Group 2: Working memory significance in SPAN length
26 controls from a local school Spatial Span, Stockings of (executive function/working
Cambridge (planning and memory).
Children 6-17 years, no sign. motor skilss), Intra-Extra- Only the SPAN length
Difference between groups Dimensional Set Shift differentiated between FASD
(IED), Spatial Working and PAE only.
Memory
3. Attention
Reaction Time, Rapid
Visual Information
Processing
Attention
Coles CD, 2001, Study sample was recruited 1)Focus : Difference in 4 Children with ADHD -There is no 3b
prospective cohort Selective attention to attention factors: definition ar

from & longitudinal cohort of

performed
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Publikation
(Autor, Jahr)
Studientyp

study [28]

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

148 children { with an average
age of 7.63 years) - who were
of low socioeconomic status
(SES) and predominantly
African-American — as their
caregivers. Participants were
from a hospital clinic for
prenatal care.

4 groups:

1) 25 alcohol-exposed children
who were physically affected
(i. e., had either FAS or

fetal alcohol effects (FAE))

2) 62 alcohol-exposed children
who were not affected

3) control group, consisting of
35 children wheo had not been
exposed to alcohol during
pregnancy but who were
selected from the same low-
SES population.

4) 27 ADHD-diagnosed
children from the child
psychiatry clinic at the same
hospital where the other
children were born.

ADHD children were matched
to the children in the study
according to age, SES, and

ethnic identification.

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

appropriate stimuli.
WISC-R Coding:

The child must rapidly
identify and write in
symbols associated with
numbers

2) Shift:

Appropriate flexibility in
response to new
information; allocation of
attentional resources.
Wisceonsin Card Serting
Test (WCST):

The child must sort
cards based on one of
three underlying
principles: color, shape.
or number of items on
card. When the sorting
category is guessed, itis
changed. Few ategories
and perseverance on
the wrong indicate lack
of flexibility

3) Sustain:

Ability to maintain alert
state and attention to
task.

- Continuous
Performance

Test (CPT) (also called
Vigilance [VIG] Test):

Diagnostische
Intervention/
Referenzstandard

From letters rapidly
displayed on &
computer screen, the
child must identify a
predesignated signal
without missing

letters or responding
impulsively to wrong
letters (i. e. , false
alarms) . Reaction time
is also measured.

4) Encode:

Ability to learn new
material and manipulate
material in working
memary while
processing into long-
term memory.

- Paired Associate(PA)
Task (also called Zoo
Task):

Cards with animals are
repeatedly paired

with zoo homes of
different colors. The
child must recall the
correct zoo when
presented with the
animal card

- Number Recall subtest
from the Kaufman
Assessment Battery for

Qutcomes

1)Focus
2) Shift

3) Sustain
4) Encode

Qutcomes

Ergebnisse

less well on measures of
focused and sustained
attention. In contrast,
children in the FAS-FAE
group performed less
well on measures of
encoding and shifting
attention.

Ergebnisse

Bemerkungen

description
concerning
zlcohol history.

- Assessment of
dysmorphia is not
described more
detailed (a
checklist is
mentionend, but
no details are
given)

-No test statistics
are shown, only a
figure with z-
scores

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Evidenz
klassifi
kation
nach
Oxford
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Diagnostische
Intervention/
Referenzstandard

Children (K- ABC)

The child read a series

of numbers and
must repeat them
accurately.

- Arithmetic subtest from

the K-ABC:

The child must display

basic math skills

Ergebnisse

Evidenz
klassifi

Bemerkungen

kation
ET

Oxford

Coles CD, 2002,
prospective cohort
study, single blinded
150

N=285, range 13-17 years (mean
age15,1).

181 were recruited between 1980-
85 from a preclinic serving a
predominantly African-American,
low socioeconomic population
and were observed longitudinally,
when their mother reparted
drinking during pregnancy (at
least two drinks per week).
Children of nondrinkers with the
same SES were recruited as
control group.

84 were additional recruited as
control group with adolescents
from special education programm.

Diagnostic groups:
1)adolescents
exposed/dysmorphic
(DYSM){n=48)

2)alcohel- exposed, but not
dysmorphic (EtOH) (n=82)

Measures:

Visual and auditory
sustained attention

measured with “AK”
subtests from a

commerciably available
Continous Performance
Task program. This test
requires to identify a target
letter “K" (either seeing or

hearing)

Difference in total
responses (corrects
and incorrect), total
correct responses
(hits) and total errors
(omissions,
commissions
preseverations), false
zlarm rate, reaction
time, and response
sensitivity to signals

1wisual or
2) auditory
presentation of stimuli
between the 4 groups

Dysmarphic adol its had
significantly more responses
compared with the means for
the contrast and special
education group (DYSM mean
37, 8D 0.68; control mean
35.04, 8D 0.64; EtOH mean
35.37, SD 0.51; special
education mezn 34.38, SD0.51
- no p-values reported, results
not in tables).

With the exception of total
responses (Fig.1), performance
of DYSM group on the visual
task was significantly different
(p<0.05) from that of other
groups, whereas except of the
total responses performance on
the suditory task was not
different (p value n.s.)

\fisual performance:
Total correct responses:

Cognitive ability | 3b
evaluated with the
Wechsler
Intelligence test
for children
differed between
the dysmorphic
group and the
other groups.
Therefore, full-
scale |Q was used
as a covanate in
analysis of
aftention
Mmeasures.

No drop outs after
15 years?

alidity of the test
battery is not
described

Testers were

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

3) Control group: non-exposed
(n=53)

4) additional control group with
adolescents from special
education programm (n=84}

Cognitive ability was evaluated
with the Wechsler Intelligence test
far children, 3™ edition. 1Q scares
did not differ across the groups,
except those in the dysmorphic
aroup had significant lower
cognictive scores (no discrepancy
in verbal and performance 1Q
scores).

Dysmorphia was checked on the
basis of a physical examination
with a “dysmorphia checklist
(Coles et al., 1985)

Inelusi I ts exposed to
alcohol/dysmorphic or alcohal-
exposed, but not dysmorphic or
non-exposed or adolescents from
special education program.

Exclusion: individuals with
impaired physical mobility,
hearing or vision or 1Q <50.

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

p<0.003, F (3,257)=4.67
DEYM group: mean 28.96, 8D
5.78

Control: mean30.9, 8D 4.39
EtOH: mean 32.16, SD 4.11
Spec. education: mean 29.68,
SD6.54

Total errors:

p<0.007, F (3.257)=4.07
DSYM group: mean 15.21, SD
13.37

Control: mean 9.57, 8D 8.98
EtOH: mean 8.51 SD 9.33
Spec. education: mean 12.25,
SD12.39

Evidenz
klassifi

Bemerkungen

kation
nach

Oxford

blinded to
maternal drinking
history

Assessment of
dysmorphia is not
described more
detailed (a
checklist is
mentionend, but
no details are
given)

Differential diagnosis

Crocker et al. 2011[51] | n=86 children, 22 per group

California Verbal Leaming

1. First: matching

1. Demegraphic Information
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Case-Control-Study
San Diego

Anzahl der Patienten
Patienten-
merkmale

T-14y

1. children with heavy prenatal
alcohol exposure and ADHD =
ALC

(meeting DSMY-IV criteria),
IMothers with at least 4 drinks per
occasion/week, or 14 drinks per
week during pregnancy

36,4% with stimulant
medicaments

2. Children with ADHD but without
alcohol exposure

31.8% with stimulant
medicaments (ADHD)

3. control group without alcohol
exposure and ADHD

matched on age (within &
months), sex and race/ethnicity
All recruited as part of a longer
study, via several mechanisms
(CON)

Diagnostische
Intervention/
Referenzstandard

Test Childrens Version
(good content, criterion and
construct-related evidence
of validity

Results Controls as
Reference Standard,
Multivariate analysis

Qutcomes

demographic data
analyzed by Chi-
Sguare or Standard
Analysis of Variance
(ANOVA) age, FSIQ,
Freedom from
Distractibility index
Scores measured by
Wechsler |Il and SES

2. Statistical
Differences in Test
Criteria Alcohoal
exposed vs Controls
in Verbal Learning and
Memary

Raw Scores, Age
included as variable

5

Ergebnisse

matched pairs similar on sex,
handedness, race, ethnicity

Mo significant diff. n age p=0,09
and SES p=0,08

FSIQ was significantly higher in
the CON and ADHD group than
in the ALC group p<0,001.

2. Differences in test results
stat. sign:

Group interaction significant
(p=0,004) and also main effect
of group p<0.001.

Overall differences were
apparent on all trials, pairwise
companson indicated the
following diff. P<0,05:

CON in all trizls despite 1 better
as ALC

ADHD sign. worse than CON
on 2+3 and sign. better than
ALC on 4+5

Free Recall after 20 min delay-
CON sign better

Retention group differences
p=0,065

ADHD worse than CON
p=0,023

ALC no sign diff to the other
groups

Recognition

main effect of group significant
p=0,015

ALC more poorly than ADHD
and CON p<0,05

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Outcomes

Ergebnisse

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Kooistra L, et al. 2011 | Almost the same patients as in Continous performance Measures of attention | Response latency 4
[52] the following study tasks Response latency significant effect of group
47 ADHD, 30 ADHD-C, 18 ADHD- | button press responses to | errors F3,1=5,97 p=0,001
Pl, target stimuli (249 trials) Decline in ADHD-C and FASD slower and
30 FASD with 29 ADHD-C perfermance over time | with more variables than
39 Controls, Go/No-Go-task controls
bution press responses to Errors
frequent stimuli and not to significant effect of group
infrequent (210 trials) F3,105=6,14, p=0,001
ADHD-C and FAS sign. More
errors, but only ADHD-C
significant more errors of
commission
3. Performance of ADHD-C,
ADHD-PI and FAS declined
sign. More than that of controls
over time
(Go/No results not stated)
Kooistra et al. 2011 113 children aged 7-10 years Wechsler Intelligence 1.Demographical Assessors blinded to groups ADH-PI with 4
[53] Group 1 Scale Il for 1Q: differences 1. No difference for age and profile not
47 ADHD (31 -C =combined, 16 - |(15min) than (ANCOWVA) SEX, distinguishable
Pl primariliy inattentive) Attention Network Test: 2 Median reaction time | statistically significant from controls -
diagnosed between 5-7J (25 minutes) (RT) differences for FSIQ and SES | Number ?
91% on stimulants 14 practice +144 3.Response accuracy | FASD sign. lower Discriminative
51% confirmed learning disability | experimental trials (MANCOVA) power limited

(LD
ADIEID Confirmed with 3 Tests (all
had to be positive):

a. Summary ADHD Checklist
Kaplan et al. 1997, Score 2+3
b.Conners Parents Rating Scale
Revised (1997) cut-off Score »64

Computer based with
children making left and
right responses about
target stimuli with 2 fingers
, congruent and
incongruent flankers

4. alerting, orienting
and confiict effects

2.median RT

ADHD-C and FAS most
impaired by incongruent
flankers compared to controls
(F{1,55=7,39,p=0,02 and
F(1,5=14,55 p<0,01)

ADHD-C and FAS did not differ
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Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

on DSMV-IV Totale Scale

¢. Diagnostic interview for children
and adolescents Reich 1897/2000
also subtype assignment

1Q »/= 80

Group 2

From a FASD clinic

28 FASD

Diagnosed with Fetal Alcohol
Syndrome Diagnostic And
Prevention Network Diagnostic
Guide( DPN) 4 digit code
Astley+Clarren 1989

Category G+H (H= without facial
signs)

Alcohol exposure 3+4

27 met criteria for ADHD and hat
stimulants

13% confirmed LD

12 =/= 80

Group 3

38 controls

From 2 elementary school

All tests negative

No confirmed data for alcohol
consum for group 2+3

Diagnostische
Intervention/
Referenzstandard

Tests after 24h washout
period for ADHD stimulants

Ergebnisse

3. Response accuracy
Significant effect of group not
dependant from flanker type
(F3,7=516 p=0,02)

ADHD-C had significantly lower
accuracy compared to every of
the other groups

4. no significant correlation in
slerting, orienting or conflict
effects

Post hoo contrasts showed
ADHD-C and FASD with higher
conflicting scorse than controls

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Rasmussen et al.

Contral Study

N= 52, 4-17 Y, with FASD
(one child with FAS, & with partial
FAS, 13 with Neurobehavioral
Disorder, and 32 with Static
Encephalopathy according to the
4-Digit Diagnostic Code)

39 with comorbidity of ADHD

The Sensory Profile sensory/motar,
Adolescent/Adult Sensory | cognition,
Profile communication,
Short Sensory Profile academic
Bruininks-O ky Test | achi nt,
of Motor Proficiency — 2nd | memory,

edition
M

executive functioning,

Battery for Children ~

1
adaptive behavior

Children with FASD and ADHD
performed significantly worse
than those without ADHD on
attention but better on
ascademic achisvement.

No other group differences
were significant.

Retrospective,
MNumber of
patients very
limited

Publikation

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Second Edition (Movement
ABC-2)

Clinical Evaluation of
Language Fundamentals —
Fourth Edition (CELF-4)
Clinical Evaluation of
Language Fundamentals -
Preschool, Second Edition
(CELF-P:2)

Coggins Mental State
Reasoning Tasks
Comprehensive
Assessment of Spoken
Language (CASL)
Expressive Language Test
(ELT)

Expressive Vocabulary
Test - Second Edition
(EVT-2)

Mercer Mayer Wordless
Story Books (Retell,
Generate, Comprehension)
Oral and Written Language
Scales (OWLS)

Peabody Picture
“Vocabulary Test — Fourth
Edition (PPVT-4)
Preschool Language
Assessment Instrument —
Second Edition (FLAI-2)
Renfrew Bus Story -
American Edition

Test of Language
Competence — Expanded
Edition (TLC-E)

Outcomes

Ergebnisse

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford
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Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Test of Language
Development = Primary,
Third Edition (TOLD-P:3)
Test of Narrative Language
(TML)

Test of Problem Solving 2
- Adolescent (TOPS-2 A)
Test of Problem Solving -
Third Edition (TOPS-3)
Test of Word Knowledge
(TOWK)

Behavior Assessment
System for Children -
Second Edition (BASC-2)
Conners Rating Scales —
Revised (CRS-R)
Continuous Performance
Test (CPT)

Wechsler Intelligence
Scale for Children - Fourth
Edition (WISC-IV)

Test of Nonverbal
Intelligence - Third Edition
(TONI-3)

‘Wechsler Individual
Achievement Test —
Second Edition (WIAT-I1)
or Wide Range
Achievement Test — Fourth
Edition (WRAT-4)
Children's Auditory Verbal
Learning Test (CAVLT)
Rey Complex Figure Test
(also in EF}

Memory subtests from the

Outcomes

Ergebnisse

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

NEPSY-II

NEPSY - Second Edition
(NEPSY-11)

Behavior Rating Inventory
of Executive Function

Qutcomes

Ergebnisse

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Tabelle 2: Evidenztabelle zu strukturellen ZNS-Auffalligkeiten

Publikation

(Autor, Jahr)
Studientyp

Archibald S.L. et al.

2001 [56)
Case-control-study

Anzahl der Patienten
Patienten-
merkmale

n=14 patients with FAS {mean
age 11,4y)

n=12 p. with prenatal exposure of
aleohol (mean 14,8y.): only few
facial signs, no growth retardation
FAs and PEA |1Q similar

n=41 age-matched controls

Diagnostische
Intervention/
Referenzstandard

MRT whole brain image 3
series

1. gradient-echo weighted
T1 with cont. 1,2mm
section,

2. +3. fast spin-echos
acquisitions 4mm (2 diff.
image sets)

Outcomes

Neuroanatomical
region of interest
analysis

brain volume

white matter, gray
matter and
cerebrospinal fluid was
measured for each
cerebral lobe and the
cerebellum as well as
gray matter volume of
subcortical stuctures

Ergebnisse

1. Analysis done by 2
anatomists for each MRT.
Interoperator reliability of total
tissue volumes for independent
tissue classification by 2
anatomists (using 11 brain data
sets) were 0,92 for white
matter, 0,95 for gray matter,
0,88 for Cerebrospinal fluid

2. Significant group
differences

FAS versus Controls

Cerebral and Cerebellar cranial
vault, gray matter and white
matter. (p<0,05 each)

Mediated through significant
hypoplasia in the FAS group.

3. Detailed analysis:

Parietal lobe significant reduced
in FAS (p<0,05)

Proportional reduction of white
matter in the cerebrum p<0,05
Parietal lobe gray and white
matter reduced in FAS
(p<0,05), more than
Disproportionate reduction of
cadatur nucleus volume in FAS,

Bemerkungen

Analysis done by
trained
anatomists,
blinded to
participants data

Diff. between PEA
and Controls
almost all non
significant

Evidenz
klassifi
kation
nach
Oxford
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Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

disproportionalte sparing of
hippocampal volume (relatively
preserved)

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Astley et al. 2008 [57]

Group 1: N=20 with FAS/partial
FAS

Group 2: N= 24 with static
encephalopathy alcoholexposed
Groupd : N= 21 with
neurobehavioural disorders,
alechol exposed

Group 4: N=16 controls with
reported absence of prenatal
alcohol exposure

Diagnesed with 4-Digit Code
Matched for age, gender, race

MRl imaging 1,5 Tesla
(MR spectroscopy and
functional MRI (fMRI)}
and

psychological and
neuropsychological tests

1. size of brain/brain
regions

2.correlation of FAs
phenotype with brain
size

3. correlation to CNS
dysfunction

4. correlation with
prenatal alcohol abuse

1. size of brain/brain regions
(Only Results of FAS/partial
FAS vs controls reported)
Total brain volume and various
regions significantly smaller in
FAS/PFAS as in Controls

Not significantly different in
relative measures!

Mean Total brain volume
(em?® - all measures)
FAS/PFAS: 12178

Controls: 1370,5 p=0,03
Frontal lobe volume
FASIPFAS: 3461

Controls: 418,8 p=0,001

Total caudate volume
FASIPFAS: 74

Controls: 9.6

Total putamen volume
FAS/PFAS: 8,6

Controls: 7,6 p=0,04

Total hippocampus volume
FASIPFAS: 57

Controls: 6,8 p=0,003

2. correlation with facial
phenotype

Difference between group 1
and 2 : sign smaller frontal lobe
volume, mitsagitial area of

Controls with
higher I1Q than
mean population

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

cerebellar vermis, caudate
volume (p<0,05 each)

3. correlation to CNS
dysfunction

Significant increase of 1 or
more brain regions with 2 or
more 8D below the Mean of the
control group frem Group 3 to
Group 1

4. correlation with prenatal
alcohol abuse

size of various brain regions
decreased significantly and
incrementally among FASD
subjects with increasing
frequency, quantitiy and/or
duration of reported alcohol
exposure

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Bjorkqvist et al. 2010
(58]

Thirty-one youth (ages 8-16) with
histories of heavy prenatal alcohol
exposure (n = 21, 10 FAS)
evaluated by 1 dysmorphologist
(K.L:Jones, San Diego)

and demographically-matched
companson subjects (n = 10)

MRT; structural magnetic
resonance imaging, 1.5 T,
T-1 weighted

Wolume of gyrus
cinguli, correlation to
behaviour

1. Alcohol-exposed individuals
had significantly smaller raw
cingulate grey matter, white
matter and total tissue volumes
(grey and white matter
together), compared to controls.

2. After adjusting for respective
cranial tissue constituents, only
white matter valumes remained
significantly reduced, and this
held regardless of whether or
not the child qualified for a
diagnosis of FAS.

3. A correlation between
posterior cingulate grey matter
volume and the WISC-III

Interrater
correlation
0,90+0,92
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Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

Freedom from Distractibility
Index was also observed in
alcohol-exposed children.
These data suggest that
cingulate white matter is
compromised beyond global
white matter

hypoplasia in alcohol-exposed
individuals, regardless of FAS
diagnosis. The observed
volumetric

reductions in the cingulate
gyrus may contribute to the
disruptive and emotionally
dysregulated

behavioral profile commonly
observed in this population.

Evidenz
klassifi
kation
nach
Oxford

Bemerkungen

Sowell etal. 2001 +
2008 [59]

21 children, adolescents and
young adults with prenatal alcohol
exposure (8-22y, mean 13y}

All history of heavy alcohal
exposure

14/21 with FAS (mean 12 8y)

7 no facial criteria but prenatal
alcohol exposure

21 controls (8-23, mean 13.3y)

MRI1,5T, T1-weighted
series

1. Differerence in
volumes

(other results of
statistical parametic
maps not reported)

2. Difference in cortical
thickness

1. Significant group differences
were observed for:

Total intracranial volume
p<0,001

total gray matter volume p<0,01
Total white matter volume
p<0,001

Total CSF volume p<0,01
Children with prenatal alcohol
exposure had in all parameters
lower volumes than the controls

2. Significant group by test
score interactions were found in
right dorsal frontal regions for
the verbal recall measure and
in left occipital regions for the

2001 and 2008 = |4
same population

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale

Diagnostische
Intervention/
Referenzstandard

Outcomes

Ergebnisse

visuospatial measure.

These results are consistent
with earlier analyses from our
own and other research groups,
but for the first time, we show
that cortical thickness is also
increased in right Iateral
frontal regions in children with
prenatal alcohol exposure.
Further, the significant
interactions show

for the first time that brain-
behavior relationships are
altered as a function of heavy
prenatal alcohol

exposure.

Evidenz
klassifi
kation
nach
Oxford

Bemerkungen

Yang et al. 2011 [60]

N= 89 with FASD

(21 with FAS)

N=58 nonexposed controls

1Q in FAS sign lower

Matched fo Age (mean 13,2y)
Gender, ethnicity

Subjects coming from 3 sites
(Cape Town, Los Angeles, San
Diego)

MR, 15,T T1-weighted
series using ,FreeSurfer”

1. Brain volume

2. Cortical thickness in
differend brain regions
(controlied for brain
size)

1. Significantly smaller brain
volume in FASD p<(0,05

2. Across and within sites
FASD patients showed am
overall pattern of increased
cortical thickness compared
with nonexposed controls (left
hemisphere p=0,028, right
hemisphere p=0,018)

Cortical thickness increases
were observed in the left and
right inferior frontal. right middle
temporal. right superior
temporal in FASD (all p<0,005)

1Q as covariate 4
did not alter
results
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Tabelle 3: Evidenztabelle zu fazialen Auffalligkeiten

Publikation

(Autor, Jahr)
Studientyp

Faziale Auffalligkeiten

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Ergebnisse

Bemerkungen

Jones K.L ., Smith
D.W., Hanson J.W.
1976 [1]

N= 48 case reports of FAS up
to the date of the publication
whose mothers all satsfied
the criteria for alcoholism as
published 1972 by the Criteria
Committee, National Council
on Alcoholism

Description of principal
features shared by the
initial 11 children
ascertained

Characteristic
features of
FAS

1. prenatal and postnatal growth
deficiency

prenatal growth deficiency more
severe for birth length than for
birth weight

Postnatal Follow up up to 1 year:
Average linear growth rate 65% of
normal, avreage rate of weight
gain only 38%

Microcephaly: head circumference
below 3th percentile for gestational
age at birth in 10 of 11 children
and after 1 year.

2. Craniofacial Signs

11/11 Short palpebral fissures
initially thought to be secondary to
decreased growth of the eyes
Other features commenly seen:
4/11Epicanthal fold,

7/11 maxillary hypoplasia,
1/11cleft palate,

3/11 micrognathia.

3. Neuropsychological
Characteristics

1Q from 50-83, average 63
Developmental Delay or mental
deficiency 11111

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Outcomes

Ergebnisse

Fine motor dysfunction 9/11
Other:

a.0. Cardiac anomalies in 8/11
patients

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Clarren et al, 1987 | Group 1:N=21 Tyear old Full Face and Lateral 1.Percentage |1. 6 of 7 clinicians correctly 4
Case-control-Study | children with heavy prenatal Face Photographs given | of correct identified the highly exposed
[32] alcohol exposure vs to a panel of 7 expert Diagnosis by | children by photographs.
N= 21 Tyear old children with | clinicians to judge about | photos 2. Morphometric analysis
negligible gestational alcohol | FAS-related 2.|dentified confirmed special facial changes:
exposure (not more than 3 appearance. Differences short palpebral fissures
drinks per occasion) Morphometric analyses | between FAS | relatively long and flat midface,
Groups matched for race and | to identify facial and Non-FAS | retrusive mandibule
sex and matemal age and use |differences between
of cigarettes, marijuana, highly exposed and non Method to delineate more
valium and phenoparbital exposed children accurately the facial phenotype
No mother used medical
teratogens
Astley et Clarren, MN=184 children 2-10 years, all | Diagnosis and Patterns that | 0. methods: Reference 1b-

1985 [23]

patients of a FAS Clinic
Service in Washington,
Prevalence of FAS 20%, all
evaluated in the clinic between
1/93-1/95.

Randomization in 2 groups
matched for age at
examination, gender, race.
diagnosis and date of
examination

evaluation of facial
dysmorphology by a
single dysmparphologist
Group 1 = identification
of patterns that
discriminate best FAS —
non FAS

Group 2 = validation
Facial Measures
collected:

Eye and eyebrows
Palpebral fissure length
Inner canthal distance
Clown eyebrows

Ptosis

diagnose best
FAS

Discriminant analysis with step-
wise variable selection (Wilks
Lambda Fto enter=3.84 mF to
remove = 2,71). Unstandardized
canonical discriminant function
coefficients were computed to
derive the formula of calculation of
each patients discriminant score.
D-Score was ued to classify
whether or not a patient was at
risk for FAS.

1. Results

a. step-wise discriminant analysis

lartad [t )
r

smooth phillrrul;n and thin upp,er lip

standard cannot
be independent
from pattern
examined,
therefore not 1b.
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Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Epicanthal Folds
Nose length
Midface

MNose Length
Midface height
Flat nasal bridge
Hypoplastic Midface
Mouth

Smooth philtrum
Thin upper lip
Abnormal palate

Diagnosis of FAS:
complrehensive
evaluation by a team
including
pediatrician/dysmorphol
gist, developmental
pediatrician, genetist,
clinical psychologist,
educational
psychologist,
educational liaison,
communication
specialist, occupational
therapist, social worker,
public health nurse.

Outcomes

Ergebnisse

as best differentiating
characteristics

Sens. 100%

Spec. 89,4%

Palpebral Fissure Length and
hypoplastic midface = correlation
(spearman rank corr. -0,37
p<0,000).

Because accurately to measure
and less influencable by race,
palpebral fissure length (%
predicted for age) was substituted
without loss of power.

D-Scores in Group 1 were
plotted to identify cut-off for
highest sensitivity and
specificity. Cut-off was found >
1,5.= screen positive.

Group1:

Sensitivity: 100% (20/20 correct
classified FAS)

Specifity: 90,9% (70/77 correct
non FAS)

Group 2 (validation)

Sensitivity 100% (19/19)
[95%Ki97-100%]

Specificity 87,2% (67/77) [95%KI
Group1+2: 85-83%])

Group1+2:
False positive: 17/194
{12/17 with PFAE=in utero alcohol

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Qutcomes

Ergebnisse

exposure, CNS dysfunction,
absence of FAS facial phenotype,
with or without growth retardation.
3 had other syndroms)

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Astley SJ et Clarren | N=952 (84% of all patients of | Comparison of Gestalt | % FAS With 4 DDC Code 10 FAS, with 2b?
S.2001 [33] the clinic in Washington) with | diagnosis and 4 DDC diagnosed, Gestalt 34 !
prenatal alcohol consum, mea |diagnosis Carrelation Correlation to brain dysfunction
nage 6,7Y, 49% caucasian with brain and growth retardation only with 4
MN= 462 with Gestalt method dysfunction »]n]]
prior to 4DDC
9.8% FAS
Astley SJ et al., Inclusion criteria: Two University of 1) A child was | 1) Of the first 600 children 20% of the 1b-
2002, [25], -0to 12 years of Washington students screenad screened to date, 10 screened childrens” (minus
validating cohort age at the time of enrollment, |were trained to take positive for positive for FAS. They were 5.5 ¢ | families were because
study - in out-of-home placement three standardized FAS 3.1 years of age (range, 1.1-11.4 |senta a “good”
(foster care) or facial photographs if all three of | years), 30% female, 40% white, disposable referenc
in the care of their relatives. (frontal. % view and the following | 20% black, and 10% native camera with e
- when a child screened lateral) by using a features American. They all had confirmed | a one-page standar
positive for either FAS (with handheld, were present | prenatal alcohol exposure. pictorial d
the features of the 3-megapixel, digital in their facial | Four of the 10 children who instruction sheet | accordin
photograph) or camera. The photograph: | screened positive for FAS had for how to take |gto
structural/neurologic evidence | photographers also (1) palpebral | microcephaly and only one was the three CEEBM
of brain damage with measured the child's fissure lengths | significantly growth deficient standardized is not
confirmed head circumference were >2 (height and weight <3rd phatographs. availabl
prenatal alcohol exposure, the | (occipital frontal SD below the |percentile). Six had documented | to take the e. Thus
child was subsequently circumference (OFC). mean, (2) the |prenatal exposure to illicit drugs. picture by the
scheduled for a diagnostic philtrum Diagnestic evaluations have themselves and |authors
evaluation at the FAS DPN All passports were was smooth | been conducted on 7 of the 10 | return it by mail. |used
clinic where he/she received a |reviewed by S. J. (Likert rank 4 | children to date in this ongoing their
comprehensive diagnostic A. The passport was or 5on the screening. Six of the seven For diagnostic | own
evaluation and treatment plan |used to screen for 5-point Lip- received a diagnosis of FAS. evaluation the 4- | develop
by the multidisciplinary team | structural or neurologic | Philtrum Digit Diagnostic | ed tool
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Publikation

(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

using the 4- Digit Diagnostic
Code (Astley SJ, Clarren SK
etal.)

Betwaen March of 1999 and
September of 2001 screening
was done.

The study population
comprised 600 children. They
were on average 5.8 +4.1 5D
years of age at the time they
were screened, 48% were
female, 48% were

white, 32% were black, 12%
were Native American, 15%
had documented prenatal
alcohol exposure, and 32%
had documented prenatal drug
exposure.

The FAS screening was
incorporated into an already
established

state program, in the Foster
Care Passport Program
(FCPP). Public health nurse
(PHN) and a health program
assistant work as a team to
seek out and gather all
available health history
information (from birth to

present) for each child

Diagnostische
Intervention/
Referenzstandard

evidence of brain
damage (seizures,
microcephaly,
abnormal brain
magnetic resonance
imaging/computed
tomography/ positron
emission tomography
scans, neurologic
disorders) and
documentation of
prenatal

alcohol exposure, and to
generate a clinical
profile.

Image analysis software
(Astley SJ et al.) for
facial photographic
assessment was used to
measure the magnitude
of expression of the FAS
facial phenotype (short
palpebral fissure

lengths, smooth
philtrum,

and thin upper lip) from
the digital images.

A diagnostic evaluation
atthe FAS DPN clinic
was done using the 4-

Digit Diagnostic Code

Publikation

{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

enrolled in the program. A
shortened summary (a Health
and Education “passport”) is
provided with health
recommendations to the social
worker and the foster parent to
share with the child's health
care provider(s). Each child's
passport is updated

every & months.

Qutcomes

Guide), and
@)

the vermilion
border of the
upper lip

was thin
(Likert rank 4
or 5 on the 5-
point Lip-
Philtrum
Guide.

2) If prenatal
alcohol
exposure and
structural or
neurologic
evidence of
brain damage
{microcephaly
, seizures of
unknown
origin,
abnormal
brain image)
were

present, the
child was
screened
positive

for structural
or neurologic
evidence of

Ergebnisse

2) Fifteen (2.5%) of the 600
children

screened positive for structural
or neurologic evidence of brain
damage with prenatal alcohol
exposure, but did not

have the FAS facial phenotype.

3) The prevalence of FAS in this
foster care population will be 6
of 600 or 10 of 1000 (95% CI, 5-22
per 1000). This FAS prevalence
estimates is statistically
significantly greater (binomial test:
P values < .001) than the FAS
prevalence estimate of 1 to 3 per
1000 live births in the general
population reportad by the
National Institute of Alcohol Abuse
and Alcoholism.

4) Based on the seven screen-
positive

children with completed diagnostic
evaluations and the 590 screen-
negative children, the positive
predictive value for the FAS
photographic screening tool is 6 of
7 or 85.7%.

The sensitivity of the screening
tool in this populationbased
sample is 6 of 6 or 100%. The
specificity of the screening tool in

Diagnostische
Intervention/
Referenzstandard

(Astley SJ, Clarren SK
etal)

Qutcomes

brain damage
with prenatal
alcohol
exposure.

3) Estimated
prevalence
of FAS in
foster care
population

4) Positive
and negative
predictive
value,
sensitivity,
specificity,
accuracy for
the FAS
photographic
screening tool

Bemerkungen

Code was used,
published by the
same authors
(Astley SJ,
Clarren SK et
al.); no test
accuracy or
other details of
the 4-digit code
are described.

Image analysis
software for
facial
photographic
assessment of
the

FAS facial
phenotype was
alsc released by
Astley SJ et al.,
no test acuuracy
or further details
provided.

Evidenz
klassifi
kation
nach
Oxford
as
referenc
e
standar
d

Ergebnisse

this population-based sample is
590 of 531 or 99.8%.

The accuracy of the tool is

596 of 597 or 99.8%.

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Clarren et al. 2010
(62]

Mormative sample of school
age children (n= 1064 of 17
schools in Vancouver, British
Columbia and n= 1033 of 31
schools in Winnipeg.
Manitoba) to reflect the
diversity of racial and national
groups in Canada. The sample
included students in grades 2,
4,6, 8, and 10.

Schools were selected based

students were
photographed ina
standardized way.
Photographs were
analyzed using a
computerized method.
The palpebral fissure
lengths were measured
from the digital facial
photographs using the
FAS Facial

To analyze
palpebral
fissure (PF)
length values
and to define
Canadian
standard
measures
according to
age

Analysis demonstrated that PFs
do grow with age and there is a
slight but meaningful difference
between boys and girls in each
age group.

It was possible to define Canadian
standards without reference to
racial or ethnic origin from age 6 to
age 18 with 1 and 2 standard
deviations seperately for boys and
girls

2b
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Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

on racial diversity obtained
from data from the 2001
Statistics Canada census.
43,1% Male

51% caucasian

30,3% Asian

18,7% other (racial/ethnical
status only measured by
appearance)

Diagnostische
Intervention/
Referenzstandard

Photographic Analysis
Software. 17

Outcomes

Ergebnisse

1. Interrater correlation reliability
according to guality of photos
Group A:0,73

Group B : 0,68

Differencens in PF acording to
race/ethnie not significantly
different (asian shorter <1mm)

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Astley SJ et al.,
2011, [27), case-
control study

Study Populations

Short palpebral fissure lengths
(PFL) from four existing U.S.
(Washington State) study
populations were used in this
study. The populations were
restricted to those individuals
from 6.0 to 16.9 years of age
to match the age range
portrayed in the Canadian PFL
charts.

1. Healthy School Population
(1998): 80 healthy children
(6.0-16.0 years of age) from a
Washington State elementary
school for gifted children.
(47% female, 89% Caucasian,
1% African American).

2. Healthy MRI Control Study
Population (2003): 16 healthy
children (8.3-15.8 years

of age) enrolled as controls in
a University of Washington

All PFLs were measured
by one individual {Astley
SJ) from digital facial
photographs taken by
one photographer (SJA)
using the FAS Facial
Photographic Analysis
Software. The software
computes the subject's
age in years, computes
the right and left PFLs in
mm, and computes the
PFL z-score based on
which normal PFL
growth charts the User
selected (Caucasian5.
or African American).

Objectives: To assess
the goodness of fit of
four populations (2
groups of healthy
children, children with
prenatal alcohol

1) Graphic
comparison of
Canadian and
Hall PFL
normal growth
charts

2) Goodness
of fit of the
healthy U.S.
groups on the
Canadian and
Hall PFL
normal
growth charts.

3) Goodness
of fit of the
U.S. group
with

FASD on the
Canadian and
Hall PFL
normal

1) When the Canadian PFL charts
are overlaid on the

Hall PFL chart, the mean PFL
growth curves for Canadian males
and females fall 1.6 and 2.0 SDs
below the mean, respectively on
the Hall PFL growth chart.

2) The mean PFL z-scores

for the school and MR study
groups were +0.17 and +0.19
respectively. Both the scatter

plots and mean z-scores are
reflective of a very good fit with the
Canadian PFL charts. In contrast,
these same children scatter, on
average, 1.6 SDs

below the mean PFL growth curve
on the Hall PFL chart
demenstrating a poor fit. (The
Canadian PFL charts identify
these children as having normal
PFLs. The Hall PFL charts identify
these children as having PFLs that

Measurement
and data
analysis were
done by a single
person (Astley
8J) using the
FAS Facial
Photographic
Analysis
Software
released by
Astley SJ. Only
one reviewer.

2b
(althoug
hthe
study is
a case-
control
study
we do
not
evaluate
itas
level 4
accordin
gto
CEBM
because
itisa
validatin

g
study

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

FASD magnetic resonance
study. (50% female, §1%
Caucasian, 6% African
American). Prenatal alcohol
exposure was confirmed
absent.

3. FAS Clinical Population
(1993-2005): 22

individuals (6.2-13.8 years of
age) with a 4-Digit Diagnosis
of FAS (Diagnostic categories
A and B) from the WA State
FAS DPN clinical database
(50% female, 73% Caucasian,
5% African American).

4. Alcohol-Exposed Clinical
Population (1983-2005): All
822 individuals (6.0-16.9 yrs of
age) receiving a FASD
diagnostic

evaluation at the WA State
FAS DPN (39% female, 49%
Caucasian, 7% African
American, 10% FAS/Partial
FAS, 33% Static
cephalopathy/Alcohol
Exposed, 52%
eurodevelopmental
Disorder/Alcohol

Exposed). All had confirmed
prenatal alcohol exposures.

Diagnostische

Intervention/
Referenzstandard

exposure and with FAS)
when plotted on the
Canadian, Hall and
other published PFL
normal growth charts.
(The Hall chart {Hall et
al) is a composite of four
previously published
charts to measure PFL.
The Canadian chart was
published by Clarren et
al 2010. Itis a PFL
chart for a

racial/ethnic cross
section of Canadian girls
(n=1,194) and boys
(n=803), 6-16 years of
age.)

Outcomes

growth charts.

4) Graphic
comparison of
the mean PFL
growth curves
across
published PFL
normal
growth charts.
5) Assess the
impact of race
(specifically
Caucasian
versus African
American) on
PFL.

Ergebnisse

are, on average, 1.6 standard
deviations below normal.)

3) The mean PFL z-score for the
22 children diagnosed with full
FAS from the WA FAS DPN
clinics was 2.4 SDs below the
mean on the Canadian PFL charts
and 3.9 SDs below the mean

on the Hall PFL charts. These
outcomes document the PFL for a
child with FAS continues to fall 2
or more SDs below the mean

when the Canadian PFL charts are

used. The mean PFL z-score for
the larger population of children
with prenatal alcohol exposure
was 1.1 SDs below the mean on
the Canadian PFL charts and 2.6
SDs below the mean on the Hall
PFL charts. Twenty-five percent of
the children with prenatal

alcohol exposure had PFLs two or
more SDs below the mean on the
Canadian PFL charts. Sixty-eight
percent of these children had
PFLs two or more SDs below the
mean on the Hall PFL chart.

4) The mean PFL growth curves
for the FAS Clinical Population (all
FASD and the subset

with FAS)was 1and 2

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford
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Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patientan-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Outcomes

Ergebnisse

SDs below the mean Canadian
PFL growth curve.

5) Of the 822 patients with
prenatal alcohol exposure

from the FAS DPN clinic between
6.0-16.9 years of age, 400 were
Caucasian and 54 were African
American. These two groups did
not differ significantly in mean age,
gender, or FASD diagnostic
classification. The mean PFL for
the African Americans (26.5 mm,
2.0 3D) was 1.5 mm longer than
the mean PFL of the Caucasians
(25.0mm, 2.1 SD) (t=5.0,p
<0.001). A 1.5 mm

difference is equivalentto 1 SD on
the Canadian PFL chart. In other
words, if these two racial groups
were plotted on the Canadian
male and female PFL charts, the
mean PFL z-score for the African
American group (-0.1, 1.3 8D)
would be 1 SD larger than the
mean PFL z-score for the
Caucasian group (-1.2, 1.4

SD) (t=6.0, p=0.001).

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Fang et al., 2008, 149 participants from two Goal of study : 1) FC sample: |1) FC A classification  |2b—

[35), exploratory sites: Cape Town/ South To test a computational | Sensitivity, - Sensitivity: 88.2% system (a

cohort study Africa and Helsinki/Finland madel that can specifity, - Specifity: 100% consistent with | “good”
with 86 FAS and 63 controls.  |automatically compute | overall - overall accuracy: 92.6 % the_revised referenc
Data were collected as part of | facial features from 3D | accuracy Criteria: 15 features, 6 curvatures, | Institute of e

Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

an ongeing collaborative
Initiative on Fetal Alcohol
Spectrum Disorders.

Subjects were examined
independently by two
dysmorphologists.

Exclusion: patients with
recognizable craniofacial
syndrome other than FAS.
Inclusion: Individuals with FAS
and prenatal alcohol exposure.

55% were Finnish Caucasian
(FC) and 45% were Cape-
coloured (CC), 54.4% was
female; age ranged from 2.8 to
21 years, mean age (SD) was
FC 13.12 (3.5) and CC 5.09
(1.9).

FC n=82; CC n= 67

Diagnostische
Intervention/
Referenzstandard

scans and use this data
to identify children with
FAS.

Face regions were
coded with 4 features:
1. curvatures

2. flatness

3. aspect ratio

4. areas

A classification system
consistent with the
revised Institute of
Medicine was used to
determine FAS
diagnosis in combination
with alcohol exposure
(data collected through
a standard
questionnaire).

Minolta Vivid 910 lase
scanner and a novel
autornated facial feature
analysis technigue were
used that compared
mathematically defined
surface features within
selected regions of FAS
and control faces.

To validate the

diagnostic function

Outcomes

2) CC sample:
Sensitivity,
specifity,
overall
accuracy

3) Combined
CCand FC

Ergebnisse

4 flatness, 3 aspect ratios, 2 areas
2)ycc

- Sensitivity: 91.7%

- Specifity: 90%

- overall accuracy: 90.9 %

Criteria: 19 features, 7 curvatures,
6 flatness, 3 aspect ratios, 3 areas

3) Combined:

- Sensitivity: 82.75%

- Specifity: 76.2%

- overall accuracy: 80.0%

The features for FC and CC are
not specified

Bemerkungen

Medicine

(Hoyme et al.
2005) was used.
In this revision
of IOM the CNS
neurodevelopm
ental
abnormalities
were replaced
by “evidence of
deficient brain
growth or
abnormal
marphogenesis,
including one of
following

1. Structural
brain
abnormalities

2. Head
circumference
=<10th
percentile”.
Only limited
information
about this point
is given (what
kind of
measurement
was taken etc.).
Thus, no
neuropsychologi

cal testing was

Evidenz
fi

standar
d
accordin
gto
CEBM
is not
availabl
e.) The
authors
used
the
revised
diagnost
ic
criteria
of the
Institute
of
Medicin
e (one
of the
authors
(Hoyme
HE) of
this
study is
also
author
of the
IOM
paper}
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{Autor, Jahr) Patienten- Intervention/ Ergebnisse Bemerkungen kation
Studientyp merkmale (incl. Alter) Referenzstandard nach
Oxford
generated from the done.
analysis one third of the
images were randomly
selected and put aside.
Moore ES etal., 4 Populations + control groups | Goal of the study: 1) FC sample: | Sensitivity and Specificity as well | A classification |2b—
2007, [34], based on their ancestry: To test whether Sensitivity, as overall accuracy is given for the | system solely on | (minus
exploratory cohort | 1) Cape Coloured (CC), n=103 | computerized specifity, finnish caucasian population and  the basis of because
study 2) Finnish Caucasian (FC), anthropometry can overall the cape coloured population for | structural a “good”
n=99 distinguish patients with |accuracy using the 16 facial criteria (see features and referenc
3) African American (AA), FAS from controls 2) CC sample: |“diagnostische Intervention”) and | growth e
n=24 across a wide age range | Sensitivity, defining maximal best deficiency standar
4) North American Caucasian | and ethnically disparate | specifity, distinguishing criteria for each consistent with | d
(NCA). n=50 study populations. overall group the revised accordin
accuracy Institute of gto
Data were collected as part of | Minalta Vivid 910fw 3) AA sample |1) FC Medicine CEEM
an ongoing collaborative laser scanner with a 4) NAC - Sensitivity:96% (Hoyme et al. is not
Initiative on Fetal Alcohol software package was | sample - Specifity: 91% 2005) was used. | availabl
Spectrum Disorders or were used for merging the - overall accuracy: 93% In this revision |e. The
recruited previously in ancther |scans into single 3 D 8 definite criteria: of IOM the CNS | authors
study. model of the (all shorter) neurodevelopm |used
participant’s face. Bitragal width ental the
Subjects were examined by Inner canthal width abnormalities revised
one or two dysmorphologists. | ldentification of 16 facial Outer canthal width were replaced | diagnost
criteria: Palpebral fissure length by “evidence of |ic
Exclusion: patients with Width 7 (Minimal Midfacial depth deficient brain | criteria
recognizable craniofacial Frontal. bizygomatic. Nasal Length growth or of the
syndrome other than FAS. bitragal. bigenial. Masal Bridge Length abnormal Institute
Inclusion: Individuals with FAS |innercanthal. Ear Length morphogenesis, |of
and prenatal alcohol exposure. | outercanthal. palpebral 2)Ccc including one of | Medicin
fissure) - Sensitivity: 94% following e (one
A total of 276 participants: Depth 3 (upper, mid and - Specifity: 91% 1. Structural of the
54% was female; age ranged | lower facial) - overall accuracy: 92 % brain authors

Publikation
{Autor, Jahr)
Studientyp

Anzahl der Patienten
Patientan-
merkmale (incl. Alter)

from 2.75 to 21.17 years.

Only the age of the AA sample
differed significantly between
FAS and control group.
Therefore age-adjusted
regression residuals were
computed.

Diagnostische
Intervention/
Referenzstandard

Length & (Nasal. nasal
bridge, philtrum, lower
facial. total facial. ear)

A classification system
solely on the basis of
structural features and
growth deficiency
consistent with the
revised Institute of
Medicine was used to
dermine FAS diagnosis
in combination with
alcohol exposure (data
collected through a
standard questionnaire).

Ergebnisse

5 definite criteria:

(all sharter)

minimal frontal width
Bizygomatic width
Inner canthal width
Philtrum length

Ear Length

3) AA:

- Sensitivity: 73 %

- Specifity: 85%

- overall accuracy: 78%
2 definite criteria:
Palpebral fissure length (shorter)
Philtrum length (longer)
4) NAC:

- SBensitivity: 74 %

- Specifity: 81%

- overall accuracy: 77%
2 definite criteria:
(both shorter)

Inner Canthal Width
Outer Canthal Width

Bemerkungen

abnormalities
2. Head
circumference
<10th
percentile”.
Only limited
information
about this point
is given (what
kind of
measurement
was taken etc.).
Thus, no neuro-
psychological
testing was
done

Evidenz
klassifi
kation
nach
Oxford
(Hoyme
HE) of
this
study is
also
author
of the
IOM

paper)
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Tabelle 4: Evidenztabelle zu Wachsstumsauffalligkeiten

Publikation

(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Wachstumsauffalligkeiten

Diagnostische
Intervention/
Referenzstandard

Ergebnisse

Bemerkungen

Day N.L etal. 2011
Cohort Study 1D [30]

N= 580 Mother/Child pairs
‘Women from an outpatient clinic
May 1883 - July 1485

First interview 4™ month of
pregnancy

>18y, healthy, lower
socioeconomic status

Everage 0,6drinks per day in 1.
trimester

(0-20)

Assessment of 14 year old
offsprings July 1998- June 2001

Interview of pregnant
women 5.0. use of alcohol
at each trimester

Assessment of children
e.a measurement of size,
head circumference

Head
circumference
difference
between
children of
drinking and
non drinking
mothers

2. Correlation
between
Alcochaol
exposure and
head
circumference
(Controlling for
Covariates:
environmental
variables,
maternal
varigbles, child
variables,
prenatal
substance us
other than
alcohol

3. Significant
predictors of
head

1. Difference head circumference
&,8mm between children of abstinent
mathers or drinking 1 or more drink

2. Alcohol exposure and head
circumference after controlling for
significant covariates in the first
trimester

non drinkers: 562,74

Light drinkers (0 up to 0,2 drinks per
day) : 558,12

Moderate drinkers (>0.2 and <0,89
drinks/day): 556,95

heavy drinkers(>0,89 drinks per day):
556,12

Average head circumfarence: 559 mm
(503-610)

Mo dose-related correlation in 2. and
3. trimester

3. Significant predictors of head
circumference (p<0,05)
-number of siblings

- height

- Gender

- Race

- tobaceo use in first imester

Evidenz
Publikation Anzahl der Patienten Diagnostische klassifi
{Autor, Jahr) Patienten- Intervention/ Outcomes Ergebnisse Bemerkungen kation
Studientyp merkmale (incl. Alter) Referenzstandard nach
Oxford
circumference
(stepwise linear
regression
analysis)
Handmaker N. et al. N=209 pregnant women of n= Comparison of intrauterine | Difference in 1. Comparisons between Early 2b

2006 [31]
Cohort study

4460 pregnant women screened
with the TWEAK and AUDIT test
for alcohol use.

All with risk of steady drinking
(=/=1drink per day) or binge
drinking (3 or mare drinks per
episode) at first interview (max 28
weeks of gestation)

And

Motivational intervention
(randomly assigned to 3 different
interventions) against drinking
And

Interview on daily drinking after
pregnancy

Divided in early abstainers and
continuing drinkers, subgroup
heavy drinkers

fetal growth and head
circumference measured
per ultrasound at 18 weeks
or more up to 41,7 weeks
(mean 27,1 weeks)

With a Philips-ATL 3,5 or §
Mhz by certified
sonographers

In 3 groups of women
1. heavy drinkers not
sbstaining after
intervention (5 or more
drinks a day n=51)

2. early abstainers after
intervention

Groupt 1+2 were similar for

fetal growth and

Abstinence and Continued Alcohol

head ExXposure

circumference | no significant differencen in head
(Biparietal circumfs e, abdominal

diameter, circumference or femure length oder
frontooccipital BFD.

diameter, Larger HC/AC Ratio with

BPD/OFD, smphetamine use p=0,008

Head

circumfe e |2.C ison k early

(HC) calculation
from BFDI/CPD,
femur length,
abdominal
circumference
(AC), indices of
brain structure:
transcerebellar
diameter, lateral
ventricular atrial

abstinence and heavy drinkers:
ANOVA: sign. lower HC/AC-Ratio
p=0,02

No sign. diff. in BPD or HC alone.

No alcohol effects for the measures of
brain anatomy Lateral ventricle and
cisterna magna. But significant effect
for transcerebellzr diameter (p= 0,008)
- lower for heavy drinkers., significant
decrease over time.

N= 56 non-drinking pregnant other drug use (T0% diameter,
women tobacco) diameter of 3. Comparison of heavy drinkers
3. non drinkers cisterna and non drinkers
magnum}) HC/AC ratio significant lower p=0,06
TDC also smaller for heavy drinkers
measured p=0,02 for slope ?
intrauterine per
ultrasound Women who abstained after the first
Comparison trimester had measures not
with normative | distinguishable from non drinkers
Data by Conclusion:
Hadlock {1984} | singular measures do not discirminate,
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Publikation
(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

Outcomes

and By Hill
(1980

ANCOVA
Control of other
substance use

Ergebnisse

but ratios.

Bemerkungen

Evidenz
klassifi
kation
nach
Oxford

Klug et. al., 2003.
[29), retrospective
cohort study

The first group were subjects
with a diagnosis of FAS, the
second group was
diagnosed with partial
FAS/ARND and the third
group was subjects with no
FAS (who were referred for an
FAS evaluation but did not
receive a diagnosis of either
FAS or partial

FAS/ARND).

They compared the growth of
subjects by age,

gender, and by diagnostic
group.

There were

1) 315 children in the sample
that had weight measurements
at birth and diagnosis and

2) 314 children

with paired height
measurements.

3) 322 children with calculated
BMIs at diagnosis.

A chart review was done
to assign a

score or category for the
criteria from the Institute
of Medicine Report
(IOM). During the chart
review every 10th chart
was independently
reviewed. Where
disagreement

was present, the case
was discussed and the
categories

were assigned by
Consensus.

Each subject in the
cohort was evaluated by
a medical

geneticist with extensive
experience with FAS.

A standardized
examination using the
Fetal Alcchol Syndrome
Diagnostic Checklist
(FASDC)

was completed on each
subject. Cases have

1) Weight
measurement
s at birth and
diagnosis

2) height
measurement
s at birth and
diagnosis.

3) calculated
BMls at
diagnosis.

4 proportion
of children
who were
below the 3rd,
5th, and 10th
percentiles for
growth
measurement

s
at birth and at
diagnosis.

Comparisen
between 3
groups -
subjects with

Weight and height percentiles
showed significant

differences between IOM criteria
{P = 0.001). but not gender and
age.

Children without FAS had higher
height and weight percentiles on
average, though children with
partial FAS had higher BMIs

on average (see below).

1) Weight percentiles showed
significant

differences between |OM criteria
{mean birth weight percentile FAS:
18.212; Partial FAS: 28.268; no
FAS: 39.666; mean weight
percentile at diagnosis FAS:
31.547

; Partial FAS: 45.348; no FAS:
56.547; P < 0.001), no difference
in gender and age.

