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1 Beitrag zu den Publikationen

1. Beitrag zu den Publikationen

1.1 Beitrag zu Publikation |

Die Publikation mit dem Titel ,Inpatient Treatment Outcome in a Large Sample of Adolescents
with Anorexia Nervosa® der Autoren Norbert Quadflieg, Silke Naab, Sandra Schlegl, Tabea
Bauman und Ulrich Voderholzer wurde 2023 in der Fachzeitschrift Nutrients veréffentlicht
(Quadflieg et al., 2023). Die Autoren gehdren einer gemeinsamen Arbeitsgruppe der Schon
Klinik Roseneck - einer psychosomatischen Fachklinik und einem Spezialzentrum zur Behand-

lung von Essstorungen - und der Ludwig-Maximilians-Universitat Minchen an.

Die wissenschaftliche Fragestellung dieser Publikation wurde gemeinsam in der Arbeitsgruppe
unter der Leitung von Herrn Prof. Dr. med. Ulrich Voderholzer formuliert. Die Entwicklung der
Konzeption erfolgte durch Herrn Dr. rer. biol. hum. Dipl.-Psych. Norbert Quadflieg und wurde
durch mich in klinischen Aspekten beratend unterstitzt. Die Literaturrecherche erfolgte durch
Herrn Dr. rer. biol. hum. Dipl.-Psych. Norbert Quadflieg und wurde durch mich erganzt. Die
Datenerhebung und Datenauswertung erfolgte durch Herrn Dr. rer. biol. hum. Dipl.-Psych.
Norbert Quadflieg. Die Bewertung und Interpretation der Ergebnisse erfolgte gemeinsam in
der Arbeitsgruppe. Die Manuskripterstellung erfolgte durch Herrn Dr. rer. biol. hum. Dipl.-
Psych. Norbert Quadflieg unter meiner Beteiligung in den Abschnitten ,Introduction®, ,Materi-
als and Methods*, ,Discussion“ sowie ,Conclusions“. Auch die Uberarbeitung des Manuskripts
im Rahmen des Review Verfahrens erfolgte durch Herrn Dr. rer. biol. hum. Dipl.-Psych. Norbert
Quadflieg unter meiner Beteiligung in den Abschnitten ,Introduction®, ,Materials and Methods*,
,Discussion sowie ,Conclusions®. Der gesamte Prozess wurde durch Herrn Prof. Dr. med.

Ulrich Voderholzer supervidiert.

Zusammenfassend erstreckte sich mein Beitrag zu dieser Publikation in Teilen auf die Ent-
wicklung der wissenschaftlichen Fragestellung, die Entwicklung der Konzeption, die Literatur-
recherche, die Bewertung und Interpretation der Ergebnisse sowie die Erstellung und Uberar-

beitung des zur Veréffentlichung eingereichten Manuskripts.
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1.2 Beitrag zu Publikation I

Die Publikation mit dem Titel ,Impact of Antipsychotic Medications on Weight Gain and Eating
Disorder-Related Psychopathology in Adult Inpatients with Anorexia Nervosa“ der Autoren Ta-
bea Bauman, David R. Kolar, Christoph U. Correll, Verena Haas und Ulrich Voderholzer wurde
2024 in der Fachzeitschrift Pharmacopsychiatry verdéffentlicht (Bauman et al., 2024). Die Au-
toren gehdren einer wissenschatftlichen Kooperation der Schon Klinik Roseneck - einer psy-
chosomatischen Fachklinik und einem Spezialzentrum zur Behandlung von Essstérungen -
und der Klinik fur Psychiatrie, Psychosomatik und Psychotherapie des Kindes- und Jugendal-

ters der Charité-Universitatsmedizin Berlin an.

Die wissenschaftliche Fragestellung dieser Publikation wurde durch mich initiiert und formu-
liert. Die Entwicklung der Konzeption erfolgte durch mich unter der Beratung von Herrn Prof.
Dr. med. Christoph U. Correll und Herrn Prof. Dr. med. Ulrich Voderholzer. Die Literaturrecher-
che sowie die Datenerhebung erfolgten vollstandig durch mich. Die Datenauswertung erfolgte
durch Herrn Prof. Dr. rer. nat. David R. Kolar. Die Bewertung und Interpretation der Ergebnisse
erfolgte gemeinsam mit allen Ko-Autoren. Die Erstellung des Manuskripts erfolgte mehrheitlich
durch mich, unter der Beteiligung von Herrn Prof. Dr. rer. nat. David R. Kolar in den Abschnitten
.,Methods® und ,Results“. Die Prifung des Manuskripts erfolgte durch alle Ko-Autoren. Die
Uberarbeitung des Manuskripts im Rahmen des Review Verfahrens erfolgte vollstandig durch
mich. Besonders hervorzuheben ist, dass die Koordination des gesamten Prozesses in meiner
Verantwortung lag. Die Supervision des Prozesses erfolgte durch Herrn Prof. Dr. med. Chris-

toph U. Correll, Frau Dr. oec. troph. Verena Haas und Herrn Prof. Dr. med. Ulrich Voderholzer.