2) Height percentiles showed

significant differences between
|OM criteria (mean birth height
percentile FAS: 33.505; Partial

In the section of
discussion
results for
sensitivity and
specifity, PPV,
NPV and LR+/-
are shown (see
Anhang 7.3):
Sensitivity using
growth
percentiles as a
diagnosis of
FAS.

ranged from 4 to
46, specificities
ranged from 71
to 100.

The highest
sensitivity is
46% for birth
weight 10th
percentile; the
highest specifity
is 100% for EMI
3rd percentile.
The best PPV is
100% for 3rd

Publikation

(Autor, Jahr)
Studientyp

Anzahl der Patienten
Patienten-
merkmale (incl. Alter)

Diagnostische
Intervention/
Referenzstandard

been

added to the FAS
Registry continuously
since 1880 (Morth
Dakota).

Paired weight and
height percentiles (3rd,
5th, and 10th) from birth
and diagnosis as well as
BMlis at diagnosis for
subjects 2 years and
older were calculated.

Qutcomes

a diagnosis of
1)FAS,

2) partial
FAS/ARND
and

3) no FAS

Ergebnisse

FAS: 52.088; No FAS: BB.6TT;
mean height percentile at
diagnosis FAS: 30.4561; Partial
FAS: 36.291; No FAS: 51.196P <
0.001)

3) Mean BM| differed between
partial FAS ( P= 0.014) with higher
BMI (18.315 mean percentile rank
at diagnosis) than group with no
FAS or FAS (mean 17.072).

4) There were significantly
(p=0.08) more children with FAS
below the 5th and 10th percentiles
in birth and current weight and
heigth. Males were also more
likely to be in lower birth weight
percentiles.

Children with FAS consistently
have

greater proportions in the lower
percentiles for BMI (=3rd %tile 22
% with FAS vs. 3 % without FAS —
no level of significance shown).

Bemerkungen

and 5th
percentile for
BML.

Limitation of the
study:

All subjects
were only
diagnosed by a
single clinician.

Mo inclusion or
exclusion
criteria, are
described. No
potential
confounders are
discussed.

Test accuracy
(validity,
reliability) for the
used Fetal
Alcohol
Syndrome Dia-
gnostic Check-
list (FASDC) is
not describad.
No details
regarding
content of this

test.

Evidenz
klassifi
kation
nach
Oxford
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A.5 Eingeschlossene Studien der systematischen
Literaturrecherche zur Diagnostik des FAS (erster

Teil des Leitlinienprojektes 2011)
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A.6 Methodik systematische Literaturrecherche -
Diagnostische Kriterien des pFAS, der ARND und
der ARBD (zweiter Teil des Leitlinienprojektes

2015)

a) Einschlusskriterien

Population Kinder und Jugendliche (< 18 Jahre) mit FASD

Intervention | Diagnostische Tests zu den folgenden Kriterien:

- Wachstumsauffalligkeiten

- Faziale Auffalligkeiten

- ZNS-Auffalligkeiten

- Alkoholkonsum der Mutter wahrend der Schwangerschaft

Kontrolle Gesunde Kinder/Jugendliche
Kinder/Jugendliche mit einer diagnostizierten anderen
neuropsychologischen Stérung (z. B. ADHS)

Endpunkte Einzelne ZielgroRen wurden nicht festgelegt. Allgemeine
ZielgroRe  war die Sicherheit der diagnostischen
Diskriminierung der eingesetzten Testverfahren im Hinblick auf
die Diagnose Fetale Alkoholspektrumstérung FASD.

Studientypen Einschluss von randomisierten kontrollierten  Studien,
Kohortenstudien, Fall-Kontrollstudien bzw. Fallserien (> 10
Patienten) bzw. systematische Reviews/Metaanalysen dieser
Studien sowie narrativen Reviews

Sprachen Englisch, Deutsch

b) Ausschlusskriterien auf Abstrakt- und Volltextebene

Al andere Erkrankung

A2 Studien an Tieren/in vitro/intrauterin

A3 anderes Thema (nicht Diagnose FASD)

A4 Methodik der Publikation (z. B. Kommentar, Fallbericht, kein
Abstract)

A5 Alter der Probanden tGberwiegend > 18 Jahre (mehr als 80 % )

A6 Andere Sprache als Englisch und Deutsch




Suchkriterien in Pubmed

(("foetal alcohol syndrome"[All Fields] OR "fetal alcohol spectrum disorders"[MeSH Terms] OR ("fetal"[All
Fields] AND "alcohol"[All Fields] AND "spectrum"[All Fields] AND "disorders"[All Fields]) OR "fetal alcohol
spectrum disorders"[All Fields] OR ("fetal"[All Fields] AND "alcohol"[All Fields] AND "syndrome"[All Fields]) OR
"fetal alcohol syndrome"[All Fields]) OR ("fetal alcohol spectrum disorders"[MeSH Terms] OR ("fetal"[All Fields]
AND "alcohol"[All Fields] AND "spectrum"[All Fields] AND "disorders"[All Fields]) OR "fetal alcohol spectrum
disorders"[All Fields] OR ("fetal"[All Fields] AND "alcohol"[All Fields] AND "spectrum"[All Fields] AND
"disorder"[All Fields]) OR "fetal alcohol spectrum disorder"[All Fields])) AND (("diagnosis"[MeSH Terms] OR
"diagnosis"[All Fields] OR "diagnostic"[All Fields]) OR ("diagnosis"[Subheading] OR "diagnosis"[All Fields] OR
"diagnosis"[MeSH Terms])) AND ("2011/11/01"[PDAT] : "3000"[PDAT])

Result 365
Translations fetal alcohol | "foetal alcohol syndrome"[All Fields] OR "fetal alcohol spectrum
syndrome disorders"[MeSH Terms] OR ("fetal"[All Fields] AND "alcohol"[All
Fields] AND "spectrum"[All Fields] AND "disorders"[All Fields]) OR
"fetal alcohol spectrum disorders"[All Fields] OR ("fetal"[All Fields]
AND "alcohol"[All Fields] AND "syndrome"[All Fields]) OR "fetal
alcohol syndrome"[All Fields]
fetal alcohol | "fetal alcohol spectrum disorders"[MeSH Terms] OR ("fetal"[All
spectrum Fields] AND "alcohol"[All Fields] AND "spectrum"[All Fields] AND
disorder "disorders"[All Fields]) OR "fetal alcohol spectrum disorders"[All
Fields] OR ("fetal"[All Fields] AND "alcohol"[All Fields] AND
"spectrum"[All Fields] AND "disorder"[All Fields]) OR "fetal alcohol
spectrum disorder"[All Fields]
diagnostic "diagnosis"[MeSH  Terms] OR  "diagnosis"[All  Fields] OR
"diagnostic"[All Fields]
diagnosis "diagnosis"[Subheading] OR "diagnosis"[All Fields] OR
"diagnosis"[MeSH Terms]
Database PubMed
User query ((fetal alcohol syndrome) OR fetal alcohol spectrum disorder) AND ((diagnostic) OR
diagnosis) AND ("2011/11/01"[Date - Publication] : "3000"[Date - Publication])
e Recherchezeitraum zur Diagnostik FASD: 01.11.2011 bis 01.07.2016.
e Zeitraum von 01.01.2001 bis 31.10.2011 in systematischer Literaturrecherche zum
FAS.
e Treffer gesamt: 365 Treffer.
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A.8

Auswertung des Evaluationsfragebogens zur S3-

Leitlinie FASD von 2016 (im Rahmen des dritten

Teils des Leitlinienprojektes (2022))

Ausgewertet wurden alle Fragebdgen, die mindestens eine Antwort ab Frage 5 beinhalten.

(n =683)

1.

Was sind Sie? (n = 676)

Arzt/Arztin

Psycholog*in und Psychotherapeut*in

Sozialpadagog*in, Sozialarbeiter*in,
Sozialhelfer*in

Sonstiges

FASD Spezialambulanz/ FASD-Expert*in

Heilpddagog*in

Hebamme

0% 10% 20% 30% 40% 50% 60% 70%

= Sonstiges:

Vor allem Pflegeeltern (n = 11); Erzieher*innen/Erziehungsstellen (n = 11);

Ergotherapeut*innen (n = 6)
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In welchen Bereichen sind Sie als Arzt/Arztin titig? (n = 440)

Kinder- und Jugendmedizin

Kinder- und Jugendpsychiatrie

Neuropadiatrie

Sozialpadiatrisches Zentrum

Offentlicher Gesundheitsdienst (inkl.
Schuléarztlicher Dienst)

Neonatologie

Psychiatrie (Erwachsene)

Suchtmedizin

Gynakologie und Geburtshilfe

0% 5% 10% 15% 20% 25% 30% 35% 40%

45%

_ 40%

I
———
———
[R—

_- 3%

1%

0%

0%

Wie viele Jahre Berufserfahrung haben Sie? (n = 675)

0% 10% 20%

30% 40% 50% 60% 70% 80%

90%

6-10 Jahre - 12%
1-5 Jahre - 7%

<1Jahr P 1%
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4. Betreuen Sie Menschen mit FASD? (Ja/Nein) (n = 681)
= Ja:83%

Auswertung der Wissensfragen:

5. Gibt es eine wissenschaftlich belegte Menge an Alkohol, die wahrend der Schwangerschaft

fiir das ungeborene Kind ungefihrlich ist? (Ja/Nein) (n = 680)

= Richtige Antwort (Nein): 96 %

6. Gibt es einen Zeitpunkt in der Schwangerschaft, zu dem der Konsum von Alkohol fiir das
ungeborene Kind sicher ungefahrlich ist? (Ja/Nein) (n = 680)

= Richtige Antwort (Nein): 97 %

7.  Wie viele Frauen (ca.) trinken in der Schwangerschaft Alkohol? (n = 671)

= Richtige Antwort (15-30 %): 66 %

70%

60%

50%

40%

30%

20%

10%

0%

<15%

66%

15-30%

31-45%

> 45%
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8.  Wie hoch wird die Privalenz der Fetalen Alkoholspektrumstérung (FASD) als Folge einer
Alkohol-Exposition im Mutterleib geschitzt? (n = 670)
= Richtige Antwort (1:100): 23 %

70%

60%

50%

40%

30%

20%

10%

0%

58%

23%
19%

1:100 1:1.000 1:10.000

9. FASD - Welche Erkrankungen gehdren zu den Fetalen Alkoholspektrumstérungen? (n = 676)

b.
c.
d.
e.

Alkoholbedingte entwicklungsneurologische Storung (ARND)
Alkoholbedingte Schizophrenie (ARS)

Fetales Alkoholsyndrom (FAS)

Alkoholbedingte Personlichkeitsstorung (ARP)

Partielles Fetales Alkoholsyndrom (pFAS)

= Richtige Antworten (a, ¢, €): 74 %

10. FAS - Welche Auffilligkeiten weisen Kinder/Jugendliche mit Fetalen Alkoholsyndrom immer
auf? (n = 582)

a.

=P aonyT

Wachstumsstorungen

Beeintrachtigung in den Funktionen des zentralen Nervensystems
Fehlbildungen der inneren Organe

Schwerhorigkeit oder Sehstérungen

Auffilligkeiten des Gesichts

Wahrscheinlicher oder bestatigter Alkoholkonsum der Mutter in der
Schwangerschaft

= Richtige Antworten (a, b, e, f): 40 %
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11. pFAS - Welche Auffilligkeiten weisen Kinder/Jugendliche mit partiellem Alkoholsyndrom
immer auf? (n =572)

a.

ol S

Wachstumsstorungen

Beeintrachtigung in den Funktionen des zentralen Nervensystems
Fehlbildungen der inneren Organe

Schwerhorigkeit oder Sehstérungen

Auffilligkeiten des Gesichts

Wabhrscheinlicher oder bestatigter Alkoholkonsum der Mutter in der
Schwangerschaft

= Richtige Antworten (b, e, f): 28 %

12. ARND - Welche Auffilligkeiten weisen Kinder/Jugendliche mit alkoholbedingter
entwicklungsneurologischer Stérung immer auf? (n = 560)

a.

moooyT

Wachstumsstérungen

Beeintrachtigung in den Funktionen des zentralen Nervensystems
Fehlbildungen der inneren Organe

Schwerhorigkeit oder Sehstérungen

Auffalligkeiten des Gesichts

Wahrscheinlicher oder bestatigter Alkoholkonsum der Mutter in der
Schwangerschaft

= Richtige Antworten (b, f): 57 %

13. Welche fazialen Anomalien miissen gegeben sein, um das Kriterium ,faziale Auffilligkeiten“
bei der Diagnose FAS zu erfiillen? (n = 565)

a.

P a0 T

f.

Kurze Lidspalte (< 3. Perzentile)

Breiter Nasenriicken (> 20 % des Abstandes der Exokanthions der Augen)
Verstrichenes Philtrum (Rang 4 oder 5 auf dem Lip-Philtrum-Guide. Astley)
Ausgepragter Epikanthus (mind. Stufe 4)

Tiefstehende Ohren (deutlich unter Augenwinkel-Linie)

Schmale Oberlippe (Rang 4 oder 5 auf dem Lip-Philtrum-Guide)

= Richtige Antworten (a, ¢, f): 54 %
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14. Wie viele der folgenden Auffilligkeiten miissen gegeben sein, um das Kriterium
»Wachstumsauffalligkeit” zu erfiillen? (n = 552)
Geburtsgewicht < 10. Perzentile

Koérpergewicht < 10. Perzentile
Geburtslange < 10. Perzentile
Koérperlange < 10. Perzentile

Body Mass Index < 10. Perzentile

] 1
)
[]3
(] a
[]s

= Richtige Antwort (1): 43 %

15. Welche der folgenden Auffilligkeiten werden fiir die Feststellung Funktioneller ZNS-
Auffalligkeiten” bei der FASD Diagnose herangezogen? (n = 562)

= Richtige Antworten (a, b, ¢, f, g): 12 %

a.

g

ol

Exekutivfunktionen
Rechenfertigkeiten
Epilepsie
Tourette-Syndrom
Legasthenie
Merkfahigkeit
Aufmerksamkeit

Durchschnittlich wurden von Teilnehmer*innen 6 von 11 Wissensfragen korrekt beantwortet.

(n=521)
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16. Welchen der folgenden Aussagen zu Leitlinien (LL) im Allgemeinen stimmen Sie zu? (n = 543)

17.

LL sind eine objektive Zusammenfassung des aktuellen Wissenstandes.

2 89 % Zustimmung

LL stellen einen strukturierten Ratgeber dar.

2 77 % Zustimmung

LL sind gute didaktische Mittel.

2 42 % Zustimmung

LL werden meist von Expert*innen entwickelt, die wenig vom Praxisalltag verstehen.

2 3% Zustimmung

LL sind flir meine Berufsgruppe nicht relevant.

= 2 % Zustimmung (4 Sozialpadagog*innen/Sozialarbeiter*innen/Sozialhelfer*innen, 2
Heilpddagog*innen, 1 Psycholog*in/Psychotherapeut*in, 1 Arzt/Arztin in der
Neonatologie, 1 Systemtische*r Berater*in)

LL stellen meine Kompetenzen in Frage.

= 0% Zustimmung

Kennen Sie die S3-Leitlinie zur Diagnose der FASD bei Kindern und Jugendlichen (von 2016)?
(Ja/Nein) (n = 551)

& Ja:71%
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18. Wie sind Sie auf die S3-Leitlinie zur Diagnose FASD aufmerksam geworden? (n = 390)

0% 5%

10% 15% 20% 25% 30% 35% 40% 45%

Fachgesellschaft/Berufsverband
Kongress/Fortbildung

Kolleg*innen

Kliniken/medizinische Einrichtungen
Berufsausbildung/Studium
Suchmaschine im Internet
Patient*innen/Eltern/Freunde/Selbsthilfegru...
Sonstiges

Link von anderer Homepage
Homepage des Deutschen FASD...
Bundesministerium fiir Gesundheit
Flyer

Amter

Homepage iSPZ Hauner

Soziale Medien | 1%

Bayer. Staastministerium 0%
Kindergarten/Schule/Ausbildungsstatte 0%
Chatforen | 0%

Radio | 0%

Fernsehen | 0%

Zeitung | 0%

19.

20.

21.

Haben Sie bereits vor Erscheinen der ,,S3-Leitlinie” Diagnostik hinsichtlich FASD

durchgefiihrt? (Ja/Nein) (n = 552)
2 Ja:40%

Wenden Sie die diagnostischen Empfehlungen der S3-Leitlinie FASD in lhrer Arbeit an?

(Ja/nein) (n =532)
=2 Ja:60%

Wie hat sich bei Ilhnen die Anwendung der S3-Leitlinie FASD insgesamt auf die Qualitat lhrer
Diagnostik und Versorgung im Bereich FASD ausgewirkt? (n = 315)

= Verbesserung: 93 %
= Kein Einfluss: 7 %
= Verschlechterung: 0 %
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22.

23.

24,

25.

26.

27.

28.

29.

30.

Wie verstandlich finden Sie die Inhalte der S3-Leitlinie FASD? (Bewertung gemaR Schulnoten:
1 = sehr verstéandlich — 6 = iiberhaupt nicht verstandlich) (n = 378)
= Durchschnitt: 2,1 (£ verstdndlich)

Wie Uibersichtlich finden Sie die Inhalte der S3-Leitlinie FASD? (Bewertung gemaR
Schulnoten: 1 = sehr iibersichtlich — 6 = liberhaupt nicht iibersichtlich) (n = 378)
= Durchschnitt: 2,0 (£ Gbersichtlich)

Wie hilfreich finden Sie die Inhalte der S3-Leitlinie FASD? (Bewertung gemaR Schulnoten: 1 =
sehr hilfreich — 6 = liberhaupt nicht hilfreich) (n = 378)
= Durchschnitt: 1,9 (£ hilfreich)

Wie gut finden Sie die Praktikabilitdt und Anwendbarkeit der S3-Leitlinie FASD? (Bewertung
gemal Schulnoten: 1 = sehr gut — 6 = sehr schlecht) (n = 378)
= Durchschnitt: 2,2 (£ gut)

Waiirden Sie Kollegen*innen die S3-Leitlinie FASD fiir Kinder und Jugendliche empfehlen?
(Ja/Nein) (n=371)
2 Ja:99%

Wenn nein, warum nicht?

= ,Sie ist auf zu wenig Kriterien aufgebaut. Kérperlange, Kopfumfang und Lidspalte ist zu
wenig. Es gibt so viele korperliche Auffalligkeiten, die alle unter den Tisch fallen.”

= ,Weil Bedarf von Patienten und die aktuellen Kriterien nicht zusammen passen. Aus
meiner Sicht trifft das Konstrukt FASD nicht. Die Schnittmenge von Patienten welche die
Kriterien erfiillen und die Patienten die klinische Einschrankungen haben und
Unterstilitzung bediirfen ist erhebliche kleiner als bei anderen Stérungsbildern. Insgesamt
in der Praxis wenig hilfreich, bedient aber viele Klischees und Vorurteile.”

Kennen Sie den Pocket Guide FASD, der die diagnostischen Kriterien der S3-Leitlinie FASD in
einer Ultrakurz-Version veranschaulicht? (Ja/Nein) (n = 531)
= Ja:31%

Haben Sie den Pocket Guide FASD in Ihrer Arbeit bereits angewendet? (Ja/Nein) (n = 162)
2 Ja:78%

Wenn nein, warum nicht? (n = 0)
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31.

In welchen Formaten wiirden Sie sich die neue ,,S3-Leitlinie FASD fiir Kinder und Jugendliche

— Diagnostik und Intervention” wiinschen? (n = 533)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Kurzversion 87%

Elternflyer (Kurzversion in verstandlicher
Sprache)

Online Version (auch zum Download)

Wichtigste Empfehlungen am Anfang der
Leitlinie auf 5 Seiten zusammengefasst

Separate Diagnostik-Algorithmen und
Flussdiagramme

Langversion

Pocketguide (Ultrakurz-Version fir die
Kitteltasche)

Foliensatz mit Leitlinieninhalten zum Download

Zwei Pocketguides fir Diagnostik und
Intervention getrennt

Kurzes Ubersichtsvideo mit Informationen zur
Leitlinie: Zielgruppe, Aufbau, behandelte...

Gedruckte Form als Buch

Englische Version
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32. Welche MaRnahmen konnten aus lhrer Sicht zu einer besseren Implementierung der S3-

Leitlinie FASD fiihren? (n = 514)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Vermittlung der Leitlinien-Inhalte in

0,
interdisziplindren Fortbildungen (Medizin,... “ 85%

e e N
Fachgesellschaften/ Berufsverbande

Vermittlung der Leitlinien-Inhalte auf
medizinischen Kongressen

e e e I -
Studentenunterricht

Verknlipfung mit Websites der Selbsthilfe _
Verknupfung mit Websites der Universitaten _ 2

Verknipfung mit Websites des BMG F 19%

6%

6%

70%

33. Wiirden Sie ein Fortbildungsangebot zum Inhalt der S3-Leilinie FASD wahrnehmen? (Ja/Nein)

34.

(n=526)
> Ja:84%

In welcher Form wiirden Sie sich ein Fortbildungsangebot wiinschen? (n = 438)

0% 10% 20% 30%

40%

50%

60%

70%

80%

Prasenz-Fortbildung (interaktiv) — 30%

36%

54%

74%
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A.9 Protokoll zur Gruppendiskussion mit Kindern und
Jugendlichen mit FASD am 19.05.2023 (10:00 -
10:40 Uhr)

An der online Gruppendiskussion nahmen zwei Madchen und vier Jungen mit FASD im Alter
zwischen neun und vierzehn Jahren teil. Die Kinder wurden im Rahmen einer Familienfreizeit
von FASD Deutschland e. V. rekrutiert. Alle Kinder befanden sich zusammen in einem Raum
und wurden von Frau Gisela Michalowski beaufsichtigt. Fragen wurden per Videoschaltung
von Frau Prof. Dr. med. Dipl.-Psych. Mirjam N. Landgraf gestellt. Frau Sonja Strieker fihrte

wahrend der gesamten Diskussion Protokoll.

Nach einer kurzen BegriiBung und der Klarung des Alters der Kinder ibernahm Frau Prof. Dr.
med. Dipl.-Psych. Landgraf das Wort. Zu Beginn erklarte sie in kindgerechter Sprache, was
eine Leitlinie bedeutet, welche Inhalte darin stehen und wofiir diese niitzlich ist. Sie betonte,
wie wichtig die Perspektive von Kindern mit FASD ist, um die Leitlinie FASD zu verbessern,

und ging dabei auf den Grund dieser Gruppendiskussion ein.
Danach stellt sie die erste Frage an die Kinder: Was sollen Arzte bei der Diagnostik beachten?

Anfangs erklarten alle Kinder, sie kdnnten sich an ihre eigene FASD-Diagnostik nicht
erinnern. Daher meinte Frau Prof. Dr. med. Dipl.-Psych. Landgraf, die Kinder sollen sich
vorstellen, sie wirden zum jetzigen Zeitpunkt eine FASD-Diagnostik erhalten. Zunachst
gingen die Kinder darauf ein, wie wichtig ihnen das ,Beraten” und ,,Reden” mit Arzten ist.
Die Arzte sollen ,Uberlegen” und die Verhaltensweisen der Kinder genau analysieren, um
richtige Diagnosen stellen zu kénnen. Schnell gingen sie auf das Thema Therapie ein, welches
jedoch erst spater beleuchtet werden sollte, sodass Frau Prof. Dr. med. Dipl.-Psych. Landgraf
auf das aktuelle Thema Diagnostik zurlckfiihrte, indem sie fragte, ob die Kinder auch
schlechte Erfahrungen bei der Diagnostik erlebt hdtten. Dies verneinten alle Kinder

einstimmig.

81



AnschlieBend wurden die Kinder gefragt, ob ihnen die Diagnose etwas gebracht hatte. Ein
Kind antwortete, es habe anfangs nicht gewusst, was FASD ist. Nachdem ihm aber die Eltern
die Bedeutung erklart hatten, habe er es verstanden und fir sich akzeptiert. Ein dlteres Kind
definierte daraufhin FASD in eigenen Worten und ging kurz auf die Griinde dieser
Erkrankung ein. Der Nutzen der Kugy-Blicher bei der Aufklarung Gber FASD wurde von den
Kindern betont. So hatten sie durch die Biicher die Erkrankung besser verstanden. Selbst das
alteste Kind sah die Biicher auch in seinem Alter als sinnvoll an. Die Kinder meinten, sie seien
Uber die Diagnose nicht traurig, und ein Kind ergdnzte, dass es helfe, wenn man wisste, dass

man eine Krankheit hat. lhm wiirde es eine , Erleichterung” verschaffen.

Die Frage, ob ihnen die Diagnose geholfen habe, besser im Leben zurechtzukommen, flihrte
zundchst zu keiner konkreten Antwort. Daher wurde explizit gefragt, ob ihr Umfeld
(,Familie“, ,Lehrer”, ,Mitschiler”, ,Freunde”) von ihrer Diagnose wiussten. Die Kinder
bejahten dies. Sie fanden es ,schwierig” und ,schlecht” die Krankheit zu ,verheimlichen”.
Mit anderen ,,darliber zu reden” helfe ihnen dagegen. Der Redebedarf der Kinder (iber ihre

Erkrankung wurde mehrfach betont.

Auf die Frage, ob sie von anderen anders behandelt werden wiirden, nachdem diese von der
Diagnose FASD erfahren héatten, wurde einstimmig mit einem ,nein“ geantwortet. Alle

Ill

wirden sie ,ganz normal“ behandeln. Ein Kind, welches eine Schule fiir Menschen mit
Behinderung besucht, fuhrte aus, dass alle seine Mitschiiler ein Problem hatten. Daher
wirde auch es nicht anders behandelt werden. Ein anderes Kind bekraftigte noch einmal,
dass es gut ist, wenn die Diagnose gestellt werde. So lernte es seine Mitschiiler vor seiner
Diagnose kennen. Nachdem es die Diagnose erhalten habe und in der Klasse verkiindet

habe, seien die anderen Kinder ganz ,zartlich” mit ihm umgegangen und hatten ihn sofort in

die Gruppe integriert. Von schlechten Reaktionen wurde nicht berichtet.

Danach wurde das Thema Therapie mit der Frage: ,, Was sollen Arzte bei der Therapie
beachten?” eingeleitet. Hier gaben die Kinder an, dass es wichtig ist nach den ,Zielen” und
,Winschen” der Kinder zu fragen und individuell auf diese einzugehen. Abermals wurde
darauf hingewiesen, dass ihnen , Gesprache” mit Fachpersonal iber ihre , Geflihle” wichtig

seien.
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Nach der Frage, welche Therapie ihnen etwas gebracht hatte, berichtete ein Kind sehr
positiv von seiner Integrationshelferin, welche ihnm in der Schule und bei den Hausaufgaben
unterstiitze. Ein anders Kind erzidhlte von seiner orthopdadischen Schiene, durch das es
wieder besser laufen konne. Die meisten Kinder berichteten positive Erfahrungen mit

Ill

Ergotherapie. Auf die Nachfrage, was sie an Ergotherapie ,so toll” fanden, erklarten die
Kinder, dass man dabei ,,Sport” mache und ihnen diese Art von Therapie ,SpalR“ mache. Die
Bedeutung des Spalifaktors wurde auch deutlich, als von ,Spielen” bei Therapien gesprochen
wurde. Ein weiteres Mal erwdhnten die Kinder, dass man bei Therapien mit ihnen ,reden”
solle, weil ihnen dies ,,gut tue”. AuRerdem wurde die Logopadie als hilfreiche Therapie zur

Sprachférderung angesprochen sowie die Physiotherapie als Behandlungsform genannt,

welche die Kinder in Anspruch nahmen.

Auf die Frage, was die Kinder mithilfe von Therapien gerne verbessern wiirden, gingen die
Kinder vor allem auf schulische Aspekte ein. So wurde eine Lerntherapie flir Mathe erwahnt
und der Wunsch in ,Deutsch besser zu werden” gedullert. Zwei Kinder erzahlten von
Problemen bei der ,Rechtschreibung” und dem ,Verwechseln von Buchstaben”. Beim
Lernen wirde es ihnen vor allem helfen, klare und ,einfache” Anweisungen zu erhalten und
wenn Inhalte sehr ,langsam“ erklart werden wirden. Durch einfache und verstdndliche

Sprache kénnten sie sich Wissen am besten aneignen.

Die Frage nach Schwierigkeiten beim SchlieRen von Freundschaften verneinten die Kinder.
Hier sdhen sie ,keine Probleme”. Eines der Kinder erklarte, es habe ,viele Freunde” und es
sei ,leicht, neue Freunde zu finden”, wahrend ein anderes von seinem besten Freund

erzahlte, der ebenfalls FASD hatte.

AnschlieBend wurde von Frau Prof. Dr. med. Dipl.-Psych. Landgraf zum Thema
Aggressionsprobleme Ubergeleitet und gefragt, was die Kinder dagegen machen wiirden. Ein
Kind erzahlte daraufhin von seinem Bruder, welcher starke Aggressionsprobleme hatte. Es
selbst wiirde sehr unter den Wutausbriichen des Bruders leiden und wiirde, auf Rat eines
Psychologen, den Bruder in solchen Fallen ,in Ruhe lassen” und ,ignorieren”, damit dieser
das Interesse am Kind verliere. Dies deckte sich mit den Berichten der anderen Kinder,

welche meinten, ihnen helfe es ,sich zuriickzuziehen”, wenn sie wiitend seien. Auch die
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Methode ,Eiswirfel (iber den Riicken zu schiitten” wurde als effektiv bei der Bewaltigung
von Wutproblemen angesehen. Zum Schluss erwahnte ein Kind, es helfe ihm auch mit seinen

»Freunden zu reden®, um sich zu beruhigen.

Danach fragte Frau Prof. Dr. med. Dipl.-Psych. Landgraf, was den Kindern helfe, sich zu
konzentrieren. Hier stand besonders das Schaffen des richtigen Umfeldes im Vordergrund.
Eine ,leise Umgebung” sei ihnen sehr wichtig. Hierbei wirden auch ,Kopfhorer” helfen, um
sich in der Schule von duReren Gerauschen abzuschotten und sich bei Hausaufgaben besser
fokussieren zu koénnen. Zusatzlich wandte ein Kind ,Gedachtnisaufgaben” an, um die

Konzentrationsfahigkeit zu erhéhen.

Die konkrete Frage, ob es auch Therapien gdbe, die sie schlecht fanden, verneinten die

Kinder.

Auf die Frage, ob die Kinder Medikamente nehmen wiirden, antworteten alle Kinder mit
»ja“. Es wurden unterschiedliche Medikamente genannt, die allesamt als positiv gewertet
wurden. So wirden ihnen die Medikamente bei der ,Wut“, bei der , Konzentration” und bei

,Schlafproblemen” helfen.

Die Frage, ob Therapien ihnen helfen wiirden, dass sie sich besser fihlten, wurde zuerst von
den meisten Kindern bejaht. Ein Kind meldete sich jedoch zu Wort und meinte,
Medikamente wiirden ihm ,geflihlstechnisch” nicht helfen. So seien die Medikamente
sinnvoll, um ,,zu funktionieren®, aber nicht, dass es sich besser fihle. Fiir Zufriedenheit sei
einem der Kinder wichtig ,,mehr Freiheit” zu haben. Als Beispiel fiir die , Freiheit im Leben”
nannte das Kind , Freunde zu treffen” und ,,mehr eigene Kontrolle” zu haben. Auf die Frage,
wie dies umgesetzt werden kdnnte, konnte nicht geantwortet werden. Hier standen die
Kinder selbst im Konflikt mit dem Wunsch nach Unterstiitzung durch das Umfeld und dem

Wunsch nach Freiheit.

Als nachstes fragte Frau Prof. Dr. med. Dipl.-Psych. Landgraf, wie das Umfeld sie
unterstitzen konne. Hier betonten die Kinder, wie wichtig ihnen , konkrete Anweisungen”

seien. So sollten ,Eltern”, ,Lehrer” und , Integrationshelfer” klare Instruktionen geben und
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,auf Probleme aufmerksam machen”. Sie empfianden es als hilfreich, deutlich gesagt zu
bekommen, was ,,gut” und was ,schlecht” bei ihnen laufe. ,Beleidigt” waren sie durch diese

klaren Aussagen nicht.

Den letzten Punkt leitete Frau Prof. Dr. med. Dipl.-Psych. Landgraf mit den Worten ein, dass
man, wenn man alter wird, auch Probleme mit Depression, Drogen oder Alkohol bekommen
konnte. Hier fragte sie die Kinder, ob man diese irgendwie unterstitzen kdnne, dass sie nicht
diese Probleme erhalten wiirden. Dabei wurde die wichtige Bedeutung einer Bezugsperson
deutlich. Die Kinder erklarten, dass es ihnen helfen wiirde, wenn sie ,nicht allein” seien,

,Hilfe in der Nahe” hatten und wenn ,,eine Bezugsperson immer erreichbar” sei.

Nach etwa 40 Minuten initilerten die Kinder selbst das Ende der Diskussion. Ein
teilnehmendes Kind meldete sich, es misse sich nun verabschieden, da es noch woanders
hin misse, und sagte abschlieBend, dass ihm die Diskussion gefallen hatte. Zu diesem
Zeitpunkt wiesen auch die anderen Kinder bereits deutliche Konzentrationsschwachen auf,

sodass die Diskussion beendet wurde.

Frau Prof. Dr. med. Dipl.-Psych. Landgraf bedankte sich herzlich bei den Kindern und alle

Gesprachsteilnehmer*innen verabschiedeten sich voneinander.

Die Diskussion wurde zu Beginn von einem der Kinder leicht dominiert, welches hdufig als
erstes antwortete. Dies konnte die darauffolgenden Antworten der anderen Kinder
beeinflusst und dadurch zu Verzerrungen gefiihrt haben. Ein Kind ergriff nur zweimal das
Wort, blieb aber sonst still im Hintergrund. Ein Kind antwortete auf keine der gestellten
Fragen und horte nur still zu, sodass ein Grof3teil der erhobenen Daten von vier der
teilnehmenden Kinder stammte. Dies ist bei der Interpretation und Verallgemeinerung der

gewonnenen Informationen zu beachten.
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A. 10 Fokussierte Literaturrecherche im Rahmen des

dritten Teils des Leitlinienprojektes (2022/2023)

Pravalenz des miitterlichen Alkoholkonsums wahrend der Schwangerschaft

Die Suche nach Publikationen in deutscher und englischer Sprache umfasste den Zeitraum
vom 2011 bis 2023 und wurde in folgenden Recherchequellen durchgefiihrt:

- Literaturdatenbank Medline Gber http://www.pubmed.org
- Google Scholar

- Web of Science

- EBSCO-Datenbanken

Als Recherchevokabular wurden in PubMed folgende Begriffe verwendet:

- prenatal alcohol consumption/use/drinking/exposure
- epidemiology, incidence, frequency, prevalence, occurrence, statistics

Ausschlusskriterien fiir die Relevanzsichtung:

- Al:andere Erkrankung

- A2:Tiere/in vitro

- A3:anderes Thema

- A4: keine echten Studien z. B. Leserbriefe etc.

- A5: anderes Land als Lander Europas, USA und Canada

Final wurden 14 Publikationen zur Auswertung eigeschlossen.

Eingeschlossene Literatur zur Privalenz von miitterlichem Alkoholkonsum wahrend der

Schwangerschaft

1. Chiandetti, A., Hernandez, G., Mercadal-Hally, M., Alvarez, A., Andreu-Fernandez, V., Navarro-Tapia, E.,
Bastons-Compta, A., & Garcia-Algar, O. (2017). Prevalence of prenatal exposure to substances of abuse:
questionnaire versus biomarkers. Reproductive Health, 14(1). https://doi.org/10.1186/s12978-017-
0385-3

2. McCarthy, R., Mukherjee, R. A. S., Fleming, K. M., Green, J., Clayton-Smith, J., Price, A. D., Allely, C. S., &
Cook, P. A. (2021). Prevalence of fetal alcohol spectrum disorder in Greater Manchester, UK: An active
case ascertainment study. Alcoholism: Clinical and Experimental Research, 45(11), 2271-2281.
https://doi.org/10.1111/acer.14705

3. Bakhireva, L. N., Sharkis, J., Shrestha, S., Miranda-Sohrabji, T. J., Williams, S., & Miranda, R. C. (2017).
Prevalence of Prenatal Alcohol Exposure in the State of Texas as Assessed by Phosphatidylethanol in
Newborn Dried Blood Spot Specimens. Alcohol Clin Exp Res, 41(5), 1004-1011.
https://doi.org/10.1111/acer.13375
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4. DiBattista, A., Ogrel, S., MacKenzie, A. E., & Chakraborty, P. (2022). AQuantitation of
phosphatidylethanols in dried blood spots to determine rates of prenatal alcohol exposure in Ontario.
Alcohol Clin Exp Res, 46(2), 243-251. https://doi.org/10.1111/acer.14766

5. McCormack, C., Hutchinson, D., Burns, L., Wilson, J., Elliott, E., Allsop, S., Najman, J., Jacobs, S., Rossen,
L., Olsson, C., & Mattick, R. (2017). Prenatal Alcohol Consumption Between Conception and Recognition
of Pregnancy. Alcohol Clin Exp Res, 41(2), 369-378. https://doi.org/10.1111/acer.13305

6. Bakhireva, L. N., Kane, M. A,, Bearer, C. F., Bautista, A., Jones, J. W., Garrison, L., Begay, M. G,,
Ozechowski, T., & Lewis, J. (2019). Prenatal alcohol exposure prevalence as measured by direct ethanol
metabolites in meconium in a Native American tribe of the southwest. Birth Defects Res, 111(2), 53-61.
https://doi.org/10.1002/bdr2.1427

7. Umer, A, Lilly, C., Hamilton, C., Baldwin, A., Breyel, J., Tolliver, A., Mullins, C., John, C., & Maxwell, S.
(2020). Prevalence of alcohol use in late pregnancy. Pediatr Res, 88(2), 312-319.
https://doi.org/10.1038/s41390-019-0731-y

8. Popova, S., Lange, S., Poznyak, V., Chudley, A. E., Shield, K. D., Reynolds, J. N., Murray, M., & Rehm, J.
(2019). Population-based prevalence of fetal alcohol spectrum disorder in Canada. BMC Public Health,
19(1). https://doi.org/10.1186/s12889-019-7213-3

9. Popova, S, Lange, S., Probst, C., Gmel, G., & Rehm, J. (2017). Estimation of national, regional, and global
prevalence of alcohol use during pregnancy and fetal alcohol syndrome: a systematic review and meta-
analysis. The Lancet Global Health, 5(3), e290-e€299. https://doi.org/10.1016/s2214-109%(17)30021-9

10. Bakhireva, L. N., Leeman, L., Roberts, M., Rodriguez, D. E., & Jacobson, S. W. (2021). You Didn’t Drink
During Pregnancy, Did You? Alcoholism: Clinical and Experimental Research, 45(3), 543-547.
https://doi.org/10.1111/acer.14545

11. Howlett, H., Mackenzie, S., Gray, W. K., Rankin, J., Nixon, L., & Brown, N. W. (2020). Assessing the
prevalence of alcohol consumption in early pregnancy using blood biomarker analysis: a consistent
pattern across north-east England? J Public Health (Oxf), 42(1), e74-e80.
https://doi.org/10.1093/pubmed/fdz039

12. Adler, J., Rissmann, A., Kropf, S., Mohnicke, K., Taneva, E., Ansorge, T., Zenker, M., & Wex, T. (2021).
Estimated Prevalence of Harmful Alcohol Consumption in Pregnant and Nonpregnant Women in Saxony-
Anhalt (NorthEast Germany) Using Biomarkers. Alcoholism: Clinical and Experimental Research, 45(4),
819-827. https://doi.org/10.1111/acer.14567

13. Dejong, K., Olyaei, A., & Lo, J. 0. (2019). Alcohol Use in Pregnancy. Clinical Obstetrics &amp; Gynecology,
62(1), 142-155. https://doi.org/10.1097/grf.0000000000000414

14.Howard, J. T., Perrotte, J. K., Flores, K., Leong, C., Nocito, J. D., 3rd, & Howard, K. J. (2022). Trends in
Binge Drinking and Heavy Alcohol Consumption Among Pregnant Women in the US, 2011 to 2020. JAMA
Netw Open, 5(8), e2224846. https://doi.org/10.1001/jamanetworkopen.2022.24846

Pravalenz der FASD

Separate Literaturrecherche fir die Pravalenz der FASD in Deutschland und fir die

internationale Pravalenz der FASD:

Pravalenz der FASD in Deutschland

Die fokussierte Literaturrecherche zur Pravalenz der FASD in Deutschland wurde am

09.12.2022 durchgefiihrt:
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Literaturdatenbank Suchbegriffe Anzahl der
Treffer
Medline, Suchoberflache: PubMed (("fetal alcohol spectrum disorder" OR "fetal 40

(germany)

alcohol syndrome") AND (prevalence)) AND

Dariber hinaus wurden die Referenzlisten der identifizierten Literatur nach weiteren

potentiell relevanten Daten gesichtet.

Nach der Sichtung der 40 gefundenen Publikationen wurden 3 von ihnen in die finale

Auswertung eingeschlossen.

Tabelle: Ubersicht zu den eingeschlossenen Publikationen zur Privalenz der FASD in Deutschland.

Referenz Methode Ergebnisse
Kraus 2019 Registerbasierte Studie Haufigkeit bei Lebendgeburten (Jahr 2014)
Schatzung der FASD und FAS basierend auf der Annahme, dass 27,6% der
Inzidenz in Deutschland* Schwangeren in Deutschland Alkohol konsumieren!
(Grundlage fir die
Inzidenzschatzung bilden Daten aus | FAS (geschatzte Pravalenz im Jahr 2014):
der German Health Update Study 41 (95%-KI 24; 63) pro 10 000 Lebendgeburten
(GEDA)' aus denen die Haufigkeit d. h. von insgesamt 714 927 Lebendgeburten im Jahr
des Alkoholkonsums wahrend der 2014, 2 930 (95%-KI 1 720; 4 500) mit FAS geboren
Schwangerschaft in Deutschland
abgeleitet wurde und publizierte FASD (geschatzte Pravalenz im Jahr 2014):
Pravalenzangaben aus 177 (95%-KI 135-320) pro 10 000 Lebendgeburten
internationalen empirischen d. h. von insgesamt 714 927 Lebendgeburten im Jahr
Studien (u.a. aus Australien, 2014, 12 650 (95%-KI 9 650; 23 310) mit FASD geboren
Kanada, Kroatien, Frankreich,
Italien, Korea und den USA) zu
FASD und FAS)
Lange 2017 Systematisches Review und Pravalenz bei Kindern und Jugendlichen (0 — 16,4 Jahre)
Metaanalyse aus der Allgemeinbevdlkerung (Jahr 2012)
Pravalenz von FASD bei Kindern
und Jugendlichen aus der FASD
Allgemeinbevolkerung t 230 (95%-KI 0; 550) pro 10 000 Kindern und Jugendlichen
24 Primarstudien eingeschlossen Pravalenzen flr verschiedene Lander in der Publikation
(keine deutsche Studie) verfligbar: “In this meta-analysis of 24 unique studies and
1416 unique children and youth with FASD,
approximately 8 of 1000 in the general population had
FASD, and 1 of every 13 pregnant women who consumed
alcohol during pregnancy delivered a child with FASD. The
prevalence of FASD was found to be notably higher
among special populations.”
Popova Systematisches Review und Pravalenz in der Aligemeinbevoélkerung (Jahr 2012)
2017 Metaanalyse:

Pravalenz von FAS in der

FAS

88




Allgemeinbevolkerung § 383 (95%-KI 0; 1054) pro 10 000 Personen

62 Primarstudien eingeschlossen “This study has estimated that globally, about 10% of
(keine deutsche Studie) women in the general population consume alcohol during
pregnancy and 1 in 67 women delivered a child with FAS.
This finding means that, on average, about 15 of every 10
000 livebirths worldwide will have FAS, translating to
about 119 000 children born with FAS globally every year.
In some regions (most notably in the WHO European
Region) a high proportion (about a quarter) of pregnant
women in the general population consume alcohol during
pregnancy, which is mirrored by also having the highest
FAS prevalence that is 2.6 times higher than the global
average (14,6 per 10 000; 95% Cl 9,4; 23,3).”

KI: Konfidenzintervall; FAS: Fetales Alkohol Syndrom; FASD: Fetale Alkoholspektrumstérungen; WHO: World
Health Organization

* Zitat aus Kraus 2019: “The estimations of FAS and FASD were based on the method proposed by Popova 2017
and Lange 2017. This methodology estimates FAS and FASD indirectly using recent German prevalence data of
alcohol use during pregnancy, as representative data on these diseases were not available for Germany. The
incidences of FAS and FASD in countries with one or no empirical studies, including Germany, were thus
predicted using data on the prevalence of alcohol use during pregnancy and estimations of the quotient for the
average number of pregnant women who consumed alcohol per one case of FAS or FASD for countries with
available data. The incidences of FAS or FASD were then predicted by applying this quotient to the country-
specific prevalence of alcohol use during pregnancy.”

t Zitat aus Kraus 2019: “Data on the prevalence of alcohol use during pregnancy were obtained from the
German Health Update Study (GEDA) [Lange C, et al. Data resource profile: German Health Update (GEDA) - the
health interview survey for adults in Germany. Int J Epidemiol. 2015;44:442-50.36] for the survey years 2009 (n
= 21,262), 2010 (n = 22,050), and 2012 (n = 19,294). These data were pooled and weighted to represent the
distribution of the general population on December 31, 2011. At the time of their interview, n = 374 women
reported being pregnant, and of those women, 27.6% (95% Cl 22.5%; 33.3%) reported having consumed
alcohol during their pregnancy (calculations by C. Lange, data not published).”

t Zitat aus Lange 2017: “For countries with 1 or no empirical study, we estimated the prevalence of FASD by
using country-specific data on the prevalence of alcohol use during pregnancy (obtained from Popova 2017).
First, we estimated a quotient of the mean number of women who consumed alcohol during pregnancy per 1
case of FASD by using the pooled estimates of the prevalence of FASD available from countries with a WHO
drinking pattern score of 3 or less. [...] These data were then linked to the prevalence of alcohol use during
pregnancy for each respective country. Second, we applied this quotient to the country-specific prevalence of
alcohol use during pregnancy to estimate the prevalence of FASD.”

§ Zitat aus Popova 2017: “For countries with one or no empirical studies (or where the meta-analysis resulted
in a Cl of 0-100%), we predicted the prevalence of FAS using data on the prevalence of alcohol use during
pregnancy. This method included the following steps: first, we estimated a quotient for the average number of
pregnant women who consumed alcohol per one case of FAS for countries with available data and then we
predicted prevalence of FAS by applying this quotient to the country-specific prevalence of alcohol use during
pregnancy.”

Eingeschlossene Literatur zur Pravalenz der FASD in Deutschland
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1.

2.

Kraus L, Seitz NN, Shield KD, Gmel G, Rehm J: Quantifying harms to others due to alcohol consumption in
Germany: a register-based study. BMC medicine 2019; 17: 1-9.

Lange S, Probst C, Gmel G, Rehm J, Burd L, Popova S: Global prevalence of fetal alcohol spectrum
disorder among children and youth: a systematic review and meta-analysis. JAMA pediatrics 2017; 171:
948-56.

Popova S, Lange S, Probst C, Gmel G, Rehm J: Estimation of national, regional, and global prevalence of
alcohol use during pregnancy and fetal alcohol syndrome: a systematic review and meta-analysis. The
Lancet Global Health 2017; 5: e290—e9.

Internationale Préavalenzen der FASD

Die Suche nach internationalen Publikationen zur Pravalenz der FASD wurde im Jahr 2023

folgendermalien durchgefiihrt

1.
2.
3.

Eingabe Stichwort ,,FASD-Prevalence” bei Pubmed (1.277 Ergebnisse)

Suche in der Cochrane Bibliothek-Deutsch (keine weiteren Ergebnisse)

Screening der Ergebnisse und Setzen der Filterfunktion auf letzte 10 Jahre und Abstract (295
Ergebnisse)

Sichtung auf Pravalenz der FASD (nicht Alkoholkonsum in der Schwangerschaft) (45

Ergebnisse)
Sichtung auf ausschlieRlich Kinder und Jugendliche (21 bzw. 22 Ergebnisse)
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Tabelle: Ubersicht zu internationalen Publikationen zur Privalenz der FASD.

Land Autor Jahr | Fall- Pravalenz pro Guideline Geschlecht Alter Besonderheiten
(Region) zahl 1.000 (Jahre)

USA/Arizona, Fox, D.G. 201 | k.A. | 0,3-0,8 k. A. 7-9 Hoéchste: American/Indian/Alaska Native
Colorado, New York 5 Niedrigste: Hispanic
USA/Rocky May, P.A. 201 | 6.63 | 11,3-50,0 51,9% 6,7 Gewichtete Prévalenz 31,1
Mountains, 8 9 mannl.,
Midwestern, 79,3% White
Southeastern, Pacific maternal
Southwest race
USA/South California, | Montag, 201 | 488 | 41 50% mannl. 6,6
Indian Community A.C. 9 50% weibl.
USA/Midwestern City | May, P.A. 202 | 891 | 14,4-41,2 Co FASP Kein Unterschied bei Rasse, Ethnik und

0 soziobkonomischem Status
USA/Rocky Mountain | May, P.A. 201 | 1.27 | 10,9-25,2 Dismorphiezeichen, Grundsch
Region City 5 8 Fragebogen ule
USA/Midwestern May, P.A. 201 24-48 6—7 70% aller Schulanfanger

4
Kanada/Ontario Popova, S. | 201 | 2.55 | 29,3 Canadian Guidlines 7-9

9 5
Kanada Palmeter, | 202 1 Canadian Health Survey 1-17,

S. 1 Bei Indigenen: on Children and Youth Median:
12 5,7

Sudafrika May, P.A. 201 | 747 | 135,1-207,5 Dismorphiezeichen, 6—7 Erstklassler

3 Fragebogen
Sudafrika/WestCup Lubbe, M. | 201 | 166 | 127 Lesefertigkeiten, 1.-4. Klasse

7 Lernfahigkeiten
Sudafrika May, P.A. | 201 196-276 Korperliche




7 Auffalligkeiten,
Kopfumfang,
Dismorphie, Verhalten
Sidafrika May, P.A. | 202 | 735 | 160-310 Dismorphiediagnostik Erstklassler
0 und
Verhaltensbeobachtun
g
GroRbritannien/Bristo | McQuire, 201 | 223 | 72
I C. 9
GroRbritannien Mc 202 | 220 | 36 8-9
/Manchester Carthy,R. | 1
Kroatien Petkovic, 201 | 824 | 66,7 IOM Kriterien 1.-4. Klasse
G. 3
Deutschland Kraus, L. 201 Metaanalytischer Ansatz
9
Deutschland Feldmann | 201 | 267 | 232 Diagnostik Feldmann Pflegekinder
2 Fragebogen
Ukraine Colom, J. 202 | 162 | 500 8-24
1
Welt Popova, S. | 201 | 328 | 7,7
7 Stud
ien
Weltweit Popova, S. | 201 | 6.17 | 10- bis 40-mal
Subpopulationen 9 7 hoher als
- Pflege/Heime erwarteter
- Justizanstalten globaler Wert
- Sonderschulen 7,7
- Spezialkliniken
69 Studien aus 17
Ldndern
Welt Popova,S. | 201 | 141 | siehe 0-16 Europ: 19,8/1.000
7 6 Besonderheiten Von 187 Landern hatte die 6stliche

Mittelmeerregion der WHO die niedrigste
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Pravalenz von 0,1/1.000

Die hochsten Pravalenzen hatten:
- Irland: 47,5/1.000
- Kroatien: 53,3/1.000
- Sudafrika: 111,1/1.000

Welt

Roozen, S.

201

188

siehe
Besonderheiten

Kroatien: 43,01/1.000
Italien: 36,89/1.000
Sudafrika: 28,29/1.000

Bezogen auf ARBD hatte Australien:

10,82/1.000
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A.11

Methodik systematische Literaturrecherche -
Diagnostische Kriterien der FASD (dritter Teil des

Leitlinienprojektes 2022)

Suchstrategien

Medline (via PubMed)

Search Date: 22-06-2022

Search ||Query

#14

#13

#12

#11

#10

#9

#8

#7

#6

#5

Search: #11 AND #13

Search: "Practice Guideline" [Publication Type] OR (guideline [tiab] OR guidelines [tiab])

Search: #3 AND #9 Filters: Systematic Review, from 2015/7/1 - 3000/12/12

Search: #3 AND #9 Filters: from 2015/7/1 - 3000/12/12

Search: #3 AND #9

Search: #6 OR #7

Search: (developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR
anomalies)) OR deficits OR growth deficiency OR facial phenotype OR ("central nervous system"
AND (damage OR dysfunction)) OR ((cognitive OR communication OR behavioral) AND (difficulties
OR disabilities)) OR adverse life outcomes OR mental health concerns OR ((fluency OR articulation)
AND abilities)

Search: (developmental[Title/Abstract] AND (defect[Title/Abstract] OR defects[Title/Abstract] OR
abnormality[Title/Abstract] OR abnormalities[Title/Abstract] OR anomaly[Title/Abstract] OR
anomalies[Title/Abstract])) OR deficits[Title/Abstract] OR growth deficiency[Title/Abstract] OR
facial phenotype[Title/Abstract] OR ("central nervous system"[Title/Abstract] AND
(damage[Title/Abstract] OR dysfunction[Title/Abstract])) OR ((cognitive[Title/Abstract] OR
communication|[Title/Abstract] OR behavioral[Title/Abstract]) AND (difficulties[Title/Abstract] OR
disabilities[Title/Abstract])) OR adverse life outcomes[Title/Abstract] OR mental health
concerns[Title/Abstract] OR ((fluency[Title/Abstract] OR articulation[Title/Abstract]) AND
abilities[Title/Abstract])

Search: #4 OR #5

Search: diagnos* [tiab] OR screen* [tiab]
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Search | Query

#4 Search: "diagnosis"[MeSH Terms] OR "diagnosis"[MeSH Subheading]

#3 Search: #1 OR #2

#2 Search: "Fetal Alcohol Spectrum Disorder*"[tiab] OR "Foetal Alcohol Spectrum Disorder*"[tiab] OR
FASD [tiab] OR FASDs [tiab] OR "Fetal Alcohol Syndrome*" [tiab] OR "Foetal Alcohol
Syndrome*"[tiab] OR "Alcohol Related Birth Defect*"[tiab] OR "Alcohol Related
Neurodevelopmental Disorder*" [tiab] OR "Fetal Alcohol Effect*" [tiab] OR (alcohol [tiab] AND
(embryopathy [tiab] OR embryofetopathy [tiab])) OR "Foetal Alcohol Effect*"[tiab] OR "Fetal
alcohol disorder*" [tiab]

#1 Search: "Fetal Alcohol Spectrum Disorders"[Mesh]

Cochrane Library via Wiley

Date Run: 22-06-22

#1 MeSH descriptor: [Fetal Alcohol Spectrum Disorders] explode any trees

#2 ("Fetal Alcohol Spectrum Disorder*" OR "Foetal Alcohol Spectrum Disorder*" OR FASD OR FASDs
OR "Fetal Alcohol Syndrome*" OR "Foetal Alcohol Syndrome*" OR "Alcohol Related Birth Defect*" OR
"Alcohol Related Neurodevelopmental Disorder*"  OR "Fetal Alcohol Effect*"  OR (alcohol  AND
(embryopathy OR embryofetopathy )) OR "Foetal Alcohol Effect*" OR "Fetal alcohol disorder*"):ti,ab,kw

#3 #1 OR #2

#4 MeSH descriptor: [Diagnosis] explode any trees 444924

#5 MeSH descriptor: [] explode any trees and with qualifier(s): [diagnosis - DI]

#6 (diagnos* OR screen*):ti,ab,kw

#7 #4 OR #5 OR #6

#8 ((development* AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR

anomalies )) OR deficit OR deficits OR growth deficien* OR facial phenotype OR ("central nervous system"
AND (damage OR dysfunction* )) OR ((cognitive OR communication OR behavioral OR behavioural ) AND
(difficult®* OR disabilit* )) OR adverse life outcomes OR mental health concerns OR ((fluen* OR articulat* )
AND abilit* )):ti,ab,kw

#9 #7 OR #8

#10 #3 AND #9 with Cochrane Library publication date Between Jul 2015 and Jul 2022
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PsycINFO/PsycARTICLES/PSYNDEX via EBSCO

Search Date 06-07-22

# Query Limiters/Expanders

Interface -
EBSCOhost
Research
Databases
Search
Screen -

Expanders - Apply Advanced

equivalent subjects Search

(TX ( ("systematic review" or "meta analysis") )) AND (S7 Search modes - Find Database -
S9 AND S8) any my search terms  APA Psycinfo

Interface -
EBSCOhost
Research
Databases
Search
Expanders - Apply Screen -
equivalent subjects Advanced
Search modes - Find Search
any of my search Database -
S8 TX ("systematic review" or "meta analysis") terms APA Psycinfo

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Expanders - Apply Advanced
equivalent subjects Search
Search modes - Find Database -
S7 (S4 OR S5) AND (S1 AND S6) any my search terms  APA Psyclnfo

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Expanders - Apply Advanced
equivalent  subjects Search
Search modes - Find Database -
S6 S4 OR S5 any my search terms  APA Psyclnfo
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S5

sS4

S3

S2

((T1 development* OR AB development*) AND ((TI defect
OR AB defect) OR (Tl defects OR AB defects) OR (TI
abnormality OR AB abnormality) OR (Tl abnormalities OR
AB abnormalities) OR (TI anomaly OR AB anomaly) OR (TI
anomalies OR AB anomalies))) OR (TI deficit OR AB deficit)
OR (TI deficits OR AB deficits) OR (TI "growth deficien*" OR
AB "growth deficien*") OR (TI "facial phenotype" OR AB
"facial phenotype") OR ((TI "central nervous system" OR
AB "central nervous system") AND ((TI damage OR AB
damage) OR (Tl dysfunction* OR AB dysfunction*))) OR
(((TI cognitive OR AB cognitive) OR (Tl communication OR
AB communication) OR (Tl behavioral OR AB behavioral)
OR (TI behavioural OR AB behavioural)) AND ((TI difficult*
OR AB difficult*) OR (TI disabilit* OR AB disabilit*))) OR (TI
"adverse life outcomes" OR AB "adverse life outcomes")
OR (Tl "mental health concerns" OR AB "mental health
concerns") OR (((TI fluen* OR AB fluen*) OR (TI articulat*
OR AB articulat*)) AND (Tl abilit* OR AB abilit*))

S2 OR S3

(TI diagnos* OR AB diagnos*) OR (Tl screen* OR AB
screen*)

DE "Diagnosis" OR DE "Anthropometry" OR DE "Computer
Assisted Diagnosis" OR DE "Diagnosis Related Groups" OR
DE "Differential Diagnosis" OR DE "Dual Diagnosis" OR DE
"Educational Diagnosis" OR DE "Galvanic Skin Response"
OR DE "Medical Diagnosis" OR DE "Misdiagnosis" OR DE
"Neuroimaging" OR DE "Psychodiagnosis"

Expanders - Apply
equivalent  subjects
Search modes - Find
any my search terms

Expanders - Apply
equivalent  subjects
Search modes - Find
any my search terms

Expanders - Apply
equivalent  subjects
Search modes - Find
any of my search
terms

Expanders - Apply
equivalent  subjects
Search modes - Find
any my search terms

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
APA Psycinfo

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
APA Psycinfo

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
APA Psyclnfo

Interface -
EBSCOhost
Research
Databases
Search
Screen -
Advanced
Search
Database -
APA Psycinfo
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(TI "Fetal Alcohol Spectrum Disorder*" OR AB "Fetal
Alcohol Spectrum Disorder*") OR (Tl "Foetal Alcohol
Spectrum Disorder*" OR AB "Foetal Alcohol Spectrum
Disorder*") OR (TI FASD OR AB FASD) OR (Tl FASDs OR AB
FASDs) OR (TI "Fetal Alcohol Syndrome*" OR AB "Fetal
Alcohol Syndrome*") OR (Tl "Foetal Alcohol Syndrome*"

OR AB '"Foetal Alcohol Syndrome*") OR (TI "Alcohol Interface -
Related Birth Defect*" OR AB "Alcohol Related Birth EBSCOhost
Defect*") OR (TI "Alcohol Related Neurodevelopmental Research

Disorder*" OR AB "Alcohol Related Neurodevelopmental Databases
Disorder*") OR (Tl "Fetal Alcohol Effect*" OR AB "Fetal Search

Alcohol Effect*") OR ((TI alcohol OR AB alcohol) AND ((TI Expanders - Apply Screen -
embryopathy OR AB  embryopathy) OR (TI equivalent subjects Advanced
embryofetopathy OR AB embryofetopathy))) OR (Tl "Foetal Search modes- Find Search
Alcohol Effect*" OR AB "Foetal Alcohol Effect*") OR (TI any of my search Database -
S1 ‘"Fetal alcohol disorder*" OR AB "Fetal alcohol disorder*")  terms APA Psycinfo

TRIP Database https://www.tripdatabase.com/

Search Date: 06/07/2022

(title:diagnos* title:or title:screen*) AND ("fetal alcohol spectrum disorders" OR "fetal alcohol spectrum
disorder*" OR "foetal alcohol syndrome*")

Epistemonikos www.epistemonikos.org

Search Date: Jun 22, 2022

(title:((title:((diagnos* OR detect* OR screen*) OR ((title:(developmental AND (defect OR defects OR
abnormality OR abnormalities OR anomaly OR anomalies)) OR abstract:(developmental AND (defect OR defects
OR abnormality OR abnormalities OR anomaly OR anomalies))) OR (title:(deficit* OR "growth deficiency" OR
"facial phenotype" OR "facial phenotypes") OR abstract:(deficit* OR "growth deficiency" OR "facial phenotype"
OR "facial phenotypes")) OR (title:("central nervous system" AND (damage OR dysfunction)) OR
abstract:("central nervous system" AND (damage OR dysfunction))) OR (title:((cognitive OR communication OR
behavioral OR behavioural) AND (difficult* OR disab*)) OR abstract:((cognitive OR communication OR
behavioral OR behavioural) AND (difficult* OR disab*))) OR (title:("adverse life outcomes" OR "mental health
concern" OR "mental health concerns") OR abstract:("adverse life outcomes" OR "mental health concern" OR
"mental health concerns")) OR (title:((fluen* OR articulat*) AND (able OR abilit*)) OR abstract:((fluen* OR
articulat*) AND (able OR abilit*))))) OR abstract:((diagnos* OR detect* OR screen*) OR ((title:(developmental
AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR anomalies)) OR
abstract:(developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR
anomalies))) OR (title:(deficit* OR "growth deficiency" OR "facial phenotype" OR "facial phenotypes") OR
abstract:(deficit* OR "growth deficiency" OR "facial phenotype" OR "facial phenotypes")) OR (title:("central
nervous system" AND (damage OR dysfunction)) OR abstract:("central nervous system" AND (damage OR
dysfunction))) OR (title:((cognitive OR communication OR behavioral OR behavioural) AND (difficult* OR
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disab*)) OR abstract:((cognitive OR communication OR behavioral OR behavioural) AND (difficult* OR disab*)))
OR (title:("adverse life outcomes" OR "mental health concern" OR "mental health concerns") OR
abstract:("adverse life outcomes" OR "mental health concern" OR "mental health concerns")) OR (title:((fluen*
OR articulat*) AND (able OR abilit*)) OR abstract:((fluen* OR articulat*) AND (able OR abilit*)))))) AND
(title:("Fetal Alcohol Spectrum Disorder" OR "Foetal Alcohol Spectrum Disorder" OR "Fetal Alcohol Syndrome"
OR "Foetal Alcohol Syndrome" OR FASD OR "Alcohol Related Birth Defect" OR "Alcohol Related
Neurodevelopmental Disorder" OR "fetal alcohol effect" OR "fetal alcohol effects" OR (alcohol* AND
(embryopathy OR embryofetopathy))) OR abstract:("Fetal Alcohol Spectrum Disorder" OR "Foetal Alcohol
Spectrum Disorder" OR "Fetal Alcohol Syndrome" OR "Foetal Alcohol Syndrome" OR FASD OR "Alcohol Related
Birth Defect" OR "Alcohol Related Neurodevelopmental Disorder" OR "fetal alcohol effect" OR "fetal alcohol
effects" OR (alcohol* AND (embryopathy OR embryofetopathy))))) OR abstract:((title:((diagnos* OR detect* OR
screen*) OR ((title:(developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly OR
anomalies)) OR abstract:(developmental AND (defect OR defects OR abnormality OR abnormalities OR anomaly
OR anomalies))) OR (title:(deficit* OR "growth deficiency" OR "facial phenotype" OR "facial phenotypes") OR
abstract:(deficit* OR "growth deficiency" OR "facial phenotype" OR "facial phenotypes")) OR (title:("central
nervous system" AND (damage OR dysfunction)) OR abstract:("central nervous system" AND (damage OR
dysfunction))) OR (title:((cognitive OR communication OR behavioral OR behavioural) AND (difficult* OR
disab*)) OR abstract:((cognitive OR communication OR behavioral OR behavioural) AND (difficult* OR disab*)))
OR (title:("adverse life outcomes" OR "mental health concern" OR "mental health concerns") OR
abstract:("adverse life outcomes" OR "mental health concern" OR "mental health concerns")) OR (title:((fluen*
OR articulat*) AND (able OR abilit*)) OR abstract:((fluen* OR articulat*) AND (able OR abilit*))))) OR
abstract:((diagnos* OR detect* OR screen*) OR ((title:(developmental AND (defect OR defects OR abnormality
OR abnormalities OR anomaly OR anomalies)) OR abstract:(developmental AND (defect OR defects OR
abnormality OR abnormalities OR anomaly OR anomalies))) OR (title:(deficit* OR "growth deficiency" OR "facial
phenotype" OR "facial phenotypes") OR abstract:(deficit* OR "growth deficiency" OR "facial phenotype" OR
"facial phenotypes")) OR (title:("central nervous system" AND (damage OR dysfunction)) OR abstract:("central
nervous system" AND (damage OR dysfunction))) OR (title:((cognitive OR communication OR behavioral OR
behavioural) AND (difficult* OR disab*)) OR abstract:((cognitive OR communication OR behavioral OR
behavioural) AND (difficult* OR disab*))) OR (title:("adverse life outcomes" OR "mental health concern" OR
"mental health concerns") OR abstract:("adverse life outcomes" OR "mental health concern" OR "mental health
concerns")) OR (title:((fluen* OR articulat*) AND (able OR abilit*)) OR abstract:((fluen* OR articulat*) AND (able
OR abilit*)))))) AND (title:("Fetal Alcohol Spectrum Disorder" OR "Foetal Alcohol Spectrum Disorder" OR "Fetal
Alcohol Syndrome" OR "Foetal Alcohol Syndrome" OR FASD OR "Alcohol Related Birth Defect" OR "Alcohol
Related Neurodevelopmental Disorder" OR "fetal alcohol effect" OR "fetal alcohol effects" OR (alcohol* AND
(embryopathy OR embryofetopathy))) OR abstract:("Fetal Alcohol Spectrum Disorder" OR "Foetal Alcohol
Spectrum Disorder" OR "Fetal Alcohol Syndrome" OR "Foetal Alcohol Syndrome" OR FASD OR "Alcohol Related
Birth Defect" OR "Alcohol Related Neurodevelopmental Disorder" OR "fetal alcohol effect" OR "fetal alcohol
effects" OR (alcohol* AND (embryopathy OR embryofetopathy))))))
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The Oxford 2011 Levels of Evidence

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

IQuestion

Step 1
(Level 1*)

Step 2
(Level 2*)

IStep 3
(Level 3*)

IStep 4
(Level 4*)

Step 5 (Level 5)

How common is the
problem?

Local and current random sample
surveys (or censuses)

Systematic review of surveys
that allow matching to local
circumstances**

Local non-random sample**

Case-series**

n/a

Is this diagnostic or
imonitoring test
accurate?
(Diagnosis)

ISystematic review

of cross sectional studies with
consistently applied reference
standard and blinding

Individual cross sectional
studies with consistently
applied reference standard and
blinding

Non-consecutive studies, or studies without
iconsistently applied reference standards**

ICase-control studies, or
“poor or non-independent
reference standard**

Mechanism-based
reasoning

What will happen if
lwe do not add a
therapy?
(Prognosis)

Systematic review
of inception cohort studies

Inception cohort studies

ICohort study or control arm of randomized trial*

Case-series or case-
control studies, or poor
quality prognostic cohort
study**

n/a

Does this
intervention help?
(Treatment Benefits)

ISystematic review
of randomized trials or n-of-1 trials

Randomized trial
or observational study with
dramatic effect

Non-randomized controlled cohort/follow-up
study**

ICase-series, case-control
studies, or historically
controlled studies**

Mechanism-based
reasoning

What are the
ICOMMON harms?
(Treatment Harms)

ISystematic review of randomized
trials, systematic review

lof nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
lobservational study with dramatic
effect

Individual randomized trial
or (exceptionally) observational
study with dramatic effect

Non-randomized controlled cohort/follow-up
study (post-marketing surveillance) provided
there are sufficient numbers to rule out a
icommon harm. (For long-term harms the
duration of follow-up must be sufficient.)**

\What are the RARE
hharms?
(Treatment Harms)

[Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

ICase-series, case-control,
or historically controlled
studies™**

Mechanism-based
reasoning

Is this (early
detection) test
worthwhile?
(Screening)

ISystematic review of randomized
ftrials

Randomized trial

Non -randomized controlled cohort/follow-up
study**

Case-series, case-control,
lor historically controlled
studies™**

Mechanism-based
reasoning

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO does not match questions PICO), because of inconsistency between
studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.

** As always, a systematic review is generally better than an individual study.

OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence".

Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?0=5653

* OCEBM Table of Evidence Working Group = Jeremy Howick, lain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, Ivan Moschetti, Bob Phillips, Hazel Thornton, Olive

Goddard and Mary Hodgkinson
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A.12

Evidenztabellen zur eingeschlossenen Literatur liber Diagnostik der FASD (dritter Teil

des Leitlinienprojektes 2022)

Leitlinien und diagnostische Systeme

Quelle FASD Form Wachstums- Faciale ZNS PAE Kommentar und
auffalligkeiten Auffalligkeiten Auffalligkeiten Empfehlungsstarke
FASD Keine gesonderte Empfehlung
Mind. 1 Auffalligkeit: Alle 3 Auffalligkeiten: Mind. 1 strukturelle oder/und
= Geburts-/ Kérpergewicht = Lidspalten (kurz) funktionelle Auffilligkeit
= Geburts-/ Kérperlange < 3ter P., 2 SA unter
= BMI Norm A. Strukturell: Mikrozephalie < 10ter P.
fur jedes Kriterium: < 10ter P. = Philtrum (verstrichen) B. Funktionell
Soll Empfehlung = Oberlippe (schmal) - Globale Intelligenzminderung (mind. 2
Rang 4/5 Lip Philtrum SA unter Norm) oder kombinierte
FAS Guide Entwicklungsverzégerung (bei<2J.)
S3-LL 2017(1) (starker Soll Empfehlung oder/und Kein Kriterium
mind. 3 Auffalligkeiten (mind. 2 SA unter S3-LL
(Deutschland) Konsensus,

Empfehlungs-
grad A, nur ZNS
Auffélligkeiten B)

Norm) oder mind. 2 Auffalligkeiten, wenn

Epilepsie vorliegt:

-Sprache

-Fein-/Graphomotorik oder
grobmotorische Koordination

-Raumlich-visuelle Wahrnehmung oder
raumlich-konstruktive Fahigkeiten

- Exekutive Funktionen

-Lern-/ Merkfahigkeit

-Rechenfertigkeiten

- Aufmerksamkeit

(d. h. bei anderen
Auffalligkeiten)
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Quelle FASD Form Wachstums- Faciale ZNS PAE Kommentar und
auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
-Soziale Fertigkeiten oder Verhalten
Sollte Empfehlung
Mind. 2 Auffilligkeiten: | Mind. 3 Auffilligkeiten Mindestens
* Lidspalten (kurz) (Aufzéhlungspunkte sind gleichwertig): wahrscheinliche
pFAS <3ter P. bzw. 2 SA unter | - Mikrozephalie < 10ter P. Alkoholexpositio
(starker Norm - Epilepsie n

Konsensus aulRer
flr PAE)

Kein Kriterium

= Philtrum (verstrichen)
= Oberlippe (schmal)
Rang 4/5 Lip Philtrum
Guide

ARND
(Konsensus)

Kein Kriterium

Kein Kriterium

Globale Intelligenzminderung? oder
kombinierte Entwicklungsverzogerung
bei Kindern< 2 J.

Sprache?

Fein- /Graphomotorik oder
grobmotorischer Koordination?
Raumlich-visuelle Wahrnehmung oder
raumlich-konstruktive Fahigkeiten?
Exekutive Funktionen?

Lern-/ Merkfahigkeit?
Rechenfertigkeiten?

Aufmerksamkeit?

Soziale Fertigkeiten oder Verhalten

amind. 2 SA unter Norm
Soll Empfehlung

(wenn faciale
oder ZNS
Auffalligkeit)

Kriterium/
Bestatigt

Broccia 2017
(2) (Danemark)

FASD

Keine gesonderte Empfehlung

FAS

Mind. 1 Auffilligkeit:

= Geburts-/ Korpergewicht

= Geburts-/ Korperlinge

flr jedes Kriterium: < 10ter P.

pFAS

Kein Kriterium

Identisch zur dt. LL

Mind. 1 der folgenden Auffalligkeiten:
- Mikrozephalie < 10ter P.

- Abnormale Gehirnstruktur

- Fokal neurologische Defizite inkl.
Epilepsie

- Gehirnfunktionen (beurteilt anhand
psychologischer Gutachten und
psychometrischer Tests)

Mind. 1 der folgenden Auffalligkeiten:
- Mikrozephalie < 10ter P.

Identisch
zur dt. LL

LL bezieht sich in erster Linie
auf kanadische LL

Keine Literatursuche
angegeben

Expertenkonsens

104




Quelle FASD Form Wachstums- Faciale ZNS PAE Kommentar und
auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
- Abnormale Gehirnstruktur
- Gehirnfunktionen (beurteilt anhand
ARND psychologischer Gutachten und
psychometrischer Tests)
Kriterium/ Anerkennung der fehlenden
Bestdtigt Evidenz im Hinblick auf
Kriterien
Oder
Bewertung und Einschatzung
At risk for FASD* Keine Kriterien Kein Kriterium |der kanadischen LL und IOM
Kriterien und 4-Digit Code
(d. h. unbekannte |auf das polnische
PAE, bei 3 Gesundheitssystem durch
Okulicz- facialen interdisziplindres Team

Kozaryn 2021
(3)

Auffalligkeiten)

Neurodevelopmental disorders:
- deficits in 23 cognitive areas or if

Empfehlung: ,3-stage
Algorithm* basiert auf

# . - .
(Polen) FAS Mind. 1 A"‘ffa“"'gke't: ) neurological symptoms (e.g. Epilepsy) are | Kein Kriterium |EXpertenkonsensus,
o * Geburts-/ K?rperg“ewmht found in 22 cognitive areas and (d. h. bei anderen |vorhandene LL (4-6), SRs (7,
(PFAS wird nicht | = Geburts-/ Kérperlange - irregularities in >3 areas from the Auffilligkeiten) |8) und Primérstudien
berdcksichtigt) fir jedes Kriterium: < 10ter P. . emotional and social sphere, adaptation publiziert vor 2015
Identisch zur dt. LL . .
disorders, or psychopathological
symptoms Keine Literatursuche/-
- significant impact of the above- o bewertung beschrieben
ARND (ND-PAE) Kein Kriterium mentioned irregularities in daily life Krlter:!u.m/
activities and functioning in school, pre- Bestatigt Expertenkonsens
school, or work
Hoyme 2016 Mind. 2 Auffalligkeiten: A. Mind. 1 der folgenden Auffalligkeiten: These guidelines were

(6)

IOM Kriterien®
(USA)

FAS

Mind. 1 Auffalligkeit:
= Geburts-/ Kérpergewicht
= Geburts-/ Korperlinge

flr jedes Kriterium: < 10ter P.

Lidspalten (kurz)

<10 P. (Messung mit
Lineal empfohlen)
Philtrum (verstrichen)
Oberlippe (schmal)

- Mikrozephalie < 10ter P.
- Gehirnanomalien (strukturell)
- Neurophysiologisch (Epilepsie)

und

Kein Kriterium
(d. h. bei anderen
Auffalligkeiten)

formulated by the authors
over a 12-month period.
The following working
subgroups were organized
to revisit diagnostic criteria:
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Quell FASD F Wachstums- Faciale ZNS PAE Kommentar und
uetle orm auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
Rang 4/5 Lip Philtrum dysmorphology evaluation,
Guide B._,Neurobehavioural neurobehavioral
disorder”/Verhaltensstérung assessment, and definition
Kinder 2 3 J.; entweder kognitiv oder of significant documented
verhaltensbezogen: PAE.”
(i) kognitive:
globale Intelligenzminderung (mind. 1,5 Recommendations from
SA unter Norm) oder mind. 1 der the working committees
folgenden Einschrankungen (jeweils were brought back to the
mind. 1,5 SA unter Norm): larger group for discussion
exekutive Funktion, and revision.
spezifische Lernbehinderung,
Einschrankungen des Gedachtnisses, The guidelines presented
visuell-raumliche Defizite herein are the result of a
oder thorough review of the
(ii) verhaltensbezogene (mind. 1,5 SA literature and the
unter Norm) in mind. 1 der folgenden longstanding collective
Bereiche: expertise of the authors
Stimmung oder Verhaltensregulation and the evaluation of
Aufmerksamkeitsdefizit >10 000 children for
Impulskontrolle potential FASD in clinical
settings and in
Kinder < 3 J.: ,,Evidence of developmental epidemiologic studies”
delay” (mind. 1,5 SA unter Norm)
Diagnosis of pFAS with PAE requires features A and B: Trotz dieses Statements
keine Literatursuche und -
A. A characteristic pattern of minor facial anomalies, including 22 of the following: bewertung beschrieben
1. Short palpebral fissures (<10th centile)
2. Thin vermilion border of the upper lip (rank 4 or 5 on a racially normed lip/philtrum guide, if available) Expertenkonsens
pFAS mit PAE 3. Smooth philtrum (rank 4 or 5 on a racially normed lip/philtrum guide, if available)

AND

B. Neurobehavioral impairment (Adaptive skills should be assessed, but such deficits cannot stand alone for diagnosis)
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Quelle

FASD Form

Wachstums- Faciale ZNS

auffalligkeiten Auffilligkeiten Auffdlligkeiten PAE

Kommentar und
Empfehlungsstarke

B1. For children 23 y of age (a or b):

a. WITH COGNITIVE IMPAIRMENT:
-Evidence of global impairment (general conceptual ability 21.5 SD below the mean, or performance 1Q or verbal 1Q or
spatial 1Q 21.5 SD below the mean) or
-Coghnitive deficit in at least 1 neurobehavioral domain 21.5 SD below the mean (executive functioning, specific learning
impairment, memory impairment or visual-spatial impairment)

OR

b. WITH BEHAVIORAL IMPAIRMENT WITHOUT COGNITIVE IMPAIRMENT:
-Evidence of behavioral deficit in at least 1 domain 21.5 SD below the mean in impairments of self-regulation (mood or
behavioral regulation impairment, attention deficit, or impulse control)

B2. For children <3 y of age:
—Evidence of developmental delay 21.5 SD below the mean

pFAS ohne PAE

Diagnosis of pFAS without documented PAE requires all features (A-C):

A. A characteristic pattern of minor facial anomalies, including 22 of the following:

1. Short palpebral fissures (<10th centile)

2. Thin vermilion border of the upper lip (rank 4 or 5 on a racially normed lip/philtrum guide, if available)
3. Smooth philtrum (rank 4 or 5 on a racially normed lip/philtrum guide, if available)

AND

B. Growth deficiency or deficient brain growth, abnormal morphogenesis, or abnormal neurophysiology
B1. Height and/or weight <10th centile (plotted on a racially or ethnically appropriate growth curve, if available), or
B2. Deficient brain growth, abnormal morphogenesis or neurophysiology, including 21 of the following:

a. Head circumference <10th percentile

b. Structural brain anomalies

c. Recurrent non-febrile seizures (other causes of seizures having been ruled out)

AND

C. Neurobehavioral impairment (Adaptive skills should be assessed, but such deficits cannot stand alone for diagnosis)
C1. For children 23 y of age (a or b):
a. WITH COGNITIVE IMPAIRMENT:

-Evidence of global impairment (general conceptual ability 21.5 SD below the mean, or performance 1Q or verbal 1Q or
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Wachstums- Faciale ZNS Kommentar und
Quelle FASD Form atbe 1 s S TR PAE .
auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
spatial 1Q 21.5 SD below the mean) OR
-Coghnitive deficit in at least 1 neurobehavioral domain 21.5 SD below the mean (executive functioning, specific learning
impairment, memory impairment, or visual-spatial impairment)
b. WITH BEHAVIORAL IMPAIRMENT WITHOUT COGNITIVE IMPAIRMENT:
-Evidence of behavioral deficit in at least 1 domain 21.5 SD below the mean in impairments of self-regulation (mood or
behavioral regulation impairment, attention deficit, or impulse control)
C2. For children <3 y of age:
-Evidence of developmental delay 21.5 SD below the mean
Kriterium
ARND Kein Kriterium Kein Kriterium 1 Beemtrachtlgur!g kognitiv oder o
behavioral Kriterium/
(siehe pFAS) Bestatigt
ARBD** Kein Kriterium Kein Kriterium Kein Kriterium
SIGN 2019 (3) Keine eigenstandige LL, bezieht Evidenz auf die australische bzw. kanadische LL Expertenkonsens
(Schottland)
ggr;e{lo 11) Identisch zu kanadischer LL
(Australién) Nicht transparent berichtet, Referenzen beziehen sich auf andere LL oder selektiv ausgewdhlte diagnostische Instrumente Expertenkonsens

Cook 2016 (5)
(Kanada)

FASD
(Unterschied:
FASD mit/ohne
faciale
Aufflligkeit)

Kein Kriterium®

(Wachstumsauffalligkeiten
wurden im Vergleich zur
urspriinglichen Empfehlung aus
dem Jahr 2005 gestrichen; es
gibt jedoch die Empfehlung,
dass Auffalligkeiten
dokumentiert werden sollen)

FASD mit facialen
Auffilligkeiten:

Alle 3 Auffalligkeiten
(bei unbekannter PAE):
Lidspalten (kurz)

< 3ter P., 2 SA unter
Norm (computerbasierte
Messung empfohlen)
Philtrum (verstrichen)
Oberlippe (schmal)
Rang 4/5 Lip Philtrum
Guide

FASD ohne faciale

Mind. 3 Auffilligkeiten

(< 3ter P. bzw. 2 SA unter Norm):

- Motorik (einschl. Schreiben, Zeichnen,
Gleichgewicht)

- Neuroanatomie/Neurophysiologie
- Kognitiv (z. B. Lernschwache)

- Sprache

- akademische Errungenschaften

- Gedéachtnis

- Aufmerksamkeit

- Exekutive Funktionen (inkl.
Impulskontrolle, Hyperaktivitat,
Organisationsdefizit)

- Affektregulation

Kein Kriterium
(bei facialer
Auffalligkeit)

Kriterium/
Bestatigt
(bei < 3 facialen
Auffalligkeiten)

Insgesamt wurde die LL
nach etablierten Standards
durchgefiihrt:

“The guideline was
developed according to
AGREE Il framework, The
literature review was
conducted by 2 committee
[...]. Relevant reports
published from 2005 to
September 2014 were
identified. Once the
recommendations were
drafted by the steering
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Quell FASD F Wachstums- Faciale ZNS PAE Kommentar und
uetle orm auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
Auffilligkeiten: - Adaptives Verhalten, soziale committee, they were
< 3 Auffalligkeiten Fertigkeiten / Kommunikation appraised independently by
- Mikrozephalie (2 SA unter Norm; nur bei the same two researchers
Kindern, die alle 3 facialen Merkmale using GRADE. “
aufweisen, aber (noch) keine eindeutige
entwicklungsneurologische Auffalligkeit, Domadne: Wachstum,
weil zu jung) Evidenzeinschatzung: Low
(“Following an analysis of
historical clinical reports,
basic science, and clinical
research, the committee
Wenn die entwicklungsneurologische supported the
At risk for FASD* Kein Kriterium Nicht vorhanden Beurteilung aufgrund situationaler Kritelfu.m/ recommendation to
Faktoren und/oder des Alters Bestitigt remove growth as a
uneindeutig ist, aber eine PAE bestétigt.t diagnostic criterion”)
Geringe (low)
Vertrauenswiirdigkeit in
die Evidenz
Mind. 1 Auffalligkeit: Alle 3 Auffalligkeiten: A. Mind. 1 der folgenden strukturellen ,keine PAE“, Insgesamt sehr komplexes
= Geburts-/ Kérpergewicht = Lidspalten (kurz) bzw. neurologischen Auffalligkeiten ,unbekannt”, System
= Geburts-/ Korperlinge < 3ter P., 2 SA unter (Rank 4): ,bestatigt” und
flr jedes Kriterium: < 10ter P. Norm (Messung: Lineal, - Mikrozephalie < 3ter P. oder 22 SD ,bestdtigt hoch”. | Insgesamt 256
Foto) (strukturell) verschiedene Codes, die zu
(verschiedene Kombinationen = Philtrum (verstrichen) - Gehirnanomalien, die vermutlich Bei ,keiner PAE 22 diagnostischen
4-Digit Code von GroRRe und Gewicht = Oberlippe (schmal) pranatal sind (strukturell) (Nicht-Exposition | Kategorien

2000 (4, 12)

FAS

moglich)

Rang 4/5 Lip Philtrum
Guide

[Fir die Diagnose pFAS
reicht wenn 2 der
Merkmale mit 4/5
bewertet werden und
eines mit 3 (=moderat)]

- “hard” neurological findings likely to be
of prenatal origin

UND/ ODER
B. Mind. 3 funktionelle Auffalligkeiten

(Rank 3)
(= 2 SA unter Norm)

bestatigt)” kann
keine Diagnose
aus dem FASD
Spektrum
vergeben werden
(jedoch anderer
Code); bei
unbekannter

zusammengefasst wurden
Klare Beschreibung von PAE

Expertenkonsens
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Wachstums- Faciale ZNS Kommentar und
Quelle FASD Form atbe 1 s TR TR PAE .
auffalligkeiten Auffilligkeiten Auffdlligkeiten Empfehlungsstarke
mind. 3 funktionelle Auffalligkeiten Rank Exposition ist
3 reicht schon fir die Diagnose von FAS eine Diagnose
aus moglich
A. Mind. 1 der folgenden strukturellen
bzw. neurologischen Auffilligkeiten:
- Mikrozephalie < 10ter P. (strukturell)
- Gehirnanomalien (strukturell,
diagnostiziert mit bildgebenden
Verfahren))
- Neurolqglcal problems not due to a Kein Kriterium
postnatal insult or fever, or other soft “[.] effort
neurological signs outside normal limits <hould be made
Mind. 1 Auffilligkeit: Alle 3 Auffilligkeiten: | UND/ ODER :;::Stsa;’r‘ the
= Geburts-oder Korpergewicht = Lidspalten (kurz) informat;/on but )
= Geburts- oder Korperlinge < 10ter P. (Messung mit | B. funktionelle Aufflligkeiten lack of ’ KlariﬂBeschrelbung von
ir | iterium: < i - iti izi PAE
CDC 2004 (13) | FAS flr jedes Kriterium: < 10ter P. Llne?I oder Foto) . globales oder kognitives Defizit (< 3ter confirmation of
= Philtrum (verstrichen) P., 2 SA unter Norm) oder alcohol use
(adjustiert nach Alter, = Oberlippfe (schmal) - I?efizit (< 16ter P., 1 SA un}er Norm) in during pregnancy Expertenkonsens
Geschlecht, Geburtswoche, Rang 4/5 Lip Philtrum mind.3 der folgenden Doméanen
. . . . should not
ethischer Herkunft) Guide a) kognitiv oder entwicklungsbezogen
. . preclude an FAS
b) exekutive Funktionen . .
N . diagnosis if all
c) Verzogerungen der motorischen .
. other criteria are
Entwicklung resent.”
d) Aufmerksamkeitsprobleme oder P ’
Hyperaktivitat
e) soziale Fahigkeiten
f) andere wie z. B. sensorische
Fahigkeiten, pragmatisches
Sprachverstandnis, Gedachtnisdefizite
usw.)
DSM-5 (14, 15) . o . o Neurokognitiv, mind. 1 Auffalligkeit: Kriterium/ “No detailed description of
8§ ND-PAE Kein Kriterium Kein Kriterium - Einschrankung des globalen Bestitigt criteria in the DSM-5.”
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Wachstums- Faciale ZNS Kommentar und
Quelle FASD Form auffalligkeiten Auffalligkeiten Auffalligkeiten PAE Empfehlungsstarke
intellektuellen Funktionsniveaus (1Q oder (> 1 PAE)

anderer Standardwert bei einer
umfassenden entwicklungsbezogenen
Einschatzung von 70 Punkten oder
weniger)

- Einschrdankung der Exekutiven
Funktionen (z. B. schlechte Planungs- und
Organisationsfahigkeit; Inflexibilitat:
Schwierigkeiten mit
Verhaltenshemmung)

- Lernschwierigkeiten (z. B. geringere
akademische Erfolge als durch das
intellektuelle Niveau erwartbar,
spezifische Lernbehinderungen)

- Einschrdankungen des Gedachtnisses (z.
B. Probleme kiirzlich gelernte
Informationen zu erinnern; wiederholt
dieselben Fehler machen; Probleme
umfangreichere miindliche Instruktionen
zu erinnern)

- Einschrankungen im visuell-raumlichen
Denken (z. B. desorganisierte, schlecht
geplante Zeichnungen oder
Konstruktionen; Probleme Links und
Rechts auseinanderzuhalten)

UND

Selbstregulation, mind. 1 Auffilligkeit:

- Einschrankung in der
Emotionsregulation oder der Regulation
von Verhalten (z. B. labile Stimmung,
negativer Affekt oder Reizbarkeit, haufige
Woutausbrtiche)

- Aufmerksamkeitsdefizit (z. B.

“(Expert) Consensus of this
criteria are based on 3
major areas of impairment:
neurocognition, self-
regulation, and adaptive
functioning.”

“These areas of deficit,
along with evidence of in
utero exposure to PAE,
formed the basis of the ND-
PAE diagnostic criteria.”

“Criteria established due to
diversity of many do not
conduct physical
examinations and do not
have the capacity to
independently obtain
neuroimaging studies [...]
without providing evidence
based on clinical studies
why criteria shortened.”

“Criteria for DSM-5
disorders are behavioral-
based symptoms that could
be applied to case
conceptualizations by all
mental health
professionals. Although this
is somewhat dissatisfying
to professionals who are
used to using these indices
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Quelle

FASD Form

Wachstums-
auffalligkeiten

Faciale
Auffilligkeiten

ZNS
Auffdlligkeiten

PAE

Kommentar und
Empfehlungsstarke

Schwierigkeiten die Aufmerksamkeit zu
verlagern, Schwierigkeiten mentale
Anstrengung aufrecht zu erhalten)

- Beeintrachtigungen der Impulskontrolle
(z. B. warten bis man an der Reihe ist,
Schwierigkeiten, sich an Regeln zu halten

UND

Adaptive Funktion, mind. 2
Auffilligkeiten (wobei eine der beiden
erstgenannten dabei sein muss):

- Defizite bei der Kommunikation (z. B.
verspatetes Erlernen von Sprache,
Schwierigkeiten, gesprochene Sprache zu
verstehen)

- Einschrankung in der sozialen
Kommunikation und Interaktion (z. B.
UbermaRige Zutraulichkeit gegentiber
Fremden, Schwierigkeiten soziale
Hinweisreize zu verstehen,
Schwierigkeiten soziale Konsequenzen zu
verstehen)

- Beeintrachtigungen bei Fertigkeiten des
alltdglichen Lebens (z. B. verspatete
Sauberkeit, Nahrungsaufnahme oder
Reinlichkeitsverhalten; Schwierigkeiten
eine Alltagsroutine aufrecht zu erhalten)
- Beeintrachtigungen in motorischen
Fahigkeiten (z. B. schlechte Entwicklung
der Feinmotorik, verspatetes Erreichen
groRer motorischer Meilensteine oder
andauernder Defizite bei der
Gesamtmotorik; Defizite in Koordination
und Balance)

in their FASD case
conceptualization,
individuals with small head
sizes or abnormal MRI
findings are unlikely to not
have functional
neurobehavioral
consequences associated
with these physical
alterations.”

Expertenkonsens
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Wachstums- Faciale ZNS PAE Kommentar und

Quelle A auffalligkeiten Auffalligkeiten Auffalligkeiten Empfehlungsstarke

Die Hohe der Funktionseinschrankungen
in den 3 Bereichen ist nicht definiert, also
keine Festlegung von SD o.4.

Es sollte routinemaRig nach FASD gescreent werden, wenn ADHS diagnostiziert wurde und umgekehrt sollte nach ADHS
gescreent werden, wenn eine Form von FASD festgestellt wurde. Fiir die Diagnose von ADHS mit FAS sollten die DSM-5 und
die ICD-10% Kriterien verwendet werden, fiir alle anderen Diagnosen aus dem FASD-Spektrum sollte die Kanadische LL von
2005 verwendet werden bis die DSM-5 und ICD-11%% Kriterien fiir die Diagnosen weiter spezifiziert wurden.

Alkoholkonsum wahrend der Schwangerschaft sollte standardmaRig im Rahmen der ADHS-Diagnostik erhoben werden.
Young 2016 ADHS (ADHD) Dariber hinaus sollte bei der ADHS-Diagnostik (und Behandlung) auf folgende Warnsignale (,,red flags“) geachtet werden: . .

. . . s . . Nicht bewertet, da nicht
(16) with associated - mogliche oder bestéatigte Alkoholexposition wahrend der Schwangerschaft unmittelbar EASD
(England) FASD - primédres Auftreten des unaufmerksamen Subtypus von ADHD in Verbindung mit einigen (,,some”) impulsiven
Verhaltensweisen
- keine Therapieresponse oder vermehrte behaviorale Stérungen bei Verschreibung von Methylphenidat
- schlechte Therapieresponse auf Psycho Stimulantien bei Kindern mit einem 1Q unter 50
- Physische Indikatoren von FAS oder pFAS, einschlieRlich Wachstumsverzégerungen und/ oder spezifische faciale Merkmale
(z. B. verstrichenes Philtrum. Schmale Oberlippe und schmale Lidspalten)
- eine mangelhafte Therapiereaktion auf typische behaviorale Interventionen bei ADHS

ADHD: Attention Deficit Hyperactivity Disorder; ADHS: Aufmerksamkeitsdefizit-Hyperaktivitatsstérung; AGREE: Appraisal of Guidelines, Research and Evaluation; ARND: Alcohol-Related
Neurodevelopmental Disorder; BMI: Body Mass Index; CDC: Centers for Disease Control; DSM: Diagnostisches und Statistisches Manual Psychischer Storungen; FAS: Fetal Alcohol Syndrome; FASD:
Fetal Alcohol Spectrum Disorder; GRADE: Grading of Recommendations, Assessment, Development and Evaluation; ICD-10/11: International Classification of Diseases, 10th./11th. Revision; IOM:
Institute of Medicine; 1Q: Intelligence Quotient; LL: Leitlinie; MRI: Magnetic Resonance Imaging; ND-PAE: Neurodevelopmental Disorders associated with Prenatal Alcohol Exposure, ND-PAE wird
bisher nicht in ICD-10 Klassifizierung gelistet, es wird jedoch eine Klassifikation unter ,other specified disorders of the CNS“ empfohlen; PAE: Pranatale Alkoholexposition; pFAS: partial FAS; P:
Percentile; SA/SD: Standardabweichung/Standard Deviation; SIGN: Scottish Intercollegiate Guidelines Network; SR: Scoping Review; ZNS: Zentrales Nervensystem

* At risk FASD (in polnischer und kanadischer LL): keine Diagnose, nur Hinweis, dass Kind zu spaterem Zeitpunkt noch einmal evaluiert werden sollte.

** ARBD (IOM Kriterien): Kriterium ldsst sich nicht in vorliegenden Saulen abbilden: ,Eine oder mehrere wesentliche, spezifische Missbildungen, die in Tiermodellen und in klinischen Studien (mit
Menschen) bei pranatalen PAE aufgezeigt wurden.”,,One of more specific major malformations without any neurodevelopmental impairments.”

° Hoyme 2016 (IOM Kriterien) USA: bei bestatigter PAE missen Wachstums- u. strukturelle Auffilligkeiten nicht vorliegen. Description of 4 Subtypes: FAS: ,growth deficiency, with height or
weight below the 10th percentile, facial characteristics (e.g., small eyes, smooth philtrum, and thin upper lip), CNS damage (structural, neurological, and/or functional impairment)“; partial FAS:
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,some but not all of the physiological symptoms of FAS“; ARND: Patients do not present with any facial deformities but have symptoms of CNS damage associated with FAS; ARBD: ,physical
defects, such as malformations of the heart, bone, kidney, vision, or hearing systems“; ARND in Kindern < 3 Jahre schwierig zu diagnostizieren - Gefahr, dass Therapie zu spat eingeleitet wird.

# Polnische LL: verwendet nicht den Begriff ARND, sondern ND-PAE; Kriterien dhnlich, aber etwas strenger (vergleiche 4-Digit Code).

## CDC Kriterien: PAE sehr klar beschrieben: Confirmed PAE (...requires documentation of the alcohol consumption patterns of the birth mother during the index pregnancy based on clinical
observation; self-report; reports of heavy alcohol use during pregnancy by a reliable informant; medical records documenting positive blood alcohol levels, or alcohol treatment; or other social,
legal, or medical problems related to drinking during the index pregnancy.); unknown PAE (...indicates that there is neither a confirmed presence nor a confirmed absence of exposure. Examples
include: the child is adopted and prenatal exposure(s) is unknown; the birth mother is an alcoholic, but confirmed evidence of exposure during pregnancy does not exist; and conflicting reports
about exposure exist that cannot be reliably resolved.); confirmed absence of PAE (.... in very rare instances, there will be confirmed absence of exposure. Documentation that the birth mother
did not drink any amount of alcohol from conception through birth would indicate that the FAS diagnosis is not appropriate. This typically implies that the birth mother knew the date of
conception (e.g., a planned pregnancy) and did not consume alcohol from that day forward, or she was prevented from drinking for some reason (e.g., incarceration)).

§ Entwicklung der kanadischen LL: “Canadian Guidelines for Diagnosis was originally established in conjunction and consultation with the CDC, the IOM Criteria and 4-Digit Code. IOM terminology
was used, and the 4-Digit approach to describing, assessing, and measuring features indicative of FAS was adopted. The guidelines recommend review by a multidisciplinary team, a
neurobehavioral assessment, analysis and documentation of maternal alcohol history, and a differential diagnosis.” Guideline update: ,The use of FASD as a diagnostic term. The inclusion of
special considerations for diagnosing FASD in infants, young children, and adults. The deletion of “growth” as a diagnostic criterion. The addition of a new “at-risk” category for FASD. Revision and
refinement of brain domains evaluated in the neurodevelopmental assessment”. Kanadische LL, Mikrozephalie: Mikrozephalie ist eigentlich nur dann relevant, wenn Kinder zu jung fiir die
Durchfihrung entwicklungsneurologischer Tests sind. Dann darf beim Vorliegen aller drei auffalligen Gesichtsmerkmale UND Mikrozephalie die Diagnose FASD mit sentinal facial features
vergeben werden. Bei Kindern, bei denen eine Testung moglich ist, sind die Einschrankungen in mindestens 3 der genannten Domanen entscheidend. Lt. LL Autoren geht das Vorliegen aller 3
facialen Merkmale und Mikrozephalie praktisch immer auch mit entwicklungsneurologischen Auffélligkeiten einher. Kanadische LL, Wachstum: ,[...] the importance of growth in the overall
presentation of alcohol-related effects has been debated. The predictive value of growth deficiency especially in the absence of documented PAE has been queried. Evidence (O’Leary 2009 (17)),
plus clinical experience suggest that growth is neither sensitive nor sufficiently specific to indicate an FASD diagnosis. Other contemporary diagnostic approaches have relaxed the criterion for
growth deficiency in making the diagnosis, although not removing it entirely. Following an analysis of historical clinical reports, basic science, and clinical research, the committee supported the
recommendation to remove growth as a diagnostic criterion.”

Ergebnisse bisheriger Studien zu Zusammenhéangen zwischen PAE und Wachstumsauffélligkeiten geben kein klares Bild, manche Studien fanden Zusammenhange, andere nicht. In der Studie von
O’Leary 2009 (17) fand sich zunéchst ein Zusammenhang zwischen geringem Geburtsgewicht und moderatem oder hohem Alkoholkonsum, aber dieser Zusammenhang verschwand, wenn fir
Tabakkonsum kontrolliert wurde. Das Fazit von O’Leary 2009: ,There was no association between alcohol consumption during pregnancy and SGA infants after taking into account smoking
status.” Allerdings betonen sie, dass die Stichprobe bei Schwangeren mit hohem Alkoholkonsum so gering war, dass keine abschlieRenden Schlussfolgerungen gezogen werden kénnen. Astley
2016 (18) hat eine Studie durchgefiihrt, um diesen ,, approach” zu wiederlegen.

§8 DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, 5th edition): ,,ND-PAE describes the range of neuro-disabilities associated with prenatal alcohol exposure (PAE). ND-PAE can be
diagnosed regardless of the presence or absence of the physical effects of PAE. Confirmation of maternal alcohol consumption is required. Although ND-PAE is mentioned under ‘other specified
neurodevelopmental disorder’, no diagnostic criteria or detailed description is provided in the DSM-5. Further reference is made under ‘conditions needing further study’. The proposed criteria
for ND-PAE do not include criteria for recognizing facial deformities characteristic of more severe cases, nor do they recognize FASD subtypes. , The proposed criteria emphasize psychometric
measurements over features that might arguably be attributed to familial genetics (e.g., head circumference, facial dysmorphic features, and body length and weight).” DSM-5 requires
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confirmation PAE: above “minimal” levels (>13 drinks/month and >2 drinks/occasion). This threshold was suggested in reflection of a high base rate of drinking amongst women of child-bearing
years, as a minimum level, to avoid over-use of diagnosis.

$ ICD-10: P04.3 - New-born (suspected to be) affected by maternal use of alcohol (excludes FAS): Q86.0 - FAS (dysmorphic) *no further description offered for this specific code; F06.30 - Mood
disorder due to known physiological condition, unspecified; P00.4 - New-born (suspected to be) affected by maternal nutritional disorders; P01.9 - New-born (suspected to be) affected by
maternal complication of pregnancy, unspecified G93.4 - Encephalopathy, other and unspecified (static); G96.8 - Other specified disorders of central nervous system; G96.9 - Disorder of central
nervous system, unspecified.

$$ ICD-11: LD2F.00 Foetal alcohol syndrome: Fetal alcohol syndrome is a malformation syndrome caused by maternal consumption of alcohol during pregnancy. It is characterized by prenatal
and/or postnatal growth deficiency (weight and/or height <10th percentile); a unique cluster of minor facial anomalies (short palpebral fissures, flat and smooth philtrum, and thin upper lip) that
presents across all ethnic groups, is identifiable at birth, and does not diminish with age. Affected children present severe central nervous system abnormalities including: microcephaly, cognitive

and behavioral impairment (intellectual disability, deficit in general cognition, learning and language, executive function, visual-spatial processing, memory, and attention).

Neurodevelopmental syndrome due to prenatal alcohol exposure (6A0Y): no detailed description found, “This category is an 'other specified' residual category.”
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Bewertung der Leitlinien nach DELBI (https://www.Leitlinien.de/hintergrund/Leitliniengrundlagent#delbi)

(Doméne 8 des DELBI Instrument wurde nicht beriicksichtigt, da redundant)

Erfallt + / Nicht erfillt - / Unklar

Kritische Bewertung der Leitlinien und diagnostischen Systeme (eine Gesamtbewertung ist in dieser Bewertung nicht vorgesehen)

Danische

Polnische

USA /I0M

Kanadische

Australische

Schottische

4-Digit

LL LL Kriterien LL LL LL Code cne DSM-5
Domane 1: Geltungsbereich und Zweck
1. Das / die Gesamtziel(e) der LL ist / sind eindeutig
. + + + + + + -
beschrieben Basiert auf Basiert auf
2. Die in der LL behandelte(n) gesundheitsrelevante(n) kanadische kanadische
o ) ) i + + + + + + -
Frage(n) ist (sind) eindeutig beschrieben LL LL
3. Die Zielpopulation der LL ist eindeutig beschrieben + + + + + + -
Domane 2: Beteiligung von Interessengruppen
4. Die Entwicklergruppe der_LL schlie8t Mitglieder aller . . .
relevanten Berufsgruppen ein
5. Die Ansichten und Praferenzen der Zielpopulation (z. B. +
Patienten, Bevélkerung) wurden ermittelt (zum Teil)
6. Die Anwendemelgruppe(n) der LL ist (sind) eindeutig N N i i i
beschrieben
7. Die LL wurde in einer Pilotstudie von Mitgliedern der
. - + - - -
Anwenderzielgruppe getestet
Domaine 3: Genauigkeit (methodische Exaktheit) der LL-entwicklung
8. Es wurde systematisch nach Evidenz gesucht. - - - + + + -
9. Die |.<r|ter|en fir die Auswahl der Evidenz sind eindeutig i i . i
beschrieben
10. Das methodische Vorgehen bei der Formulierung der
S g . - + - - -
Empfehlungen ist eindeutig beschrieben
11. Der gesundheitliche Nutzen, Nebenwirkungen und Risiken
wurden bei der Formulierung der Empfehlungen - + - - -
bertcksichtigt
12. Die zugrunde liegende Evidenz kann den Empfehlungen .
eindeutig zugeordnet werden ] ]
13. Die LL wurde vor ihrer Veréffentlichung durch externe + . . .

Experten begutachtet
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14. Es existiert ein Verfahren zur Aktualisierung der LL

Domane 4: Klarheit der Gestaltung

15. Die Empfehlungen sind spezifisch und eindeutig

+
(zum Teil)

+
(zum Teil)

+
(zum Teil)

16. Die unterschiedlichen Alternativen des
Gesundheitsproblems sind eindeutig dargestellt

+

(zum Teil)

17. Die Schliisselempfehlungen sind einfach zu finden

+

18. Es existieren Instrumente bzw. Materialien, die die
Anwendung der LL unterstiitzen

+
(zum Teil)

Domane 5: Anwendbarkeit

19. Maogliche forderliche und hinderliche Faktoren fir die
Anwendung der LL werden beschrieben

20. Die moglichen finanziellen Auswirkungen der LL-
empfehlungen wurden beriicksichtigt

21. Die LL nennt MessgréRen fiir die Bewertung der Prozess-
und / oder Ergebnisqualitat der LL

Domadne 6: Redaktionelle Unabhidngigkeit

22. Die finanzierende Organisation hat keinen Einfluss auf die
Inhalte der LL genommen

23. Interessenkonflikte der Mitglieder der Entwicklergruppe
wurden dokumentiert und bericksichtigt

Domane 7: Anwendbarkeit im deutschen Gesundheitssystem

24. Es liegen Empfehlungen zu praventiven, diagnostischen,
therapeutischen u. rehabilitativen MaRnahmen vor

25. Es existieren Angaben, welche MaRnahmen
unzweckmaBig, uberflissig oder obsolet erscheinen

26. Die klinische Information der LL ist so organisiert, dass der
Ablauf nachvollzogen wird
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27. Es ist eine Strategie fir die einfache Zuganglichkeit und
fir die Verbreitung der LL dargelegt

28. Ein Konzept zur Implementierung wird beschrieben

29. LL enthalt Beschreibung zum methodischen Vorgehen
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Ubersicht liber die systematischen Reviews

Year
published

Country*

Last
search

Studies
(N)

Population

Diagnostic systems/test evaluated

Indextest

Comparator test

Outcomes reported

Critical Appraisal of SR
modified after
AMSTAR® and LoE after
OCEBMT+

Poitras 2017: Fetal Alcohol Spectrum

Disorders: A Review of Diagnostic Test Accuracy, Clinical and Cost-effectiveness of Diagnosis and Treatment, and Guidelines

Poitras
2017 (1)®

Canada

04/17

SRs (3)

DTA studies (10)
Guideline (1)

+ studies

evaluating clinical
effectiveness (1)

Individuals of
any age with
suspected or
diagnosed
FASD

Decision tree
model

- Second
trimester fetal
ultrasound
measures
Regression
model
developed
from a test
battery

- Fetal Alcohol
Syndrome
Diagnostic
Checklist
Computer-
assisted
morphometric
facial analyses
Narrative
analysis (not
further
defined)

Various clinical

diagnoses with
“unknown accuracy”:

4-Digit Code
Structural features
and growth deficiency
consistent with the
revised IOM criteria
Dysmophological
examination at birth
and neurobehavioural
evaluation at age 6
and/or 12 months
Astley Lip-Philtrum
Guide
Dysmorphology and
behaviour problems
(with confirmation of
PAE)

Clinical diagnosis
(based on unspecified
criteria)

Case-control study:
PAE history obtained
through retrospective
maternal report, social
service, or legal or
medical records

“Overall, there was insufficient evidence to
suggest an optimal diagnostic test for FASD,
and there remains no gold standard for FASD
diagnosis.”

“One evidence-based Canadian guideline was
identified providing recommendations
regarding the diagnosis of FASD. Based on
predominantly high-quality evidence, the
guidelines provide strong recommendations for
multi-disciplinary diagnosis based on criteria
related to facial features, PAE, and
neurodevelopmental effects.”

Literature search
described? Yes

Study selection criteria
described? Yes

Quiality assessment
performed? Yes

Reporting of diagnostic
study sufficient? No
(missing data such as DTA
effect estimates and
number of participants)

Selective reporting in
favour of Canadian
guideline (2)

LoE: Systematic review,
Level 2
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Year

*
published | CUNtrY

Diagnostic systems/test evaluated

Studies
(N)

Last

Population
search P

Indextest Comparator test

Outcomes reported

Critical Appraisal of SR
modified after

AMSTAR® and LoE after

OCEBMT*

Brown 2019: This review

analyses discrepancies in existing diagnostic tools

for FASD, and the repercussions these differences have on research, public health, and government policy

Brown
2019 (3)
[10] [10]

Canada

Individuals of
any age
suspected or
having, or
diagnosed
with FASD

NR unclear

Indextest / Comparator test not defined

- IOM criteria (developed in 1996, up-date
2005 and 2016)

- CDC 2004 guideline (only FAS)

- 4-Digit Code (developed in 1997, update
1999, 2004)

- Canadian Guidelines (2005, reviewed
2015)

- DSM-5 (ND-PAE) (2013)

- ICD-10

Physical (facial) features (for FAS)

4-Digit Code: requires 3 facial features
Canadian guidelines: requires 3 facial features
CDC guidelines: requires 3 facial features
Hoyme (modified IOM criteria): requires 2
facial features

Mental disorders

DSM-5 criteria: ND-PAE neurocognitive
impairments (but not the presence/absence of
dysmorphic physical symptoms)

Brown 2019 also refers to the review of Del
Campo 2017 (4) that argues

“that the physical (facial) features are the only
substitute for PAE and that the pattern of
physical features of FAS is considered specific
enough that a diagnosis of FAS can be
established (in the absence of confirmation
PAE). But it is also acknowledged that physical
features may only be found in the most severe
subset of patients with FASD (=FAS).”

Brown 2019 concludes:

“objective measurement of the timing and
level of PAE is a key to bride these gaps;
however, there is conflicting or limited
evidence to support the use of existing tools.”

Literature search
described? Yes

Study selection criteria
described? No

Quality assessment
performed? No

Reporting of diagnostic
study sufficient? No

LoE: Systematic review,
Level 3 (low quality)

Lim 2022: The aims of this systematic review are to identify FASD screening

tools and examine their performance characteristics

Lim
2022 (5)
[11][11]

Australia

Indextest / Comparator test not defined

16 Individuals
01/21 with
(comprising 5 FAS, FASD or PAE

FAS Screening Tools (N=5)

FAS (studies published between 1995-2003)
1) Tools linked to IOM criteria, “Gestalt
method”, 4-Digit Code => Main focus of these

Literature search
described? Yes
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Year
published

Country*

Last
search

Studies
(N)

Population

Diagnostic systems/test evaluated

Indextest Comparator test

Outcomes reported

Critical Appraisal of SR
modified after
AMSTAR® and LoE after
OCEBMT+

7 FASD screening
tools)

- FAS Screening Tool

- Craniofacial Measurements

- FAS Photographic Screening Tool
- FAS Diagnostic Checklist

- FAS Screen

FASD Screening Tools (N=7)

- Eye movement behavior tasks)

- FASD brief Checklist (adults)

- FASD risk assessment question
(adults)

- FASD Screening and Referral Tool for
Youth Probation Officers (adults)

- Life History Screen — 11 items (adults)

- Neurobehavioral Screening Test

- Tally reference errors in narrative
tasks

tools on facial features with Se 89-100% and Sp
72-100% to identify FAS in individuals at risk of
FAS)

2) Craniofacial Measurements: Moore (2001)
(6): Se 100%, Sp 100%

3) FAS Photographic Screening Tool: Astley
(1996) (7) Se 100%, Sp 100%

4) FAS Diagnostic Checklist: Burd (2003) (8): Se
89%, Sp 72%

5) FAS Screen: Burd (1999) (9): PPV 9, NPV 100;
Poitra (2003) (10=: Se 100%, Sp 94-95%

FASD (studies published between 2005 and
2020)

1) Tools linked to IOM criteria, Canadian
Guideline and 4-Digit Code: Se 100%, Sp 89%

2) FASD eye movement behavior tasks
Tseng (2013) (11), Zhang (2019) (12): Se 73-
77%, Sp 79-91%, time to complete: 17-20 min

3) Neurobehavioral Screening Test

Breiner (2013) (13), LaFrance (2014) (14), Nash
(2006) (15) and (2011) (16): Se 63-98%, Sp 42-
100%

4) Tally reference errors in narrative tasks
Thorne (2017) (17): Se 54%, Sp 96%

Study selection criteria
described? Yes

Quiality assessment
performed? Yes
(QUADAS-2)

Reporting of diagnostic
study sufficient? No
(authors report Se and
Sp, but it’s not always
clear to which study they
refer to)

LoE: Systematic review,
Level 2
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Diagnostic systems/test evaluated

Critical Appraisal of SR

Year Countrv* Last Studies Pooulati Out ted modified after
published ountry search (N) opufation Indextest Comparator test utcomes reporte AMSTAR® and LoE after
OCEBMT+
“FAS Screening Tools demonstrated high
accuracy in identifying individuals at risk of FAS
while FASD Screening Tools demonstrated
limited accuracy in identifying individuals at
risk of FASD. [...] Call for biomarkers [...]”
Maya-Enero 2021: Neurocognitive and behavioral profile of FASD
I. Overview IOM criteria and other guidelines
Not presented here, because we established
own overview of guidelines for this update of
the S3-LL. Moreover, the overview presented
in this review was not conclusive. Literature search
described? No
Il. Biomarkers to identify PAE
,Detection of biomarkers of alcohol in Study selection criteria
. . Indextest / Comparator test not defined biologic.al matrices allows di.agnosis of PAE.. The |described? No
Diagnostic diagnosis of alcohol use during pregnancy is
tools and L. . based on the detection of fatty acid ethyl Quality assessment
o I. IOM criteria and comparison of . .
criteria of B esters or ethyl glucuronide (EtG) in placental performed? No
guidelines . . . .
Maya- FASD, tissue, meconium or maternal hair or nails. [...]
Enero Spain NR NR especially . . . The presence of EtG in maternal hair allows Reporting of diagnostic
2021 (18) neurocognitiv Il Biomarkers to identify PAE retrospective identification of alcohol exposure |study sufficient? No (this

e and
behavioural
profile

lll. Differential diagnostic and
neurocognitive/neuropsychological

profile of FASD

in the entire pregnancy period, and detection
in meconium exposure in the second and third
trimester of gestation”

lll. Differential diagnostic and
neurocognitive/neuropsychological profile
(FASD):

,Phenotypic diagnostic (dysmorphic features,
abnormal growth) are easy to identify, but
neurocognitive and behavioural features are
shared by other neurodevelopmental and
psychiatric disorders (attention-deficit

is more like an overview;
there are inconsistency
between presented
tables and information
provided in the text)

LoE: Systematic review,
Level 4 (very low quality)
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Year
published

Country*

Last
search

Studies
(N)

Population

Diagnostic systems/test evaluated

Indextest Comparator test

Outcomes reported

Critical Appraisal of SR
modified after
AMSTAR® and LoE after
OCEBMT+

hyperactivity, autism spectrum disorder, global
developmental delay, intellectual disability,
oppositional-defiant disorder, conduct
disorder, mood disorders, reactive attachment
disorder, post-traumatic stress, sleep
disturbances, substance use, schizophrenia).”

Grubb 2021: Analyses of

available evidence on FASD screen

ing tools and approaches across age groups and settings (20 tools, 45 studies considered).

Grubb
2021 (19)

Canada
(SR)

05/20

45

Children
(>5y.),
adolescents,
adults ¥

Neurobehavioral Screening Tool (Nash
2006) (15)

(5 case-control studies published before
2015,

1 cross-sectional study published in 2020)

Outcome / Indication of Interest: FASD
FASD vs. control (5 case-control studies)
Se (50-98%), Sp (42-100%)
Cross-sectional study from Patel 2020
“Of those who screened positive, positive
predictive value=78%"

Literature search
described? Yes

Study selection criteria
described? Yes

Quality assessment

FASD screening program
(1 cross-sectional study published in 2001)

Outcome / Indication of Interest: FASD
,Nearly all eligible children were screened
when consent was passive compared with 25%
screened when consent was active; 40% who
screened positive and attended a diagnostic
clinic were identified as having an alcohol-
related condition.”

performed? Yes
(QUADAS-2 and GRADE
assessment but with very
limited information)

Reporting of diagnostic
study sufficient? Partly
(not always clear what is

FAS Screen
(2 cross-sectional studies published before
2004)

Outcome / Indication of Interest: FAS and

pFAS
Se (100% (in both studies), Sp (94-95%)

the reference test and
how reported Se and Sp

should be interpreted in
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Year
published

Country*

Last
search

Studies
(N)

Population

Diagnostic systems/test evaluated

Indextest Comparator test

Outcomes reported

Critical Appraisal of SR
modified after
AMSTAR® and LoE after

OCEBM+

Children's Aid Society of Toronto screening
tool
(1 case-control study published 2016)

Outcome / Indication of Interest: FASD
“One item differed between the FASD and
control groups. Use of the tool was
unsupported”

terms of test comparison)

LoE: Systematic review,
Level 1-2

FASD Screening and Referral Tool for Youth
Probation Officers

(1 cross-sectional study published in 2018
and

1 published in 2010)

Outcome / Indication of Interest: FASD
“High rate of incomplete screens limited
evaluation”

Red Flag Method
(1 cross-sectional study published in 2018)

Outcome / Indication of Interest: FASD
“70.9% agreement on cases between the Red
Flag Method and the FASD Screening and
Referral Tool for Youth probation officers”

Measurements based on facial features
(3 studies)

Outcome / Indication of Interest: FAS

Astley and Clarren (1995) (20) cross-sectional
study:

Se (100%), Sp (89%)

Outcome / Indication of Interest: Facial
features

Lee (2016) (21) cross-sectional study in high risk
setting in South Korea:

“Of those who screened positive, 14.9% met
criteria for facial features of FAS, 50.6% were
deferred, and 34.5% were classified as No FAS”

Outcome / Indication of Interest: FAS and pFAS
and PAE

Moore (2001) (6) cases (PAE)-controls (non-PAE)
wide age range up to over 30y. of age, N=131:
Se (98%), Sp (90%)

Facial Photographic Analysis Software (2D

Outcome / Indication of Interest: FAS
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Year
published

Country*

Last
search

Studies
(N)

Population

Diagnostic systems/test evaluated

Indextest

Comparator test

Outcomes reported

images)

(3 studies published before 2015))

Astley and Clarren (1996) (7) case-control
study:
Se (100%), Sp (100%)

Outcome / Indication of Interest: FAS
Astley (2002) (22) cross-sectional study:
Se (100%), Sp (99.8%)

Outcome / Indication of Interest: Short PFL
and philtrum smoothness

Avner (2014) (23) cross-sectional study:

Se (100%), Sp (64%)

Critical Appraisal of SR
modified after
AMSTAR® and LoE after

OCEBM+

Emerging Biomarker Approaches: Serum Protein Analysis (2 studies), Dermatoglyphics (2
studies), Functional Near-Infrared Spectroscopy(1 Study), Respiratory Sinus Arrhythmia (1
study), 3D Facial Photographic Analysis(6 studies), Eye Movement Control (7 studies), DNA

Methylation (1 study)

Overall Conclusion of diagnostic tools
,Several tools and approaches for identifying FASD in children, adolescents, and adults,

designed for use in specific settings are currently available for use by a range of professionals.
Some tools show early potential promise for use in identifying individuals who may have PAE

or FASD. However, limited overall evidence regarding the validity, reliability, and utility of

screening tools and approaches, combined with methodological limitations across studies to
date, render it difficult to consider any individual tool or approach as being psychometrically
established.”

AMSTAR: Assessing the Methodolgoical Quality of Systmeatic Reviews (https://amstar.ca/Amstar_Checklist.php); CDC: Centers for Disease Control and Prevention (guidelines); DSM-5:
Diagnostic and Statistical Manual of Mental Disorders (5th edition); DTA: Diagnostic Test Accuracy; EtG: Ethyl Glucuronide; FAS: Fetal Alcohol Syndrome; FASD: Fetal Alcohol Spectrum
Disorder; GRADE: Grading of Recommendations, Assessment, Development and Evaluation; ICD-10: International Classification of Diseases, 10th./11th. Revision; IOM: Institute of
Medicine (criteria); LoE: Levels of Evidence ND-PAE: Neurobehavioral Disorder associated with Prenatal Alcohol Exposure; NPV: Negative Predictive Value; NR: Not Reported; OCEBM:
Oxford Centre for Evidence-Based Medicine (2011 Levels of Evidence); PAE: Prenatal Alcohol Exposure; pFAS: partial FAS; PFL: Palpebral Fissure Length; PPV: Positive Predictive Value;
QUADAS 2: Quality Assessment of Diagnostic Accuracy Studies, revised; Se: Sensitivity; Sp: Specificity; SR: Systematic Review
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* Country of corresponding review author.

° Die Bewertung erfolgte in Anlehnung an das Manual Cochrane Deutschland, Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften - Institut fiir Medizinisches
Wissensmanagement. ,Bewertung von systematischen Ubersichtsarbeiten: ein Manual fiir die Leitlinienerstellung”. 1. Auflage 2017. Verflighar: Cochrane Deutschland:
http://www.cochrane.de/de/review-bewertung-manual, AWMF: http://www.awmf.org/leitlinien/awmf-regelwerk/Il-entwicklung.html.

t Die Bewertung erfolgte in Anlehnung an die Empfehlungen des Oxford Centre for Evidence-Based MEdicine (OCEBM) (2011 Levels of Evidence) Critical Appraisal tools — Centre for Evidence-
Based Medicine (CEBM), University of Oxford.§ Poitras 2017: also conducted clinical effectiveness and cost-effectiveness assessment. “Limited evidence [...] suggested that multi-dimensional
treatment strategies (that include physical, mental health, behavioural, cognitive, and/or pharmacologic components) that are individually tailored for patients may be clinically effective.”

# Grubb 2020: Screening Tools bzw. Studien, die nur Erwachsene betrachten, wurden nicht abgebildet.
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Studien zur Genauigkeit von Diagnosetests — Merkmale

Population Diagnostic systems compared
Study Country,
Reference . .
design Setting . . Age (years) Indextest Reference test
Patient population N . R R
meantSD (diagnostic systems) (patient records)
Comparison of different diagnostic systems, N=3 studies
USA, Seattle
cross- (Washington)
sectional “The records of 1392 patients were drawn from 1522 0-19+ . ..
. X . R (i) 4-Digit Code 2004 (2)
Astley (analysis of . consecutive patients that received an FASD (range) .
X patient . . . . 1392 (total) Patient records
2017 (1) patients diagnostic evaluation at the FASDPN using the FASD " o
records from - ” (ii) Hoyme 2016, IOM Criteria (3)
records, 4-Digit Code (2). (19+: 4%)
. 1993-2012
retrospective)
reassessed
USA, Seattle (i) 4-Digit Code 2004 (2)
cross- (Washington)
Astley sectlon.al The recgrds of 15?92 patients were c.jrawn from 1522 0-19+ (i) Hoyme 2016, IOM Criteria (3)
. (analysis of . consecutive patients that received an FASD (range) .
Hemingway X patient . . ) R 1392 (total) Patient records
patients diagnostic evaluation at the FASDPN using the FASD . -
2019 (4) records from - ” (iii) Canadian Guideline 2016 (5)
records, 4-Digit Code (2). (19+: 4%)
retrospective) 1993-2012
P reassessed (iv) Australian Guideline 2016 (6)
(i) 4-Digit Code 2000 (8)
0-21
cross- tJGSQ;r iaA)tIanta “Records of consecutively registered patients (range) (ii) Hoyme 2005, IOM Criteria (9)
sectional g applying for a multidisciplinary evaluation (pediatric,
Coles 2016 (an.a|y5|s of patient soaa!, psychological) at a university: l?ased clinic 1581 (total) 6.06+3.27 (iii) CDC and FAS Task Force 2004 Patient records
(7) patients records  from treating alcohol and drug-exposed children were (10)
records, abstracted and diagnostic criteria for all 5 systems (age at
. 1995-2011  im ) . . .
retrospective) were applied. diagnosis (iv) Emory FAS Clinic 2000 (11, 12)
reassessed
5.98+3.99)

(v) Canadian Guideline 2005 (13)
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Studien zur Genauigkeit von Diagnosetests — Ergebnisse

X X X 4-Digit Code (Astley) IOM criteria (Hoyme) | Emory-2000 c DC. Capad!an Au§tra!|an L
Reference | Disease to identify guideline guideline guideline Overall findings
2004 (2) 2000 (8) 2016 (3) 2005 (3) |2000(11,12)| 2004 (10) | 2016 (5) | 2005 (13) | 2016 (6)
FASD* 1092/1392 ) 558/1392 ) ) ) ) ) FASD (4-Digit Code: higher prevalence):
(78.4%) (40.1%) 35% (379/1092) of the patients who received a diagnosis
28/1392 89/1392 of FASD using the 4-Digit Code did not receive a diagnosis
FAS (2.0%) B (6.4%) ° B ° ° ° of FASD using the Hoyme system. They all had confirmed
53/1392 208/1392 PAE (e.g., birth mother reported drinking throughout the
pFAS (3.8%) - (15.0%) - - - - - pregnancy), but their record of PAE did not meet the more
stringent criteria by Hoyme (e.g., intoxication confirmed by
SE—PAE§ 388/1392 - - - - - - - BAC; positive biomarker test; positive outcome on a
(27.9%) validated screening tool like the T-ACE (Tolerance,
ND-PAES 623/1392 - - - - - - - Annoyance, Cut down, Eye opener) or AUDIT; or number of
(44,8%) drinks/ week or occasion reported) or the level of PAE
ARND § - 261/1392 - - - - - (e.g., 6 drinks/week for 2 weeks or 2 drinks/occasion on 2
(18.8%) occasions).
FASD* 98/141 21/141
(subset < 3vy.) (70.0%) (14.9%) FAS (IOM: higher prevalence):
FAS 7/141 10/141 The prevalence of FAS (6%; n=89) and pFAS (15%, n=208)
(subset<3vy.) (5.0%) ) (7.1%) ° B ” B N generated by the Hoyme system was 3-to 4-fold greater
than the prevalence of FAS and pFAS generated by the 4-
Astley 2017 pFAS 4/141 ] 11/141 ] ] ] ] ] Digit Code
(1) (subset < 3vy.) (2.8%) (7.8%) ’
SE-PAE 29/141 - - - - - - - In some cases, patient diagnosed with severe FAS (4-Digit
(subset<3y.) (20.6%) Code) did not receive a diagnosis under the umbrella of
ND-PAE 58/141 FASD using the Hoyme system because the PAE level
(subset <3y.) (41,1%) B B ” B - - - reported directly by the birth mother was not high enough
to meet the Hoyme criteria (6 drinks/week for 2 weeks
during pregnancy).
Diagnostic concordance:
Diagnostic concordance was observed in 38% (528/1392).
does not Diagnostic discordance was observed in 62% (864/1392).
ARND § 3 permita B 3 ) ) ) The 2 systems ruled-out FASD in 239 patients and both
(subset<3y.) ) diagnosis < rendered the same diagnosis under the umbrella of FASD
3y. in 289 cases.

The discordance ranged from subtle differences (e.g.
patients received a diagnosis of FAS by 1 system and pFAS
by the other) to marked contrasts (e.g., the patient
received a diagnosis of FAS by 1 system and no FASD
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X X 5 4-Digit Code (Astley) IOM criteria (Hoyme) | Emory-2000 CDC Car\ad!an Au?tra!lan -
Reference | Disease to identify guideline guideline guideline Overall findings
2004 (2) 2000 (8) 2016 (3) 2005 (3) | 2000 (11,12) | 2004 (10) | 2016 (5) | 2005 (13) | 2016 (6)
diagnosis by the other).
Prevalence of FASD diagnostic outcomes by system:
The proportion of patients diagnosed with FAS or FASD
varied significantly across the systems:
4-Digit 2.1% (FAS) and 79% (FASD);
Australian 1.8% and 29%;
Canadian 1.8% and 16%;
FASD 1094/1392 ) 613/1392 ) ) ) 226/1392 397/1392 Hoyme 6.4% and 44%.
(78.6%) (44.0%) 16.2%) 28.5% Even though the proportion of patients diagnosed with
FAS (1.8%-2.1%) by the 4-Digit, Canadian and Australian
systems was comparable, the patient population that
Astley L
. made up the 2% within each system were not comparable.
Hemingway
%k
2019 (4) Subset:
The distribution of diagnoses also varied substantially
FAS (4-Digit Code, IOM), across the four systems among the subset of patients <6
FASD with facial 29/1392 89/1392 25/1392 25/1392 years of age at the time of diagnosis.
features (Canadian and (2.1%) . (6.4%) ) ) ) (1.8%) (1.8%)
. oS Diagnostic concordance:
Australian guideline) - - -
Very little diagnostic concordance was observed across
1166/13 systems:
] No FASI? $$ 299/1392 - 779/1392 - - - 92/ 995/1392 Of the 1,392 patients, 1,138 (82%) were diagnosed with
(includes at risk™™) (21.4%) (56.0%) (83.8%) (71.5%) | FasD by at least 1 of the 4 systems.

131



X X 5 4-Digit Code (Astley) IOM criteria (Hoyme) | Emory-2000 CDC Car\ad!an Au?tra!lan -
Reference | Disease to identify guideline guideline guideline Overall findings
2004 (2) 2000 (8) 2016 (3) 2005 (3) | 2000 (11,12) | 2004 (10) | 2016 (5) | 2005 (13) | 2016 (6)
In contrast, only 152 (11%) were diagnosed with FASD by
all 4 systems.
(sub::'cSEG v) 3?766/;5)5 - t:g/;;)s - - - (Slll/if/os) - (92%/1;;5) Of the 107 (8%) diagnosed with FAS by at least 1 of the 4
systems, only 12 (1%) were diagnosed FAS by all 4 systems.
Of the 1,392 patients, concordant diagnoses (including
FAS (4-Digit Code, IOM), those being classified as “Not FASD”) were as follows:
FASD  with facial 4-Digit vs.. Canadian: 31%;
features (Canadian and 15/455 ) 35/455 ) ) ) 13/455 ) 13/455 4-Digit vs. Hoyme: 38%;
s (3.3%) (7.7%) (2.9%) (2.9%) | 4-Digit vs. Australian: 45%;
Australian guideline) R
Canadian vs. Hoyme 39%
(subset<6y.) Canadian vs. Australian: 82%.
No FASD
) S 109/455 ) 296/455 ) ) ) 404/455 ) 362/455
(includes at risk™) | (54 og) (65.1%) (88.8%) (79.6%)
(subset<6y.)
Agreement Among Systems
FAS:
[..] the CDC system shows fair to moderate agreement
FAS _ 4/1581 _ 193/1581 217/1581 75/1581 _ 29/1581 _ with the Canadian (0.506), Hoyme (0.407), and Emory-20
(0.3%) (12.2%) (13.7%) (4.7%) (1.8%) (0.329) systems and slight agreement with the 4-Digit Code
(0.097). The Emory-20 and the Hoyme systems show
moderate agreement (0.535), while the Canadian system
Coles 2016 shows only “slight” agreement with all the systems except
§§ the CDC. The 4-Digit Code shows only slight agreement
7) with other systems.
FASD vs. no diagnosis:
205/1581 361/1581 255/1581 does f"Ot 163/1581 Agreement between the 4-Digit Code, Hoyme, and the
PPFAS - (13.0%) - (22.8%) (16.1%) permita - (10.3%) - Emory-20 system is “moderate”, while the Canadian
diagnosis system is in the “fair” to “moderate range. The greatest
agreement is between the Emory and 4-Digit Code, while
the least is between the Canadian and the Hoyme systems
(“fair”).
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cDC Canadian Australian
guideline guideline guideline Overall findings
2004 (2) 2000 (8) 2016 (3) 2005 (3) | 2000 (11,12) | 2004 (10) | 2016 (5) | 2005 (13) | 2016 (6)

) ) 5 4-Digit Code (Astley) IOM criteria (Hoyme) | Emory-2000
Reference Disease to identify

Agreement across FASD spectrum:

When the diagnostic outcomes are considered individually,

as FAS, pFAS, “ARND,” or no Diagnosis, agreement is

lower.

does not Concordance of specific criteria among systems:

ARND _ 384/1581 _ 388/1581 252/1581 permit a _ 206/1581 Growth: [...] growth was found concordant at an “almost

(24.3%) (24.5%) (15.9%) diagnosis (13.0%) perfect” level, [...].

Facial (physical) features: [...] “no agreement” between 4-

Digit Code and the Hoyme and Emory systems; “almost

perfect agreement” between the Canadian and the CDC

systems. [...] discordance among the other systems was

not expected, as they all rely on occurrence of the same 3

facial features (PFL, philtrum, thinned upper lip). Absence

of norms for children under 6 y. contribute to

discrepancies.

Neurobehavioral criteria: [...] systems for neurobehavior
showed significant discrepancies. This criterion is defined

No FASD diagnosis _ 988/1581 _ 639/1581 857/1581 | 1506/1581 _ 1183 _ differently among systems and agreement ranges “slight”

(62.5%) (40.4%) (54.2%) (95.3%) (74.8%) between the Canadian, Hoyme systems and CDC and

Hoyme systems to a high between the Emory and CDC

systems and between the Canadian and 4-Digit Code (both

in the “moderate” range).

PAE: In all systems, knowledge of alcohol use greatly

increased diagnosis of FASD.

ARND: Alcohol-Related Neurodevelopmental Disorder; AUDIT: Alcohol Use Disorders Identification Test; BAC: Blood Alcohol Concentration; CDC: Centers for Disease Control and PreventionEM;
FAS: Fetal Alcohol Syndrome; FASD: Fetal Alcohol Spectrum Disorder; FASDPN: (University of Washington) Fetal Alcohol Syndrome Diagnostic & Prevention Network; IOM: Institute of Medicine;
ND-PAE: Neurobehavioral disorder associated with prenatal alcohol exposure; PAE: Prenatal Alcohol Exposure; pFAS: partial FAS; QUADAS-2: Quality Assessment of Diagnostic Accuracy Studies,
revised; SD: Standard Deviation; SE-PAE: Static Encephalopathy associated with Prenatal Alcohol Exposure

Astley 2017 (1) / 2019 (4): “All patients with one or both birth parents African American (130 of the 1,522) were excluded from the study because it was unclear which PFL normal growth chart to
use for African Americans when applying the IOM criteria (3) [...]. Historically, all records resulting from each patient’s FASD diagnostic evaluation have been entered into a research database
since 1992 [...]. Patients’ records include the following standardized 4-Digit Code data forms: the New Patient Information Form, the FASD Diagnostic Form, digital facial photos, and the FAS Facial
Photographic Analysis Report (2, 14). These data are entered into a research database shortly after the patient’s FASD diagnostic evaluation reflecting the tools and growth norms available at that
time. Over the decades the 4-Digit Code has evolved (1st edition 1997, 3rd edition 2004) (2, 8, 15, 16), new tools have been developed like the FAS Facial Photographic Analysis Software (Version
1.0 in 2004, Version 2.1 in 2016) (14), and new more accurate growth norms have been adopted [...].” In die erste Leitlinie von Landgraf 2015 (17) wurde Astley 2006 (Vorgangerstudie) (18)
eingeschlossen.
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* FASD is including FAS, pFAS, SE-PAE and ND-PAE. NOTE: 4-Digit Code (2) includes FAS and pFAS under the FASD umbrella, but notes SE-PAE and ND-PAE are only FASDs if PAE caused their SE or
ND.

** Astley Hemingway 2019 (4): This study is an extension of Astley 2017 (1) using the same population, but comparing more diagnostic systems including the Canadian Guideline 2016 (5) and
Australian Guideline 2016 (6).

§ 4-Digit Code: (refers to Astley 2017 (1)) does not use the term ARND, but states that their categories of SE-PAE and ND-PAE are equivalent (compare also to Polish guideline (19)).

§§ Coles 2016 (7): Only percentages given by Coles 2016 (7), absolute figures calculated subsequently.

S Canadian 2016 (5) and Australian 2016 (6) Guidelines: 3 facial features and microcephaly required.

SS Astley Hemingway 2019 (4): FASD criteria not met at time of assessment, but nevertheless there is a potential for FASD (category used in Canadian (5) and Australian Guidelines (6)).
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Studien zur Genauigkeit von Diagnosetests / Qualititsbeurteilung durch QUADAS-2*

+ yes (fulfilled); - no (not fulfilled); ? unclear (no or not sufficient information)
# After the methods presented in Whiting, PF; Rutjes, AW; Westwood, ME et al. QUADAS-2: a revised tool for the quality assessment of diagnostic accuracy studies. Ann Intern Med. 2011 Oct
18;155(8):529-36. doi: 10.7326/0003-4819-155-8-201110180-00009.
£ Different Indextests (test systems) are compared to each other using records of consecutive patients that received an FASD diagnostic evaluation at different clinics as reference test. Of note:

most individuals presented for diagnosis without accurate information on PAE. Valid and reliable dose information is difficult to obtain (but this issue refers to both index- and reference test).

™~ > ©o
- © i
o 2 o
o () ? o~
> > £ = "
o L e 9 [}
4 = h 0 o o) =
< = < I o =
Was a consecutive or random sample of patients enrolled? + + -
c
E -g Was a case-control design avoided? + + +
[S)
=]
w 9
g9 Did the study avoid inappropriate exclusions? ? ? ?
Could the conduct or interpretation of the index test have introduced bias? £ £ pras
5 If a threshold was used, was it pre-specified? (RoB) + + +
=]
T 0 - - -
£ 9 Were the index test results interpreted without knowledge of the results of the reference test? ? ? ?
Could the reference standard, its conduct, or its interpretation have introduced bias?t + + +
@
e Is the reference standard likely to correctly classify the target condition? + + +
S
=]
;5 ] Were the reference standard results interpreted without knowledge of the results of the index test? + + +
=]
Was there an appropriate interval between index test(s) and reference standard? - - -
Did patients receive the same reference standard? (differential verification bias)? ? ? ?
+ b0
g E Did all patients receive a reference standard? (partial verification bias)? ? ? ?
w F Were all patients included in the analysis? ? ? ?
Could the patient flow have introduced bias? ? ? ?
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££ Astley 2017 (1) and Astley Hemingway 2019 (4): The 4-Digit Code (one of Index tests) has been developed by Astley. Coles 2016 (7) is from Emory University School of Medicine, Atlanta,
Georgia (Emory-System).
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Studien zur Genauigkeit von Diagnosetests / Zusammenfassung von QUADAS-2* und Levels of Evidence after Oxford

Study Risk of Bias Applicability
" " LoE
Patient Index- Reference- FLOW AND Patient Index- Reference-
selection test test TIMING Selection® test®® test®®
Astley 2017 (1) + - + ? + ? + 3
Astley Hemingway 3
R ? ?
2019 (4) + + ? + ? +
Coles 2016 (7) - ? + ? - ? + 3

LoE: Levels of Evidence after the Oxford 2011 Levels of Evidence; die Bewertung erfolgte in Anlehnung an die Empfehlungen des Oxford Centre for Evidence-Based MEdicine (OCEBM). Critical
Appraisal tools — Centre for Evidence-Based Medicine (CEBM), University of Oxford.

# After the methods presented in Whiting, PF; Rutjes, AW; Westwood, ME et al. QUADAS-2: a revised tool for the quality assessment of diagnostic accuracy studies. Ann Intern Med. 2011 Oct
18;155(8):529-36. doi: 10.7326/0003-4819-155-8-201110180-00009.

° Are there concerns that the included patients and setting do not match the review question?

°°Is there concern that the index test, its conduct, or interpretation differ from the review question?

°°® |s there concern that the target condition as defined by the reference standard does not match the review question?

Coles 2016 (7): the sample used was patients applying consecutively for services and, therefore, self-selected. The characteristic of the individuals in the sample reflect the characteristics of the
region in which they live rather than the general population of the US. The sample is 47% African American [...].
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Merkmale von Studien, die sich mit Wachstumsdefiziten bei PAE und/oder FASD befassen

Reference

Study design

Country,
Setting

Population

Population included

Age (years)
meantSD

Diagnostic aspects and findings

O’Leary 2009 (1): No association between SGA and PAE
Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted confounders such as maternal smoking, illicit drug use during pregnancy, maternal age, parity, ethnicity and income [all self-
reported] but unmeasured or residual confounding cannot be excluded); SELECTION of PARTICIPANTS: moderate RoB (random-sample of births retrospectively selected); CLASSIFICATION of FASD:
not applicable (PAE considered in study); MISSING DATA: unclear RoB (authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the
outcome measurement can be influenced by knowledge of the exposure or the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: high RoB (multiple subgroups (alcohol
consume for different trimester and different PAE classifications) making interpretation difficult)

OVERALL: high risk of bias; concerns of the applicability of the results (due to the Western Australian setting, higher prevalence of alcohol consumption in Australian women); LoE: 4

O’Leary 2009
(1)

(identified by
reference
screening;
reference was
used to justify
that growth is
not an
important
criteria in
Canadian
guideline)

cross-sectional
design

(retrospective
evaluation of a
population at a
single time
point)

Western
Australia

no clinical
setting
(midwives
notification)

A 10% random sample of births restricted to
nonindigenous women who had delivered a
singleton infant in 1995-1997.

These women were invited by a letter at 12
weeks postpartum to participate in a postal
survey of health-related behaviours and events
during pregnancy and infancy.

4719
(total)

54-57.4%
(no PAE)

38-44%
(low to
moderate PAE)

2-5%
(high PAE,
binge drinking)

(% across all
trimesters)

newborns

SGA and PAE

PAE status:

Information on maternal alcohol consumption was
collected retrospectively by self-administered
questionnaire for the 3-month period pre-pregnancy and
for each trimester separately. For each period, women
were asked how often they drank [....] level of alcohol

consumption was categorised [...].‘f‘t

Overall proportion of SGA (< 10" P. of optimal birth
weight):
421/4719 (8.9%)

Association between SGA and PAE:

“Low levels of alcohol consumed during pregnancy
(levels less than 60 g/week and not more than two
standard drinks per occasion) were not associated with
SGA, and there was little difference in SGA between
women who drank low levels of alcohol during
pregnancy and women who were abstinent during
pregnancy. Higher levels resulted in a non-significant
increase in odds ratios.
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Diagnostic aspects and findings

Hasken 2021 (2): The risk for being diagnosed with FASD in children born SGA is increased in comparison to children being born AGA (OR 2.2, 95% Cl: 1.4 to 3.5)

Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for confounders such as maternal age at pregnancy, education, tobacco during pregnancy, number of trimester of drinking, drinks
per drinking but unmeasured or residual confounding cannot be excluded); SELECTION of PARTICIPANTS: moderate RoB (case-control study); CLASSIFICATION of FASD: low RoB (IOM criteria);
MISSING DATA: unclear RoB(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: low RoB (outcome measure (SGA) cannot be influenced by
knowledge of the exposure/intervention received by study participants, any error in measuring the outcome is only minimally (or not at all) related to exposure/intervention status); SELECTION of
REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: moderate RoB; concerns of the applicability of the results (due to the South African setting, not applicable to more economically advantaged populations); LoE: 3-4

Hasken 2021
(2)

case-control
study

South Africa

school setting

737 randomly selected children (from 5 cohorts)
within population-based school studies received
full screening for FASD and other known
anomalies in 3 tiers of assessment [...]
Additionally, the mothers of the children were
asked in structured interviews about general
social, demographic, medical and childbearing
history including details on the quantity,
frequency and timing of alcohol, tobacco and
other drugs use 6-8 years prior

Afterwards the children were categorised either
in FASD or controls (no FASD and no other
anomalies). Some of the controls were born to
women who consumed alcohol prenatally and
others who were abstainers. Physicians assigned
the final diagnosis for each child using the revised
I0M guideline (3).

737
(total)

96
(FAS)

81
(pFAS)

78
(ARND)

482
(controls,
normal
developed)

FASD
diagnostic
at7

SGA in FASD

FASD diagnostic: after IOM criteria (3) (assighment at
age7)

Growth data at birth: originated from clinical records

Is growth a predictor of FASD?

Being born SGA increased the odds ratio (OR) of being
diagnosed with any of the three common diagnoses on
the continuum of FASD at 7 y of age.

FASD: OR 2.16, 95% Cl: 1.35 to 3.45

FAS: OR3.13,95% Cl: 1.64 to 5.99

pFAS: OR 2.09, 95% Cl: 1.08 to 4.03

ARND: OR 2.03,95% Cl: 1.09 to 3.76

This effect was independent of drinks per drinking day in
the first trimester, number of trimester of drinking,
maternal education, tobacco use and maternal age.

Being born SGA to mothers who used to drink alcohol
heavily during the prenatal period significantly increased
the odds of postnatal growth deficiency, dysmorphic
features, and, therefore, a diagnosis with an FASD

Proportion of children with SGA:
FASD 51.4% vs. non-FASD 27.7%
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meanzSD

Population included N

Carter 2016 (4): Higher prevalence of SGA in children with heavy PAE than in control children with mild PAE

Risk of bias*: CONFOUNDING: unclear RoB (confounding factors not sufficiently considered/described); SELECTION of PARTICIPANTS: moderate RoB (inclusion, exclusion criteria for mother and
child reported, prospective); CLASSIFICATION of FASD: not applicable (PAE considered in study); MISSING DATA: moderate RoB (authors acknowledged that growth data were available from at
least 92.5%); MEASUREMENT of OUTCOMES: moderate RoB (PAE was classified during pregnancy when “outcome” was not known and standardised protocols used); SELECTION of REPORTED
RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: moderate RoB; concerns of the applicability of the results (due to the South African setting, not applicable to more economically advantaged populations); LoE: 3-4

Carter 2016
(4)

case-control
study

South Africa,
Cape Town

clinical setting

,Children of women (recruited between 07/99-
01/02 at initiation of prenatal care that serves an
economically disadvantaged, predominantly Cape
Coloured population) were included and
categorized in heavy exposure and controls (mild
exposure; women who drank <0.5 oz. AA/day and
did not binge drink, among them 96.8% abstained
during pregnancy).

PAE was classified after interviews conducted at
recruitment during pregnancy. Newborns were
followed-up up to 13 y of age”

157
(total)

94
(heavy PAE)

63
(mild or no
PAE)

birth,

6.5 months,
1,5,9,13
years

Growth restriction (over time) and PAE:

“Children born SGA (defined as birth weight <10t P.)
were exposed to higher levels of alcohol than children
born AGA.

A linear relation was seen between PAE and growth
trajectory: those born AGA with normal postnatal
growth had the lowest levels of exposure; those born
SGA followed by catch-up growth, intermediate levels;
those born SGA without catch-up growth had the
highest.

These findings validate the use of growth restriction in
the diagnosis of FASD and identify growth trajectory as a
biomarker of which heavily exposed children are at
greatest risk for cognitive developmental deficits.”

Prevalence of SGA (N, %):
Heavy PAE: 52/94 (55.3) vs. controls (mild PAE): 12/63
(19.0), p <0.001

Astley 2016 (5): Growth deficiency is associated with PAE

Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for confounders but unmeasured or residual confounding cannot be excluded); SELECTION of PARTICIPANTS: moderate RoB
(consecutive, retrospectively selected); CLASSIFICATION of FASD: low RoB (4-Digit Code); MISSING DATA: unclear RoB (authors did not provide sufficient information regarding missing data);
MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influenced by knowledge of the exposure or the definition of FASD, no blinding described)

SELECTION of REPORTED RESULTS: high RoB (e.g. multiple results reported and underlying data base including outcome definition often unclear)

OVERALL: high risk of bias; concerns of the applicability of the results (due to wide age range and patient records from 1993-2012 reassessed — diagnostic may have changed); LoE: 4

Astley 2016
(5)

cross-sectional
design

USA, Seattle
(Washington)

“Data from 1814 patients with FASD (across the
full spectrum) evaluated consecutively from
01/1993 through 12/2012 at one of the FASDPN

1814
(with PAE and
all with a FASD

0.2-50.9
(range)

GD (height and/or weight) and PAE over a wide age
range
FASD diagnostic: after 4-Digit Code (all PAE in this
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Population

Reference | Study design c:e::i:;' Population included - Age (years) Diagnostic aspects and findings
mean+SD
(retrospective clinical setting | clinics were used. All patients were diagnosed in diagnosis) (60% sample)
evaluation of a accordance with (or upgraded to) the 2004 FASD between 6
population at a 4-Digit Code (6).” and 18) 1) Is there evidence of an association between GD and

single time
point)

PAE?

“Significant linear correlation of GD and PAE, controlled
for risk factors such as physical abuse, sexual abuse,
foster care, prenatal tobacco exposure”

2) Is GD sufficiently prevalent among individuals with
PAE to warrant its inclusion as a diagnostic criterion?
639/1814 (35.2%) <10th P. for GD (most prevalent form
of GD with 69% was postnatal short stature).

“GD was as prevalent as the other core diagnostic
features (facial and CNS abnormalities). GD (any extent)
occurred in all FASD diagnoses and increased in
prevalence with increasing severity of diagnosis.”

3) Does GD aid the diagnostic team in identifying

and/or predicting which individuals will be most

impaired by PAE?

(i) GD and brain dysfunction:

“GD was highly correlated with, and predictive of severe

brain dysfunction “

- Individuals with GD: 2-3-fold increased risk for severe
brain dysfunction.

- 60% of patients with severe GD had severe brain
dysfunction

(ii) Subgroup: GD and facial features (n=1162 with a
diagnosis at birth and later in life):

,GD is highly correlated, but not highly concordant with
the FAS facial phenotype. Mean height and weight
percentiles at birth and at the age of diagnosis
decreased significantly with increasing severity of the
FAS facial features Rank.”
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Diagnostic aspects and findings

4) Subgroup: tobacco exposure vs. no tobacco
exposure:

,Logistic regression documented that subjects with
exposure to prenatal tobacco (90% of sample) were at a
2.1-fold increased risk (95% ClI 1.1-4.3) for birth weight <
10t P. compared to subjects with no tobacco exposure.”

Kalberg 2019 (7): Growth deficiency and total dysmorphology scores differed between children with and without FASD as early as 9 months (but results are influenced by confounding)

Risk of bias*: CONFOUNDING: high RoB (significant confounder described in study: height of the mother, BMI and dose of alcohol intake during pregnancy, moreover, other confounding cannot be
excluded); SELECTION of PARTICIPANTS: moderate RoB (consecutive sample, prospective); CLASSIFICATION of FASD: unclear/low RoB (IOM criteria [may be adapted, not clear described in study]);
MISSING DATA: unclear RoB (authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: moderate RoB (standardised protocols were used to assess
outcomes); SELECTION of REPORTED RESULTS: moderate RoB
OVERALL: high risk of bias; concerns of the applicability of the results (due to the South African setting, not applicable to more economically advantaged populations); LoE: 4

Kalberg 2019
(7)

longitudinal
prospective
design

South Africa

no clinical
setting
(communities)

“A cohort of pregnant South African women
attending primary health care clinics or giving
birth in provincial hospitals was enrolled and their
children were followed longitudinally from birth
to 5 years [...] using standardized protocols”

155
(total)

79
(FAS, pFAS)

76
(no FASD)

6 weeks, 9,
18,42, and
60 months

GD and dysmorphology scores in FASD and controls
FASD diagnostic: after COFASP Consensus Clinical
Diagnostic Guidelines for FASD adapted from revised
IOM criteria (8)

PAE status: The percentages of women who reported
drinking during pregnancy were 90% for FAS, 100% for
pFAS, 100% for ARND, and 51.4% for no FASD.

GD and dysmorphology score over time (FASD vs. no
FASD):

,Growth restriction and total dysmorphology scores
differentiated among children with and without FASD as
early as 9 months (area under the receiver operating
characteristic curve = 0.777; p <.001; 95% Cl: 0.705—
0.849)"

High confounding: “Mothers of children with FASD were
significantly smaller, with lower BMIs and higher alcohol
intake during pregnancy, than mothers of children
without FASD.”
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May 2022 (9): Height, weight, BMI, and head circumference differed between children with and without FASD (at school age)
Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for tobacco and illicit drugs used during pregnancy but unmeasured or residual confounding such as age cannot be excluded);
SELECTION of PARTICIPANTS: moderate RoB (random-sample, prospective); CLASSIFICATION of FASD: low RoB (blinded diagnostic teams, IOM criteria applied); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: moderate RoB; SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori
protocol and selections based on outcome is not unlikely)

OVERALL: moderate risk of bias; no concerns of the applicability of the results; LoE: 2-3

May 2022 (9)

(also in facial
abnormalities
and in CNS
structural)

cross-sectional
design

(prospective
evaluation of a
population at a
single time
point)

USA

school setting

“[...] this was a population-based study that began
by sampling all consented children enrolled in
first grade in 6 school cohorts. Then randomly
selected children from this sample received full
screening for FASD and other known anomalies in
3 Tiers of assessment [...]. Additionally, the
mothers of the children were asked in structured
interviews about general social, demographic,
medical and childbearing history including details
on the quantity, frequency and timing of alcohol,
tobacco, mother’s height and weight, nutrition
[...].

Afterwards the children were categorised by
physicians (using IOM criteria (3)) either in FAS,
pFAS, ARND or controls (no FASD and no other
anomalies). “

1343
(total)

23
(FAS)

61
(pFAS)

47
(ARND)

1212
(controls)

(range)

Physical characteristics in school children with FASD
and controls
FASD diagnostic: after IOM criteria (3)

Growth deficiency:

“GD was a primary differentiator among the diagnostic
groups of subjects within this study. Children who met
diagnostic criteria for any diagnosis on the continuum of
FASD were indeed significantly smaller in height, weight,

BMI® and head circumference than typically developing
children. Furthermore, children with one of the specific
diagnoses within FASD were significantly different in size
from one diagnostic group to another (e.g., FAS vs. pFAS,
pFAS vs. ARND, etc.). These data confirm the
observations of other investigators that validate the use
of growth restriction in the diagnosis of FASD.”

Height centile (meanxSD):

FAS 7.1+7.9

pFAS 33.2+25.4

ARND 50.3+30.9

controls 55.9+27.9

p <0.001 for each FASD category vs. control; except for
ARND vs. controls

Weight percentile (mean1SD):
FAS 13.0+14.0

144




Population

Country,

. Diagnostic aspects and findings
Setting Population included N Age (years) 8 p g

meanzSD

Reference | Study design

pFAS 39.6+26.7
ARND 52.5+34.2
controls 59.7+27.5

ARND vs. controls

BMI percentage (meantSD):
FAS 36.91£30.6

pFAS 50.2+30.6

ARND 53.0+33.5

controls 60.0£27.6

p <0.001 for FAS vs. control

p <0.001 for each FASD category vs. control; except for

AA: Absolute Alcohol; AGA: Appropriate for Gestational Age; ARND: Alcohol Related Neurodevelopmental Disorder; BMI: Body Mass Index; Cl: Confidence Interval; CNS: Central Nervous
System; CoFASP: Collaboration on FASD Prevalence; FAS: Fetal Alcohol Syndrome; FASD: Fetal Alcohol Spectrum Disorder; FASDPN: (University of Washington) Fetal Alcohol Syndrome
Diagnostic & Prevention Network; GD: Growth Deficiency; IOM: Institute of Medicine; LoE: Levels of Evidence after the Oxford 2011 Levels of Evidence; OR: Odds Ratio; P: Percentile; PAE:
Prenatal Alcohol Exposure; pFAS: partial FAS; RoB: Risk of Bias; SD: Standard Deviation; SGA: Small for Gestational Age

* Biasbewertung (RoB) in Anlehnung an das ,Manual zur Bewertung des Biasrisikos in Interventionsstudien“. 2. Auflage, 2021. Verflgbar unter:
https://www.cochrane.de/de/literaturbewertung oder https://www.leitlinien.de/methodik. For all studies assessing PAE status: CLASSIFICATION of PAE EXPOSURE is generally associated
with a high RoB (PAE, recall bias, outcome was known when women were questioned, the longer the time between the interviews and the pregnancy, the higher the risk for recall bias).
Confounders including age of mother and/or child, BMI, sex of child, socioeconomic status and PAE (except for studies focusing only on PAE, PAE is considered as exposure).

# O’Leary 2009 (1): 10 g = 1 standard drink in Australia, 50 g per occasion = binge drinking. Classification of maternal alcohol consumption is complex and presented in Table 1 in the study of

O’Leary 2009.

§ May 2022 (9): “Height, weight, and body mass index (BMI) were all significantly different among the four groups, with height and weight significantly different in all bivariate comparisons

among groups except ARND vs. controls. Bivariate comparisons of BMI were only significant between the children with FAS and the control group.”
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Diagnostic aspects addressed in studies

Kesmodel 2019 (1): PAE associated with presence of facial features, prevalence of all facial features (3.2%) in this population, OR of risk for facial features differs with drinking level

Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for confounders such as age, maternal age, BMI and PAE, however, unmeasured or residual confounding cannot be excluded);
SELECTION of PARTICIPANTS: high RoB (oversampling of PAE; high proportion of excluded subjects for analysis without explanation); CLASSIFICATION of FASD: low RoB (4-Digit Code); MISSING
DATA: high RoB (high proportion of excluded subjects for analysis but were measured without explanation); MEASUREMENT of OUTCOMES: moderate RoB (testers were blinded to exposure);
SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high RoB; no concerns of the applicability of the results; LoE: 3-4

Kesmodel
2019 (1)

cross-
sectional
design

(prospective
evaluation of
a population
at a single
time point)

Denmark

data from
national
birth cohort

Population derived from stratified sample of
the Danish National Birth Cohort.

,The objective of the present analysis
was[...] to assess the potential effects of
low-to-moderate average weekly alcohol
consumption and binge drinking in early
pregnancy on facial features associated with
FAS among children 5 y of age.”

366
(total)

308
(PAE)

58
(non-PAE
reported but
all 3 facial
features
measured)

5.2
(median)

Facial features and PAE

366 with photographs of sufficient quality, 308 with PAE

- PAE / drinking level assessed through maternal interviews.

- Subgroups built to differ between drinking levels and presence of
facial features.

-Diagnostic by 4-Digit Code: ,[..] standardized digital facial
photographs were taken of each mother and child to allow
subsequent measurement of (dysmorphic) facial features, including
the philtrum, the upper lip, and PFL.“

Prevalence of facial features:

3.2% (10/308) with confirmed PAE presented with the 3 features of
FAS/pFAS facial phenotypes (face ranks 3-4) when mothers had low-
to-moderate alcohol intake

Presence of all facial features (Face Rank 3-4) and the association
with different PAE levels:

Children with PAE vs. no PAE showed higher OR for facial features.
The highest OR was found at drinking level “1-4 drinks per week”
(not for > 5 drinks a week) followed by “single binge exposure in
week 3-4”. Other binge drinking episodes showed no significant
differences.

- Anmerkung: diese Ergebnisse sind pathophysiologisch nicht
erklarbar

Other results:
,Although 10 children in the current study presented with the Rank 3
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or 4 FAS/pFAS facial phenotypes, none met the diagnostic criteria for
FAS or pFAS (in accordance with the 4-Digit Code) at the young age of
5 years.” That means none of the 10 children had a growth deficiency
or microcephaly which is obligatory in the 4-Digit-diagnostic Code.

May 2022 (2): Height, weight, BMI, and head circumference differed between FASD and typically developing children
Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for tobacco and illicit drugs used during pregnancy but unmeasured or residual confounding such as age cannot be excluded);
SELECTION of PARTICIPANTS: moderate RoB (random-sample, prospective); CLASSIFICATION of FASD: low RoB (blinded diagnostic teams, IOM criteria applied); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: moderate RoB; SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori
protocol and selections based on outcome is not unlikely)

OVERALL: moderate risk of bias; no concerns of the applicability of the results; LoE: 2-3

May 2022
(2)

(also in
CNS
structural
and GD)

cross-
sectional
design

(prospective
evaluation of
a population
at a single
time point)

USA

school
setting

“[...] this was a population-based study that
began by sampling all consented children
enrolled in first grade in 6 school cohorts.
Then randomly selected children from this
sample received full screening for FASD and
other known anomalies in 3 Tiers of
assessment [...]. Additionally, the mothers of
the children were asked in structured
interviews about general social,
demographic, medical and childbearing
history including details on the quantity,
frequency and timing of alcohol, tobacco,
mother’s height and weight, nutrition [...].
Afterwards the children were categorised by
physicians (using IOM criteria (3)) either in
FAS, pFAS, ARND or controls (no FASD and
no other anomalies). “

1343
(total)

23
(FAS)

61
(pFAS)

47
(ARND)

1212
(controls)

6-7
(range)

Physical characteristics in_school children with FASD (+PAE) and

controls

FASD diagnostic: after IOM criteria (3)

Palpebral fissure length, smooth philtrum and arrow vermillion p <
0.001 for the following groups:

FAS vs. ARND, pFAS vs. ARND, FAS vs. controls, pFAS vs. controls (not
significant for FAS vs. pFAS)

Palpebral Fissure Length Percentile (meantSD):
FAS 9.9 (12.3), pFAS 14.6+15.6, ARND 31.1+14.1, controls 30.6+15.7

Smooth Philtrum (rank 4 or 5 on lip-philtrum guide) (% yes):
FAS 82.6, pFAS 78.7, ARND 17.0, controls 14.6

Narrow Vermillion (% yes):
FAS 82.6, pFAS 85.2, ARND 12.8, controls 17.2

Total dysmorphology scores (meantSD):

Children with FAS had the highest scores (15.9+3.3), followed by
those diagnosed with pFAS (10.9+3.3), ARND (4.943.8), and controls
(4.1+3.0)
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“Overall, the mean total dysmorphology scores of children formed a
continuum that was statistically significantly different among each of
the FASD diagnostic groups, and all were significantly different from
the comparison group of controls (except for children with ARND).
Among other features useful in differentiating children with FASD
from controls were: ptosis, hypoplastic nails, fifth finger clinodactyly,
and altered palmar creases. These observations validate the inclusion
of these features in the total dysmorphology scoring system.”

Suttie 2018 (4): Higher prevalence of facial anomalies in FAS group

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: unclear RoB (no information about how the study sample was selected from the database); CLASSIFICATION of FASD: low
RoB (IOM criteria used); MISSING DATA: low RoB (secondary data analysis led to no loss of data); MEASUREMENT of OUTCOMES: unclear RoB (methods and used software cannot be evaluated
by us due to the need of specific knowledge for machine learning); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: unclear or high RoB; no concerns of the applicability of the results; LoE: 3-4

, The Collaborative Initiative on Fetal Alcohol Initial diagnosis of FAS after IOM Criteria
Spectrum Disorders (CIFASD) consortium | 119
cross- has recruited several thousand participants | (total) Analysis of 3D facial images
sectional who completed clinical examinations, PFL (N, %):
design USA neurobehavioral profiles, 3D face images | 22 FAS: 9 (86.{%) vs. PAE: 8 (.16%) vi. controls: 4 (8.5%), p< 0.001
suttie and MRI scans. 119 participants were | (FAS) 123126 Smt?oth Philtrum anom.alles (N, %): .
(retrospective » available, the majority from a recently : : FAS: 12 (54.5%) vs. PAE: 11 (22%) vs. controls: 9 (19.1%), p< 0.01
2018 (4) evaluation of c||n|.ca| described Caucasian cohort, and some | 50 (range) Thin vermillion anomalies (N, %):
apopulation | S€tHN8 additional subjects of Latin American | (PAE) FAS: 12 (54.5%) vs. PAE: 14 (28%) vs. controls: 11 (23.4%), p< 0.05
at a single descent. For each participant in this analysis,
time point) we required clinical data, a 3D facial image | 47 ,[... ] Our study demonstrates the relationships that exist between
and an MRI image acquired at a time point | (controls) face and brain by combining localised regions of facial morphology
close to that of the face images.“ with the corpus callosum.”

Gomez 2020 (5): Comparison of ocular measurements of FASD and controls: Interpupilary distance percentiles were sig. lower in FAS, pFAS and ARND; inner canthal distance showed no sig.
difference

Risk of bias*: CONFOUNDING: moderate RoB (sex considered, age-matched controls but unmeasured or residual confounding cannot be excluded); SELECTION of PARTICIPANTS: low RoB (use of
recent data of Fetal Alcohol Syndrome Epidemiologic Research (FASER) database); CLASSIFICATION of FASD: low RoB (dysmorphologist blinded to PAE status, IOM criteria applied for diagnosis);
MISSING DATA: low RoB (almost no missing data: 19 cases from > 2000); MEASUREMENT of OUTCOMES: low RoB (valid diagnostic procedure, valid measurements, outcomes sufficiently
reported); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
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OVERALL: (low to) moderate RoB; concerns of the applicability of the results (due to the South African setting, not applicable to more economically advantaged populations); LoE: 3
,This database comprises information Diagnosis of FASD after IOM Criteria
compiled from a long-term epidemiological Ocular features measured with plastic ruler
study of first grade students (ages 5 to 9vy)
in five communities in South Africa. As has Inner canthal distance percentiles:
been previously described, school-age | 583 “[...] provided no significant addition to the prediction of an FASD
ross- participants were studied in entire schools | (FAS) diagnosis after accounting for that provided by IPD centile.”
. . where they were screened for deficiencies
sectional South Africa | . . . . . .
design in growth parameters (height, weight, and | 481 Interpupilary distance (IPD) percentiles (Mean1SD):
EASER head circumference) and an additional | (pFAS) FAS: 38.18+23.87, pFAS: 50.75+24.68, ARND: 49.13+24.69, controls:
Gomez . random sample was also drawn in these 63.13+23.79; sig. differences between groups showing lower
(retrospective | database . . 6.948.1 L . .
2020 (5) . studies to ensure population | 332 percentiles in FASD groups with lowest result in the FAS group.
evaluation of | based on . "
2 pooulation | school representativeness. (ARND)
at pap single | settin ,IPD is an easier measure to obtain than PFL because the landmarks
time point) J J ,Dysmorphology examinations were | 604 (centre of the pupil) are less challenging to identify during an exam in
P conducted on all individuals with growth | (controls, young children when compared to the landmarks for palpebral
parameters at or below the 25 centile and | non-FASD) fissure length.”

on the additional random sample. Children
with normal growth parameters (above the
10t centile) comprised the age-matched
controls.”

Abell 2016 (6): Association of maxillar and mandibular arc growth and FASD diagnosis
Risk of bias*: CONFOUNDING: high RoB (authors considered sex but not age and other possible confounders); SELECTION of PARTICIPANTS: unclear RoB (use of data from the Fetal Alcohol
Syndrome Epidemiologic Research (FASER) database but not clear if all cases from the database or a subset was used for analysis); CLASSIFICATION of FASD: low RoB (FASER database—> cases
(FASD diagnosis) and controls (non FASD) already given, additional control groups built from database); MISSING DATA: unclear RoB (missing values not reported); MEASUREMENT of OUTCOMES:
moderate RoB (outcomes sufficiently reported, consistently and concordant results); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on
outcome is not unlikely)
OVERALL: high RoB; no concerns of the applicability of the results; LoE: 3-4

Abell 2016
(6)

cross-
sectional
design

(retrospective
evaluation of

South
Africa, Italy,
and the
United
States

,The Fetal Alcohol Syndrome Epidemiologic
Research  (FASER) database contains
information from extensive screenings of
school-age children for FASD. For this
report, we analysed variables reported in
the FASER database to investigate the

5-9
(range)

273

(FASD
including 94
FAS, 129
pFAS, 50
ARND)

Diagnosis of FASD after IOM Criteria
Arc measurements were made with a flexible measuring tape

FASD vs. non FASD:
»When compared to non-FASD controls, we found that for all FASD

diagnosis groups, both males and females showed significantly
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a population | FASER effects of prenatal alcohol exposure on decreased maxillary and mandibular arcs. The arc ratio was not
at a single | database facial growth.” 1388 significantly altered in all comparisons. The arc ratio significantly
time point) based on (controls) increased in full FAS males.”

school ,[...] we first established normative arc

setting measurements. These were taken from “[...] we matched non-FASD controls and FASD cases by reduced

individuals with a diagnosis of non-FASD,
and height, weight, and OFC >10t centile
(n =544 male, 436 female).”

control population: comprising non-FASD
individuals whose height, weight, and OFC
were not necessarily >10th centile

growth parameters, specifically microcephaly, in order to control for
the variable of reduced growth. We found that the arc
measurements and arc ratio did not differ significantly between
these cases and controls [..]. From this, we conclude that the
reduction of maxillary and mandibular arc lengths seen in individuals
with prenatal alcohol exposure is primarily due to alcohol’s effect of
the growth parameters of the individual in general and less on the
growth of the maxilla and mandible themselves.”

,If alcohol primarily affected the arc growth, we would have
expected to see a further decrease in the arc measurements in the
microcephalic FASD cases when compared to the microcephalic
controls. “

Black-Lubarsch 2019a (7): Association of FAS and dimensions of the maxilla and facial length compared to non FAS children: no sig. differences for palatal height measures but sig. differences
in vertical proportions
Risk of bias* (applies to all studies of Blanck-Lubarsch): CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB (consecutive sample, prospective but unclear how controls were
sampled); CLASSIFICATION of FASD: low RoB (specialist diagnosed children, German diagnostic guideline applied for FAS diagnosis ); MISSING DATA: low RoB (no missing values); MEASUREMENT
of OUTCOMES: moderate RoB (orthodontist was blinded to FAS status); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not

unlikely)

OVERALL: high RoB; concerns of the applicability of the results (due to missing information on the validity of the used Software and Tools); LoE: 4

Blanck-
Lubarsch

2019a (7)

cross-
sectional
design

(prospective
evaluation at
a single time
point)

Germany,
Miunster

clinical
setting

,Children with FAS were recruited from
2012 to 2016 by a specialist in the Pediatric
Department of the University Clinic
Miinster, who introduced our study to
patients diagnosed with FAS according to
the German FAS diagnostic guidelines (8).”

,The control group consisted of children
from local schools prospectively included

30
(FAS)

30
(controls)

8.8+1.5
(FAS)

8.2+1.8
(controls)

FAS diagnosed before 3D scan measurement (by a specialist using
the German Diagnostic Guideline)

3D scan (for the measurements of facial features, a 3D scan of the
face was taken using a photogrammetry-based, contact-free method)

5 measured face points (FP)/lengths:
FP1 (transition point of the hairline to the forehead), FP2 (the central
point between the eyebrows just above the nose), FP3 (transition
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and examined during the

period.”

same time

point from the nose to the upper lip), FP4 (transition point between
the upper and the lower lip), FP5 (most caudal point of the chin)

Mean palatal depth (FAS vs. controls):

not sig. (p=0.708)

Measurements for total facial length (FAS vs. controls):
not sig. (p=0.737)

Vertical distance between FP1 and FP2 (meanSD):
FAS 53.4+4.5 mm vs. controls: 50.8+4.2 mm, p = 0.042
Distance from FP2 to FP3 (meanxSD):

FAS 42.6£3.6 mm vs. controls: 49.1+3.1 mm, p < 0.001
Distance FP3 to FP4 (represents philtrum lengths
(meaniSD):

FAS 19.6+2.3 vs. controls: 16.5+1.9, p < 0.001

Distance FP3 to FP5 in mm (meanSD):

FAS group 55.1%4.4 vs. controls 51.9+3.7, p < 0.011

in mm)

,,Our study showed that for patients with an average age of 8.5 years,
palatal height measurements may not be suitable for verification of
FAS(D) diagnostics.”

,Vertical measurements of the face based on 3D facial scans,
however, showed significant differences in all subdivisions with the
exception of FP4 to FP5, and thus clarified that children with FAS
have abnormal vertical proportions.”

Blanck-Luba

rsch 2019b (9): Some additional facial features could be indicators of FAS such as inner canthal

distance

Blanck-
Lubarsch
2019b (9)

see above

28
(FAS)

30
(controls)

8.7+1.4
(FAS)

8.2+1.8
(controls)

“ [...] metrical differences concerning various facial features in the
regions of the eyes, nose and mouth as additional evidence and
improvement for the diagnostic process in the sense of a better
dysmorphology diagnosis in children with FAS [...]”

3D scan (same as in Blanck-Lubarsch 2019a (7))

152




Referenc
e

Study design

Country,
Setting

Population

Patient population

Age (years)
meanzSD

Diagnostic aspects addressed in studies

Measured points P1-P10:

P1-P2: right and left angulus oris (mouth breadth); P3—P4: distance
between right and left alar nasi; P5-P6: distance between right and
left sulcus alaris; P8-P9: inner canthal distance; P7-P8: right
palpebral fissure length; P9—P10: left palpebral fissure length.

Differences between FAS and control in mm:
mouth breadth (P1-P2): not sig. p = 0.267
alares nasi (P3—P4): not sig. p = 0.260

Sulci alares nasi at transition point to philtrum (P5-P6 in mm,
meanSD):
FAS: 16.9 (2.2) vs. controls: 21.2 (2.0), p< 0.001

Inner canthal distance (P8—P9 in mm, mean, SD):
FAS 28.8+2.3 vs. controls 31.0+2.3, p< 0.001

Palpebral fissure length right (P7-P8 in mm, meanSD):
FAS: 21.7+1.5 vs. controls: 24.0+1.6, p = 0.003

Palpebral fissure length left (P9-P10 in mm, meantSD):
FAS 21.6+2.0 vs. controls 23.9+1.6, p< 0.001

Sensitivity and specificity of 3D scans for FAS diagnosis:

,Using the analyzed parameters (e.g. sulci alares, inner canthal
distance and palpebral fissure length) 92.6% of the FAS patients can
be diagnosed correctly and 93.3% of the healthy children can be
diagnosed correctly.” FAS was verified for the cases but FAS status
was blinded for examination of the images

,Mouth breadth and breadth between nasal wings cannot be used as
parameters for FAS diagnostics. In contrast, nose breadth at the
transition point of the sulcus alaris to the philtrum, inner canthal
distance (only for males) and palpebral fissure length are potential
indicators for identification of children with FAS”
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,,3D facial scans can be easily included into the diagnostic process of
FAS(D) as 3D scans are fast, contactless and easily accepted by the
patients.”
Blanck-Lubarsch 2019c (10): Mean Philtrum Depth was shallower in FAS
» [...] we aimed to identify possible metric differences in philtrum
depth in children with fetal alcohol syndrome (FAS) compared to
healthy controls [...]. “
3D scan (for the measurements of facial features, a 3D scan of the
25 face was taken using a photogrammetry-based, contact-free
(FAS  with 8.741.4 method).
Blanck- rank 4 or 5| ca)
smooth Differences in mean philtrum depth at P1/P2/P3/P4: (4 horizontal
Lubarsch see above . . . . . . . .
philtrum) intersection lines resulting of calculation of intersections of the
2019c (10) 8.211.8 . .
(controls) horizontal planes and the facial surface contour)
30 FAS: 0.13/0.41/0.21/-0.16 mm vs. controls 0.47/0.75/0.58/0.22 mm
(controls)
,, [...] mean philtrum depth P1-P4 (p < 0.001). Compared to controls,
the philtrum was shallower in patients with FAS by on average 0.4
mm at each of the respective points. Whereas no differences could
be determined for body height and weight, head circumference was
significantly smaller in patients with FAS (p = 0.001) [...].”
Blanck-Lubarsch 2019d (11): FAS group showed greater malocclusion and higher prevalence of cross-bites
,To further clarify and support the diagnosis of FASD in affected
patients based on oral manifestations, this study aims investigating
Blanck- 30 possible associations between FASD and malocclusion as
Lubarsch (FASD) characterized by the PAR (peer assessment rating) index.”
20194 see above 9.0£1.6
(11) 30 All patients were examined according to a standardized orthodontic
(controls) diagnostic protocol.

Mean difference (xSD) for total PAR index (with 11 domains for
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malocclusions):
FASD: 2147.1 vs. controls: 15.5%5.3, p = 0.002

,When taking a closer look at the 11 components of the PAR index, 2
of them showed significant intergroup differences: occlusal features
in the anterior segment (crowding, spacing, impacted teeth) and
transversal dimension of the right side. “

Prevalence of cross-bites:
Cross-bite, yes (%): FASD: 18/30 (60) vs. controls: 8/30 (26.7), p =
0.018

,Malocclusions (cross-bites as well as edge-to-edge bite and higher
PAR scores for the upper anterior segment) can give additional hints
for diagnosing FASD in later life, when some facial characteristics
may have become less obvious. Early and regular orthodontic
supervision of children with FASD is recommended in order to detect
and treat malocclusions that can lead to facial asymmetry.
Characteristic developmental deficits of FAS children regarding body
weight, height and head circumference at birth show only a limited
tendency to improve until the mean age of 9 years.”

Blanck-Luba

rsch 2020 (12): No sig. group differences in facial asymmetrie; but facial proportions differ sig.

between groups (p<0.001)

Blanck-
Lubarsch
2020 (12)

see above

30
(FAS)

30
(controls)

8.811.4
(FAS)

8.2+1.8
(controls)

“The aim of our study was to assess differences in facial morphology
of children with FAS—being the most severe form of the spectrum of
FASD—as compared to normal controls and to find new reliable,
objective parameters for improvement of FAS diagnosis based on
non-invasive diagnostic 3D scans of the face.”

3D scans (orthodontic facial analysis methods) to evaluate profile
type differences

Mean profile angle (+SD): FAS 20.9+4.1 vs. controls 17.8%4.4, p =
0.009
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Facial proportions all p< 0.001:

-shorter middle facial third: FAS (24/30) vs. controls (9/30)

-normal facial subdivision only: FAS (4/0) vs. controls (14/30)

-shorter lower third/longer middle third: FAS (2/30) vs. controls
(7/30)

-normal lower third: FAS (3/30) vs. controls (21/30)

Facial types:
no stat. sig. differences between groups

Asymmetry index:
no stat. sig. differences between groups

Sensitivity and specificity of 3D scans for FAS diagnosis (using e.g.
profile angle, Kollmann’s proportions, lower facial third):
Sensitivity: 86.7%; Specificity: 93.3%; FAS was verified for the cases
but FAS status was blinded for examination of the images

ARND: Alcohol Related Neurodevelopmental Disorder; BMI: Body Mass Index; CNS: Central Nervous System; FAS: Fetal Alcohol Syndrome; FASD: Fetal Alcohol Spectrum Disorder; FASER:
Fetal Alcohol Syndrome Epidemiology Research; FP: Facial Points; IOM: Institute of Medicine; IPD: Interpupilary Distance; MRI: Magnetic Resonance Imaging; LoE: Levels of Evidence after
the Oxford 2011 Levels of Evidence; OFC: Occipital Frontal Circumference; OR: Odds Ratio; PAE: Prenatal Alcohol Exposure; PAR: Peer Assessment Rating; pFAS: partial Fetal Alcohol
Syndrom; PFL: Palpebral Fissure Length, RoB: Risk of Bias; SD: Standard Deviation

*  Biasbewertung (RoB) in Anlehnung an das ,Manual zur Bewertung des Biasrisikos in Interventionsstudien. 2. Auflage, 2021. Verfugbar unter:
https://www.cochrane.de/de/literaturbewertung oder https://www.leitlinien.de/methodik. For all studies assessing PAE status: CLASSIFICATION of PAE EXPOSURE is generally associated
with a high RoB (PAE, recall bias, outcome was known when women were questioned, the longer the time between the interviews and the pregnancy, the higher the risk for recall bias).
Confounders including age of mother and/or child, BMI, sex of child, socioeconomic status and PAE (except for studies focusing only on PAE, PAE is considered as exposure).
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Merkmale von Studien, die sich mit strukturellen ZNS-Auffilligkeiten bei PAE und/oder FASD befassen

Country,

Reference .
Setting

Study design

Population

Patient population

Age (years)
meantSD

Diagnostic procedures

May 2022 (1): Occipital Frontal Circumference (OFC)

Risk of bias*: CONFOUNDING: moderate RoB (authors adjusted for tobacco and illicit drugs used during pregnancy but unmeasured or residual confounding such as age cannot be excluded);
SELECTION of PARTICIPANTS: moderate RoB (random-sample, prospective); CLASSIFICATION of FASD: low RoB (blinded diagnostic teams, IOM criteria applied); MISSING DATA: unclear RoB

(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: moderate RoB; SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori
protocol and selections based on outcome is not unlikely)

Other concerns: control group much larger than FASD group, last author of this publication is Hoyme who also developed IOM criteria (co-authors Hasken, Kalberg)
OVERALL: moderate risk of bias; no concerns of the applicability of the results; LoE: 2-3

cross-
sectional

May 2022 (1) design

USA
(also in GD and
facial

abnormalities)

(prospective
evaluation at
a single time
point)

school cohorts

“[...] this was a population-based study
that began by sampling all consented
children enrolled in first grade in 6 school
cohorts. Then randomly selected children
from this sample received full screening
for FASD and other known anomalies in 3
Tiers of assessment [...]. Additionally, the
mothers of the children were asked in
structured interviews about general
social, demographic, medical and
childbearing history including details on
the quantity, frequency and timing of
alcohol, tobacco, mother’s height and
weight, nutrition [...].

Afterwards the children were categorised
by physicians (using IOM criteria (2))
either in FAS, pFAS, ARND or controls (no
FASD and no other anomalies). “

1343
(total)

23
(FAS)

61
(pFAS)

47
(ARND)

1212
(controls)

6-7 (total)
(range)

OFC: significantly different among all groups except for
pFAS vs. ARND

OFC<31p.:
FAS: 56.5%
pFAS: 9.8%
ARND: 17.0%
controls: 2.1%

OFC< 10t P.:
FAS: 100%
pFAS: 26.2%
ARND: 27.7%
controls: 6.3%

Chandran 2021 (3): OCF and MRI findings

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (PAE considered in study); MISSING DATA: unclear RoB (authors did not
provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition
of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
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OVERALL: highr

isk of bias; concerns of the applicabi

lity of the results (due to the low socioeconomic setting in India); LoE: 4

Chandran
2021 (3)

cross-
sectional
design

(evaluation at
a single time
point, unclear
if
retrospective
or
prospective)

India, Bangalore

“low
socioeconomic
setting”

“Children between the ages of 6 and 16
years were recruited for the study with
the assistance of health workers and field
workers working in a community
comprising low socioeconomic strata of
urban Bengaluru. [...] Families were
interviewed in detail and assessed for
alcohol consumption by mothers before
and during the pregnancy of these
children.”

“Thirty age, sex, and education matched
children whose mothers did not consume
any alcohol during pregnancy and had no
regular use of alcohol before pregnancy,
hailing from the same socioeconomic
background were chosen as controls. All
of them were ascertained not to have
any significant medical/neurological
conditions [...], and any heritable
neurological problems in the family using
detailed history and physical examination
before recruitment.”

58
(total)

28
(PAE, no FASD)

30
(controls)

9+2
(PAE, no FASD)

10+2
(controls)

OFC (mean#SD): PAE 49.5+1.2 cm vs. controls 49.6+1.3
(p=0.7)

MRI: “Midbody of Corpus callosum (CC) was found to
be significantly smaller in children exposed to alcohol
during the prenatal period. CC is a sensitive white
matter structure to neurotoxic effects of alcohol during
prenatal life. This impact could be visible in
developmental age even in those without any clinically
detectable features of alcohol exposure.”

Area of midbody CC: significant deficit in PAE
compared to controls (p=0.038)

Intracranial volume: no significant difference between
PAE and controls (p=0.068)

Total area of CC: no significant difference between PAE
and controls (p=0.425)

Other areas of CC: no significant differences

Lange 2019 (4): OCF findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guidelines); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4
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“A secondary analysis was conducted on Difference between FASD and controls and compared
data obtained from the Canadian to children with other neurodevelopmental disorders
component of the WHO International
Study on the Prevalence of FASD (5). The OFC: “The three groups of children differed from one
Canadian FASD prevalence study another with respect to [...] OFC < 10t P., p=0.011.”
employed a cross-sectional,
observational design using active case OFC < 10 percentile:
ascertainment, along with retrospective 86 FASD n=5/21 (23.8%)
collection of prenatal alcohol exposure (total) ADHD/ASD n:5/28# (17.9%)
information, to identify cases of Is n= N
cross- suspected FASD [...].” 21 9.740.8 controls n=0/37 (0.0%)
sectional (FASD including (FASD) # - - -
Lange 2019 (4) | design Canada, “The study procedures followed a step- n=8 children with ADHD/ASD were also diagnosed
Toronto wise approach, where only those 3 FAS, 2 pFAS, 9.3+1.0 with FASD, no further information regarding FASD
also in CNS (prospective students meeting predetermined criteria 16 ARND) (ADHD/ASD) diagnosis for the 5 ADHD/ASD children with OFC < 10t
functional evaluation at clinical setting proceeded to the subsequent phase.” )8 percentile
. ) "
a s!ngle time . . . . . (ADHD/ASD) 9.0+1.0
point) Final diagnostic screening conclusions (controls)
were made using the 2005 Canadian 37
guidelines (6).” (controls)

“[...] a group of typically developing
control children was randomly selected
from a list of all students who completed
Phase | and who did not meet the criteria
for Phase Il using a systematic sampling
technique; these students underwent a
complete assessment in Phase I.”

Astley-Hemingway 2020 (7): MRI findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (4-Digit Code); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,

no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
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Population

Reference Study design cOun‘try, Diagnostic procedures
Setting Patient population N Age (years)
mean+SD
OVERALL: high RoB; no concerns of the applicability of the results; LoE: 3-4
MRI findings:
“PAE accounted for up to 34% of the variance in
regional brain volumes [total brain, frontal lobe,
caudate, hippocampus and corpus callosum].”
No separate description for PAE-FASD and PAE-non
“Study participants diagnosed with FASD | 50 FASD.
by the University of Washington using (total 12.942.4
the FASD 4-Digit Code (8-10) were N “Of the various measures of quantity, frequency and
; : (FAS/pFAS) o ) . .
cross- compared to typically-developing peers 11 timing of PAE available for entry into the regressions:
Astle_y sec'Fional USA, Seattle with no PAE.” (FAS/pFAS) 12.542.7 days per w_eek of drinking during pregnancy and drank
Hemingway design (Washington) (SE-PAE) all three trimesters demonstrated the strongest,
2020 (7) “[...] data collected from a 2009 12 significant correlations with brain outcomes.”
. (retrosr?ective patient records neuropsycholog.ical and magnetic (SE-PAE) 11.842.7 ) . . .
also in CNS evaluation at resonance imaging (MRI) study (11-14) All correlations between risk factors and brain
. . . reassessed ” (ND-PAE) . L .
functional a single time [...] 11 outcomes were in the direction anticipated (the more
point) (ND-PAE) 12,4427 severe the risk factor, the more severe the brain
“[...] a control child matched on age N outcome).”
(within 6 months), gender, and race was 16 (controls) “Prenatal risks include: maternal use of tobacco,
randomly invited.” (controls) marijuana, cocaine, any illicit drugs and no prenatal
care (all measured on a yes/no scale).”
“Postnatal risks included: not living with either birth
parent, number of foster placements, physical abuse,
sexual abuse, SES of current caregiver”
“Other prenatal and postnatal risk factors that met
criteria for entry into the regression equations each
explained an additional 5-15% of the variance.”

McLachlan 2019 (15): MRI findings

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
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Reference

Study design

Country,
Setting

Population

Patient population

N

Age (years)
mean+SD

Diagnostic procedures

no blinding desc
OVERALL: high r

ability of the results; LoE: 3-4

ribed); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections
isk of bias; no concerns of the applic

based on outcome

is not unlikely)

McLachlan
2019 (15)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Canada,
Vancouver

clinical, school
and community
setting

PAE[..].”

“Participants were drawn from the Kids
Brain Health Network FASD study cohort
(16) from a single site in Vancouver,
British Columbia, Canada [...].”

“Typically developing children were
recruited from the same geographic
region at a variety of community sites
(e.g., community centers, schools,
hospitals, and Web-based advertising)
and were excluded if they had a
neurological, genetic, or psychiatric
disorder, or any reported PAE.”

“All study participants in the PAE group
were assessed for FASD prior to study
enrolment by interdisciplinary teams
using the Canadian Diagnostic Guidelines
(2005) (6) for FASD and had confirmed

24
(total)

10

(PAE including 9
with FASD
diagnosed after
Canadian
guideline 2005)

14
(controls)

13.943.9
(PAE
with/without
FASD)

13.2+2.1
(controls)

Mean MWF (Myelin Water Fraction):

No significant difference between PAE vs. controls:
- internal capsule (left p=0.074; right p=0.395)

- splenium (p=0.652)

- genu (p=0.256)

- major forceps (left p=0.391; right p=0.846)

- minor forceps (left p=0.319)

- putamen (left p=0.741; right p=0.127)

- caudate nucleus (left p=0.146; right p=0.217)

Significant difference between PAE vs. controls:
- minor forceps right (p=0.023)

Treit 2017 (17): DTl and MRI findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: unclear RoB (different classification systems used); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influenced by knowledge of the exposure or
the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (study also included adults); LoE: 4

Treit 2017 (17)

(also in CNS

cross-
sectional
design

functional)

Canada, Alberta

clinical and
school setting

“Alcohol-exposed participants were
primarily recruited (n = 40) through two
FASD diagnostic clinics at the Glenrose
Rehabilitation Hospital in Edmonton,

144
(total)

70

5-32
(range)

14.246.3

DTI of white matter tracts:
“No main effects of group (FASD and controls) were
found for FA [fractional anisotropy] or MD [mean

diffusivity] of any of the 9 tracts.”

162




Population

Reference Study design cOun‘try, Diagnostic procedures
Setting Patient population N Age (years)
meanzSD
(evaluation at Alberta, and were previously diagnosed (FASD including (FASD)
a single time according to the Canadian Guidelines (6) 10 FAS, 6 pFAS, MRI findings:
point, unclear and the 4-Digit Code (8). 54 ARND/FASD 13.246.0 (i) Brain volumes:
if prospective The remaining FASD participants (n =30) | without further (controls) Significantly reduced volumes in FASD (FASD vs.

or
retrospective)

were recruited through school and social
work services, and were diagnosed
clinically by primary care physicians and
practitioners in other developmental
disability clinics.”

“Controls were recruited through
advertising on public bulletin boards in
locations such as community centres,
hospitals, recreation centres etc., by
letters sent home from several public
schools, and by word of mouth.”

“Twenty of the 70 FASD participants
were included in previous publications on
volume and cortical thickness, and 50
were newly recruited for this study. The
second scans of the 17 FASD participants
in our previous longitudinal study (18)
are included here [...]”

specification)

74
(controls)

controls):

“Main effect of group indicated significantly reduced
volume [brain volumes left and right combined] of
nearly all structures (p<0.001-0.033) in the FASD group,
except the amygdala”

(i) Cortical thickness (left and right combined):
Significantly thicker cortex in controls (FASD vs.
controls):

- middle frontal gyrus p=0.031

- inferior occipital gyrus p=0.007

- lingual gyrus p=0.008

- fusiform gyrus p<0.001

- middle temporal gyrus p=0.026

- inferior temporal gyrus p=0.022

Treit 2020 (19): MRI findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: unclear RoB (different classification systems used); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure
or the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Treit 2020 (19)

cross-
sectional
design

Canada

clinical setting

“Participants with PAE were recruited
through multidisciplinary FASD diagnostic
clinics across Canada, had confirmed

327
(total)

1316
(PAE with/
without FASD)

MRI findings:
(i) Incidental findings:
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Population

Reference Study design cOun‘try, Diagnostic procedures
Setting Patient population N Age (years)
meanxSD
PAE, and were assessed according to the | 164 No incidental findings® (any kind) on MRI (i.e. overall
(retrospective Canadian Guidelines (6) for the Diagnosis | (PAE including 1245 no incidental findings):
evaluation at of FASD and the 4-Digit Code (8).” 33 PAE without | (controls) PAE 73% (PAE without FASD 64%; nondysmorphic FASD

a single time
point)

“Healthy controls had been originally
recruited through advertising and were
screened for parent-reported history of
neurological, psychiatric or
developmental disorders, and
contraindications to MRL.”

-both populations and MRI scans
retrospectively sampled

FASD; 94 non-
dysmorphic
FASD; 37
dysmorphic
FASD)

163
(controls)

81%; dysmorphic FASD 59%) vs. controls 75%
> no significant difference between PAE and controls

Clinically significants incidental findings:

PAE 3% (PAE without FASD 6%, nondysmorphic FASD
0%; dysmorphic FASD 8%) vs. Controls 1%

=> no significant difference between PAE and controls

“The overall proportion of findings in each category
(nonclinically significant incidental finding, or clinically
significant incidental finding) did not differ between the
control and total PAE group. However, when the PAE
group was subdivided by diagnostic category (PAE
without FASD, nondysmorphic FASD, and dysmorphic
FASD), there were significant differences in the
proportion of subjects with at least one or more than 1
finding.

Post hoc analysis revealed that this difference was
primarily driven by the dysmorphic FASD group
(pFAS/FAS), in which 41% of subjects had at least 1
finding (vs. 25% of controls) and 19% had 2 or more
findings (vs. 6% of controls.”

(i) Specific findings with significant differences
between PAE with FASD and controls:

Low-lying cerebellar tonsils:

PAE without FASD n=0 (0%); nondysmorphic FASD n=0
(0%), dysmorphic FASD n=3 (8%), controls n=4 (3%)
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Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

Ventricular asymmetry and/or enlargement:

PAE without FASD n=0 (0%); nondysmorphic FASD n=1
(1%), dysmorphic FASD n=5 (14%), controls n=3 (2%); p
<0.001)

Polymicrogyria:
PAE without FASD n=1 (3%), nondysmorphic FASD n=0
(0%), dysmorphic FASD n=2 (6%), controls n=0 (0%)

“When the PAE group was split by diagnosis, low-lying
cerebellar tonsils, polymicrogyria, and ventricular
asymmetry/enlargement were all most prevalent in
subjects with fetal alcohol syndrome/partial fetal
alcohol syndrome. In addition, the overall rate of
incidental findings was higher (41%) in participants with
FAS/pFAS, compared to 25% in controls. No
participants in this relatively large sample had corpus
callosum agenesis.”

- all more prevalent in dysmorphic FASD group

Zhou 2018 (20): MRI findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Zhou 2018
(20)

also in CNS
functional

cross-
sectional
design

(prospective
evaluation at
a single time
point)

Canada,

clinical setting

“Brain MRI was acquired in a newly
recruited sample of 157 participants
across four Canadian sites in the
NeuroDevNet project (16). [...] Typically
developing control children were
recruited from the same geographic
regions, matched as closely as possible
for age and sex.”

157
(total)

78

(PAE including
22 confirmed
PAE without
FASD, 7 FAS, 12

1.8+3.3
(PAE with/
without FASD)

12.1+3.3
(controls)

MRI findings:
(i) PAE vs. controls:

Brain Volumes:

“All brain regions showed reductions of volume in PAE
relative to controls.”

- intracranial volume (cerebrum + cerebellum + brain

stem + cerebrospinal fluid in crania cavity): Diff. -4%
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Reference

Study design

Country,
Setting

Population

Patient population

N

Age (years)
mean+SD

Diagnostic procedures

“The diagnosis of FASD was made by
experienced multidisciplinary teams
using the Canadian Guidelines from 2005

(6) [..”

“The alcohol history is confirmed from
reliable sources such as birth records,
child welfare reports, legal documents,
and direct interview with the birth
mother if available. In most cases, the
exact amount and pattern of alcohol use
in that pregnancy is not reported or
recalled.”

pFAS, 37 ARND)

79
(controls)

(=PAE less,; p=0.005

- total cerebrum volume (total gray matter + total white
matter): Diff. -5.6%; p<0.001

- volume of other structures: Diff. -4.1% to -12.1%, p=
0.03 to p<0.001

Cortical Thickness:

“The PAE group showed reductions in global and
regional cortical thickness [...].” (significantly lower by
>5% in PAE)

Cortical Thickness Asymmetry:

“[...] the pattern and degree of cortical thickness
asymmetry were preserved in PAE participants [...]. This
persistent asymmetry reflects that the homologous left
and right cortical regions followed typical relative
developmental patterns in the PAE group despite being
thinner bilaterally than controls.”

(ii) Analysis for PAE subgroups (vs. controls):

FAS:

“All brain volumes were reduced except the intracranial
volume in FAS, but there were no reductions in regional
cortical thickness.”

pFAS:

“No brain volume was altered except the caudate that
was significantly reduced and all regional cortical
thickness was significantly reduced in pFAS.”

ARND:
“ARND showed reductions in all brain volumes except
cerebellum white matter and amygdala, and all regional
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Country,

Setting Diagnostic procedures

Reference Study design
Age (years)

Patient population N mean+SD

cortical thickness.”

Confirmed PAE without FASD Diagnosis:

“All the brain volumes were reduced except
intracranial, cortex, cerebellum white matter, and
putamen. [...] The regional cortical thickness values
were reduced in the frontal, parietal, and temporal
lobes, but not in the occipital lobe.”

Diagnosed FASD only:
“[...] all regions showed reductions of volume and
cortical thickness.”

Roediger 2021 (21): MRI findings

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB the (outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a low socio-economic setting); LoE: 4

Participants were recruited between MRI findings:
2017 and 2019 [...]. Repeated-measures (ANCOVA):
79 “significant differences between PAE and controls on
ross- USA PAE group: history of heavy PAE (> 13 (total) adjusted hippocampal subfield volumes (p = 0.003)”
sectional Min;esota' drinks/week or >4 drinks per occasion at 12.0+2.49 - CAl (p=0.015)
Roediger 2021 design California: ’San least once per week during pregnancy) or | 40 (PAE - CA4 (p=0.034)
(21) Diego; Gelorgia when such exposure was suspected in a (PAE; 38/40 with/without - subiculum (p=0.001)
. ! child with a FAS diagnosis based on were also FASD) - presubiculum (p=0.003)
(prospective . . . .
based on evaluation at low dysmorphology. diagnosed with - hippocampal tail (p=0.012)
CIFASD (22) a single time socioeconomic FASD) 12.21£2.67
point) setting “[...] modified IOM criteria (23) were (controls)
used to determine FASD classifications.” 39
(controls)
PAE histories were obtained through
retrospective maternal report, social
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Study design
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Diagnostic procedures

service, legal, and medical records.

Hendrickson 2018 (24): MRI findings
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (PAE considered in study); MISSING DATA: unclear RoB (authors did not
provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition
of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a low socio-economic setting); LoE 4

Hendrickson
2018 (24)

(based on
CIFASD (22)

longitudinal
design
(unclear if
prospective)

USA,
Minnesota;
California; San
Diego; Georgia

low
socioeconomic
setting

“[...] participants were [...] scanned
between 2012 and 2014. Follow-up scans
took place between 2014 and 2017
approximately 2 years after the initial
scan.

PAE group: history of heavy PAE (> 13
drinks/week or >4 drinks per occasion at
least once per week during pregnancy) or
when such exposure was suspected in a
child with a FAS diagnosis based on
dysmorphology.

110
(total)

58
(PAE)

52
(controls)

12.44+2.74
(PAE)

13.71+2.29
(controls)

MRI findings:

“Across the age range, control participants showed a
curvilinear pattern when modelled as a quadratic
function (individual change in Local Gyrification Index
over two years was greatest in the youngest controls
but there was also an increase in the rate of change in
the 16-18-year-old controls). In contrast, participants
with PAE showed a relatively flat pattern [...].”

“Cortical surface area did not differ between groups.”

Donald 2015 (25): DTI findings
Risk of bias*: CONFOUNDING: moderate RoB; SELECTION of PARTICIPANTS: moderate RoB; CLASSIFICATION of FASD: not applicable (PAE considered in study); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: unclear RoB; SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori

protocol and selections based on outcome is not unlikely)
OVERALL: moderate risk of bias; concerns of the applicability of the results (due to a South African setting, not applicable to more economically advantaged populations); LoE: 3

cross- South Africa, “The current investigation [...] included 56 (in days) DTI findings:
Donald 2015 sectional West Cape infants enrolled in a larger population- (total) 20.71+5.29
(25) design based birth cohort study, the Drakenstein (PAE) (i) Diffusion parameters (whole brain):
low Child Lung Health Study (26).” 28 “[...] no significant group differences in any diffusion
(prospective socioeconomic “For the group with PAE, mothers were (PAE) 19.96 +4.92 parameter.” (e.g., axial diffusity)

168




Population

Reference Study design cOun‘try, Diagnostic procedures
Setting Patient population N Age (years)
mean+SD
evaluation at setting screened based on a minimum score of (controls)
a single time 11 (indicating that a participant is at 28 (ii) Diffusion parameters (for different regions of
point) moderate to high risk of experiencing (controls) interest):

severe problems as a result of their
current pattern of use) on the alcohol
questions on the ASSIST questionnaire
(27) [...].

In addition to this initial screen, mothers
were required to give a positive history
of alcohol use in any of the three
trimesters of pregnancy at levels
consistent with WHO moderate to severe
alcohol use (either drinking two or more
times a week or two or more drinks per
occasion).”

FAS assessed through dysmorphologies
but not reported how many subjects
received diagnosis in this population

“[...] significant difference in diffusion by group in major
white matter fibres that interconnect temporal, frontal
and parietal regions.”

Jacobson 2017 (28): MRI findings

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a South African setting, not applicable to more economically advantaged populations); LoE: 4

Jacobson 2017
(28)

case-control

South Africa,
Cape Town

clinical setting
“clinic for
economically
disadvantaged
population”

“The infants were born to women who
were recruited between 2011 and 2013
at their first antenatal visit from 2
midwife obstetrical clinics that serve an
economically disadvantaged Cape
Coloured community.”

“Two groups of women were recruited as

43
(total)

8
(FAS)

21
(heavy PAE, no

(age atscan in
weeks)

2.8+1.3
(FAS and heavy
PAE)

1.9+1.2

MRI findings on Corpus Callosum (CC):

(i) Association of CC Area and FASD Diagnosis:
- significant relation CC area with FASD diagnosis
(p=0.023)

“Post hoc comparisons showed that the CC area was
significantly smaller in infants diagnosed with FAS than
controls, p=0.006.
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Population

Reference Study design cOun‘try, Diagnostic procedures
Setting Patient population N Age (years)
mean+SD
follows: heavy drinkers, who consumed FASD) (controls) CC area was intermediate in size for the heavily PAE
14 or more standard drinks/wk (=1.0 oz group (p=0.056 between FAS and heavily PAE, although
AA/day) and/or engaged in binge 11 not significantly smaller than controls, p=0.166).”
drinking (4 or more drinks/occasion), and | (mild or no PAE,
controls, who abstained or drank only controls) (ii) Association of CC Area and continuous measures of

minimally during pregnancy.”

“In 2013, we organized a clinic in which
the infants were examined for growth
and FAS anomalies independently by 2
expert dysmorphologists [...].”

IOM criteria (2) used for diagnosis.

PAE:

alcohol use at conception and alcohol use across
pregnancy (any frequency) = all negatively related to
CC area and significant relation even after adjustment
for total intracranial volume (p<0.05)

Fan 2016 (29), Biffen 2018 (30) und Robertson 2016 (31) (3 studies based on the same cohort); MRI and DTI findings

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a South African setting not applicable to more economically advantaged populations); LoE: 4

Fan 2016 (29)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

South Africa,
Cape Town

clinical setting
“clinic for
economically
disadvantaged
population”

“Children of pregnant women recruited
between 1998 to 2002 into the Cape
Town Longitudinal Cohort (32) were
included.”

“the children in the study were each
independently examined [...] using a
standard protocol based on the revised
IOM criteria (2).”

“Detailed alcohol exposure data collected
prospectively during pregnancy were
available for all of these children.”

54
(total)

7
(FAS)

19
(pFAS)

15
(non-syndromal
heavy PAE, no
FASD)

10.4+0.5
(FAS, pFAS)

10.5%0.3
(heavy PAE, no
FASD)

10.410.4
(controls)

DTl findings:

“Using voxelwise analyses, children with FAS/pFAS
showed significantly lower fractional anisotropy (FA)
[compared to controls] in four white matter regions
and higher mean diffusivity (MD) in seven; three
regions of FA and MD differences (left inferior
longitudinal fasciculus (ILF), splenium, and isthmus)
overlapped, and the fourth FA cluster was located in
the same white matter bundle (right ILF) as an MD
cluster. Heavily PAE children showed lower FA and
higher MD [compared to controls] in a subset of these
regions. Significant correlations were observed
between three continuous alcohol measures and DTI
values at cluster peaks, indicating that white matter
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Reference Study design Coun‘try, Diagnostic procedures
Setting Patient lation N Age (years)
atlent popu mean+SD
Newborns were followed-up up to 13y of | 13 damage in several regions is dose dependent. Lower FA
age. (controls) in the regions of interest was attributable primarily to
increased radial diffusivity rather than decreased
axonal diffusivity, suggesting poorer axon packing
density and/or myelination.”
MRI findings:
Brain volumes:
“Total brain volumes were smaller in the children with
FAS compared to all other groups.”
71 “Children in the FAS/pFAS group had smaller right
(total) hippocampi compared to both the non-syndromal PAE
and control children, but this effect was no longer
9 10.4+0.9 siglnifica’rlmt after adjustment for total intracranial
volume.
Biffen 2018 (FAS) (FAS, pFAS)
(30) 19 11.0£0.7 PAE and brain volumes:
(PFAS) (hea;y PAE. 1o “Higher levels of PAE were associated with reductions
(identifed by FASD) ! in CC volume after adjustment for total intracranial
reference 24 volume. Although the effect of PAE on CC was
searching) confounded with smoking and lead exposure,
SX?DV)V PAE, no (?oitir(iai) additional analyses showed that it was not accounted

19
(controls)

for by these exposures.”

“In addition, higher levels of PAE were associated with
bilateral volume reductions in caudate nuclei and
hippocampi, effects that remained significant after
control for total intracranial volume, child sex and age,
socioeconomic status, maternal smoking during
pregnancy, and childhood lead exposure.”
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(heavy PAE, no
FASD)

22
(controls)

. Countr . .
Reference Study design . L Diagnostic procedures
Setting Patient population N Age (vears)
pop mean+SD
MRI findings:
Intracranial Volume:
“Although the intracranial volume for the children with
FAS/pFAS was smaller than for PAE and control groups,
78 this difference fell short of levels of significance p<0.1.”
(total) .. . . . .
Association of diagnostic group to cortical thickness:
)8 “[...] revealed no significant clusters where cortical
(FAS/pFAS) thickness differed by FASD diagnostic group.
Robertson 10.7+0.6 . . .
2016 (31) -8 (total) Relation of continuous PAE measures to Cortical

Thickness:

“After multiple comparison correction, there were no

significant clusters in analyses relating cortical thickness

to AA/day or drinking days/week. However, there were

3 regions in the right hemisphere in which AA/drinking

occasion was inversely related to cortical thickness.”

- occipital cortex cluster: cuneus, pericalcarine cortex

- occipitotemporal cluster: parts of fusiform and
lingual gyri

- parietal cluster: supramarginal/postcentral gyrus

AA: Absolute Alcohol; ADHD: Attention Deficit Hyperactivity Disorder; ANCOVA: Analysis of Covariance; ARND: Alcohol Related Neurodevelopmental Disorder; ASD: Autism Spectrum
Disorder; CA: Cornu Ammonis; CC: Corpus Callosum; CIFASD: Collaborative Initiative on Fetal Alcohol Spectrum Disorders Study; CNS: Central Nervous System; DTI: Diffusion Tensor
Imaging; FA: Fractional Anisotropy FAS: Fetal Alcohol Syndrome; FASD: Fetal Alcohol Spectrum Disorder; GD: Growth Deficiency; ILF: Inferior Longitudinal Fascilus; IOM: Institute of
Medicine; LoE: Levels of Evidence after the Oxford 2011 Levels of Evidence; MD: Mean Diffusivity; MRI: Magnetic Resonance Imaging; MWF: Myelin Water Fraction; ND-PAE:
Neurodevelopmental Disorders associated with Prenatal Alcohol Exposure; OFC: Occipital Frontal Circumference; P: Percentile; PAE: Prenatal Alcohol Exposure; pFAS: partial FAS; RoB: Risk
of Bias; SD: Standard Deviation; SE-PAE: Static Encephalopathy associated with Prenatal Alcohol Exposure; SES: Socioeconomic Status; WHO: World Health Organization

*  Biasbewertung (RoB) in Anlehnung an das ,Manual zur Bewertung des Biasrisikos in Interventionsstudien“. 2. Auflage, 2021. Verfugbar unter:
https://www.cochrane.de/de/literaturbewertung oder https://www.leitlinien.de/methodik. For all studies assessing PAE status: CLASSIFICATION of PAE EXPOSURE is generally associated
with a high RoB (PAE, recall bias, outcome was known when women were questioned, the longer the time between the interviews and the pregnancy, the higher the risk for recall bias).
Confounders including age of mother and/or child, BMI, sex of child, socioeconomic status and PAE (except for studies focusing only on PAE, PAE is considered as exposure).
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§ Treit 2020 (19): “[...] previously undiagnosed structural brain anomalies found unintentionally [...].”; “Incidental findings were categorised as normal variants, non-clinically significant
incidental findings, or clinically significant incidental findings.”

$ Treit 2020 (19): “Clinically significant incidental findings were anything considered to require further consultation, monitoring, and/or clinical follow-up.”
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Merkmale von Studien, die sich mit funktionellen Aspekten bei PAE und/oder FASD befassen

Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
meantSD

Diagnostic procedures

Focus on a wide range of functional aspects N=15

Branton 2022 (1): Motor abilities and intelligence

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: unclear RoB; MISSING DATA: unclear RoB (authors did not provide sufficient information
regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding described);

SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 4

Branton
2022 (1)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Canada, Alberta

clinical setting

Children with confirmed PAE, scores for
motor skills and intelligence, no genetic or
other neurological diagnosis that precluded
a diagnosis of FASD were included.

73
(23 only PAE,
50 with FASD)

total
10.5+2.9

Association of motor abilities and intelligence in PAE:

Tools of interest:
- Movement Assessment Battery for Children (MABC-2)
- Wechsler Intelligence Scale for Children (WISC-4)

Findings:

“The study did not support the presence of a relationship
between motor abilities and intelligence indicating that motor
assessment and intelligence should be considered distinct
constructs when investigating an FASD diagnosis.

This finding contradicts the clinical assumption of a positive
relationship between motor abilities and intelligence, which
can lead to the clinical practice of excluding motor assessment
from the diagnostic process. These results suggest that
intelligence scores should not be used as a proxy for motor
abilities, nor should they dictate when motor testing be
completed. [...] (p = 0.67 for the relationship between motor
skills and intelligence).”

Zhou 2018 (2): Cognitive scores

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline, 4-Digit Code); MISSING DATA: unclear RoB (authors did
not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition
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Reference

Study design

Country,
Setting

Population

Patient population

N

Age (years)
mean+SD

Diagnostic procedures

of FASD, no bli

nding described);

SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

on outcome is not unlikely)

Zhou 2018
(2)

also in CNS
structural

cohort study
(prospective)

NeuroDevNet
project (3)

Canada,
University of
British
Columbia,
University of
Alberta,
University of
Manitoba,
Queens
University

clinical setting

“Brain MRI was acquired in a newly
recruited sample of 157 participants across
four Canadian sites in the NeuroDevNet
project (3). [...] Typically developing control
children were recruited from the same
geographic regions, matched as closely as
possible for age and sex.”

“The diagnosis of FASD was made by
experienced multidisciplinary teams using
the Canadian Guidelines (4) from 2005 with
4-Digit Code that incorporates an objective
method of evaluating core fields of growth
deficiency,

facial dysmorphology, brain impairment,
alcohol exposure, and other pre and
postnatal adverse factors (4)”

“The alcohol history is confirmed from
reliable sources such as birth records, child
welfare reports, legal documents, and direct
interview with the birth mother if available.
In most cases, the exact amount and pattern
of alcohol use in that pregnancy is not
reported or recalled.”

157
(total)

78

(PAE
including 22
confirmed
PAE without
FASD, 7 FAS,
12 pFAS, 37
ARND)

79
(controls)

PAE
12.8+3.3

controls
12.143.3

Differences between PAE and controls in cognitive scores:

Test battery of interest:

Test battery included 5 major evaluations of core functions

affected in PAE such as math, reading, executive

function, memory, and inhibition:

- WI-lll Tests of Academic Achievement

- WRMT-R (reading ability, word identification [word ID])

- BRIEF (everyday executive function)

- WMTB-C (standardized test battery to assess working
memory, 2 subsets: digit recall measuring
verbal/phonological working memory and block recall
assessing visuospatial working memory)

- NEPSY-II standardised neuropsychological test battery
including the subsets: Animal Sorting; Auditory Attention;
Response Set; Inhibition; Memory for Names

Key finding:
“The combined group of PAE participants performed worse
than the controls in all cognitive scores [p<0.01].”

(Statistics not performed on the PAE subtypes; multiple
numbers / data are provided in Table Il in the publication of
Zhou 2018 (2))

Stevens 2017 (5): Social perception (RME test)
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB (questionable recruitment strategy); CLASSIFICATION of FASD: unclear RoB (different classification systems used);
MISSING DATA: unclear RoB (authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by

knowledge of the exposure or the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclearRoB (there was no a priori protocol and selections based on outcome is not

unlikely)
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Population

. Countr . o
Reference | Study design . o Diagnostic procedures
ST Patient population N Age (vears)
pop mean+SD
OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4
Social perception in FASD:
wesigate sodal perception nchlren Tool o Interest
with FASD using the RMET-C and a similar Reading the Mind in the Eyes (RME) Test (Children’s Version)
i h [...]. Specifically, FASD
o) el Findins ol Y scre (meanss))
P . FASD 18.24+2.4 vs. control 14.86+3.9; p<0.001
performance, as well as on difficulty level . cre
. (Subscore for emotional valence, difficulty and Gender control
(Easy and Hard) and emotional valence . . . L
- . ” Task displayed in Table 2 in the publication of Stevens 2017 (5))
(Positive, Negative, Neutral).
cross- “The FASD group was recruited from two 56 The results reveal that the children with FASD performe.d
. . . below the control children on the RME Total score, Easy items,
sectional sources: letters mailed to families of past (total) FASD and Positive. Negative. and Neutral emotional valence scores.”
design Canada, patients diagnosed at the Hospital for Sick 9.9+1.3 » N8 ! ’
Stevens . Toronto Children (S|ckK|d§) FASD Clinic in Toronto, 35 “When the effects of age and 1Q were further investigated, the
2017 (5) (prospective Canada and postings at local FASD parent (FASD) controls . e . :
. . . ” results indicated that the Positive item scores increase with age
evaluation at clinical setting support groups. 10.5+1.2 . . . .
a single time 21 in the control group only. Interestingly, children in the FASD
. . ith ARND f d below th ith pFAS/FAS
point) “...all had documented evidence (controls) group wi performed below those with pFAS/ on

corroborating excessive maternal alcohol
consumption and daily or frequent binges
during pregnancy with alcohol as the
primary cause of exposure.”

“Children in the control group were
recruited from community postings or were
biological children of the adoptive or foster
parents of a participating child with FASD.”

the Positive emotional valence items.”

“The current results suggest that compared with controls,
children with FASD display significant difficulty in
understanding emotional cues portrayed through the eye
region, regardless of whether this information signals positive,
negative, or neutral cues.”

“[...] the current findings show that the older control children
scored higher than the younger children on the positive items,
whereas this result is not observed in the FASD group. This

177




Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

suggests that children with FASD may not undergo the typical
improvements in social processing related to understanding
facial cues and emotions [...].”

Lange 2019 (6): Neurobehavioural status
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guidelines); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no
blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Lange 2019
(6)

also in CNS
structural

cross-
sectional
design

(prospective
evaluation at
a single time
point)

Canada,
Toronto

school setting

“A secondary analysis was conducted on
data obtained from the Canadian
component of the WHO International Study
on the Prevalence of FASD (7). The Canadian
FASD prevalence study employed a cross-
sectional, observational design using active
case ascertainment, along with
retrospective collection of prenatal alcohol
exposure information, to identify cases of
suspected FASD [...].”

“The study procedures followed a step-wise
approach, where only those students
meeting predetermined criteria proceeded
to the subsequent phase.”

Final diagnostic screening conclusions were
made using the 2005 Canadian Guidelines
(4).II

“[...] a group of typically developing control
children was randomly selected from a list of
all students who completed Phase | and who
did not meet the criteria for Phase Il using a

86
(total)

21

(FASD
including 3
FAS, 2 pFAS,
16 ARND)

28
(ADHD/ASD)

37
(controls)

FASD
9.7+0.8
(FAS)

ADHD/ASD
9.3+1.0

controls
9.0£1.0

Neurodevelopmental status and behavior were derived from a
battery of standardized tests and the Child Behavior Checklist
(CBCL)

Test battery / checklist:

- Neurodevelopmental assessments: were conducted by
using the WHO International Study on the Prevalence of
FASD test battery (WASI-II, WISC-IV, NEPSY-II)

- Behavioral observations/ratings by parents: Parents were
asked to complete the CBCL to evaluate their child’s social
competencies and identify any behavioural problems.

Findings:

FASD vs. controls:

When children with FASD were compared with typically
developing control children, a “2-class model” fit the data best
and resulted in a sensitivity of 95.2% (95% Cl: 84.2—100.0%),
specificity of 89.2% (95% Cl: 78.4-97.5%)

FASD vs. ADHD/ASD + controls:

When children with FASD were compared with typically
developing control children and children with other
neurodevelopmental disorders, the neurodevelopmental
profile (behavior, Subtests of IQ, spatio-visual, attention,
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Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

systematic sampling technique; these
students underwent a complete assessment
in Phase I.”

language (word genereation, vocabulary, language
comprehension, processing speed) correctly identified only
56.9% (95% Cl: 45.1-69.2%) of typically developing children
and children with other neurodevelopmental disorders as not
having FASD, and thus the profile was found not to be specific
to children with FASD.

Overall conclusion:

“The findings question the uniqueness of children with FASD
with respect to their neurodevelopmental impairments and
behavioural manifestations. [...] the neurodevelopmental
profile identified was sensitive to FASD, but it was not specific
to FASD, suggesting that a neurodevelopmental profile that can
differentiate children with FASD from children with other
neurodevelopmental disorders may not exist. However, the
findings are limited by the measures used in the analyses, as
the inclusion of additional measures may have resulted in a
more specific FASD neurodevelopmental profile. Also, data on
the use of psychotropic medications were not available. [...]

Treit 2017 (8): Cognitive test scores
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guidelines, 4-Digit Code); MISSING DATA: unclear RoB (authors did
not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition
of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (study also included adults); LoE: 4

Treit 2017
(8)

(also in CNS
structural)

cohort study
(mixture of
prospective
and
retrospective
data)

Canada, Alberta

clinical and
school setting

“PAE participants were primarily recruited
through two FASD diagnostic clinics at the
Glenrose Rehabilitation Hospital in
Edmonton, Alberta, and were previously
diagnosed according to the Canadian
Guidelines (4) (2005) and the 4-Digit Code
(9) (2004).

The remaining FASD participants (n = 30)

144
(total)

70

(FASD
including 10
FAS, 6 pFAS,
54

FASD
14.246.3

controls
13.246.0

Comparison of cognitive test scores between FASD and
controls:

Age-standardized test scores provided in FASD vs. controls:
(higher scores reflect better performance in all tests)

- Wide Range Intelligence Test (WRIT): (verbal and visual 1Q):
FASD<controls, p<0.001
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Population

Reference | Study design Coun_try, Diagnostic procedures
=l Patient population N Age (years)
mean+SD
were recruited through school and social ARND/FASD - Woodcook Reading Mastery Test (WRMT-R): (reading):
work services, and were diagnosed clinically | without FASD<controls, p<0.001
by primary care physicians and practitioners | further - Woodcok Johnson subtest (WJ): (Quantitative concepts —

in other developmental disability clinics.”

“Twenty of the 70 FASD participants were
included in previous studies [...], and 50
were newly recruited. [...]”

“Controls were recruited through
advertising on public bulletin boards in
locations such as community centres,
hospitals, recreation centres etc., by letters
sent home from several public schools, and
by word of mouth.”

specification)

74 (controls)

number series, knowledge about mathematic concepts):
FASD<controls, p<0.001

- Comprehensive Receptive and Expressive Vocabulary
(CREVT): (Receptive & expressive vocabulary):
FASD<controls, p<0.001

- NEPSY/D-KEFS: (Executive function composite):
FASD<controls, p<0.001

- Working Memory Test Battery (WMTB-C): (number-
working-memory Digit): FASD<controls, p<0.001

- WMTB-C: (Block recall — Memory): FASD<controls, p<0.001

“No significant effects of group on Rey Complex Figure Test
RCFT (age 6+) in immediate recall and delayed recall and
recognition [...]” (Rey Complex Figure Test for visual-spatial
abilities and memory)

Kerns 2015 (10): Emotion recognition abilities
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guidelines, 4-Digit Code); MISSING DATA: unclear RoB (authors did
not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition
of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to non-standardized tools (validity unclear)); LoE: 4-5

Kerns 2015
(10)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Canada, British
Columbia

clinical and
school setting

“Two samples of children were recruited for
this study: children with a diagnosis of Fetal

Alcohol Spectrum Disorder secondary to PAE
and a typically developing control group.”

“To ensure that all children had sufficient
cognitive abilities to understand the tasks,
children with full-scale intelligence quotients
outside of the average range (less than 70)

44
(total)

22

(FASD
including 4
FAS, 6 pFAS, 4
ARND, 3 FASD
brain and

FASD
11.2+2.2

controls
11.2+2.1

Emotion recognition abilities:

- The tasks included measures of emotion recognition from 3
non-linguistic modalities: facial expressions, emotional tone
of voice, and body positioning and movement

- Participant's parents completed measures of adaptive and
behavioural function that were related to children's
performance on aspects of emotion recognition.

Test battery of interest:
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Population

Reference | Study design Coun_try, Diagnostic procedures
=l Patient population N Age (years)
mean+SD
were excluded from the study.” alcohol code - Measures of Intelligence: WASI; FAB; DANVA-2; Dynamic
of3or4) Faces Task; Point-light Walker Measure
“[...] children in the FASD group were - Perception Control Tasks: FAB Facial Identity, Nonprosody
required to have a previously confirmed 22 Discrimination; created perceptual control condition for
diagnosis from a qualified medical (controls) DANVA-2 Postures subtest; nonemotional point-light

practitioner, and they either had at the time
of diagnosis a 4-Digit Code that meet
Canadian Diagnostic Guidelines for FASD (4)
or had adequate testing to confirm a
diagnosis if it was completed before these
guidelines were adopted. Diagnostic labels
such as [FAS], Fetal Alcohol Effects, [pFAS],
or [ARND] were all accepted as confirmed
diagnoses.”

displays depicting nonemotional actions for Point-light
Walker Measure

Findings:

- “Overall, the results show that children with FASD have more
difficulties with emotion recognition than typically
developing age-matched peers, but these difficulties may not
be clinically significant (e.g., smaller effect size) or may be
specific to the age of the individual exhibiting the emotion
(i.e., child vs.. adult.”)

- WASI (Full-scale Intelligence):
“[...] the two participant groups differed significantly [...],
though both groups scored within the average range of
intellectual function.” FASD<controls, p<0.01

- Perception Control Tasks:
“As noted, to rule out the possibility that difficulties on tasks
of emotion recognition could be secondary to differences in
basic perceptual abilities or task understanding, all
participants completed simple perceptual tasks [...]. On these
control tasks, children with FASD scored similarly to typically
developing children with no differences noted between the
groups.”

- Emotion Recognition — Faces:
“The Facial Affect discrimination task, Child and Adult Faces
subtests of the DANVA-2 and Dynamic Faces total error
scores [...] with Group (FASD vs.. controls) as independent
variable and Age as a covariate to control for developmental
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Reference | Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

differences.” - marginally significant group differences

- Emotion Recognition — Prosody:
Emotional Prosody Task and DANVA-2 Child and Adult
Paralanguage task ->”[...] significant group differences for
emotion recognition based on prosody [...].”

- Emotion Recognition — Human Movements:
“The MANOVA for the DANVA-2 Postures and the Emotional
Point-Light display data did not reveal any significant group
differences [...].”

Rockhold 2021 (11): Executive and social functioning
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (only PAE); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to non-standardized tools (validity unclear)); LoE: 4-5

Rockhold
2021 (11)
case-control
study
CIFASD-4
(12)

USA, Minnesota

clinical setting

The post-hoc analyses described here
analysed data from eighty-three preschool-
age children with PAE (early childhood
group; ages 2.5-5.0) and ninety-five
adolescents (49 with PAE, 46 controls; ages
8-16).

Each child completed executive function
tasks as part of several prior studies.
Children’s parents completed social and
communication inventories about their
child’s abilities. Thirty-three participants
from the early childhood group returned for
a four-year follow-up and completed both
social and executive function measures.

PAE status: Preschool children: partly

83 preschool
children (all
PAE)

95
adolescents
(49 with PAE,
46 controls)

preschool
children
2.5-5
(range)

adolescents
8-16
(range)

Magnitude of executive and social functioning deficits in PAE:
“Both the early childhood and adolescent groups with PAE
showed deficits in social and executive functions.”

- “Within the early childhood PAE cohort, scores on all
measures of executive and social funcitons were
significantly different than test norms, [...].”

- “For this cohort at the 4-year follow-up, all executive and
social functions standard scores were significantly different
than test norms [...]"”

- [...]"the adolescent PAE group showed below-average mean
scores across all executive and social functions
measurements. The control group showed average mean
scores in all domains.”

There was a relationship between social function and executive
function within the adolescent PAE group that was not present
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confirmed partly unconfirmed; adolescents:
confirmed through maternal interviews or
medical records in case-control-study

in the adolescent control group or the early childhood PAE
group.

However, at the four-year follow-up (mean age= 8.45 y), those
originally in the early childhood PAE group also demonstrated
this relationship.”

Astley Hemingway 2020 (13): Risks for the impairment of brain functions
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (4-Digit Code); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Astley
Hemingway
2020 (13)

(also in CNS
structural)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

USA, Seattle
(Washington)

clinical setting

“Study participants diagnosed with FASD by
the University of Washington using the FASD
4-Digit Code (9, 14, 15) were compared to
typically-developing peers with no PAE.”
(PAE confirmed in all FASD subjects and
absence of PAE reported for all controls per
birth mother report)

“[...] data collected from a
neuropsychological and magnetic resonance
imaging (MRI) study from the year 2009 [...]
(6-19)”

“Key outcome measures (composite and
subtest scores) from the battery of
assessments were selected in the original
study (16-19) to represent the different
domains of deficit (Figure 2). These same
outcome measures served as the primary
dependent variables for brain function in
the current study”

50 (total with
PAE)

11 (FAS/pFAS)

12 (SE-PAE)
11 (ND-PAE)

16 (controls)

FAS/pFAS
12.9+2.4

SE-PAE
12.5+2.7

ND-PAE
11.8+2.7

controls
12.4+2.7

Proportion of variance in function explained by pre- and
postnatal risks:

Test Battery of interest: (see also Fig. 2 in original study of

Astley Hemingway 2020 (13))

- Soft Neurologic Signs: QNST-II

- General Intellectual Function: WISC llI

- Academic Achievement: WIAT Basic Reading, KeyMath
Revised

- Visuospatial Skills, Visual Memory, Organization: VMI, RCFT

- Executive Function: D-KEFS (Trail Making, Tower, Color-Word
Interference, Verbal Fluency), WCST Computer Version (3rd
Edition)

- Visual Memory: CVLT-C

- Attention: IVA CPT

- Language: TOLD-I:3

- Sentence Combining, TLC (1-Expanded, 2-Expanded), TOWK
Conjunctions and Transition Words

- Adaptive Behavior: VABS

- Behavioral Problems: CBCL 6-18

- Caregiver Report of Behavior: BRIEF
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“[...] a control child matched on age (within
6 months), gender, and race was randomly
invited.”

Prenatal risks for alteration of brain function:
maternal use of tobacco, marijuana, cocaine, any illicit drugs
and no prenatal care (all measured on a yes/no scale).

Postnatal risks for alteration of brain function:

not living with either birth parent, number of foster
placements, physical abuse, sexual abuse, SES of current
caregiver

Findings:

- “PAE was the dominant risk factor explaining the largest
proportion of variance in [...] brain function (intellect,
achievement, memory, language, executive-function, motor,
adaptation, behavior-attention and mental health
symptoms).”

- “PAE accounted for [...] up to 52% of the variance in CNS
function [...]. [...] the number of days/week of drinking during
pregnancy explained the greatest proportion of variation
(43%) in the WISC-III Full Scale Intelligence Quotient (FSIQ)
score and thus was the first statistically significant risk factor
to enter into the regression equation.

- Caregiver’s years of education explained the 2nd greatest
and statistically significant proportion of variance of the FSIQ
(an additional 8% of variance). These two risk factors
together explained 54% of the variance in the FSIQ.

- Maternal drinking through all three trimesters was the third
and final statistically significant risk factor to enter the
equation, explaining an additional 4% of variance.

- The three risk factors together explained a total of 58% of
the variance in the FSIQ. [...] Higher levels of prenatal alcohol
use were correlated with lower FSIQ scores. Higher parental
education levels were correlated with higher FSIQ scores.”
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Fuglestad 2015 (20): Executive functioning
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Fuglestad
2015 (20)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

USA

clinical setting

We evaluated Executive Functioning in 39
children with FASD (3.0-5.5 years) and a
comparison group of 50 age-matched,
nonexposed controls.

Exclusion criteria were developmental
disorder (e.g., Autism, Down Syndrome),
neurological disorder, traumatic brain injury
[...], or other medical condition affecting the
brain or senses.

Data on growth, facial dysmorphology,
cognition, and alcohol exposure were
collected and modified IOM criteria (21)
were applied.

89 (total)
39 (FASD
including 32
with PAE)

50 (controls)

total
3.0-5.5
(range)

Executive function measures:

- Executive Functioning Scale for Early Childhood

- Delay of Gratification

- FASD group: The Mullen Scales of Early Learning [IQ-Measure]
- Control group: Abbreviated IQ Battery of the Stanford-Binet
Intelligence Scales [IQ-Measure]

Findings:

Preschool children with FASD vs. controls:

Compared to age-matched controls, preschool children with
FASD had impairments on the executive function Scale and
showed more impulsivity on the Delay of Gratification task. [...]
IQ was correlated with the executive function scale (p=.001)
and Delay of Gratification (p=.005).”

Pre-school children with PAE:
Executive function performance did not differ significantly
across levels of FASD severity (FAS, pFAS, ARND).

Overall conclusion:

“These novel data show that executive function deficits
manifest well before the age of 6 years in children with FASD,
that they occur across the spectrum, and that executive
function may be most impaired in children with more severe
forms of FASD and/or lower 1Qs.”
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Pinner 2021 (22): Behavioural and neuropsychological aspects
Risk of bias*: CONFOUNDING: unclear RoB; SELECTION of PARTICIPANTS: unclear RoB (not sufficiently described); CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: unclear RoB (not sufficiently described); SELECTION of REPORTED RESULTS: unclear RoB
(there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: unclear risk of bias; concerns of the applicability of the results (due to non-standardizes tools (validity unclear)); LoE: 4

Pinner 2020
(22)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

USA,
New Mexico

clinical setting

“Data for this study were collected as part of
a larger, multimodal neuroimaging study
(23).”

“Participants were classified as having an
FASD using the IOM criteria (24) [...Jand also
had 1Q scores above the cut-off for
intellectual disability <70.”

“Healthy controls had 1Q scores above the
cut-off for intellectual disability <70 and did
not have known PAE or other substances;
nor did they have histories of developmental
delays or neurological or psychological
problems.”

33 (total)
13 (FASD)

20 (controls)

FASD
16.1+2.5

controls
16.5+2.1

Neuropsychological Evaluations and Behavior in FASD and
controls:

Test battery of interest:

- WASI-II (1Q)

- GPB (visual motor coordination)

- CANTAB Spatial Working Memory (spatial working memory
maintenance); CANTAB Cambridge Gambling Task (impulsive
decision-making and risk taking); CANTAB Intra-Extra
Dimensional Set Shift (reversal learning)

Findings:

“[Controls] performed significantly higher on the vocabulary
subtest of the WASI-II, expressed higher overall IQ computed
from the vocabulary and matrix reasoning subtests of the
WASI-II, had less deliberation time on the Cambridge Gambling
Task (a.e. Exekutivfunktionen) [...], and had lower levels of
impulsivity as assessed by the CGT relative to the FASD group
[..].”

“No other neuropsychological evaluations and no saccadic
behavioral measures showed significant group differences after
FDR LSU correction for multiple comparisons (p’s > 0.05).” (FDR
LSU: False Discovery Rate Linear Step Up procedure= Stat.
correction procedure because of multiple group
comparisions).”

Lindinger 2022 (25): Reading Mind in Eye (RME) and executive functions
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Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a South African setting (not applicable to more economically advantaged populations)); LoE: 4

Lindinger
2022 (25)

longitudinal
design
(unclear if
prospective)

South Africa,
Cape Town

clinical setting

“Participants were 42 prenatally heavily PAE
adolescents [...] and 20 controls from the
same community [...], who are participating
in our Cape Town Longitudinal Cohort study
(26) and had been administered the Reading
the Mind in the Eyes (RME) test during late
childhood [...].”

“The mothers of the study participants were
recruited between 1999 and 2002 at their
first antenatal care visit [...].At recruitment,
each mother was interviewed orally [...]
using a timeline follow-back interview
regarding her drinking on a day-by-day basis
during the preceding 2 weeks and during a
typical week around time of conception.
[...]The timeline follow-back interview was
repeated at mid-pregnancy and again at 1-
month postpartum [...].”

Diagnostic: Revised IOM criteria (21)

62 (total)

8
(FAS)

15
(pFAS)

19

(only heavy
PAE, no
syndromes)

20
(controls)

total
11.0-17.2
(range)

Reading Mind in Eye (RME) test across age and executive
functions:

Test battery of interest:

RME test (main test)

1Q: WISC-IV (at childhood); WASI (at adolescence)

Working Memory (both ages): WISC-IV Digit Span Backward
Cognitive Control: D-KEFS Colour-Word Interference Test
(Inhibition; Inhibition/Switching; Trails (additionally only at
adolescence) subtests)

Verbal Fluency (both ages): D-KEFS

Verbal Fluency subtests (Letters; Categories; Switching)

Findings:
Reading the Mind in the Eyes (RME) across age:
- “Children with FAS [...] and pFAS [...] performed worse on the

RME than heavy PAE [...] and control individuals [...].By
adolescence, the pFAS group performed similarly to heavy
PAE and controls, whereas the FAS group continued to
perform more poorly.

No deficits were seen for positively “valenced” items in any
of the groups. For negative and neutral items, in late
childhood individuals with FAS and pFAS performed more
poorly than heavy PAE and controls, but by adolescence only
the FAS group continued to perform more poorly.

- Test—retest reliability was moderate across the two ages. At

both time points, the effects in the FAS group were partially
mediated by Verbal Fluency but not by other aspects of
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executive function.”

Executive function across age:

- “Higher levels of PAE, measured in terms of AA/day, were
associated with poorer Verbal Fluency at both ages and with
poorer Cognitive Control at 17 years.

At 11 years, the FAS and pFAS groups performed more
poorly than the heavy PAE on Cognitive Control and Verbal
Fluency.

At 17 years, the FAS group performed more poorly than the
control group on Verbal Fluency and marginally more poorly
than the heavy PAE, but the pFAS group no longer differed
from the heavy PAE group.

The pFAS group performed more poorly than the heavy PAE
and control groups on Cognitive Control.”

Lucas 2016a (27): Gross motor performance and Lucas 2016b (29): Soft neurological signs (SNS)
Risk of bias*: CONFOUNDING: moderate RoB; SELECTION of PARTICIPANTS: moderate RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not

provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: moderate RoB; SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections
based on outcome is not unlikely)
OVERALL: moderate risk of bias; concerns of the applicability of the results (due to a remote Australian setting (aboriginal population)); LoE: 3-4

Lucas 2016a
(27)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Australia,
Fitzroy Valley

remote area /
setting

“[...] in the current study, we report gross
motor outcomes of children in the Lililwan

Project (28).”

“The Canadian Guidelines (4) for the
diagnosis of FASD will be used to assign
specific diagnoses along the FASD spectrum

[..].” (28)

“The Alcohol Use Disorders Identification

Test-Consumption (AUDIT-C) is a

standardised, validated, self-report tool that

108
(total)

65

(PAE
including 21
FASD)

43
(no PAE)

total
7.5-9.6
(range)

Gross motor performance:

Test of interest:
Bruininks—Oseretsky Tests of Motor Proficiency Complete Form
(BOT-2)

Findings:

PAE vs. no PAE:

- “Children with PAE in comparison to no PAE had lower mean
scores or score ranges in all composite subtests and most
(70%) Subtasks.”

- “there was no significant difference in scores between
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Lucas 2016b
(29)

estimates risk from maternal alcohol intake
during pregnancy and was used as a proxy
for PAE.”

“In the Lililwan Project, we assessed motor
performance as part of the FASD diagnostic
assessment using the Bruininks—Oseretsky
Tests of Motor Proficiency Complete Form,
Second Edition (BOT-2) based on
recommendations from the Canadian
Guidelines (4).”

“All children born in 2002 or 2003 and living
in the Fitzroy Valley during 2010/2011 were
eligible to participate in the Lililwan Project;
a population based study with active case
ascertainment.”

Fritzroy valley: very remote communities
with 4500 inhabitants

children with and without PAE for the three gross motor
Composites or four gross motor Subtests. There was no dose
relationship between the gross motor score and alcohol
exposure (details see Table 5 in publication)”

- “No significant difference in impairment rates was found
between children with and without PAE.”

FASD vs. no FASD:

- “Gross motor performance was significantly poorer in
children with an FASD diagnosis than in those without, as
indicated by the overall Gross Motor Composite score.
Significantly lower scores were found in children with FASD
for the Strength and Agility Composite, Running Speed and
Agility and Strength Subtest and most (73.1%; 19/26) of the
median Subtasks”

- “In children with FASD compared with children without, a
high prevalence of severe gross motor impairment was
found in all Composite categories (9.5%, at least four times
higher) and Subtest categories (range: 4.8-14.3%, at least 2-
7 times higher)”

Neurological signs (soft):

Test of interest:
Quick Neurological Screening Test (QNST-2), Soft neurological
signs (SNS)

Findings:

PAE vs. no PAE:

- “The median QNST-2 Total Score was significantly higher
(p=0.045) in children with PAE (20.0, range 4—66) than
without PAE (16.5, range 4—66).”

- “Children with PAE had significantly higher scores in two
QNST tasks: Eye Tracking and Tandem Walk.”

189




Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

FASD vs. no FASD:

- “The median QNST-2 Total Score was significantly higher
(r=0.3, p=0.004) in children with FASD (22.0, range 11— 66)
than in those without FASD (18.0, range 4-40).”

- “For six QNST-2 tasks, children with FASD had significantly
higher scores (poorer performance): Hand Skills, Figure
Recognition and Production, Eye Tracking, Rapidly Reversing
Repetitive Hand Movements, Left— Right Discrimination, and
Behavioural Irregularities.”

Ronen 2022 (30): Neurobehavioral screening tool (NST)
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (IOM criteria); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to a mixed population (children with FASD and comorbidities such as ADHD and other behavioural deficits)); LoE: 4

Ronen 2022
(30)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Israel

clinical setting

151 children and young adults of whom 40
were diagnosed with FASD with the updated
clinical guidelines for diagnosing fetal
alcohol spectrum (IOM criteria (31)) (original
sample size 202, but children with known
prenatal exposure to other substances were
excluded)

,Prenatal alcohol consumption was
determined either by reports from the
primary caregiver or by maternal history
documented in medical records.”

151
(total)

40

(FASD
including 3
FAS, 22 pFAS,
15 ARND; 36
of the FASD
group had a
comorbid
ADHD
diagnosis)

111
(non-FASD;
individuals

FASD
9.32+3.12

non-FASD
11.8314.25

External validity of the Neurobehavioral Screening Tool (NST)

(to identify additional characteristics of FASD):

- The NST questionnaire results did not differ significantly
between the FASD and the non-FASD group for any age
range

- NST demonstrated 72%-73% sensitivity, and 34%-36%
specificity, in identifying FASD

- Items 4 and 5 ('Lies or cheats', 'Lacks guilt after
misbehaving') were the most predictive items in the NST

- Other variables that were characteristic of the FASD group
included: emotional regulation difficulties (p value <0.01),
being born and adopted in Israel (vs. other countries) (p
value <0.01) and younger age at the first visit to the clinic (p
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who were
assessed for
FASD, but did
not reach the
threshold for
diagnostic
criteria)

value <0.01)

- Low specificity is explained by the use of the NST in a high-
risk population of PAE with significant comorbidities such as
ADHD and other behavioural deficits

Coles 2021 (32): Nonverbal battery for cognitive problems
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (only PAE); MISSING DATA: unclear RoB (authors did not provide sufficient
information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no blinding
described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to the Ukranian setting and a “special” test battery for this population); LoE: 4

Coles 2021
(32)

cross-
sectional
design

(prospective
evaluation at
a single time
point)

Ukraine, Rivne
and Khmelnitky

clinical setting

For n =10 children, there is no explanation
why they were not included.

“This cohort study (33) originally recruited
686 women of whom half drank alcohol at
moderate to heavy levels, and half were
controls reporting low drinking levels or
abstaining. [...] When infants were born,
information was collected from medical
records and direct examination on growth,
physical features associated with prenatal
alcohol exposure, and other factors affecting
development. A subsample of
mothers/children [...] were followed into the
preschool period drawn from those [...] who
had participated in follow-up at 6 and/or 12
months.”

291
(total)

113
(PAE)

178
(without PAE)

PAE
4.02+0.42

without PAE
3.9310.31

Nonverbal battery in early identification of cognitive
problems in PAE:

Test battery focusing on:

- early executive functioning

- visuospatial skills

- areas of cognitive development

Included tests:

Differential Ability Scales, 2(nd) Edition (DAS-2) and several
NEPSY/NEPSY-II subtests; other tests were adapted from
commonly used non-standardized neuropsychological
measures of executive functions (Preschool Spatial Span,
Imitation Hand Game, A not B, Delayed Attention, Subject
Ordered Pointing)

Findings:

“Although most children performed within the average range,
PAE children had lower scores on DAS-Il Summary Scores as
well as on specific subtests. To evaluate the effects of alcohol
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dose during the pre-pregnancy recognition period and during
mid-gestation of pregnancy, generalized linear regression
models were used controlling for demographic and individual
variables. In addition to DAS-II variables, measures reflecting
sustained attention, working memory and ability to shift
cognitive set were impacted by alcohol dose. Early executive
function appears to subsume these performance differences.”
(DAS-11= nonverbal processing/ problem solving, spatial
processing).”

“Findings indicate that the effects of PAE can be identified in
the preschool period and reliably measured using tests
assessing nonverbal and spatial skills supported by executive
functioning.”

Focus on ND-PAE N=5

Kable 2018 (34): Validation of ND-PAE as a (possible) psychiatric disorder in FASD
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: unclear (dysmogphology checklist); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no
blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; concerns of the applicability of the results (due to non-standardizes tools (validity unclear)); LoE: 4

Kable 2018
(34)

cross-
sectional
design

(retropsective
evaluation at
a single time
point)

USA, Atlanta

clinical setting

The internal validity of the proposed
Neurobehavioral Disorder Associated with
Prenatal Alcohol Exposure (ND-PAE) was
evaluated in children diagnosed with either
FAS or pFAS who were 3-10 years of age
and had enrolled in a math intervention
study.

Participants were identified from medical
records under a HIPAA partial waiver and
recruited and were required to have been

56
(with FAS or
pFAS)

total
3-10
(range)

Validation of ND-PAE as a psychiatric disorder in FASD:

(i) Neurocognitive measures (> 2 symptom: impairment in
global intellectual functioning, executive functioning, learning,
memory, or visual-spatial reasoning)

(i) Self-regulation domain (=1 symptom: impairment in mood
or

behavioral regulation, attention deficits, or impulse control)

(iii) Adaptive Functioning (>2 symptoms: impairments in
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diagnosed with FAS or pFAS.

A physical examination was conducted on all
participants by a pediatric geneticist using a
standard pediatric dysmorphology checklist
(35), where characteristics associated with
the disorder are listed and weighted based
on their saliency for the FAS diagnosis (e.g.,
hypoplastic philtrum, small palpebral
fissures, and thin vermillion receive 3 points
and clindactyly receives 1 point). Scores > 10
are assumed to indicate significant
alcoholrelated dysmorphology.

communication,

social, daily living skills and motor skills with at least one
of the two symptoms being either communication or social
impairments)

“Symptoms were coded as present or absent using
assessments conducted in the study, including standardized
measures of neurocognitive and behavioral functioning, parent
interview, and direct observations of the child. The number of
endorsed ND-PAE symptoms was not related to environmental
factors but was moderately related to the child’s age. ND-PAE
symptoms were highly consistent and this did not vary by age.
Evidence suggested the ND-PAE adaptive symptoms may be
too restrictive and only one symptom from this domain may be
sufficient.

Impulsiveness was not related to an endorsement of the ND-
PAE disorder but research is needed with other clinical groups
to establish the discriminative validity of this symptom.”

“The rate of endorsement for each symptom, domain, and ND-
PAE disorder were computed [...] for both cut-off values and
methods of endorsing the adaptive functioning (AF) symptoms.
Using AF 1 of 4 criteria, 82.1% received an endorsement for the
ND-PAE disorder using cut-off value of 1.5 SD and 89.3% using
a cut-off value of 1.0 SD. Using the AF 2 of 4 criteria, 60.7%
received an endorsement for the disorder using cut-off value of
1.5 SD and 83.9% using a cut-off value of 1.0 SD.”

Coles 2020 (36): Characterisation of ARND (behavioural and cognitive)
Risk of bias*: CONFOUNDING: high RoB (e.g. wide age range); SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (only ARND, PAE); MISSING DATA: unclear RoB
(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or
the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4
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Population

. Countr . o
Reference | Study design . o Diagnostic procedures
ST Patient population N Age (years)
pop mean+SD
Characterisation of ARND (PAE and the spectrum of
409 outcomes):
(total)
Test battery of interest and focus:
47 - Cognitive and academic aspects (Differential Ability Scale
A total of 1.842 children seen as part of a (ARND./ (DAS): . . . .
. behavioural) verbal and visual working memory, immediate and
surveillance study were evaluated for . " . .
. - delayed recall, visual recognition and matching, processing
alcohol exposure and physical characteristics . . .
44 and naming speed, phonological processing, and
of FAS, and completed neurodevelopmental . .
testin (ARND/ understanding of basic number concepts )
& cognitive) - Emotional and behavioral aspects (CBCL)
cross- &S(ﬁ;nli:ic:: 91 were identified as either 20 - Emotional and behavioral aspects (Teacher report)
sectional . ! ARND/behavioral or ARND/cognitive and -
. Midwest, . (alcohol Findings:
design contrasted with other groups to further L . . . . .
Southeast, . e e criterion met, Multinomial logistic regression was used to examine the
Coles 2020 oo identify distinguishing patterns. Not P . . I
. Pacific but not FASD) accuracy of classification and to identify factors contributing to
(36) (retrospective reported e ..
Southwest such classification

evaluation at
a single time
point)

community and
school setting

Alcohol criteria:

- 6 or more standard drinks per week for 2
or more weeks during pregnancy and/or

- 3 or more standard drinks per occasion on
2 or more occasions during pregnancy
and/or

- Documentation of alcohol-related social or
legal problems in proximity to (prior to or
during) the index pregnancy

99

(any alcohol

use (alcohol

criterion not
met, random
sample))

88

(children
classified as
low risk for
developmenta
| problems)

Children described as ARND/cognitive were distinct from other
groups based on cognition and behavior as well as
demographic factors (e.g., age, race, SES), child characteristics
(e.g., gestational age; sex), and other drug exposures, while
those described as ARND/behavioural differed only on
behavior and other drug exposures.

Logistic regression successfully discriminated ARND groups
from children in other groups with accuracy ranging from 79%
(Higher Risk) to 86.7% (Low Risk).

Analysis suggests the effects of alcohol on behavior and
cognition even in the absence of the characteristic facial
features and growth deficiency

Johnson 2018 (37): Overlaps between ND-PAE and ARND
Risk of bias*: CONFOUNDING: high RoB (e.g. wide age range); SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: not applicable (only ARND, PAE); MISSING DATA: unclear RoB
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Reference

Study design

Country,
Setting

Population

Patient population

N

Age (years)
mean+SD

Diagnostic procedures

(authors did not provide sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or
the definition of FASD, no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Johnson
2018 (37)

cross-
sectional
design

(retrospective
evaluation at
a single time
point)

USA, North
Dakota

clinical setting

Clinical charts from 06/2013 to 07/2016
were reviewed to identify patients with an
evaluation for ARNDs and where the criteria
for ND-PAE were also available.

Inclusion criteria were all children from birth
through 18 years of age, both sexes, all
levels of intellectual functioning who were
seen and given a diagnosis of ARNDs with
confirmed prenatal alcohol exposure, and
had both the ARND and
neurodevelopmental disorders associated
with prenatal alcohol exposure (ND-PAE)
criteria in the chart.

86
(ARND and
ND-PAE)

total
7.914.5
(range 0-18)

Diagnostic criteria for ND-PAE (from DSM-5) in comparison to
the ARND Behavioral Checklist (=reference checklist):

Findings:

“The review found 86 charts with a diagnosis of ARNDs, which
included the ARND Checklist and the ND-PAE criteria. We then
calculated the sensitivity and specificity comparing the ND-PAE
with the ARND Checklist as the comparison standard. The
sensitivity was 95.0%, specificity was 75.0%, and the ND-PAE
diagnosis correctly classified 89.5% of cases identified as
meeting criteria for ARNDs by the checklist. [...]The 2 diagnostic
constructs of ARNDs and ND-PAE seem to be very similar.”

Differences for age groups:
0-6 y: sensitivity: 93%, specificity: 100%, accuracy: 94.6%
7-18 y: sensitivity: 97%, specificity 57%, accuracy: 85.7%

Sanders 2020 (38): Validation of ND-PAE as a psychiatric disorder
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no

blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Sanders
2020 (38)

cross-
sectional
design

(prospective
evaluation at
a single time

Canada, Alberta

clinical setting

Children age 7-15 (53% female) with
confirmed PAE who underwent
multidisciplinary FASD assessments from
2016 to 2019 in a clinic in Alberta, Canada

Canadian Guidelines (39) for FASD diagnosis
DSM-5 (40) for ND-PAE

53 (total)
41 (FASD)

24 (ND-PAE)

total
7-15
(range)

Validation of ND-PAE as a psychiatric disorder in FASD:

“Construct and factorial validity of ND-PAE were assessed, and
associations between domains and symptoms described. Post
hoc analysis assessed external validity of factors:

ND-PAE demonstrated weak construct validity with variable
convergence and divergence within and between symptoms.
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Reference

Study design

Country,
Setting

Population

Patient population

Age (years)
mean+SD

Diagnostic procedures

point)

Factor analysis revealed one strong factor consisting of abilities
associated with adaptive behavior and general cognitive ability.
Relative contribution of symptoms and domains were variable.
This study provides an evidence-based approach to assessing
ND-PAE symptoms and is a starting point to elucidating its
neurobehavioral pattern.”

Sanders 2017 (41): Diagnostic classification of ND-PAE using DSM-5 and Canadian guideline
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD, no
blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 3-4

Sanders
2017 (41)

Cross- cross-
sectional
design

(retrospective
evaluation at
a single time
point)

Canada, Alberta

clinical setting

Diagnostic FASD: Canadian FASD diagnostic
guidelines (4)

Diagnostic ND-PAE: DSM-5 criteria (40)

82 patients underwent multidisciplinary
clinical evaluations between 2011 and 2015

[..].

Two clinicians independently reviewed
patient files for evidence of diagnostic
criteria for ND-PAE when applying an
impairment cut-off level of 2 or more SD
below the mean, or clinically significant
impairment in the absence of standardized
norm-referenced measures.

Confirmation of alcohol exposure was
obtained from direct maternal self-report or
professional documentation such as
hospital, social work or police records.

82
(total)

79

(PAE including
60 FASD, 1
FAS, 13 pFAS,
46 ARND)

3
(no PAE)

total
7-47
(range)

(of 60 FASD:
43 children,
17 adults)

Diagnostic classification of ND-PAE (DSM-5 (40)) with the
Canadian FASD guidelines (4) (=reference guideline):

ND-PAE (DSM-5 (40)) vs. Canadian guideline (4):
specificity 100% (95% Cl 87.7%—100%); sensitivity 47% (95% Cl
33.7%—60%)

“Although there is considerable overlap between the areas
assessed in DSM-5 and those assessed in the Canadian FASD
guidelines, the DSM-5 criteria for ND-PAE were less likely to
identify patients who met the Canadian neurobehavioral
criteria for FAS, partial FAS and ARND while using a threshold
of 2 or more SDs on norm referenced measures.

Of particular note, ND-PAE criteria failed to reliably identify the
presence of pFAS and FAS, which diagnoses incorporate
cardinal facial features that are highly specific to the effects of
PAE.”
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AA: Absolute Alcohol; ADHD: Attention Deficit Hyperactivity Disorder; AF: Adaptive Functioning; ARND: Alcohol Related Neurodevelopmental Disorder; ASD: Autism Spectrum Disorder; BOT:
Bruininks—Oseretsky Tests of Motor Proficiency; BRIEF: Behavior Rating Inventory of Executive Function; CANTAB: Cambridge Neuropsychological Test Automated Battery; CBCL: Child behaviour
Checklist; CCTT: Children’s Colour Trails Task; CGT: Cambridge Gambling Task; Cl: Confidence Interval; CIFASD: Collaborative Initiative on Fetal Alcohol Spectrum Disorders; CNS: Central Nervous
System; CREVT: Comprehensive Receptive and Expressive Vocabulary Test; CVLT-C: California Verbal Learning Test-Children’s Version; DANVA: Diagnostic Analysis of Nonverbal Accuracy; DAS:
Differential Ability Scales; D-KEFS: Delis-Kaplan Executive Functioning System; DSM: Diagnostic and Statistical Manual of Mental Disorders; FAB: Florida Affect Battery; FAS: Fetal Alcohol
Syndrome; FASD: Fetal Alcohol Spectrum Disorder; FDR LSU: False Discovery Rate Linear Step Up procedure; FSIQ: Full Scale Intelligence Quotient; GPB: Grooved Pegboard; HIPAA: Health
Insurance Portability and Accountability Act; IOM: Institute of Medicine; IQ: Intelligence Quotient; IVA CPT: Integrated Visual and Auditory Continuous Performance Test; LoE: Levels of Evidence
after the Oxford 2011 Levels of Evidence; MABC: Movement Assessment Battery for Children; MANOVA: Multivariate Analyses of Variance; ND-PAE: Neurobehavioral Disorder associated with
Prenatal Alcohol Exposure; NEPSY: “A Developmental NEuroPSYchological Assessment”; NST: Neurobehavioral Screening Tool; PAE: Prenatal Alcohol Exposure; pFAS: partial FAS; QNST: Quick
Neurological Screening Test; RCFT: Rey Complex Figure Test; RME/RMET-C: “Reading the Mind in the Eyes” / Test — Children’s Version; RoB: Risk of Bias; SD: Standard Deviation; SE-PAE: Static
Encephalopathy associated with Prenatal Alcohol Exposure; SES: Socioeconomic Status; SNS: Soft Neurological Signs; TLC: Test of Language Competence; TOLD-I:3: Test of Language Development
— Intermediate 3" Edition; TOWK: Test of Word Knowledge; VABS: Vineland Adaptive Behavior Scales; VMI: Developmental Test of Visual-Motor Integration; WASI: Wechsler Abbreviated Scale of
Intelligence; WCST: Wisconsin Card Sorting Test; WHO: World Health Organization; WIAT: Wechsler Individual Achievement Test; WISC: Wechsler Intelligence Scale for Children; WJ: Woodcock
Johnson; WMTB-C: Working Memory Test Battery for Children; WRIT: Wide Range Intelligence Test; WRMT-R: Woodcock Reading Mastery Test Revised

*  Biasbewertung (RoB) in Anlehnung an das ,Manual zur Bewertung des Biasrisikos in Interventionsstudien. 2. Auflage, 2021. Verflugbar unter:
https://www.cochrane.de/de/literaturbewertung oder https://www.leitlinien.de/methodik. For all studies assessing PAE status: CLASSIFICATION of PAE EXPOSURE is generally associated
with a high RoB (PAE, recall bias, outcome was known when women were questioned, the longer the time between the interviews and the pregnancy, the higher the risk for recall bias).
Confounders including age of mother and/or child, BMI, sex of child, socioeconomic status and PAE (except for studies focusing only on PAE, PAE is considered as exposure).
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Merkmale von Studien, die sich mit pranataler Alkoholexposition befassen

Referenc
e

Study design

Country,
Setting

Population

Population included

Age (years)
meantSD

Findings

Astley 2019 (1): Correlation between the FAS facial phenotype and PAE
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (4-Digit Code); MISSING DATA: unclear RoB (authors did not provide

sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
OVERALL: high risk of bias; unclear concerns of the applicability of the results (authors also refer to an animal study from 1992 in their result section); LoE: 4

Astley
Hemingway
2019 (1)

cross-sectional
design

(retrospective
evaluation at a
single time
point)

USA, Seattle
(Washington)

patient
records from
1993-2012
reassessed

“The records of 1392 patients were drawn from
1522 consecutive patients that received an FASD
diagnostic evaluation at the FASDPN using the
FASD 4-Digit Code (2).”

1392
(total with
FASD)

total
0-19+
(range)

(19+: 4%)

Of note: Importance of PAE selective and often unclear
reported by the authors

Correlation between the FAS Facial Phenotype and
PAE:

Hypotheses of the authors:

“[...] If the FAS facial phenotype is specific to PAE,
validation studies should confirm the FAS facial
phenotype is more prevalent among those with higher
exposure and does not occur in individuals with
confirmed absence of PAE. One would also expect that
the majority of (if not all) individuals presenting with the
FAS facial phenotype would meet criteria for a diagnosis
under the umbrella of FASD.”

Findings:

“[...] the 4-Digit Code Rank 4 FAS face was 5 times more
prevalent in the Rank 4 high exposure group than the
Rank 3 moderate exposure group (p=0.000) . [...]

The association between the 4-Digit FAS face and
alcohol was weakened substantially when the Hoyme
criteria (3) for alcohol exposure were used (p=0.02). The
4-Digit FAS face was only 2-fold more prevalent in the
Hoyme exposed group relative to the Hoyme
unknown/too-low exposure group.”

Does PAE cause moderate dysfunction?
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Population

Referenc . Country,
e Study design Setting Population included N

Age (years)
mean+SD

Findings

Methods used of the authors to address this question:
“To address this question, the 4-Digit Code was applied
to our nonhuman-primate model of FASD (4) to
document the distribution of diagnostic (FAS/pFAS, SE-
PAE, ND-PAE and Not FASD/PAE) outcomes when the
only risk factor present was PAE. The primates had been
exposed weekly to binge exposures equivalent to a six-
pack of beer for the first 3, 6 or entire 24 weeks of
gestation (mean maternal peak plasma ethanol
concentrations ranged from 176 to 271 mg/dl).”

Findings:

“The primate model confirmed PAE causes a spectrum
of outcome (FAS/pFAS 5%, SE-PAE 31%, ND-PAE 59%,
and Not FASD/PAE 5%) with moderate dysfunction (ND-
PAE/PAE) being the most prevalent. The 4-Digit Code
was the only system that produced a near identical
distribution of diagnoses across the full spectrum
(including 53% ND-PAE). The Australian and Canadian
outcomes were in greatest contrast with the primate
model due to their exclusion of moderate dysfunction
from the spectrum. The Australian, Canadian and Hoyme
systems placed 51% to 81% of patients with PAE in the
“Not FASD” category, in contrast to the 5% observed in
the primate model.”

General comment on this study:

Inconclusive if (i) more pronounced PAE results in more
severe FAS and less alcohol in pFAS/ARND and
inconclusive if (ii) PAE confirmation is required for FASD.

Petryk 2019 (5): “Setting a PAE threshold for diagnosis requires a level of detail and accuracy that does not exist”

Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guideline); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)
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Findings

OVERALL: high risk of bias; unclear concerns of the applicability of the results (children involved in a youth service); LoE: 4

Petryk
2019 (5)

cross-sectional

(retrospective,
mixed-method
study)

Canada

setting
children
involved in
child and
youth service

146 patient charts referred for an FASD
assessment applying the 2015 Canadian

Guidelines (6) for PAE to those already diagnosed

with FASD

146

(FASD
including 2
FAS, 10 pFAS,
SE-PAE 82, 51
ND-PAE, 1
diagnoses is
missing)

(87/146 with
confirmed
PAE)

total
9-10
(range)

Background of this review:

The revised 2015 Canadian Guidelines (6) requires a
more specific PAE threshold for a FASD diagnosis. The
unintended consequences of adhering to the suggested
PAE threshold for an FASD diagnosis and the challenges
professionals face in obtaining an accurate PAE history
were explored using a mixed methods study design. [...],
the study was carried out in two parts (Quantitative and
Qualitative). PAE history and FASD diagnosis was
reviewed retrospectively from 146 patient charts
referred for an FASD assessment between 2011 and
2016. The challenges experienced when collecting the
PAE history were explored through interviews with 23
professionals.

Findings:

o Of 146 assessments, only 21.9% met the revised 2015
PAE guidelines while 79.4% met the previous 2005
PAE criteria.

o Of 146 clients, 54.1% met brain criteria for FASD yet of
those only 29.1% met the revised PAE criteria whereas
70.9% did not and therefore could lose their FASD
diagnosis under a diligent application of PAE level
suggested in the 2015 Guidelines (1 of 2 client with
full FAS and 6 of 10 with pFAS would lose their
diagnoses).

e Thematic analysis of the interview data indicated that
obtaining a reliable PAE history was challenging and a
combination of methods are employed to get credible
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Findings

information.
Three out of every four individuals in the present study

lost their FASD diagnosis following implementation of
2015 Canadian FASD Guidelines (6).

Lange 2019 (7): “FASD: Neurodevelopmentally and behaviourally indistinguishable from other neurodevelopmental disorders”
Risk of bias*: CONFOUNDING: high RoB; SELECTION of PARTICIPANTS: high RoB; CLASSIFICATION of FASD: low RoB (Canadian Guidelines); MISSING DATA: unclear RoB (authors did not provide
sufficient information regarding missing data); MEASUREMENT of OUTCOMES: high RoB (the outcome measurement can be influcenced by knowledge of the exposure or the definition of FASD,
no blinding described); SELECTION of REPORTED RESULTS: unclear RoB (there was no a priori protocol and selections based on outcome is not unlikely)

OVERALL: high risk of bias; no concerns of the applicability of the results; LoE: 4

Lange
2019 (7)

(alsoin
CNS
functional
and
structural)

cross-sectional
design

(for outcome
PAE:
retrospective
evaluation at a
single time
point)

Canada,
Toronto

clinical setting

“A secondary analysis was conducted on data
obtained from the Canadian component of the
WHO International Study on the Prevalence of
FASD (8). The Canadian FASD prevalence study
employed a cross-sectional, observational design
using active case ascertainment, along with
retrospective collection of prenatal alcohol
exposure information, to identify cases of
suspected FASD [...].”

“The study procedures followed a step-wise
approach, where only those students meeting
predetermined criteria proceeded to the
subsequent phase.”

Final diagnostic screening conclusions were made
using the 2005 Canadian Guidelines (9).”

“[...] a group of typically developing control
children was randomly selected from a list of all

86
(total)

21

(FASD
including 3
FAS, 2 pFAS,
16 ARND)

37
(controls)

28
(ADHD/ASD)

9.7:0.8
(FASD)

9.3+1.0
(ADHD/ASD)

9.0+1.0
(controls)

Overall author conclusion of this study:

“The findings question the uniqueness of children with
FASD with respect to their neurodevelopmental
impairments and behavioural manifestations. [...] the
neurodevelopmental profile identified was sensitive to
FASD, but it was not specific to FASD, suggesting that a
neurodevelopmental profile that can differentiate
children with FASD from children with other
neurodevelopmental disorders may not exist. However,
the findings are limited by the measures used in the
analyses, as the inclusion of additional measures may
have resulted in a more specific FASD
neurodevelopmental profile. [...]”

General comment on this study:

Study may indicate that PAE is important to confirm
ARND, because the neurodevelopmental profile is not
specific for FASD. Inconclusive for pFAS and FAS
(because of the presence of other diagnostic columns).
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Referenc Country, Population

e Study design Setting Population included N

Age (years) Findings
mean+SD

students who completed Phase | and who did not
meet the criteria for Phase Il using a systematic
sampling technique; these students underwent a
complete assessment in Phase I.”

ADHD: Attention Deficit Hyperactivity Disorder; ARND: Alcohol Related Neurodevelopmental Disorder; ASD: Autism Spectrum Disorder; CNS: Central Nervous System; FAS: Fetal Alcohol
Syndrome; FASD: Fetal Alcohol Spectrum Disorder; FASDPN: (University of Washington) Fetal Alcohol Syndrome Diagnostic & Prevention Network; LoE: Levels of Evidence after the Oxford
2011 Levels of Evidence; ND-PAE: Neurobehavioral Disorder associated with Prenatal Alcohol Exposure; PAE: Prenatal Alcohol Exposure; pFAS: partial FAS; RoB: Risk of Bias; SE-PAE: Static
Encephalopathy associated with Prenatal Alcohol Exposure; WHO: World Health Organization

*  Biasbewertung (RoB) in Anlehnung an das ,Manual zur Bewertung des Biasrisikos in Interventionsstudien. 2. Auflage, 2021. Verfugbar unter:
https://www.cochrane.de/de/literaturbewertung oder https://www.leitlinien.de/methodik. For all studies assessing PAE status: CLASSIFICATION of PAE EXPOSURE is generally associated
with a high RoB (PAE, recall bias, outcome was known when women were questioned, the longer the time between the interviews and the pregnancy, the higher the risk for recall bias).
Confounders including age of mother and/or child, BMI, sex of child, socioeconomic status and PAE (except for studies focusing only on PAE, PAE is considered as exposure).
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A. 14 Methodik systematische Literaturrecherche —
Interventionen fiir Kinder und Jugendliche mit

FASD (2022)

Einschlusskriterien mit Relevanzbewertung der Endpunkte

P Kinder und Jugendliche mit Fetalen Alkoholspektrumstérungen FASD (0—18 Jahre)

| |- Medikamentsse Therapien des Kindes/Jugendlichen:
e Stimulanzien

Neuroleptika

e Nahrungsergdnzungsmittel

e Medikamente zur Regulierung des Schlafrhythmus

- Nicht-medikamentdse Therapien:

e Psychoedukation des Kindes/Jugendlichen

e Psychoedukation der Eltern/Sorgeberechtigten/Bezugspersonen

¢ Funktionelle, nicht-medikamentose Intervention beim Kind/Jugendlichen:
o Ergotherapie
o Physiotherapie
o Sprachtherapie
o Psychotherapie
o Training spezifischer schulischer Fertigkeiten (z. B. Mathematik)

- Kombiniert medikamentds-nicht-medikamentdse Interventionen
- Andere funktionelle Therapien

- Keine Intervention

- Placebo

- Kontexteffekt

- Alternative Intervention

- Vorher-Nachher-Vergleich

O | - Verbesserung des neuropsychologischen Funktionsniveaus/
Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD z. B. (Relevanz 8):
e Kognitive Leistung/Intelligenz

e Entwicklung

e Epilepsie

e Sprache

e Fein-/Graphomotorik oder grobmotorische Koordination

e R&dumlich-visuelle Wahrnehmung oder rdumlich-konstruktive Fahigkeiten
e Exekutivfunktionen




e Rechenfertigkeiten
e Lern- und Merkfahigkeit
e Aufmerksamkeit
e Soziale Fertigkeiten und Verhalten
- Vermeidung von Nebenwirkungen der Interventionen (Relevanz 9)
- Reduktion von Komplikationen/Sekundarerkrankungen z. B. (Relevanz 8):
e Somatische Erkrankungen
e Psychiatrischen Erkrankungen inkl. Suchterkrankungen
e Risikoverhalten (riskanter Alkohol-/Drogenkonsum, Eigen-/Fremdgeféhrdung,
suizidale Handlungen)
e Schulversagen und -abbruch (bzw. héhere Rate an Schulabschliissen und
Berufsausbildungen)
e Delinquenz
e Misshandlung
e Krankenhaus- oder sonstigen stationaren Aufenthalten
- Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD (Relevanz 9)
e Lernen und Wissensanwendung
e Allgemeine Aufgaben und Anforderungen
e Kommunikation
e Mobilitat
e Selbstversorgung
e Hausliches Leben
e Interpersonelle Interaktion und Beziehungen
e Bedeutende Lebensbereiche
e Gemeinschafts-, soziales- und staatsbiirgerliches Leben

- Verbesserung der Lebensqualitat der Kinder/Jugendlichen mit FASD (Relevanz 9)

- Entlastung der Bezugspersonen (biologische, Pflege- und Adoptiv-Eltern,
Bezugsbetreuer*innen) und Verbesserung der Lebensqualitat der gesamten
betroffenen Familie/Einrichtung (Relevanz 8)

- Verbesserung des Wissens um den abweichenden Gesundheitszustand/die
Erkrankung/Stérung/Behinderung und Verbesserung der Krankheitseinsicht
(Relevanz 8)

Verbesserung der Krankheitsbewaltigung/Coping und Selbstwirksamkeit
(Relevanz 8)

P: Patient*innen, I: Intervention (hier Indextest), C: Comparator (hier Vergleichstest), O: Outcomes
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Ausschlusskriterien auf Abstrakt- und Volltextebene

A1 andere Erkrankung

A2 Studien an Tieren/in vitro

A3 Keine Intervention

A4 Methodik der Publikation, anderer Publikationstyp
A5 unsystematischer Review

A6 Alter der Probanden Gberwiegend >18 Jahre

A7 Publikationsjahr vor 2012

A8 Doppelpublikationen (Dubletten)

Die systematische Literaturrecherche umfasste den Zeitraum von 01.01.2012 bis 09.08.2022.

Im Folgenden sind die genutzten Datenbanken fiir die systematische Suche sowie die
Trefferzahlen der einzelnen Datenbanken aufgelistet:

- Medline Gber PubMed (n=2.112)

- Wiley Online Library Gber Cochrane Library (n = 56)

- PsycINFO, PsycARTICLES, PSYNDEX {iber Ebsco (n = 319)
- Epistemonikos (n = 431)

Nach Sichtung von Titel und Abstract der identifizierten Publikationen wurden insgesamt 203
Publikationen eingeschlossen und zur Volltextsichtung zugelassen. Nach der Volltextsichtung
wurden 32 Publikationen zur Evidenzbewertung eingeschlossen. Eine anschliefende
Handrecherche am 31.10.2022 ergab keine weiteren Publikationen, die alle Suchkriterien

erfullten.

Recherchestrategie in Pubmed am 09. August 2022

((fetal alcohol spectrum disorder*[tw] OR (FASD*[tiab] AND alcohol*[tiab]) OR alcoholic related birth
defect*[tiab] OR alcoholic related neurodevelopmental disorder*[tiab] OR (("fetus"[MH] OR fetus[tiab] OR
foetus[tiab] OR fetal[tiab] OR foetal[tiab] OR embryopathy[tiab] OR prenatal*[tiab] OR antenatal*[tiab]) AND
(alcohol*[tiab] OR ethanol[tiab]) AND (disease*[tiab] OR disorder*[tiab] OR syndrome*[tiab] OR deficit*[tiab]
OR effect*[tiab] OR expos*[tiab])))

AND

((“therapeutics”[MH] OR “therapeutic use”[SH] OR “therapy”[SH] OR therap*[tiab] OR intervention*[tiab] OR
treatment*[tiab] OR training*[tiab] OR stimulat*[tiab] OR program*[tiab] OR workshop*[tiab] OR
support*[tiab] OR “education”[MH] OR education*[tiab] OR ergotherap*[tiab] OR physiotherap*[tiab] OR
“Motor Activity”[MH] OR “Sports”[MH] OR sport*[tiab] OR exercise*[tiab] OR physical activit*[tiab] OR
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hippotherap*[tiab] OR horseback*[tiab] OR “Psychotherapy”[MH] OR psychotherap*[tiab] OR
psychoeducation*[tiab] OR neurofeedback*[tiab] OR biofeedback*[tiab] OR rehabilitation*[tiab] OR
“Relaxation”[MH] OR “Relaxation Therapy”[MH])

OR

(“Chemicals and Drugs Category”[MH] OR Drug*[tiab] OR medication*[tiab] OR stimulant*[tiab] OR
hormon*[tiab] OR “Pharmacological and Toxicological Phenomena”[MH] OR (drug*[tiab] AND (therap*[tiab]
OR treatment*[tiab] OR intervention*[tiab])) OR (medic*[tiab] AND (therap*[tiab] OR treatment*[tiab] OR
intervention*[tiab])) OR pharmaco*[tiab] OR psychotropic*[tiab] OR psychoactiv*[tiab] ORpsychiatric*[tiab] OR
adrenergic*[tiab] OR antipsychotic*[tiab] OR analeptic*[tiab] OR psychostimulant*[tiab] OR (tranquilizing[tiab]
AND (drug*[tiab] OR agent*[tiab] OR medicin*[tiab] OR medication*[tiab])) OR tryptamin*[tiab] OR
melatonin*[tiab] OR methylphenidat*[tiab] OR amphetamin*[tiab] OR amfetamin*[tiab] OR
dextroamphetamin*[tiab] OR dextroamfetamin*[tiab] OR dexedrin*[tiab] OR lisdexamphetamine
Dimesylate*[tiab] OR lisdexamfetamine Dimesylate*[tiab] OR guanidin*[tiab] OR guanfacin*[tiab] OR
atomoxetin*[tiab] OR bupropion*[tiab] OR neuroleptic*[tiab] OR risperidon*[tiab] OR pipamperon*[tiab] OR
metylperon*[tiab] OR methylperon*[tiab] OR melperon*[tiab] OR benzodiazepin*[tiab] OR olanzapin*[tiab] OR
aripiprazol*[tiab] OR quetiapine Fumarat*[tiab] OR seroquel*[tiab] OR chlorprothixen*[tiab] OR
chlorprotixen*[tiab] OR methotrimeprazin*[tiab] OR levomepromazin*[tiab] OR promethazin*[tiab] OR
prometazin*[tiab] OR chloral hydrat*[tiab] OR clonidin*[tiab] OR SSRI*[tiab] OR SNRI*[tiab] OR inhibitor*[tiab]
OR fluoxetin*[tiab] OR citalopram*[tiab] OR cytalopram*[tiab] OR sertralin*[tiab] OR mood stabilizer*[tiab] OR
valproic acid*[tiab] OR divalproex*[tiab] OR lamotrigin*[tiab] OR nutrition*[tiab] OR "Dietary
Supplements"[MH] OR ((food*[tiab] OR diet*[tiab]) AND supplement*[tiab]) OR "plants, medicinal"[MH] OR
probiotic*[tiab] OR vitamin*[tiab] OR mineral*[tiab])))

NOT

(animal study[ti] OR animals study[ti] OR animal survey[ti] OR animals survey[ti] OR animal model*[ti] OR
mice[MH] OR mice[ti] OR mouse[ti] OR rats[MH] OR rats[ti] OR rat[ti] OR zebrafish[ti] OR drosophila[ti] OR in
vitro[ti])

Filter: Humans, English, German, since 2012

Recherchestrategie in Ebsco am 09. August 2022

#1:

SU ( fetal alcohol syndrome* or fasd or fetal* alcohol spectrum disorder* or prenatal* alcohol exposure* or
alcohol* related fetal damage* or alcohol* related birth defect* or alcohol* related neurodevelopmental
disorder* or fetal alcohol exposure* ) OR Tl ( fetal alcohol syndrome* or fasd or fetal* alcohol spectrum
disorder* or prenatal* alcohol exposure* or alcohol* related fetal damage* or alcohol* related birth defect* or
alcohol* related neurodevelopmental disorder* or fetal alcohol exposure* ) OR AB ( fetal alcohol syndrome* or
fasd or fetal* alcohol spectrum disorder* or prenatal* alcohol exposure* or alcohol* related fetal damage* or
alcohol* related birth defect* or alcohol* related neurodevelopmental disorder* or fetal alcohol exposure* )

H2:

SU ( therapeutic* OR therap* OR intervention* OR treatment* OR training® OR stimulat* OR program* OR
workshop* OR support* OR education* OR ergotherap* OR physiotherap* OR motor Activit* OR sport* OR
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exercise* OR physical activit* OR hippotherap* OR horseback* OR psychotherap* OR psychoeducation* OR
neurofeedback* OR biofeedback* OR rehabilitation* OR Relaxation ) OR Tl ( therapeutic* OR therap* OR
intervention* OR treatment* OR training* OR stimulat* OR program* OR workshop* OR support* OR
education®* OR ergotherap* OR physiotherap* OR motor Activit* OR sport* OR exercise* OR physical activit*
OR hippotherap* OR horseback* OR psychotherap* OR psychoeducation* OR neurofeedback* OR
biofeedback* OR rehabilitation* OR Relaxation )

#3:

SU ( Drug therapy OR Drug* OR medication* OR stimulant* OR hormon* OR (drug* AND (therap* OR
treatment* OR intervention* )) OR (medic* AND (therap* OR treatment* OR intervention* )) OR pharmaco*
OR psychotropic* OR psychoactiv¥ OR psychiatric* OR adrenergic* OR antipsychotic* OR analeptic* OR
psychostimulant* OR (tranquilizing AND (drug* OR agent* OR medicin* OR medication* )) OR tryptamin*
OR melatonin* OR methylphenidat* OR amphetamin* OR amfetamin* OR dextroamphetamin* OR
dextroamfetamin* OR dexedrin* OR lisdexamphetamine Dimesylate* OR lisdexamfetamine Dimesylate* OR
guanidin* OR guanfacin* OR atomoxetin* OR bupropion* OR neuroleptic* OR risperidon* OR pipamperon*
OR metylperon* OR methylperon* OR melperon* OR benzodiazepin* OR olanzapin* OR aripiprazol* OR
quetiapine Fumarat* OR seroquel®* OR chlorprothixen* OR chlorprotixen* OR methotrimeprazin* OR
levomepromazin* OR promethazin* OR prometazin* OR chloral hydrat* OR clonidin* OR SSRI* OR SNRI*
OR inhibitor* OR fluoxetin* OR citalopram* OR cytalopram* OR sertralin* OR mood stabilizer* OR valproic
acid* OR divalproex* OR lamotrigin* OR nutrition* OR Dietary Supplements OR ((food* OR diet* ) AND
supplement* ) OR probiotic* OR vitamin* OR mineral* ) OR Tl ( Drug therapy OR Drug* OR medication* OR
stimulant* OR hormon* OR (drug* AND (therap* OR treatment* OR intervention* )) OR (medic* AND
(therap* OR treatment* OR intervention* )) OR pharmaco* OR psychotropic* OR psychoactiv* OR
psychiatric* OR adrenergic* OR antipsychotic* OR analeptic* OR psychostimulant* OR (tranquilizing AND
(drug* OR agent* OR medicin* OR medication* )) OR tryptamin* OR melatonin* OR methylphenidat* OR
amphetamin* OR amfetamin* OR dextroamphetamin®* OR dextroamfetamin* OR dexedrin* OR
lisdexamphetamine Dimesylate* OR lisdexamfetamine Dimesylate* OR guanidin®* OR guanfacin* OR
atomoxetin* OR bupropion* OR neuroleptic* OR risperidon* OR pipamperon* OR metylperon* OR
methylperon* OR melperon* OR benzodiazepin* OR olanzapin* OR aripiprazol* OR quetiapine Fumarat*
OR seroquel* OR chlorprothixen* OR chlorprotixen* OR methotrimeprazin* OR levomepromazin* OR
promethazin* OR prometazin* OR chloral hydrat* OR clonidin* OR SSRI* OR SNRI* OR inhibitor* OR
fluoxetin* OR citalopram* OR cytalopram* OR sertralin* OR mood stabilizer* OR valproic acid* OR
divalproex* OR lamotrigin* OR nutrition* OR Dietary Supplements OR ((food* OR diet* ) AND supplement* )
OR probiotic* OR vitamin* OR mineral* )

#4.

SU ( animal research* OR animal stud* OR animal survey OR animal model* OR mice OR mouse OR rat* OR
zebrafish OR drosophila OR in vitro ) OR Tl ( animal research* OR animal stud* OR animal survey OR animal
model* OR mice OR mouse OR rat* OR zebrafish OR drosophila OR in vitro )

#5:

(#1 AND (#2 OR #3)) NOT #4

Limited: since 2012

Recherchestrategie in Epistemonikos am 09. August 2022
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((title:((FASD AND alcohol*) OR "alcohol related birth defect" OR "alcohol related neurodevelopmental
disorder" OR ((fetus OR foetus OR fetal* OR foetal* OR embryopathy OR prenatal* OR antenatal*) AND
(alcohol* OR ethanol*) AND (disease* OR disorder* OR syndrome* OR deficit* OR effect* OR expos*))) OR
abstract:((FASD AND alcohol*) OR "alcohol related birth defect" OR "alcohol related neurodevelopmental
disorder" OR ((fetus OR foetus OR fetal* OR foetal* OR embryopathy OR prenatal* OR antenatal*) AND
(alcohol* OR ethanol*) AND (disease* OR disorder* OR syndrome* OR deficit* OR effect* OR expos*))))

AND

(title:(therapeutic* OR therap* OR intervention* OR treatment* OR training* OR stimulat* OR program* OR
workshop* OR support* OR education* OR ergotherap* OR physiotherap* OR sport* OR exercise* OR physical
activit* OR hippotherap* OR horseback* OR psychotherap* OR psychoeducation* OR neurofeedback* OR
biofeedback* OR rehabilitation* OR relaxation) OR abstract:(therapeutic* OR therap* OR intervention* OR
treatment* OR training®* OR stimulat* OR program* OR workshop* OR support* OR education* OR
ergotherap* OR physiotherap* OR sport* OR exercise* OR physical activit* OR hippotherap* OR horseback*
OR psychotherap* OR psychoeducation* OR neurofeedback* OR biofeedback* OR rehabilitation* OR
relaxation))

OR

(title:(drug* OR medication* OR stimulant* OR hormon* OR (drug* AND (therap* OR treatment* OR
intervention*)) OR (medic* AND (therap* OR treatment* OR intervention*)) OR pharmaco* OR psychotropic*
OR psychoactiv* OR psychiatric* OR adrenergic* OR antipsychotic* OR analeptic* OR psychostimulant* OR
(tranquilizing AND (drug* OR agent* OR medicin* OR medication*)) OR tryptamin* OR melatonin* OR
methylphenidat* OR amphetamin* OR amfetamin* OR dextroamphetamin* OR dextroamfetamin* OR
dexedrin* OR lisdexamphetamine Dimesylate* OR lisdexamfetamine Dimesylate* OR guanidin* OR guanfacin*
OR atomoxetin* OR bupropion* OR neuroleptic* OR risperidon* OR pipamperon* OR metylperon* OR
methylperon* OR melperon* OR benzodiazepin* OR olanzapin* OR aripiprazol* OR quetiapine Fumarat* OR
seroquel* OR chlorprothixen* OR chlorprotixen®* OR methotrimeprazin* OR levomepromazin* OR
promethazin* OR prometazin* OR chloral hydrat* OR clonidin* OR SSRI* OR SNRI* OR inhibitor* OR fluoxetin*
OR citalopram* OR cytalopram* OR sertralin* OR mood stabilizer* OR valproic acid* OR divalproex* OR
lamotrigin* OR nutrition* OR ((food* OR diet*) AND supplement*) OR probiotic* OR vitamin* OR mineral*) OR
abstract:(drug* OR medication* OR stimulant* OR hormon* OR (drug* AND (therap* OR treatment* OR
intervention*)) OR (medic* AND (therap* OR treatment* OR intervention*)) OR pharmaco* OR psychotropic*
OR psychoactiv* OR psychiatric* OR adrenergic* OR antipsychotic* OR analeptic* OR psychostimulant* OR
(tranquilizing AND (drug* OR agent* OR medicin®* OR medication*)) OR tryptamin* OR melatonin* OR
methylphenidat* OR amphetamin* OR amfetamin* OR dextroamphetamin* OR dextroamfetamin* OR
dexedrin* OR lisdexamphetamine Dimesylate* OR lisdexamfetamine Dimesylate* OR guanidin* OR guanfacin*
OR atomoxetin* OR bupropion* OR neuroleptic* OR risperidon* OR pipamperon* OR metylperon* OR
methylperon* OR melperon* OR benzodiazepin* OR olanzapin* OR aripiprazol* OR quetiapine Fumarat* OR
seroquel* OR chlorprothixen* OR chlorprotixen®* OR methotrimeprazin* OR levomepromazin* OR
promethazin* OR prometazin* OR chloral hydrat* OR clonidin* OR SSRI* OR SNRI* OR inhibitor* OR fluoxetin*
OR citalopram* OR cytalopram* OR sertralin* OR mood stabilizer* OR valproic acid* OR divalproex* OR
lamotrigin* OR nutrition* OR ((food* OR diet*) AND supplement*) OR probiotic* OR vitamin* OR mineral*)))

NOT

(title:("animal study" OR "animals study" OR "animal survey" OR "animals survey" OR "animal model" OR
"animal models" OR mice OR mouse OR rats OR rat OR zebrafish OR drosophila OR "in vitro"))

Limited: since 2012 => 431 results

Limited: systematic reviews => 168 results
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Recherchestrategie in Cochrane Library am 09. August 2022

[[Keywords: fetal* alcohol* syndrome*] OR [Keywords: fasd] OR [Keywords: fetal* alcohol* spectrum
disorder*] OR [Keywords: prenatal* alcohol* exposure*] OR [Keywords: alcohol* related fetal* damage*] OR
[Keywords: alcohol* related birth defect*] OR [Keywords: alcohol* related neurodevelopmental disorder*] OR
[Keywords: fetal* alcohol* exposure*]] AND [[Keywords: therapeutic*] OR [Keywords: therap*] OR [Keywords:
intervention*] OR [Keywords: treatment*] OR [Keywords: training*] OR [Keywords: stimulat*] OR [Keywords:
program*] OR [Keywords: workshop*] OR [Keywords: support*] OR [Keywords: education*] OR [Keywords:
ergotherap*] OR [Keywords: physiotherap*] OR [Keywords: motor activit*] OR [Keywords: sport*] OR
[Keywords: exercise*] OR [Keywords: physical activit¥*] OR [Keywords: hippotherap*] OR [Keywords:
horseback*] OR [Keywords: psychotherap*] OR [Keywords: psychoeducation*] OR [Keywords: neurofeedback*]
OR [Keywords: biofeedback*] OR [Keywords: rehabilitation*] OR [Keywords: relaxation] OR [Keywords: drug
therap*] OR [Keywords: drug*] OR [Keywords: medication*] OR [Keywords: stimulant*] OR [Keywords:
hormon*] OR [[Keywords: drug*] AND [[Keywords: therap*] OR [Keywords: treatment*] OR [Keywords:
intervention*]]] OR [[Keywords: medic*] AND [[Keywords: therap*] OR [Keywords: treatment*] OR [Keywords:
intervention*]]] OR [Keywords: pharmaco*] OR [Keywords: psychotropic*] OR [Keywords: psychoactiv*] OR
[Keywords: psychiatric*] OR [Keywords: adrenergic*] OR [Keywords: antipsychotic*] OR [Keywords: analeptic*]
OR [Keywords: psychostimulant*] OR [[Keywords: tranquilizing] AND [[Keywords: drug*] OR [Keywords:
agent*] OR [Keywords: medicin*] OR [Keywords: medication*]]] OR [Keywords: tryptamin*] OR [Keywords:
melatonin*] OR [Keywords: methyl*enidat*] OR [Keywords: am*etamin*] OR [Keywords: dextroam*etamin*]
OR [Keywords: dexedrin*] OR [Keywords: lisdexam*etamine dimesylate*] OR [Keywords: guanidin*] OR
[Keywords: guanfacin*] OR [Keywords: atomoxetin*] OR [Keywords: bupropion*] OR [Keywords: neuroleptic*]
OR [Keywords: risperidon*] OR [Keywords: pipamperon*] OR [Keywords: metylperon*] OR [Keywords:
methylperon*] OR [Keywords: melperon*] OR [Keywords: benzodiazepin*] OR [Keywords: olanzapin*] OR
[Keywords: aripiprazol*] OR [Keywords: quetiapine fumarat*] OR [Keywords: seroquel*] OR [Keywords:
chlorprothixen*] OR [Keywords: chlorprotixen*] OR [Keywords: methotrimeprazin*] OR [Keywords:
levomepromazin*] OR [Keywords: promethazin*] OR [Keywords: prometazin*] OR [Keywords: chloral hydrat*]
OR [Keywords: clonidin*] OR [Keywords: ssri*] OR [Keywords: snri*] OR [Keywords: inhibitor*] OR [Keywords:
fluoxetin*] OR [Keywords: citalopram*] OR [Keywords: cytalopram*] OR [Keywords: sertralin*] OR [Keywords:
mood stabilizer*] OR [Keywords: valproic acid*] OR [Keywords: divalproex*] OR [Keywords: lamotrigin*] OR
[Keywords: nutrition*] OR [Keywords: dietary supplement*] OR [[[Keywords: food*] OR [Keywords: diet*]] AND
[Keywords: supplement*]] OR [Keywords: probiotic*] OR [Keywords: vitamin*] OR [Keywords: mineral*]] AND
[Earliest: (01/01/2012 TO 08/31/2022)]
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A. 15 Summary of Findings Tabellen (GRADE-Tabellen) zur Qualitat der Evidenz fiir die

Empfehlungen zu den FASD-Interventionen

In den folgenden Tabellen ist die Bewertung der Qualitat der Evidenz fiir jedes Outcome nach den GRADE-Kriterien dargestellt.

Da aufgrund der unterschiedlichen Zusammensetzung der Interventions- und Kontrollgruppen, der verschiedenen Testverfahren zur
Beurteilung des Interventionseffektes und der Verwendung unterschiedlicher methodischer Vorgehensweisen sowie der divergierenden
Berichterstattung der herangezogenen Studien keine sinnvolle oder standardisierte Berechnung eines Effektschatzers moglich war, sind in den

folgenden Tabellen keine relativen und antizipierten absoluten Effekte dargestellt.



Tabelle 1: Summary of findings, Medikation

Population®: Kinder mit FASD oder hohem pranatalem Alkoholkonsum
Setting’: unbekannt
Intervention®: Methylphenidat, Stimulanzien, Neuroleptika

Vergleich': diverse Medikamente, keine Vergleichsgruppe, Placebo

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . L
° Teilneh i Weitere Faktoren, die bei
utcomes eilnehmerza
I . e den Empfehlungen zu
. . a o E [
(Relevanz) (Studiendesign) % G N o o & l, ® o 3 "5 o
2 2 g € S & = 2 £ & g beachten sind
s £ = ] o i = £ ° ugn
U c c N = £ s 2 T =
x = 5] s ° IS ] o N 9 0
2 2 < £ o = £ 2 & =B &
= £ £ o w o 3 O
= o ]
[
N =10 S
Epilepsie? 2 c - c - c c c 1 systematischer Review; nur 1
. (1x Kontrollstudie) = = 3 = 3 T 5 5 ) ) )
(kritisch) 0] z 4 z 4 =z =z =z Studie; sehr kleine Stichprobe
wv
[1] <
—
Soziale Fertigkeiten und R o S 2 systematische Reviews; 13
N = 8
Verhalten? 2 = £ © s s s < < Studien; hohe Datenmenge;
[1-3] S o z - z = = z z
(kritisch) & é’ nur milde Nebenwirkungen
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N> 125

1 systematischer Review;

(1x RCT; 1x
o S teilweise sehr kleine
Aufmerksamkeit? unkontrollierte c 2 Hoch
2 ; < © s s s s s Stichproben (N = 10);
(kritisch) Interventionsstudie S o =z =z 2 =2 =z =z (SllLe)
" x 2 unterschiedliche Art an
i
Medikamenten
[3]
N=114
(unkontrollierte &8 Nur 1 Studie; keine Placebo-
Nebenwirkungen® c Moderat
. . o C C (= = C C . .
Interventionsstudie ] 5 © 5 = 5 5 5 Gruppe; kein Fokus auf
(kritisch) c z z Z z z z _ DOPO
) 3 Nebenwirkungen

B3]

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien:

Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

angepasste Form des ROBINS-I; Systematische

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

bVermeidung von Nebenwirkungen der Interventionen

™ Aufgrund der Berichterstattung der Systematischen Reviews nicht genau ermittelbar

Literatur:

1. Mela, M., Okpalauwaekwe, U., Anderson, T., Eng, J., Nomani, S., Ahmed, A., & Barr, A. M. (2018). The utility of psychotropic drugs on patients with Fetal Alcohol
Spectrum Disorder (FASD): a systematic review. Psychiatry and Clinical Psychopharmacology, 28(4), 436-445. https://doi.org/10.1080/24750573.2018.1458429

2. Ordenewitz, L. K., Weinmann, T., Schluter, J. A,, Moder, J. E., Jung, J., Kerber, K., Greif-Kohistani, N., Heinen, F., & Landgraf, M. N. (2021). Evidence-based interventions
for children and adolescents with fetal alcohol spectrum disorders - A systematic review. Eur J Paediatr Neurol, 33, 50-60. https://doi.org/10.1016/j.ejpn.2021.02.001
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3.  Smiarowska, M., Brzuchalski, B., Grzywacz, E., Malinowski, D., Machoy-Mokrzynska, A., Pierzchlinska, A., & Bialecka, M. (2022). Influence of COMT (rs4680) and DRD2
(rs1076560, rs1800497) Gene Polymorphisms on Safety and Efficacy of Methylphenidate Treatment in Children with Fetal Alcohol Spectrum Disorders. Int J Environ
Res Public Health, 19(8). https://doi.org/10.3390/ijerph19084479
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Tabelle 2: Summary of findings, Nahrungserganzungsmittel

Population: Kinder mit FASD
Setting: Zuhause

Intervention: Cholinsupplementation in unterschiedlicher Dosierung

Vergleich: Placebo

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fuhren: Weitere Faktoren, die bei
eitere Faktoren, die bei
Outcomes Teilnehmerzahl _
% & 2 den Empfehlungen zu
(Relevanz) (Studiendesign)* < oh N 5 . 3 e o § k> .
2 o g 2 s & = 2 £ s ¢ beachten sind?
- ] ] = = S~
5 $ 2 S 2 2 2 S § 2 w
~ — o < {1 o] == 1 ‘N [ {o]
2 E i & & = £ 238 32 3
[ £ = s ] 8 e o
o o
Fischgeruch als Nebenwirkung;
N=91 . nur Teilbereich der Kognition;
Kognitive Leistung / Intelligenz? 5 c c c c - c
(2x RCT) ) T T ‘T T © T T Verbesserung nur mit Latenz;
(kritisch) c z z z z - =z z
[1, 2] N unterschiedliche Testverfahren;
hohes Lost-to-Follow-up
Nur 2 Studien mit jeweils
Kutiviunk N =86 o anderem Alter der Kinder,
Exekutivfunktionen? =
(2x RCT) E s s © s < < s Dauer und Dosis der
o) 9] & (9] (o] (o] (9]
(kritisch) c z =z =z =z =z =z
[2, 3] S Medikation; 1 Follow-up;

Fischgeruch als Nebenwirkung
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Kein direkter Effekt, auch nicht
im Langzeitgedachtnis;

N =168 Verbesserung nur des

Lern- und Merkfihigkeit2 _%D c c c c c Moderat
(4x RCT) @ = ® © = = = T nonverbalen
(kritisch) s z 2 =z =z =z ) ) (SISISIS)
[1-4] & Arbeitsgedachtnisses und nur
mit Latenz von einigen Jahren;
Fischgeruch als Nebenwirkung
N =86 . Hohes Lost-to-Follow-up;
Aufmerksamkeit? s c c c c c Hoch
(2x RCT) @ = © 5 = © = T Fischgeruch als Nebenwirkung;
(kritisch) c z - z z - z z POPD
x g .
[2, 3] s} positiver Effekt nur mit Latenz
N =132 o
Nebenwirkungen® = c c c c c Nur Fischgeruch als Hoch
(3x RCT) o o ° T 3 o o o
(kritisch) i 2 2 2 2 2 Nebenwirkung [a3Yas]as]as)
[1,3,5] 5

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
bVermeidung von Nebenwirkungen der Interventionen

Literatur:
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Wozniak, J. R., Fuglestad, A. J., Eckerle, J. K., Fink, B. A., Hoecker, H. L., Boys, C. J., Radke, J. P., Kroupina, M. G., Miller, N. C., Brearley, A. M., Zeisel, S. H., &
Georgieff, M. K. (2015). Choline supplementation in children with fetal alcohol spectrum disorders: a randomized, double-blind, placebo-controlled trial. Am J Clin
Nutr, 102(5), 1113-1125. https://doi.org/10.3945/ajcn.114.099168

Wozniak, J. R, Fink, B. A., Fuglestad, A. J., Eckerle, J. K., Boys, C. J., Sandness, K. E., Radke, J. P., Miller, N. C., Lindgren, C., Brearley, A. M., Zeisel, S. H., & Georgieff,
M. K. (2020). Four-year follow-up of a randomized controlled trial of choline for neurodevelopment in fetal alcohol spectrum disorder. J Neurodev Disord, 12(1),
9. https://doi.org/10.1186/s11689-020-09312-7

Nguyen, T. T., Risbud, R. D., Mattson, S. N., Chambers, C. D., & Thomas, J. D. (2016). Randomized, double-blind, placebo-controlled clinical trial of choline
supplementation in school-aged children with fetal alcohol spectrum disorders. Am J Clin Nutr, 104(6), 1683-1692. https://doi.org/10.3945/ajcn.116.142075
Wozniak, J. R., Fuglestad, A. J., Eckerle, J. K., Kroupina, M. G., Miller, N. C., Boys, C. J., Brearley, A. M., Fink, B. A., Hoecker, H. L., Zeisel, S. H., & Georgieff, M. K.
(2013). Choline supplementation in children with fetal alcohol spectrum disorders has high feasibility and tolerability. Nutr Res, 33(11), 897-904.
https://doi.org/10.1016/j.nutres.2013.08.005

Smith, S. M., Virdee, M. S., Eckerle, J. K., Sandness, K. E., Georgieff, M. K., Boys, C. J., Zeisel, S. H., & Wozniak, J. R. (2021). Polymorphisms in SLC44A1 are
associated with cognitive improvement in children diagnosed with fetal alcohol spectrum disorder: an exploratory study of oral choline supplementation. Am J
Clin Nutr, 114(2), 617-627. https://doi.org/10.1093/ajcn/ngqab081
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Tabelle 3: Summary of findings, Transkranielle Gleichstromstimulationen (tDCS)

Population: Kinder mit FASD
Setting: Klinisches Setting

Intervention: Transkranielle Gleichstromstimulation (tDCS)

Vergleich: Sham

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren:
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl °
% 5 e den Empfehlungen zu
(GEEVEL ) (Studiendesign)* R 3l N v . 2 o B o 2« .
£ 2 o T < & = S c & g beachten sind?
@ < b % (=] c it < S 2 g
- g 23 £ £ =35 25
z 5 $ s £ 2 s & & S &
& £ < E 3 = 2 @ 3 &
& o 3
(-3
N=38 . Nur 1 Studie; hoher Aufwand;
Exekutivfunktionen? s c - - - c c -
(RCT) ] 5 5 5 = T T 5 mogliche Schaden tiberwiegen
(kritisch) < z z z =z =z =z =z
[1] - moglichen Nutzen
N=38 . Nur 1 Studie; hoher Aufwand;
Lern- und Merkfahigkeit? c
(RCT) ° s s < s s s < mégliche Schiden iiberwiegen
(kritisch) < z z z =z =z =z =z
[1] fa méglichen Nutzen
N =38 0 Nur 1 Studie; hoher Aufwand;
Aufmerksamkeit? k=
(RCT) 3 s s < s s s < mogliche Schiden (iberwiegen
(kritisch) c z z z z z z z
[1] 3 méglichen Nutzen
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N =38 Nur 1 Studie; hoher Aufwand;

0o
Nebenwirkungen® c Hoch
(RCT) ° s s < s s s s mogliche Schaden tiberwiegen
(kritisch) < =z =z z z z z z e SO0
[1] o moglichen Nutzen

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
bVermeidung von Nebenwirkungen der Interventionen

Literatur:
1. Boroda, E., Krueger, A. M., Bansal, P., Schumacher, M. J., Roy, A. V., Boys, C. J,, Lim, K. O., & Wozniak, J. R. (2020). A randomized controlled trial of transcranial

direct-current stimulation and cognitive training in children with fetal alcohol spectrum disorder. Brain Stimul, 13(4), 1059-1068.
https://doi.org/10.1016/j.brs.2020.04.015
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Tabelle 4: Summary of findings, Somatosensorische Trainings

Population: Kinder mit FASD
Setting: unbekannt
Intervention: The Neurosequential Model of Therapeutics (NMT) zur Bestimmung der Interventionselemente aus einer Eltern-Kind-Psychotherapie (CPP) und Mindful Parenting

Education (MPE)

Vergleich: keine Vergleichsgruppe

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . . .
Outcomes Weitere Faktoren, die bei
Teilnehmerzahl
(Relevanz) % ' S den Empfehlungen zu
(Studiendesign)* o o N 8 o & g
8 & = c v [ g S 3 & P03
& 2 g 2 5 0 = 3 £ 3 e beachten sind
= z 2 T B s Y = 2 35 8
o [} c ¥ N = £ s 9 = &
~ = ] o ] ] i N @ 0
] o = a = 2 o S 2
-4 < c £ i = »w o T w0
=S . 5 &3° 3¢
a [~
N=10 nur 1 Studie; kleine Stichprobe;
y (unkontrollierte kein Follow-up; keine
Entwicklung? S
Interventionsstudie = s @ © s © 5 GE) Unterscheidung der
(kritisch) = =z - - Z - =z c
) - Unterkategorien der
[1] Entwicklung

226



N =10

(unkontrollierte Sehr
Elternstressf < nur 1 Studie; kleine Stichprobe;
Q c c c
Interventionsstudie = T © © T © 5 s niedrig
(kritisch) = z z z c kein Follow-up
[1]
N=10
(unkontrollierte Sehr
Wissensvermittlungs < nur 1 Studie; kleine Stichprobe;
2 c c c
Interventionsstudie 8 T © © T © T % niedrig
(kritisch) ~ z - - z - z c kein Follow-up
) - SISISIS)

(1]

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

fEntlastung der Bezugspersonen (biologische, Pflege- und Adoptiv-Eltern, Bezugsbetreuer*innen) und Verbesserung der Lebensqualitit der gesamten betroffenen Familie/Einrichtung
gVerbesserung des Wissens um den abweichenden Gesundheitszustand/die Erkrankung/Stérung/Behinderung und Verbesserung der Krankheitseinsicht

Literatur:

1. Zarnegar, Z., Hambrick, E. P., Perry, B. D., Azen, S. P., & Peterson, C. (2016). Clinical improvements in adopted children with fetal alcohol spectrum disorders
through  neurodevelopmentally  informed clinical intervention: A  pilot study. Clin  Child  Psychol Psychiatry, 21(4), 551-567.
https://doi.org/10.1177/1359104516636438
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Tabelle 5: Summary of findings, Gleichgewichtstrainings

Population: Kinder mit FASD
Setting: Universitat, Labor, zuhause

Intervention: STABEL

Vergleich: inaktive Vergleichsgruppe

Faktoren, die zur

Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

Weitere Faktoren, die bei

den Empfehlungen zu

beachten sind?

fiihren:
fiihren:
Outcomes Teilnehmerzahl
Nlh ! §
. q © 0
(Relevanz) (Studiendesign)* X % N o o s H o § "5
© ] [ T ¢ 5 = 3 € ° <
@ < o £ 0 c S £ S L o
o« £ ‘@ o o o 7 s £ g &
o 7} c W N = 2 S o =
X 5 ) S © [ = T N v :0
2 IS = £ & = £ 2 & 3 &
3 £ £ s i o )
3 a 3]
o
N =45
(1x nicht
Fein-/Graphomotorik oder randomisierte o
X
5 o
grobmotorische Koordination®  Kontrollstudie; 1x ~ § o s © © s < < <
s = =z =z z = =
(kritisch) nicht kontrollierte g <
Studie)
[1,2]

zuhause moglich; wenig

Zeitaufwand; klinische
Signifikanz ungewiss;
Verschlechterung der
Haltungsstabilitat und der
sensorischen Aufmerksamkeit
(Ermudungserscheinungen?);

kein Follow-up

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien:
Reviews: AMSTAR-2

ROBINS-I; Nicht-kontrollierte Studien:

angepasste Form des ROBINS-I; Systematische
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2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen
4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

Literatur:

1. McCoy, S. W.,, Jirikowic, T., Price, R., Ciol, M. A, Hsu, L. Y., Dellon, B., & Kartin, D. (2015). Virtual Sensorimotor Balance Training for Children With Fetal Alcohol

Spectrum Disorders: Feasibility Study. Phys Ther, 95(11), 1569-1581. https://doi.org/10.2522/ptj.20150124
2. lirikowic, T., Westcott McCoy, S., Price, R., Ciol, M. A,, Hsu, L. Y., & Kartin, D. (2016). Virtual Sensorimotor Training for Balance: Pilot Study Results for Children With

Fetal Alcohol Spectrum Disorders. Pediatr Phys Ther, 28(4), 460-468. https://doi.org/10.1097/PEP.0000000000000300
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Tabelle 6: Summary of findings, Sprachtrainings

Population: Kinder mit FASD
Setting™: unbekannt
Intervention: Language and literacy training

Vergleich: inaktive Vergleichsgruppe, Kinder ohne FASD

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren
fiihren
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl w °
) % 5 = den Empfehlungen zu
(Relevanz) (Studiendesign)* 4 L N 2 2 i ® o g
© ] g o P = 2 £ £ g beachten sind?®
o = k7 a < i = 3 & °
"6 f, 7 [} o a s ﬁ Q0 =
@ £ ° ' b = 2 2 »
2 T 2 < = Q o @ g w©
[ £ £ & e 5 g @ 3T &
c > () (7]
[} o ()
£ o
N =59 =2 Systematischer Review mit nur
Sprache? 9]
(Kontrollstudie) E s s s < < < < 1 Studie; Outcome nicht
(kritisch) = =z =z =z z =z =z =z
[1] % rezeptive/expressive Sprache

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4 Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet
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aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
* Aufgrund der Berichterstattung der Systematischen Reviews nicht genau ermittelbar
Literatur:
1. Ordenewitz, L. K., Weinmann, T., Schluter, J. A., Moder, J. E., Jung, J., Kerber, K., Greif-Kohistani, N., Heinen, F., & Landgraf, M. N. (2021). Evidence-based

interventions for children and adolescents with fetal alcohol spectrum disorders - A systematic review. Eur J Paediatr Neurol, 33, 50-60.
https://doi.org/10.1016/j.ejpn.2021.02.001
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Tabelle 7: Summary of findings, Training zur Férderung rechnerischen Denkens

Population: Kinder mit FASD
Setting: Schule, zuhause, klinisches Setting
Intervention: MILE

Vergleich: The Social Skills Improvement System Intervention, inaktive Kontrollgruppe, Elternedukation

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . L
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl °
. “3 & e den Empfehlungen zu
(GEEELYI) (Studiendesign) 4 L N 0 5 "g ® o 2 % o
oo o g8 2 S & = 2 s 9 beachten sind
E = 2 2 > g 'c = _E & 0
© o 2 I = 2 S o 2 5
~ = o S @ © = T ‘N =
% 5 2 g i = X3 2 3 S 8
[ £ i ] w o S »
S a [
a (]
[~
Raumlich-visuelle
N=28 =
Wahrnehmung oder raumlich- o c c c - - -
(Kontrollstudie) B T © T ‘T T T T Nur 1 Studie; kein Follow-up
konstruktive Fahigkeiten? £ =4 =4 =4 =4 =4 =4
" [l £
(kritisch)
N =28 s Nur 1 Studie; kein Follow-up;
Exekutivfunktionen? o c c c - - - .
(Kontrollstudie) B T © T ‘T T T T keine klare Uberlegenheit einer
(kritisch) = z =z =z =z =z =z
[1] % Intervention
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2 systematische Reviews; 4
Studien; 2x dieselbe

Stichprobe; Vergleich mit

N = 190*
@ ® Kompetenztraining; 2x Follow-
(3x RCT, 1x =N - - - c c Hoch
Rechenfertigkeiten? 2 T © = = = © = = up; mit und ohne
Kontrollstudie) T g =z =z =z z z - S o0
] X Elternbeteiligung; Abhangigkeit
[1-4]
von individuellen Faktoren
unklar; englischsprachiges
Programm
N =60 = Nur 1 Studie;
Lern- und Merkfdhigkeit2 o - - c c c Niedrig
(RCT) S = © © = i i i nur Elternbeurteilung des
(kritisch) = =z = =z =z =z ) ] OPOO
[3] x Lernvermoégens des Kindes
N =28 + Nur 1 Studie; kein Follow-up; Sehr
Aufmerksamkeit? ] - - c c .
(Kontrollstudie) S = © © = i i © keine klare Uberlegenheit einer niedrig
(kritisch) = z =z z z
[1] % Intervention POBO
Nur 1 Studie; nur subjektive
Lernen und N =60 =
o c c c c c Erfassung des Lernverhaltens; Niedrig
Wissensanwendung? (RCT) S i ® ® i 5 5 5 .
£ z z z z 4 Ubertragbarkeit auf Alltag [BISISIS)
(kritisch) [3] x
unklar
N =60 = Nur 1 Studie;
Wissensvermittlungs o c c c c c Moderat
(RCT) = i ® ® i 5 5 5 interventionsspezifischer Effekt
(kritisch) IS =z =z 4 4 4 DDDO
[3] % unklar
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1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
dUnterpunkt des Outcomes: Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD
gVerbesserung des Wissens um den abweichenden Gesundheitszustand/die Erkrankung/Stérung/Behinderung und Verbesserung der Krankheitseinsicht

* Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
Literatur:

1. Kully-Martens, K., Pei, J., Kable, J., Coles, C. D., Andrew, G., & Rasmussen, C. (2018). Mathematics intervention for children with fetal alcohol spectrum disorder: A
replication and extension of the math interactive learning experience (MILE) program. Res Dev Disabil, 78, 55-65. https://doi.org/10.1016/].ridd.2018.04.018

2. Ordenewitz, L. K., Weinmann, T., Schluter, J. A., Moder, J. E., Jung, J., Kerber, K., Greif-Kohistani, N., Heinen, F., & Landgraf, M. N. (2021). Evidence-based
interventions for children and adolescents with fetal alcohol spectrum disorders - A systematic review. Eur J Paediatr Neurol, 33, 50-60.
https://doi.org/10.1016/j.ejpn.2021.02.001

3. Kable, J. A., Taddeo, E., Strickland, D., & Coles, C. D. (2015). Community translation of the Math Interactive Learning Experience Program for children with FASD.
Res Dev Disabil, 39, 1-11. https://doi.org/10.1016/j.ridd.2014.12.031

4. Reid, N., Dawe, S., Shelton, D., Harnett, P., Warner, J., Armstrong, E., LeGros, K., & O'Callaghan, F. (2015). Systematic Review of Fetal Alcohol Spectrum Disorder
Interventions Across the Life Span. Alcohol Clin Exp Res, 39(12), 2283-2295. https://doi.org/10.1111/acer.12903
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Tabelle 8: Summary of findings, Serious Games

Population: Kinder mit FASD
Setting: Schule
Intervention: The Caribbean Quest, Virtual Reality Game zum Brandschutz, Virtual Reality Game zur Verkehrssicherheit

Vergleich: keine Vergleichsgruppe, Vergleich zwischen zwei Serious Games

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . . .
Outcomes Weitere Faktoren, die bei
Teilnehmerzahl
(Relevanz) . o, . = den Empfehlungen zu
(Studiendesign) - o . 8 ~ & S
8 ] 3 3 & @ £ S ®» &= g beachten sind?
o < 2 £ o 2 © £ 35 2 5
w“ £ 3 @ @ o a £ £ T
5] o c T F=1 £ = o = [
x 5 ] S ©® 5] = TN o 0
v S ~ a = [ 9 o S &
] = [= £ = & 2 o T »
= = = 8 wn o
a ()
o
Nur 1 Studie; kleine Stichprobe;
N=17
Gruppe bestand aus Kindern
(unkontrollierte +
Rechenfertigkeiten? o - - c c c mit FASD und ASD — kein
Interventionsstudie S = © © = i 5 5
(kritisch) ) £ z z =z =z z Gruppenunterschied
x
i

1] gerechnet; nur subjektive
1

Verbesserung
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N =17

Nur 1 Studie; kleine Stichprobe;

(unkontrollierte =2 Sehr
Lern- und Merkfihigkeit? o c c c c c - Gruppe bestand aus Kindern
Interventionsstudie g i © 5 i 5 5 @ niedrig
(kritisch) IS z z z z z z mit FASD und ASD — kein
) = , ®000
Gruppenunterschied gerechnet
[1]
N=21
o0 Niedrig
Eigen-/Fremdgefihrdungc (2x = 1 systematischer Review; sehr
el c c C c C C =
" ) 2 T T T T 5] 5] T ) ) SSISIS)
(kritisch) Kontrollstudien) < P4 4 z 4 z z =z kleine Stichproben
—
[1]
Nur 1 Studie; kleine Stichprobe;
N=17 Gruppe bestand aus Kindern
Lernen und (unkontrollierte = mit FASD und ASD — kein Sehr
; d i i 5 £ £ £ £ £ £ i iadri
Wissensanwendung Interventionsstudie i = © 5 = 5 5 5 Gruppenunterschied niedrig
£ =z - 4 z z z z
(kritisch) ) = gerechnet; subjektive, SISISIS)

(1

qualitative Einschatzung der

Lehrer

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien:

Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt
3 Anmerkungen betreffen teilweise nur einzelne Publikationen
4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

angepasste Form des ROBINS-I; Systematische

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

¢ Unterpunkt des Outcomes: Reduktion von Komplikationen/Sekundarerkrankungen

dUnterpunkt des Outcomes: Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD

Literatur:
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1. Kerns, K. A., Macoun, S., MacSween, J., Pei, J., & Hutchison, M. (2017). Attention and working memory training: A feasibility study in children with
neurodevelopmental disorders. Appl Neuropsychol Child, 6(2), 120-137. https://doi.org/10.1080/21622965.2015.1109513
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Tabelle 9: Summary of findings, Neurokognitive Trainings

Population: Kinder mit FASD

Setting': Klinisches Setting, zuhause, Universitdt, Gemeinschaftsstandort

Intervention: (adaptiertes) Alert-Programm mit/ohne Elterntraining, GoFAR, The Caribbean Quest; Computerised progressive attention program CPAP, Training basierend auf
dem Pay Attention Training Protocol

Vergleich: inaktive Kontrollgruppe, Warteliste, Training zur Emotionserkennung (FACELAND), keine Vergleichsgruppe

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . L
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl °
(Rel ) (tudiend ) "3 5 e den Empfehlungen zu
elevanz tudiendesign < 5 N o = v W L
3 3 g T & P = S ®» & § beachten sind?
[ < 7 £ 0o c Il X 3 o &
- £ -2 © n o - = £ ~ 0
© ] 2 W N = 2 S ¢ 2 5
X = o S T X~ s =
2 E = g & = 9 ] g o
& £ < E 3 5 g @ 3 &
& a 3
(-3
N =151 R 3 Studien; Ubertragbarkeit auf
Exekutivfunktionen? (1x RCT, 2x E S c c c Alltag unklar; 2 Studien der
g 2 A T & T o o} G
(kritisch) Kontrollstudie) £ x z z z gleichen Arbeitsgruppe; hohe
X
[1-3] o Teilnehmerzahl
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N =105

(2x RCT, 2x 2 systematische Reviews; 5
Kontrollstudie 1x w ® Studien; Uberschneidung mit
Aufmerksamkeit? E 5 c c c Moderat
unkontrollierte 2 T © © ® = ® T T anderen Therapien; Einfluss der
(kritisch) ) ] c € z =z =z ) ) DODHDO
Interventionsstudie & & Eltern unklar; englischsprachige
) Trainings
[4-8]
N =27 =
Lebensqualitate (RCT) g . . = - = = - Nur 1 Studie; nur allgemeine Niedrig
(kritisch) 8 - - 2 z z 2 z Beeintrachtigung ermittelt (SIBISIS)
[l x

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
eVerbesserung der Lebensqualitdt der Kinder/Jugendlichen mit FASD

* Aufgrund der Berichterstattung der Systematischen Reviews nicht genau ermittelbar
Literatur:
1. Nash, K., Stevens, S., Greenbaum, R., Weiner, J., Koren, G., & Rovet, J. (2015). Improving executive functioning in children with fetal alcohol spectrum disorders.
Child Neuropsychol, 21(2), 191-209. https://doi.org/10.1080/09297049.2014.889110

2. Soh, D. W,, Skocic, J., Nash, K., Stevens, S., Turner, G. R., & Rovet, J. (2015). Self-regulation therapy increases frontal gray matter in children with fetal alcohol
spectrum disorder: evaluation by voxel-based morphometry. Front Hum Neurosci, 9, 108. https://doi.org/10.3389/fnhum.2015.00108
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Wells, A. M., Chasnoff, I. J., Schmidt, C. A,, Telford, E., & Schwartz, L. D. (2012). Neurocognitive habilitation therapy for children with fetal alcohol spectrum
disorders: an adaptation of the Alert Program(R). Am J Occup Ther, 66(1), 24-34. https://doi.org/10.5014/ajot.2012.002691

Kerns, K. A., Macoun, S., MacSween, J., Pei, J., & Hutchison, M. (2017). Attention and working memory training: A feasibility study in children with
neurodevelopmental disorders. Appl Neuropsychol Child, 6(2), 120-137. https://doi.org/10.1080/21622965.2015.1109513

Ordenewitz, L. K., Weinmann, T., Schluter, J. A., Moder, J. E., Jung, J., Kerber, K., Greif-Kohistani, N., Heinen, F., & Landgraf, M. N. (2021). Evidence-based
interventions for children and adolescents with fetal alcohol spectrum disorders - A systematic review. Eur J Paediatr Neurol, 33, 50-60.
https://doi.org/10.1016/j.ejpn.2021.02.001

Reid, N., Dawe, S., Shelton, D., Harnett, P., Warner, J., Armstrong, E., LeGros, K., & O'Callaghan, F. (2015). Systematic Review of Fetal Alcohol Spectrum Disorder
Interventions Across the Life Span. Alcohol Clin Exp Res, 39(12), 2283-2295. https://doi.org/10.1111/acer.12903

Kable, J. A., Taddeo, E., Strickland, D., & Coles, C. D. (2016). Improving FASD Children's Self-Regulation: Piloting Phase 1 of the GoFAR Intervention. Child Fam Behav
Ther, 38(2), 124-141. https://doi.org/10.1080/07317107.2016.1172880

Coles, C. D., Kable, J. A, Taddeo, E., & Strickland, D. (2018). GoFAR: improving attention, behavior and adaptive functioning in children with fetal alcohol spectrum
disorders: Brief report. Dev Neurorehabil, 21(5), 345-349. https://doi.org/10.1080/17518423.2018.1424263

Petrenko, C. L. M., Pandolfino, M. E., & Robinson, L. K. (2017). Findings from the Families on Track Intervention Pilot Trial for Children with Fetal Alcohol Spectrum
Disorders and Their Families. Alcohol Clin Exp Res, 41(7), 1340-1351. https://doi.org/10.1111/acer.13408
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Tabelle 10: Summary of findings, Emotionsregulationstrainings

Population: Kinder mit FASD, Kinder mit hoher pranataler Alkoholexposition
Setting: Klinisches Setting, zuhause, Universitdt, Gemeinschaftsstandort
Intervention: GoFAR, Alert, The Caribbean Quest, Families on Track

Vergleich: inaktive Kontrollgruppe, Warteliste, Training zur Emotionserkennung (FACELAND), keine Vergleichsgruppe, Feedback an Bezugspersonen

Faktoren, die zur

Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren:
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl
] Q2 den Empfehlungen zu
(Relevanz) (Studiendesign)? ® o & 2
“ R B o @ ) g - 5 % beachten sind®
] ] ] T e 5 = S ¢ =& g
) £ - £ 0o c S X 35 o &
“ = ] & ] @ s £ S B
° ] c o N B £ s 9 9 =
= = o c ‘S c - “w N ° 5
i 2 = £ a = = Z @ 3 2
[ £ £ I prri o SO0
& o 3
o
N =259
8 Studien; hohe Datenmenge;
(6x RCT, 1x
Follow-ups; Langzeiteffekt
Soziale Fertigkeiten und Kontrollstudie, 1x 2
T c c c c fraglich; 3x dieselbe Stichprobe;
Verhalten? unkontrollierte B T © T 5 © T ©
€ z z z = 2x dieselbe Stichprobe;
(kritisch) Interventionsstudie S
. Abhangigkeit von individuellen
)
Faktoren unklar
[1-8]

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2
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2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfillt
3 Anmerkungen betreffen teilweise nur einzelne Publikationen
4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

¥ Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
Literatur:

1. Kerns, K. A.,, Macoun, S., MacSween, J., Pei, J., & Hutchison, M. (2017). Attention and working memory training: A feasibility study in children with
neurodevelopmental disorders. Appl Neuropsychol Child, 6(2), 120-137. https://doi.org/10.1080/21622965.2015.1109513

2. Nash, K., Stevens, S., Greenbaum, R., Weiner, J., Koren, G., & Rovet, J. (2015). Improving executive functioning in children with fetal alcohol spectrum disorders.
Child Neuropsychol, 21(2), 191-209. https://doi.org/10.1080/09297049.2014.889110

3. Wells, A. M., Chasnoff, I. J., Schmidt, C. A, Telford, E., & Schwartz, L. D. (2012). Neurocognitive habilitation therapy for children with fetal alcohol spectrum
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Tabelle 11: Summary of findings, Soziales Kompetenztraining

Population: Kinder mit FASD
Setting: Klinisches Setting

Intervention: Children’s Friendship Training mit/ohne Neuroleptika

Vergleich: Standardversorgung

Faktoren, die zur

Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren:
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl ~
c (]
) % 5 = den Empfehlungen zu
(Relevanz) (Studiendesign)* 4 Gl N 2 2 i W o g
© ] ] © A = 5 & B8 o beachten sind?
[ S ] a c ] X 5 s &
ey £ + o K] k] s < w5 B
o [ c el - ; ; 2 - oo
x = o c [ p N v .5
n © = T = g 2 9 SO
& £ £ & ey b g ® B &
8 & a 3
£ [
2 systematische Reviews; 6
Soziale Fertigkeiten und N =567* @ ® Studien; teilweise dieselben
=]
Verhalten? (6x Kontrollstudie) g S -QE, © © 5 © 5 © Stichproben; gute
c £ z P4 =
(kritisch) [1-4] &% Umsetzbarkeit; geringer

Aufwand; hohe Teilnehmerzahl

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

2 Anmerkungen betreffen teilweise nur einzelne Publikationen

4 Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet
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aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
¥ Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar

Literatur:
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Tabelle 12: Summary of findings, Neurokognitive Trainings kombiniert mit Elterntrainings

Population: Kinder/Jugendliche mit FASD und deren Bezugspersonen
Setting: Universitat, klinisches Setting
Intervention: Project Step-up, GoFAR, Alert, Children’s Friendship Training, Families on Track

Vergleich: schriftliche Information, FACELAND, inaktive Vergleichsgruppe, Standardversorgung, Feedback an Bezugspersonen

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . o
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl °
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v T = £ o = = 2 a S 8
[ £ & o w o S un
& Q 3
(-3
Nur 2 Studien; 2x gleiche
N =60 =
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2x RCT T ol © © O © bl bl
(kritisch) 8 2 - - 2 - Z Z GruppengroRen; hohe
[1,2] x
o Elternzufriedenheit
Riskanter Alkohol- N = 54% @ B 2x dieselbe Studie; Follow-up;
o a—)
/Drogenkonsume (2x RCT) g T s © s £ © < © gute Umsetzbarkeit; hohe
o [0} (] (] (]
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N =145

Interpersonelle Interaktion und 2 Studien; hohe

(1x RCT, 1x % c c c c Moderat
Beziehungen® S = © = = ® = « Teilnehmerzahl; Langzeiteffekte
Kontrollstudie) £ z z =z =z (SIeISIS)
X
o

(kritisch) unklar; Ubertragbarkeit unklar

[5, 6]

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

2 Unterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
¢ Unterpunkt des Outcomes: Reduktion von Komplikationen/Sekundarerkrankungen
dUnterpunkt des Outcomes: Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD

* Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
Literatur:
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0277.2011.01591.x
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Tabelle 13: Summary of findings, Emotionsregulationstraining kombiniert mit Elterntrainings

Population: Kinder mit FASD, Kinder mit hoher pranataler Alkoholexposition
Setting: Klinisches Setting, zuhause, Universitdt, Gemeinschaftsstandort
Intervention: GoFAR, Alert, Families on Track

Vergleich: inaktive Kontrollgruppe, Warteliste, Training zur Emotionserkennung (FACELAND), Feedback an Bezugspersonen

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat
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Wissensvermittlungs © c c c - c 2x dieselbe Stichprobe; Follow-
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1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

2 Unterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
gVerbesserung des Wissens um den abweichenden Gesundheitszustand/die Erkrankung/Stérung/Behinderung und Verbesserung der Krankheitseinsicht

* Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
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Tabelle 14: Summary of findings, Soziales Kompetenztraining kombiniert mit Elterntrainings

Population: Kinder mit FASD und deren Bezugspersonen
Setting: Klinisches Setting

Intervention: Children’s Friendship Training mit/ohne Neuroleptika

Vergleich: Standardversorgung

Faktoren, die zur

Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren:
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl ~
c (]
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(Relevanz) (Studiendesign)* 4 Gl N 2 2 i W o g
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c £ z P4 =
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Aufwand; hohe Teilnehmerzahl

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

2 Anmerkungen betreffen teilweise nur einzelne Publikationen

4 Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet
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aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
¥ Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
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Tabelle 15: Summary of findings, Psychoedukationen der Eltern/Bezugspersonen

Population: Kindern mit FASD und ihre Bezugspersonen
Setting: zuhause, klinisches Setting
Intervention: schriftliche Information, Gruppenworkshop, online Workshop, GoFAR

Vergleich: Vergleich zwischen verschiedenen Formen untereinander, FACELAND, inaktive Kontrollgruppe

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat
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N =231%

3 Studien; 2x dieselbe
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Kosten

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien:

Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

dUnterpunkt des Outcomes: Verbesserung der Partizipation der Kinder/Jugendlichen mit FASD

angepasste Form des ROBINS-I; Systematische

fEntlastung der Bezugspersonen (biologische, Pflege- und Adoptiv-Eltern, Bezugsbetreuer*innen) und Verbesserung der Lebensqualitit der gesamten betroffenen Familie/Einrichtung
gVerbesserung des Wissens um den abweichenden Gesundheitszustand/die Erkrankung/Stérung/Behinderung und Verbesserung der Krankheitseinsicht

* Aufgrund von Uberschneidungen durch dieselbe Studienpopulation nicht genau ermittelbar
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Tabelle 16: Summary of findings, Extrinsische Verstarkungen

Population: Kinder mit pranataler Alkoholexposition
Setting: Klinisches Setting
Intervention: Extrinsische Verstarkung

Vergleich: Kinder mit ADHD, Kinder ohne Erkrankung, Aufgabe ohne extrinsische Verstarkung

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren:
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl ~
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[1] X keine inaktive Kontrollgruppe;

Ubertragbarkeit auf Alltag

unklar

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2
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2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD

Literatur:
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40(2), 348-358. https://doi.org/10.1111/acer.12959
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Tabelle 17: Summary of findings, Trainings mit Fokus auf psychischer Gesundheit

Population: Kinder mit FASD/Autismus-Spektrum-Stérungen/Intelligenzminderung
Setting: Schule

Intervention: “The Brain Unit mental health literacy program” und ,,Dialectical behavior therapy skill-building”

Vergleich: inaktive Vergleichsgruppe

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat
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(kritisch) c =z =z z =z =z =z
[1] g Umsetzbarkeit unklar

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2

2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt

3 Anmerkungen betreffen teilweise nur einzelne Publikationen

4 Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet
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hVerbesserung der Krankheitsbewaltigung/Coping und Selbstwirksamkeit

Literatur:

1. Flannigan, K., Coons-Harding, K. D., Anderson, T., Wolfson, L., Campbell, A., Mela, M., & Pei, J. (2020). A Systematic Review of Interventions to Improve Mental
Health and Substance Use Outcomes for Individuals with Prenatal Alcohol Exposure and Fetal Alcohol Spectrum Disorder. Alcohol Clin Exp Res, 44(12), 2401-2430.
https://doi.org/10.1111/acer.14490
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Tabelle 18: Summary of findings, Tiergestiitzte Therapien

Population: Kinder mit FASD
Setting: Klinisches Setting

Intervention: Therapieprogramm mit Therapiehunden

Vergleich: Standardversorgung

Faktoren, die zur
Faktoren, die zur Herabstufung der Qualitat
Heraufstufung der Qualitat

fiihren:
fiihren: . : :
Weitere Faktoren, die bei
Outcomes Teilnehmerzahl _
i 5 2 den Empfehlungen zu
(Relevanz) (Studiendesign)* S on N o . 2 ) o 5 % .
4= o 7} T < & = S ¢ ] beachten sind?
@ < ] £ 0o c :® £ 5 2 o
“ X i [T ] o = £ o =
5] o c T =1 £ = o = [
X 5 ] S ©® 5] = TN o :©
] ° e~ a = o (] S =
[ c = € = = @ @ 5 @0
o (5
Soziale Fertigkeiten und N =33 =
(3]
Verhalten? (1x RCT) 8 q% © q% -q% © GEJ GEJ Nur 1 Studie
£ z z z z z
(kritisch) [1] x
N=33 =
Lebensqualitate o c c c c c Nur 1 Studie; nur Schweregrad
(1x RCT) B < © ] 0] 3 ] 3
(kritisch) € - - z z = 2 4 der Erkrankung ermittelt
(1] x

1 Bewertung: Randomisiert kontrollierte Studien: ROB 2; Nicht-randomisiert kontrollierte Studien: ROBINS-I; Nicht-kontrollierte Studien: angepasste Form des ROBINS-I; Systematische
Reviews: AMSTAR-2
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2 Ja“, wenn mindestens eine Publikation dieses Kriterium erfiillt
3 Anmerkungen betreffen teilweise nur einzelne Publikationen
4Bei systematischen Reviews sind hier die Teilnehmerzahlen und Studiendesigns der relevanten Studien des Reviews abgebildet

aUnterpunkt des Outcomes: Verbesserung des neuropsychologischen Funktionsniveaus/Gehirnfunktionsniveaus der Kinder/Jugendlichen mit FASD
eVerbesserung der Lebensqualitdt der Kinder/Jugendlichen mit FASD

Literatur:

1. Vidal, R, Vidal, L., Ristol, F., Domenec, E., Segu, M., Vico, C., Gomez-Barros, N., & Ramos-Quiroga, J. A. (2020). Dog-Assisted Therapy for Children and Adolescents
With Fetal Alcohol Spectrum Disorders a Randomized Controlled Pilot Study. Front Psychol, 11, 1080. https://doi.org/10.3389/fpsyg.2020.01080
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A. 16

Evidenztabellen zur eingeschlossenen Literatur liber Interventionen bei Kinder und

Jugendlichen mit FASD (2022)

Originalstudien
Refere Participants (Number and Drop-outs Intervention Control | Outcomes Results Comments RoB
nce Characteristics)
Study
Type
‘Smiaro | - nclusion criteria: children (> 6 years NA MPH: NA - Tolerability Tolerability: 104 successfully treated: 3 without - No specific age range | Low for
wska et old) with ADHD and hPAE who did - 20 me MPH (dependin improvement, 7 discontinued due to adverse effects - Missing source of effectiv
al. not benefit from cognitive h drogchloride gon (occurred at the time of drug introduction and recruitment and eness
(2022) behavioural therapy for last 6 o\r/36 ma MPH polymorph | yacreased after introduction of a modified form of recruitment process
(1) months or who have severe ADHD ) Maximugm isms) MPH); no cardiotoxic effects or life-threatening - Very short treatment
sym.ptoms and dysfu.nct.ional dose (60 mg - Severity of symptoms; Boderline significance between adverse peri.od .
enV|ro.nmen.ta| functlonl.ng ) MPH ADHD effects and the COMT rs4680 minor allele (G>A) (p< |~ N_° |nterr.1at|or.1a| Modera
Uncontr | - Exclusion criteria: psychiatric or . symptoms 0.049) diagnostic valid te for
olled developmental disorders hydrochloride (dependin . instrument for
interve | - Enrolled: n = 303 or 36 mg gon Severity of ADHD: severity adverse
ntion - Included: n =114 MPH) was. polymorph | - All children: treatment was effective in > 90 % of questionnaire effects
study - Age: > 6 years 'use.d'only n isms) children - Genomic DNA was
individual - Children with morphological features of FASD: extracted and
cas.es significant reduction in symptoms of hyperactivity genotyping for
- Daily doses and impulsivity (p < 0.0001); no improvement in COMT rs4680, DRD2 | (ROBINS
for 4 weeks attention deficits (p = 0.2024) rs1076560, and -l
- Children without morphological features of FASD: rs1800497 SNPs was modifie

significant improvement in attention (p < 0.001);
reduction in hyperactivity (p = 0.0163); no
significant reduction in impulsivity (p = 0.1274)

No association of the studied polymorphisms: DRD2
rs1076560: C > A or DRD2 rs1800497: G > A with the

used

No monitoring of
adherence

Children with
morphological
features of FASD had

d
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efficacy or safety of MPH

significantly higher
doses of MPH
No subanalyses of
sex, medicine

- Inclusion criteria: children with

- Neuropsyc

Very small sample

Nguyen f' 4 hPAE: ori Enlish Discontinued Choline: Placebo: hological Cognitive performance: AR b Low
confirme ; primary Englis ; o = . ologica . . . L . size in subgroup
o | e B T il [ g B L
2 - Exclusion criteria: head injury, form of a of an oral of tirfe interrz:ction) group or group - Intention-to-treat
substantial physical or psychiatric ) . memory, . . X analyses
disability; any other causes of glycerqphosp inactive executive |~ Treatment compllanc.e a.md mean d.lfetary choline (subanalyses of
RCT mental deficiency; prescription of hocholine placebo function, intake were not predictive of cognitive performance children completing
(multisit | medication with risk of liquid treatmen attention - No significant interaction of group x time x age group the study did not
e, atherosclerosis concentrate t and in any cognitive outcome variable change results)
random | - 5-10 years old (5.25 ml/d)) - Daily hyperactivi | Compliance: high treatment compliance in both groups | - Children without
ized, - Daily doses doses for ty (about 96 %) FASD diagnosis
double- - - - for 6 weeks S weeks | _ associatio Tolerability and adverse events: included
blinded, Choline group: | Placebo group: n between o ) ) .
placebo treatment |~ Significantly more children in choline group reported
- - Assigned: n= | - Assigned: n =28 complianc at IeasF 1 adverse event
controll 30 - Received: n = 26 o/dietary |- No serious adverse events
ed, - Received: n= | - Lost to follow-up: choline
parallel- 29 n=2 intake and
group - Lost to follow- | - Completed: n = outcomes
clinical up:n=1 24 - Tolerability
trial) - Completed: n | - Analysed with
=28 intention-to-
- Analysed with treat: n =26
intention-to-
treat: n =29
Woznia | - Inclusion: Children with FASD Choline: | Placebo | Choline: Placebo: - Feasibility | Feasibility: - No child living with Low
ketal. diagnosis Discontin | ° - 125 & choline | - Equivale of parental biological parents (RoB-2)
(2013) - Exclusion: developmental or ved:n= | Discont bitartgrate ng doses administra | _ Compliance: 82 % - 87 % - Prenatal drug use
3) neurological disorder; other medical B d: 4 ¢ | tion - No evidence for dietary confounding was suspected with
conditions affecting the brain. 1 Inued: powaer oranoral | Tolerability alcohol being the
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- No exclusion: psychiatric co- (refused | n=1 delivering 500 inactive |- Serum Tolerability: dominant substance
RCT morbidities (ADHD) to test (decline | mg choline placebo choline (n=14)
(double- | - 2,5-4,9 years old agent for | dto - Daily doses treatmen levels - Minimal adverse effects: no group differences onall |~ Reasons for drop-
blind, more continu | for 9 months t adverse events except for a fishy body odor in the out: not related to
random | Choline group: | Placebo group: than 1 e) - Daily choline group (p = 0.011) study; lost to follow-
ized, month) doses for - In both groups: taste problems at least once (55 %); up; refused dose
placebo | _ Assigned: n= | - Assigned: n = 12 9 months non-standard administration at least once (75 %) f'after one time trying
- 13 - Received: n = 10 Serum choline level: it ) o
controll | _goceived:n= |- Lostto follow-up: ) Potentlall unblinding
edtrial) | 1o n=1 - Choline group increased choline at all time points: 1 due to fishy body
pilot - Lost to follow- | - Completed: n =8 month (p = 0.004), 6 months (p < 0.001), and 9 odor .
study up:n=0 - Analysed with months (p < 0.001) ) Nothall cftmllldren.at
- Completed: n intention-to- - Choline group increased betaine concentration at all each testing poin
=9 treat: n = 10 time points: 1 month (p = 0.04), 6 months (P = 0.03),
- Analysed with and 9 months (p = 0.04)
intention-to- - No changes in phosphatidycholine
treat: n = 10 - Choline group had higher sphingomyelin
concentrations at baseline (p = 0.04) and months 1 (p
=0.05), but no differences in months 6 (p = 0.25) and
9 (p=0.91)
Woznia | - Inclusion: Children with confirmed | cpgjine: | placebo | Choline: Placebo: - Neurocogn | Giohal cognitive functioning: no main effects of - All children received |Low
ket al. hPAE or suspected hPAE with Discontin | - 1.25 ¢ choline | - Equivale itive treatment and no interaction effect the same dosage (RoB-2)
(2015) dysmorphic faces and cognitive ued: n= | Discont bitarfrate n(t:I doses functionin The Mullen Early L i i regardless their
deficits in= g . y Learning Fomposne was correlated "
4 - Exclusion: develoomental or 5 inued: powder of an oral (particularl (with age controlled for) with El delayed performance welghfc
neurologi‘cal disorpder; traumatic (declined |n=3 delivering 500 | inactive yp for items (partial r = 0.56, P < 0.001) and ordered pairs |~ Intelntlion—to—treat
RCT brain injury; other medical to (decline | mg choline placebo hippocamp (partial r =0.47, P < 0.001) at baseline but not at the 9- aDna {Slsd'ff .
(rando conditions. continue: | dto - Daily doses treatmen | month visit (p >0.17 for all). - Due od'lt ‘?t:e';
mized, |- No exclusion: psychiatric co- n=4; continu for 9 months t ) dependent | Hippocampus-dependent long-term memory: §;Zu$ac§ ;In; ;c;r;;
double- morbidity (ADHD or learning .re:used ¢ ¢ ) gally f memory) | . No significant main effects of treatment on El diag,nosis,were
blind, disorder) :gnt?rr\]/e:n ;:f)sntzl; - Feasibility delayed memory performance included as
placebo | - 2,5-5 years old 1) ’ - Serum - race and FASD diagnosis as no moderators covariates
. choline - Age as a moderator: - Immediate recall
C(:jnt;mtl levels o subanalysis: splitting participants into a younger performance showed
ed pilo
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trial)

- Tolerability

group consisting of 2.5 to < 4.0-year-olds (n = 30;

no improvement in

Choline: Placebo:
. i placebo: n = 13; choline: n =17) and an older choline group for
- Assigned:n= | - Assgned: n=31 group consisting of > 4.0-5.0-year-olds (n = 30; items; but for
34 . - Received: n =29 placebo: n = 16; choline: n = 14) ordered pairs the
- Received:n = | - Lost to follow-up: o Largest improvement in delayed El performance choline group
31 N=1 in the young choline group. performed worse
- Lost to follow- | - Completed: n = - Foritems: ttest [t(28) =-2.41, p =0.023];d = 0.54 | than placebo
up:n=0 25 _ =>young choline group showed an increase of 21 | - Improvements in
° Eompleted: N |- f’-\nalys.ed with % compared with 7 % in the young placebo group delayed memory in
) ;rfaGIysed with lt::::tlr?:_;g_ - For ordered pairs: [t(28) =-2.18, p=0.038];d = the young group was
intention-to- 0.50 =>young cholin.e group §howed an increase only pre.sent after
treat: n = 31 of 28 % compared with 16 % in the young Fontrol!lng for
' placebo group immediate recall
o No significant differences for the older age performance
groups - Potential ceiling
Feasibility: effe(.:t in El: young
choline group had
- Compliance: dose on 88 % of days slightly lower
- Diet: no group differences regarding compliance or delayed El
dietary changes performance than
Serum choline levels: the other groups at
Significant increase in serum choline (102 %; p < baseline
0.0001) and betaine (106 %; p < 0.0001) in choline
group
Tolerability: fishy body odor as the only adverse event
Woznia |- Inclusion: Children with confirmed Choline: | Placebo | Choline: Placebo: Potential General cognitive functioning: - No measures of Low
ketal. hPAE or suspected hPAE with Initial - 1.25 g choline |- Equivale long-term - Choline group had higher non-verbal 1Q (8 % serum choline level (RoB-2)
(2020) dysmorphic faces and cognitive trial: Initial bitartrate nt doses | cognitive difference; (F1, 28) =5.17; p = 0.03; np2 = 0.17); and |~ Dietaryintakeasa
(5) deficits; supplement adherence in Discontin | trial: powder ofan oral | @nd higher working memory scores (11.7 % difference; potential mediator
initial trial > 50 % of days ded:n= | Discont | delivering513 | inactive |Pehavioural k(g 5g)=774;p=0.01;np2=0.23)
dyear | Exc|u5|on.: devglopmental or 5 ' inued: mg choline placebo |fnp||c.at|ons - Components of non-verbal IQ: significant group
follow- neu.ro.lo‘glcal disorder; traumatlc (declined | n=3 - Daily doses treatmen | (intelligence, effects in 2 of 5 components: non-verbal Visual-
upofa bram.l.nJury; other medical to (decline for 9 months t memory, Spatial Reasoning with Choline group showing better
RCT cond|t|on§. o continue: | dto - Daily executive performance (28.9 % difference; F(1,29) =9.93; p =
(rando | :‘;i‘i‘j;s'on' psychiatric co- n=4 continu doses for | functioning, 0.004), and non-verbal Working Memory with
mized, h y (ADHD or learning refused e) 9 months | @nd ) Choline group showing better performance (26.8 %
double. | disorder) intervent behaviour) | gitference; F(1, 29) = 6.37; p = 0.018)

- 2,5-5 years old in initial trial

- No significant differences in Verbal 1Q; Fluid
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blind, Choline: Placebo: jon:n= Reasoning; Knowledge; Quantitative Reasoning;
placebo Initial trial: Initial trial: 1) Visual-Spatial Processing and Full-Scale 1Q
h . X Memory functioning:
controll | - Assigned: n =" |- Assgned: n=31 No significant group differences regarding the El
ed trial) 34 . - Received: n =29 paradigm; age was not a significant modulator;
- Received:n = |- Lost to follow-up: In NEPSY-II choline group scored significantly higher in
31 n=1 Memory for Names Delayed (37.9 % difference; p =
- Lost to gollow» - ggmpleted: n= 0.04;d=0.77)
up:n=
- Completed: n |- Analysed with Executive functioning:
=26 intention-to- No group differences in the Dimensional Change Card
- Analysed with treat: n = 29 Sort Test; but a trend toward higher performance in
intention-to- Follow-up: the Flanker Inhibitory Control Test in the choline group
treat: n =31 ’ compared to placebo (13.5 % difference; p = 0.08; d
Follow-up: Ir-]o:tgto followup: _0‘66). ; .
Behavioural and emotional functioning:
- Lost to follow- | - Analysed: n = 16 Choline group had significantly lower scores in the
up:n =3 parent-reported scale for ADHD problems (estimated
- Analysed: n = marginal mean = 62.1; SE = 2.1) compared to placebo
15 group (estimated marginal mean = 69.0; SD = 2.0)
(10.5% difference; F(1,28)=5.57; p=0.026; np2 =0.17)
Smith et | - Inclusion: Children with confirmed | cpgjine: | Placebo | Choline: Placebo: Correlation | 14 SNPs within the choline transporter gene SLC44A1 | Small number of Low
al. hPAE or suspected hPAE with Initial : - 1.25 g choline | - Equivale | between were significantly associated with the change-score participants with (RoB-2)
(2021) dys.m.orphic faces and cognitive . trial: Initial bitarfrate ng doses | choline- (pre-/post) on an El sequential memory task (p = specific SNPs
(6) fje.f!ats;.supplement adherencé.f |.n ) ’ | trial: powder of an oral | related SNPs | 0.04969)
initial trial > 50 % of days; providing | Discontin : deliveri ) . and memory o
blood sample for genomics ved:n= | Discont ellverlr?g 500 inactive and Same.14 SNP.s + 2 SNPs within 5LC44.Al were .
Retrosp | - Exclusion: developmental or 5 inued: mg choline placebo cognition (at .assouated with change scores for adjacent pairs of
ective neurological disorder; traumatic n=3 - Daily doses treatmen stugd items from the sequence (p = 0.023)
analysis brain injury; other medical for  months t . term\?nus Only participants in the choline group who had these
of aRCT conditions. - Daily and 4 ea;r variants were more likely to show improvement in the
(rando | - No exclusion: psychiatric co- doses for foIIowYup) memory task (pre-/post).
mized, morbidity (ADHD or learning 9 months Some SNPs were associated with improved
dcruble- disorder) performance in the working memory measure of the
blind, - 2,5-5 years old in initial trial Stanford-Binet Intelligence Scale, version 5, at 4 year
placebo follow-up, in the El immediate memory task at
h baseline, in the NIH Toolbox Dimensional Card Sort
controll | Choline: Placebo: Test at 4 year follow-up, and in change-score measures
ed trial) Initial trial: Initial trial: from baseline to 9 months for the Immediate Memory
- Assigned:n= |- Assigned:n=31 Taskiin the I
34 - Received: n =29
- Received:n= |- Lost to follow-up:
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31

Lost to follow-
up:n=0
Completed: n
=26

Blood sample:

n=1
- Blood sample: n =
26
Completed: n =
25
Analysed with

n=26 intention-to-
- Analysed with treat: n=29
intention-to- Follow-up:
treat: n =31
- Lost to follow-up:
Follow-up: n=9
- Lost to follow- |- Analysed: n=16
up:n=11
- Analysed: n =
15
Boroda |- Inclusion criteria: documented tDCS: Sham: | tDCS group: Sham: - Feasibili.t.y Tolerability: Main effect of Low
etal. history of heavy PAE; or suspected | piscontin | Discont | 2 Parallel 2 parallel |~ TOIer.aF"l'ty No significant differences for tDCS related side-effects treatment was .o.nly (RoB-2)
(2020) of heavy PAE with full-FAS diagnosis | \ed:n= |inued: | components: componen |~ Cognltlve between the groups and no serious adverse events marginally s..lgmflcant
) based on dysmorphology; at 1 n=3 - Cognitive ts: gams/f Near transfer of cognitive gains: and wou!d I!]I:.ely not
baseline characterized according to (stimulati | (stimul training: 5 - Cognitive (near/far For vi tial K ienificant effect remain sign! .lcant
modified IOM criteria on ation tasks from training: transfer) - orIV|suospa lal working memory_, asigni |Ean errec after.correctmn for
RCT - Age: 9-16 years g ; \ of time was observed (F (1, 144) = 2.46, p = 0.047), multiple-
iscomfo | discomf BramHQ 5 tasks with both groups showing improvement over the comparisons.
tDCS: Sham stimulation rt) ort:. n= focus.smg on frorp visits, but no significant effect for tDCS versus sham In cognitive training
- Assigned: n = augmented (sham): i;::;?t \r:l‘nz::lonrg and ?;:L::S (F(1,39)=0.017, p=0.911) oran intel.'action effect attention was
20 - Assigned: n =24 ment: attentioyn on g (F(1, 144) = 4..41, p =0.612). No meaningful between empf.\asised and
- Lost to follow- |- Lost to follow-up: =2) ' Tasks welle working Igrc;ﬁp effet(?t size. . rest £DCS oerf ) working memory
up:n=0 n=2 completed 4 memory - Inthe continuous performance tes per ormie was only trained in 2
- Analysed:n= |- Analysed: n =19 times (total of and significantly better 0\{er .1:|.me than sham (F(1, 39.) = tasks
19 46 minutes) Sttention 4.31, p = 0.043). No significant ov.eraII eff.ect of time Effects of more
i (F(1, 144 = 1.36, p = 0.247) or an interaction (F(1, training sessions
during each of - Tasks 144) = 1.46, p = 0.221). Posthoc contrast analyses: unclear
5 wgekly were significant tDCS versus sham differences at visit 3 (p =
Sessions. complete 0.033), visit 4 (p = 0.043), and visit 5 (p = 0.046).
- tbes: . d 4 times Medium between group effect size (d = 0.64).
Z:?n:ﬁ;i;il E‘teotal of Far transfer of cognitive gains:
was initiated minutes) - For the verbal fluency test, no significant effects of
30s (at 2mA during tDCS were seen for either letter VF (F(1, 36) = 0.067,
intensity) each of 5 p =0.797), nor category verbal fluency (F(1, 36) =
prior cognitive | weekly 0.049, p =0.826).
training and sessions. - No treatment effect was seen for the trail making
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lasted 13 min. |- Sham: test performance for number sequencing (F(1, 36) =
Afterwards, it transcran 0.064, p = 0.801), letter sequencing (F(1, 36) = 2.75, p
turned off and ial =0.107), nor combined letter and number
stayed off for stimulati sequencing (F1(1, 36) =0.197, p = 0.659).
20 min. Then on
it turned on ramped
again for 13 up to
min. 2mA
over the
course of
30s,
ramped
down to
OmA
over 30s
and
remaine
dat
OmA.
Vidal et | - Inclusion: FASD diagnosis (FAS, DAT: TAU: DAT: TAU: - Social skills | Social Skills: - Low power Moderat
al. PFAS, ARND); 6-18 years of age; Discontin | Droppe |- 12 manualized | Pharmacol |~ Internalize | _ A main effect on time [F(1.30) = 15.54, p=0.001] and |~ All participants had e
(2020) with stabilized doses of medication | ;o4 d-out: n | sessionsin 2 ogical d an interaction time x group with the DAT group being ADHD (RoB-2)
(@) for at least 2 months before the medicati |=1; phases (6 treatment symptoma | the one who improved more [F(1.30) = 13.82, p = - Effects of DAT only
study ) o on:n=2 | Discont individual as usual tology . 0.02,d =0.8]. with .
RCT - No excl.usmn: Fomorbldmes., . inued sessions, 6 - Externalize | _ proplem behaviour: no interaction of time x group pharmacological
(rando borderline I1Q/intellectual disability medica group activity d Internalizing symptoms: trea}tment
mized, | DAT: TAU: tion:n | sessions SYMPLOMA | i effect of time [F(L.30) = 10.45, p=0.001] but | o iorance of the
’ =2 - Sessions tology N : e ’ results is unclear
ra'ter- - Assigned: n= | - Assigned: n =20 included 2 - Severity of there was no significant interaction of time x group - No definition of TAU
blinded, | 19 - Completed: n = certified FASD Externalizing symptoms: - No clear description
cont.roll - Completed: n 16 therapy dogs symptoms. Main effect of time [F(1.30) = 12.35, p = 0.001] and of DAT
ec.l pilot -17 - Lost at post- - Grou psyof 3g_4 also a significant interaction on time x group [F(1.30) = | - Results might be due
trial) treatment: n=1 P to the intensive

- Lost at post-
treatment: n =
0

- Analysed: n =
17

- Analysed: n =16

patients
Weekly 45-
miniute
sessions for
about 3
months
Pharmacologi
cal treatment
as usual

11.59, p=0.03,d =0.56

Severity of FASD Symptoms:

Main effect of time [F(1.30) = 12.549, p = 0.001] and
also a main effect on time x group interaction with
FASD severity decreasing significantly more in the DAT
group [F(1.30) = 16.54, p =0.001, d = 0.5].

treatment sessions
and not due to the
dogs involved

Big range of age (6-
18 years)
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Kerns et
al.
(2017)
(9

Uncontr
olled
interven
tion
study

Inclusion: Children with diagnosed
FASD or Autism Spectrum Disorder
who receive Educational Assistant
Support within their school program
Exclusion: history of traumatic brain
injury, chronic health problem,
inability to verbally communicate or
diagnosis of an intellectual disability
based on information provided by
special education staff and parent
or caregiver

Age: 6-13 years old

Enrolled: n =23

Completed: n =17

Analysed: n = 17 (Children with
FASD: n =10

Children with Autism Spectrum
Disorder: n=7)

Discontinued: n =6
(Education
Assistant
scheduling
difficulties)

Caribbean
Quest:

- Video game
with one-to-
one support
by a trained
and tested
educational
assistant using
metacognitive
strategies

- Game

consisting of 5

hierarchically

structured
self-adjusting
mini-games to
improve
attention and
working
memory
30-minute

sessions, 2-3

times a week

over a 10-12

week span

NA

- Everyday
problem
behaviour
and
attention
skills
Emotional
and
behaviour
al
strengths
Utility and
feasibility
Attention
Working
Memory
Academic
skills
Children’s
respond to
training

- Everyday problem behaviour and attention skills:
BRIEF and CRS-3 could not be analysed due to very
low questionnaire return rates

Emotional and behavioural strength: BERS-2 could
not be analysed due to very low questionnaire return
rates

Utility and feasibility: 80% reported easy
incorporation in school schedule

Attention: sign. reductions in total errors on the
KiTAP for distractibility (p = 0.002, d = 0.87) and
divided (p = 0.001, d = 0.91) tasks, and no significant
reduction of total errors in the flexibility task (p =
0.226, d = 0.31); no differences on the total correct
responses of any KiTAP task

Working Memory: significant improvement on the
Listening Recall (p = 0.003, d = 0.45) and Counting
Recall (p = 0.001, d = 0.61) verbal working memory
tasks from WMTB-C; no significant changes on the
WISC-IV verbal and spatial span tasks

Academic skills (AIMSweb): significant reductions in
errors on the oral reading fluency task (p =0.002, d =
1.30); total number of correct words did not change
(children read less quickly, but the read words were
more likely to be correct)

Academic skills (interview with Educational
Assistants): spelling, reading, and math were
ameliorated (no quantitative testing)

Children's respond to training (interview with
Educational Assistants): functional improvements in
the classroom (improved focus and alertness,
decreased hyperactivity, less resistance to engaging
in new/challenging activities, increased academic
engagement and mastery); emotional and social
improvements

Potential bias due to
additional support
services

Possible practice
effect

No sub-analysis of
disorder type

No manualized
version of the
Caribbean Quest
intervention protocol
that includes
evidence-based
guidelines to assist in
metacognitive
training

Impact of
components of
intervention unclear
(serious game vs
metacognitive
training)

Moderate
(ROBINS-
|

modified)
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Kable et
al.
(2015)
(10)

RCT

Inclusion: clinical diagnosis of
FAS/pFAS or significant levels of
alcohol-related dysmorphia
Exclusion: 1Q < 50; diagnosis of
mental health problems interfering
with learning; no stable placement
Parents needed to complete two
workshops (education about
neurodevelopmental characteristics
of FASD; strategies to deal with
behavioural regulation problems)
Age: 3—10 years old

Recruited: n = 68

Cen
tre
MIL

Disc
onti
nue
d:n
=1

(ses
sion

trav
el
and
time

Com
munit

Y
MILE:

Disco
ntinu
ed:n
=1
(sessi
on 4-
sched
uling
confli
cts/tr
avel)

MILE:

- Parents
completed
workshops
and received a
manual
discussing
math learning
in children
with FASD and
strategies for
facilitating
math learning
at home
MILE:
Program
targeting
learning
behaviour and
math
development
and focussing
on core deficit
of
mathematical
competence
(metacognitiv
e control
strategies
adapted from
FAR)
One-on-one
individualized
tutorial
sessions by
trained
instructor
Weekly home
assignments
Weekly
sessions for
15 weeks

Parents Instruction:

Parents completed

workshops and received a

manual discussing math
learning in children with
FASD and strategies for
facilitating math learning
at home

- Instructor
satisfaction

- Instructor
knowledge

- Instructor
fidelity

- Child's
academic
outcomes

- Parent
satisfaction

Instructor satisfaction, knowledge,
and fidelity:

High satisfaction and willingness
to recommendation

Significant group effect on the
knowledge scores (F(2, 48) = 8.21,
p <0.001, np2 = 0.255) with
centre-based employees who
were not trained in the MILE
program receiving lower scores (X
=8.00, STD = 1.92) than both
instructors trained at the centre
(X =9.83,STD =0.76) or in the
community (X =9.39, STD = 0.41),
but no difference between
centre-instructors and
community-instructors

The session number was
positively related to the fidelity
score (r = 0.36, p 0.005),
suggesting that instructors were
improving over the course of
sessions. A significant effect was
found for block (F(2, 52) =4.26, p
< 0.019) but was not found for
site. Higher ratings of fidelity
were obtained in the final block
of five sessions relative to the
initial block of sessions.

Child's academic outcomes:

- No significant group*time effect
on the individual tests

Using the math summary score
from summing the raw scores
from Bracken, TEMA, and
Handwriting measure: significant
time*group effect with MILE
groups demonstrating more
positive gains in math skills than
Parent Instruction group (F(2, 41)
=3.4,p<0.04, np2 =0.139)

- Original treatment
plan of 6 weeks was
extended to 15
weeks

- Detailed instruction
training with
feedback on the
sessions and mock
sessions

- Children were

evaluated by a

psychologist or

psychology trainee
blind to group status

Possible impact of

maturation effects as

groups differed in
days of completion

KeyMath only

administered to

children 2 5 years

(N’s: Centre = 9;

Community = 14;

Parent Instruction =

12)

No results for the

instrument adapted

from math concepts
administered as part
of the Bayley Scales

of Infant

Development 2nd

Edition (for children

< 5 years)

Raw and

standardized scores

were analysed

Broad age span

(possible floor

effects with younger

children)

Moderat
e

(RoB-2)
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- Within in the MILE groups, fidelity
ratings were significantly
positively correlated with change
on the total score of KeyMath
(standard score D: r=0.48, p <
0.02) and the TEMA (raw score D:
r=0.35, p < 0.04; standard score
D: r=0.45, p <0.04), but no
significant correlations with the
raw scores of KeyMath, the
number of writing score or the
total scores from Bracken.

Parent satisfaction:

- Compared to MILES groups, the
Parent Instruction group reported
less agreement that child
improved in math skills (p <
0.001) and that their ability to
help child to study had improved
(p <0.01)

Centre-MILES group reported
more favourable rating than
Parent Instruction group on:
informative (p < 0.05), helpful (p
< 0.05), improved understanding
of FAS/pFAS (p < 0.01), and
helped child's study habits (p <
0.05);

Community-MILE group and
Parent Instruction group did not
differ significantly

Kully-
Martens
etal.
(2018)
(11)

CCT (not
random
ized)

- Inclusion: confirmed PAE or FASD

diagnosis

- No exclusion: common mental
health comorbidities

- Enrolled: n =29
- Age: 4-10 years

MILE:

- Assigned: n =
15
- Received: n =

SSIS:

- Assigned: n=13
- Received: n =13
- Lost to

MIL

Disc
onti
nue

o
O:’

SSIS:

Discontinue
d:n=0

MILE:

- No parent
workshops

- MILE:
Program
targeting
learning

behaviour and

math
development

SSIS:

- The
Social
Skills
Improve
ment
System
Intervent
ion:
Program

- Mathemati
cal skills

- Executive
functionin
g

- Working
memory

- Visuospati
al
functionin
g

Mathematical skills:

- MILE group improved significantly more on total
KeyMath score from pre-to post-testing compared to
contrast group (F(1, 27) = 5.89,p < 0.05, n2 = 0.19);

- MILE group gained significantly more raw points on
the Basic Concepts composite than contrast group
(F(1, 27) = 4.98, p < 0.05, n2 = 0.16) but the overall
MANOVA of the 5 subtests of the Basic Concepts
composite was not significant (F(5, 27) =2.01, p >
0.05);

- Post-testing by a
blinded research
assistant

- Working Memory
Test Battery for
Children suitable for
children aged 5-15
years

- No assessment of
executive
functioning, working

Moderat
e
(ROBINS-
)
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15

- Lost to
immediate
follow-up: n =
0

- Analysed
(immediate):
n=15

- Lost to 6-
months
follow-up: n =
3

- Analysed (6-
months): n =
12

immediate
follow-up: n=0

- Analysed
(immediate): n =
13

- Lost to 6-months
follow-up: n=6

- Analysed (6-
months):n=7

and focussing
on core deficit
of
mathematical
competence
(metacognitiv
e control
strategies
adapted from
FAR)
One-on-one
individualized
tutorial
sessions by
trained
instructor
Weekly home
assignments
10-30-minute
sessions
once/twice a
week for 6-8
weeks

focussing
on social
skills
One-on-
one
individua
lized
tutorial
sessions
Weekly
home
assignme
nts
10-30-
minute
sessions
once/twi
cea
week for
6-8
weeks

Influence
of
participant
's
characteris
tics

- MILE group did not gain significantly more points on
Operations and Problem Solving than contrast group;

- MILE group showed greater increases in total math
achievement than control group from pre-test to 6-
months follow-up (F(1, 18) =5.47, p < 0.05, n2 =
0.24)

Executive functioning:

No significant differences in raw scores on Auditory
Attention and Response set, but trend: MILE group had
larger gains in total correct in Auditory Attention (p =
0.18, total correct in Response (p =0.13) and in
Omission errors in Response (p = 0.13) compared to
control group.

Working Memory: No significant treatment effect

Visuospatial functioning: No significant treatment
effect

Influence of participant's characteristics:

- Within the MILE group: Older age was associated
with higher KeyMath Total and Operations raw
change scores. PAE ‘diagnosis’ was strongly
associated with greater raw point gains in
Operations, Problem Solving, and Total Score. A
lower Verbal IQ was associated with greater change
in KeyMath Operations and Problem Solving raw
scores. A strong negative relationship was observed
between overall IQ and KeyMath Problem Solving
raw change score (r(13) = -0.54,p < 0.05). Sex was
not significantly related to KeyMath Total raw change
score. SES was not significantly correlated with
changes math achievement

Within the SSIS group: PAE ‘diagnosis’ was not
associated with greater raw point gains in
Operations, Problem Solving, and Total Score. A
higher Verbal and Visual 1Q was associated with
more raw changes in Problem Solving. 1Q was
strongly positively related to KeyMath Problem
Solving raw change score (r(11) = 0.85, p < 0.01). Sex
was not significantly related to KeyMath Total raw
change score. SES was not significantly correlated
with changes math achievement.

memory and
visuospatial
functioning at 6-
months follow-up

N at follow-up: 19
Possible effect of
control intervention
on outcomes

- Possible practice

effect

MILE group had
lower Math scores at
pre-test (greater
improvement
potential)
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Wells et
al.
(2012)
(12)

RCT
(rater-
blinded)

- Inclusion: confirmed PAE, FAS or
ARND diagnosis

- Exclusion: serious head trauma;
current/historical lead poisoning;
genetic/dysmorphic syndrome
(other than FAS)

- No exclusion: exposures to other
drugs (marijuana/cocaine)

- Age: 6-11 years

- Eligible for enrolment: n = 90

- Enrolled: n =78

Control:
n=38

Neurocognitive
habilitation
therapy (NHT):

n=40

NA

NHT:

- Parents
received
feedback and
recommendat
ions regarding
child’s
behaviour,
learning and
emotional
functioning
Parent
training:
psychoeducati
on in group
setting
Children’s’
training:

NHT: program
in group
setting
teaching
children to
recognize
individual
deficits and to
develop
strategies to
compensate
for them
(integration of
techniques of
therapy of
traumatic
brain injury,
and Alert
Program:
analogy of car
engine)
Conjoined
parent and
children

Control:

- Parents
received
feedback
and
recomme
ndations
regarding
child’s
behaviou
r
learning
and
emotion
al
functioni
ng

- No
further
intervent
ion

- Executive
functionin
g

- Emotional
and social
problem-
solving
skills

Executive functioning:

- Significant interaction between group and time, F(8,
57)=3.09, p = 0.006, np2 = 0.30); significant main
effect for group, F(8, 57) = 2.61, p = 0.02 with
treatment group showing more improvement;
nonsignificant main effect for time, F(8, 57) = 1.93, p
=0.07

No specific subtest was responsible for the significant
effect, but the combination of the subtests

Emotional problem solving:

- Significant interaction between group and time, F(7,
52) =2.92, p =0.012, np2 = 0.28; significant main
effect for group, F(7, 52) = 3.54, p = 0.003 with
treatment group showing more improvement; and
significant main effect of time, F(7, 52) = 492.88, p <
0.001

- Specific subtest was responsible for significant effect:
treatment group did not rely on easy or unrealistic
solutions to problems

- Only children living
with foster or
adoptive caregivers

- No predetermined

allocation sequence

for randomization,
but randomization
through random
numbers

Transformation of

the data to eliminate

skewness by extreme
outliers

Outcome differences

might be muted by

the extensive
feedback and
comprehensive
recommendations
the assessment
psychologist
provided to all

Moderat
e

(RoB-2)
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training at the

end of each
session
- Weekly 75-
minute
sessions for
12 weeks
Nash et | - Inclusion: Children with FASD No completion: n= | TXT: DTC: - Cognitive - Significant improvements of TXT compared to DTCin | - Different tests for Moderat
al. diagnosis 4 - Alert: Waiting list executive ir}habitation na.ming (F(2, 20) =.6.1.2, p =0.001, effect si.milar outcomes e
(2015) - Exclusion: 1Q < 1Q.70 (3 children (1 TXT, Progr‘am functionin size = 0.283) with scores changing into the normal - d.ld r.1<.)t reach (ROBINS-
(13) - Age: 8-12 years 2 DTC) had custody | targeting self- & |"\lang§ o : P b 5|.gn|f|cance. )
. . - Socio- - No significant changes in Inhibition-Inhibition score - Differences in the
TXT: Delayed treatment chess;ssue: and riﬁlulison h affective (F(2, 18) = 3.27, p = 0.15, effect size = 0.060) or groups regarding
CCT (not . a;te'r‘%a‘;‘;;n';‘“e ze'nssor roug executive Inhibition-Switching (F(2, 18) = 2.12, p = 0.30, effect ADHD diagnosis, and
random - Assigned: n= | control group ing- and 1 child ; y. functionin size = 0.010) in TXT compared to DTC alcohol and
ized) 14 (DTC): testing; and 1 chi |ntegrat|o.n. e For attention, trend-level effect for the TEA-Ch Score secondary drugs
- Completed: n ‘L:V;Sb:;;t;::::‘;w’ Z::;Zi?}':ve - Emotional/ (F(2,22) = %.89, p= 0..15; effecF size = 0.q47) - No corrtiec.ti.on for
=12 . - Assigned: n =15 initial screenin Activities behaviour |- No grf)up differences in attention switching or cor.norblldltles '
- Received:n= | _ completed: n = . ; g al planning from CANTAB - Child with 1Q = 70 did
15 13 ;rl:]ee:(\jlll(elxgazg f:z:isgi\:\z; ian functionin | - Significant treatment effect for NEPSY Affect not master the third
- Analysed - Received: n = 15 . : recognition (F(2, 21) = 4.82, p = 0.05, effect size = stage
(immediate): | - Analysed baseline testing) three stages: _ iocial skills | 0-103) with scores improving into the normal in TXT
n=12 (immediate): n = awareness, - For social cognition, trend level effect for Strategic
- Lost to 6- 13 self—regulatlon Control of Emotions (F(2, 21) = 6.49, p = 0.07, effect
months §trateg|es, size = 0.004) with TXT showing improvement and
follow-up: n = independent Personalized Emotions (F(2, 21) = 5.46, p = 0.09,
3 usage effect size = 0.002) with DTC showing improvements
- Analysed (6- -12 1.-hour - Sign. treatment effect in behavioural regulation (F(2,
months): n=9 ?lis\i\llzzsksfor 21) =22.6, p = 0.01, effect size = 0.189) and trend-

level in General Executive Functioning (F(2, 21) =
21.7, p = 0.06, effect size = 0.103) with TXT showing
improvements

Sign. treatment effect for Emotional control (F(2, 21)
=4.29, p = 0.03, effect size = 0.170) with TXT
showing improvements

Trend-level for Inhibition control (F(2, 21) = 1.96, p =
0.09, effect size =0 .085) and CBCL Externalizing
Problems (F(2, 21) = 34.6, p = 0.08, effect size =
0.095) with TXT showing improvements

No treatment effects were observed for the CBCL
Total Behaviour Problems or SSIS Social Skills scores.
Results from parent-questionnaire data obtained at
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6-month follow-up in nine TXT cases revealed that
treatment effects observed at first posttest were
sustained after 6 months, while an improvement on
the Inhibit subscale of the BRIEF was also noted (M
posttest (SD): 78.9 (8.7); M follow-up (SD) 74.6

(10.6); p = 0.01)

Soh et
al.
(2015)
(14)

CCT (not
random
ized)

Treatment and waiting list group:

- Inclusion: Children with FASD
included in clinic files or children in
FASD support groups

Exclusion: Head injury requiring
hospitalization, other neurological
abnormalities, a debilitating or
chronic medical condition,
contraindications to MRI (e.g.
braces, other implanted metal
devices)

- No exclusion: ADHD

Healthy control group:

- Inclusion: Children without PAE,
psychiatric diagnosis (e.g. ADHD) or
learning disability

In total:

- Age: 8-12 years
- Recruited: n = 65

TXT:

Befor

prete
st:
n=3
(drop-
out:

refus
ed
scan:
2)
After
prete
st:

Drop-
out: n

refus
ed

scan:
n=1)

DTC

Befo
re
pret
est:

n=

(ref
use

scan

Afte

pret
est:

n=

(mo
vem
ent)

Afte

post
test:
n=

(mo
vem
ent)

CT:

After
postt
est:n
=7
(undi
sclos
ed
expo
sure:

low

1Q/le

arnin

disab
ility:

tech
nical
probl
ems:

move
ment
0 1;
brace
s:2)
After
postt
est:n
=1
(mov
eme
nt)

TXT:

- Alert:
Program
targeting
self-
regulation
skills through
sensory
integration
and cognitive
processing
activities
(analogy of a
car engine) in
three stages:
awareness,
self-
regulation
strategies,
independent
usage

12 1,5-hour
sessions for
14 weeks

DTC:

waiting list

CT:

no
intervention

Emotion
regulation

- Inhibition

Brain structure
and
function

Emotion regulation:

BRIEF: significant group*time
interaction with TXT having the
largest improvement (p = 0.04)
(TXT > CT > DTC)

Inhibition:

NEPSY-II: sign. group*time
interaction in inhibition subscale
with improvements in TXT and CT
(p =0.01) (CT, TX > DTC)

Brain structure and function:
MRI:

- While controlling for multiple
comparisons: no significant
changes among groups
Uncorrected data: Significant
increase in grey matter volumes
in some brain regions (e. g.
related to self-regulation) in TXT
compared to DTC (p between <
0.0001 and 0.005)

Increase in grey matter volume in
TXT, DTC and CT in different areas
(p between 0.0001 and 0.001)
TXT still differed from CT group
regarding neuroanatomy after
treatment

- 2 children without
FASD diagnosis in
TXT

- Only 1 children with

FAS in DTC and no

child in TXT

1 family in TXT was

reassignment to DTC

after pretest

No between and

within group

differences with false
discovery rate
applied (only
uncorrected)

Large number of

comparisons

(possible false-

positive/type 1

errors)

Group differences in

time between pre-

and post-testing (TXT
>DTC >CT)

More females in DTC

than TXT (differences

in
neurodevelopmental
peaks)

Normal brain

changes during this

age

No examination of

structure-function

correlations on DTC
and CT (placebo

High

(ROBINS-

)
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effect)

Mask was relatively
large and allowed for
a large number of
voxel comparisons

Coles et
al.
(2015)
(15)

RCT

- Inclusion: Children with PAE with
significant levels of alcohol-related
physical features or with a clinical
diagnosis of FAS/pFAS

- Age: 5-10 years

- Recruited: 30 children

GoFA

Drop-
out: n

(unkn
own)

FAC
ELA
ND:

Dro

Contr
ol:

Drop
-out:
n=1
(unk
nown

GOFAR with 3
components:

- Children:
Children
learn
metacognitiv
e control
strategies
(FAR
methodology
) through
computer
game (5
weekly
sessions)
Parents:
Parents learn
about the
neurodevelo
pmental/
behavioural
impacts of
PAE and how
to facilitate
the child’s
behavioural
regulation
skills (5
weekly 1-

FACELAND
with 3
componen
ts:

- Children:
Children
learn to
identify
emotions
through
a
compute
r game (5
weekly
sessions)
Parents:
Parents
learn
about
the
neurodev
elopmen
tal/
behaviou
ral
impacts
of PAE
and how
to

Control:

no
intervention

Disruptive
behaviour

No overall time point effect, F(5,
90) < 1, but a significant
treatment group*time point
effect on the disruptive behaviour
composite, F(4, 36) =2.903, p <
0.035, np2 =0.244.

No time point differences in the
Control

GOFAR had significant
improvements in disruptive
behaviour at Mid-Treatment after
the Game learning

FACELAND had significant
improvements in di