Zusammenfassend erstreckte sich mein Beitrag zu dieser Publikation nahezu vollstéandig auf
die Entwicklung der wissenschaftlichen Fragestellung, die Entwicklung der Konzeption, die
Literaturrecherche, die Datenerhebung, die Begleitung der Datenauswertung, die Bewertung
und Interpretation der Ergebnisse sowie die Erstellung und Uberarbeitung des zur Veroffentli-

chung eingereichten Manuskripts.
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2.  Einleitung
2.1 Anorexia nervosa

2.1.1 Epidemiologie und Verlauf

Die Anorexia nervosa tritt zumeist in der Adoleszenz oder im jungen Erwachsenenalter auf
(Smink et al., 2012; Silén et al., 2020; Solmi et al., 2022). Deutlich haufiger sind Madchen und
junge Frauen betroffen (Raevuori et al., 2014; Silén et al., 2020). Steigende Inzidenzen werden
besonders bei jungen Madchen beobachtet (Reas & Rg, 2018). Prognostisch zeigt sich in
Langzeitstudien, dass etwa die Halfte der Betroffenen die Erkrankung vollstandig bewaltigen
kénnen (Steinhausen, 2009; Zipfel et al., 2000; Solmi et al., 2024). Die Ubrigen Betroffenen
nehmen allerdings einen chronischen Verlauf oder versterben an der Erkrankung. Die stan-
dardisierte Mortalitatsrate betrug in friiheren Untersuchungen 5,9 und in einer aktuellen Me-
taanalyse 5,8, was einem fast sechsfach héheren Sterblichkeitsrisiko als in der altersentspre-
chenden Allgemeinbevélkerung entspricht (Arcelus et al., 2011; Solmi et al., 2024). Ein Er-
krankungsbeginn in der Kindheit (Herpertz-Dahlmann et al., 2018), eine lange Erkrankungs-
dauer (Zipfel et al., 2000) und ein ausgepragter Gewichtsverlust (Hebebrand et al., 1997) so-
wie der bulimische Typ der Anorexia nervosa (Fichter & Quadflieg, 1999) und Kinderlosigkeit
(Fichter et al., 2017) sind prognostisch ungtinstige Faktoren.

2.1.2 Pathogenese

Atiologisch ist eine multifaktorielle Genese mit biologischen und psychosozialen Faktoren so-
wie eine wechselseitige Beeinflussung anzunehmen (Schmidt, 2003). Aus Zwillingsstudien
wird eine starke genetische Komponente von ca. 50 % vermutet (Trace et al., 2013). Am ehes-
ten starvationsbedingte neurobiologische Verdnderungen betreffen unter anderem das sero-
tonerge und dopaminerge Neurotransmittersystem im Bereich des prafrontalen Kortex sowie
dem ventralen Striatum (Kaye et al., 2013). Die funktionelle Bildgebung weist auf Veranderun-
gen im Belohnungssystem hin (Steinglass et al., 2019). Schon vor Jahrzehnten wurde eine
Dopamin-Rezeptor-Uberempfindlichkeit spekuliert (Barry & Klawans, 1976), von welcher aus-
gehend auch ein moglicher Benefit durch den Einsatz von Antipsychotika (Dopamin-Rezeptor-
Antagonisten) in der Behandlung der Anorexia nervosa diskutiert wurde. Ebenfalls diskutiert
wurden Assoziationen mit Autoimmunerkrankungen (Hedman et al., 2019). Auch Veréanderun-
gen des Darmmikrobioms kdnnten mit der Anorexia nervosa assoziiert sein (Hetterich et al.,
2019). Angenommen wird, dass eine Veranderung der Bakterienbesiedelung des Darms zu
einer Veradnderung der Darmschleimhaut mit erhdhter Permeabilitdt und nachfolgender Im-

munantwort filhren konnte (Seitz et al., 2019). Fur Essstérungen sind aul3erdem eine hohe
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Zahl an allgemeinen Risikofaktoren, wie das weibliche Geschlecht, Adoleszenz, psychische
Erkrankungen in der Familie und westliche Gesellschaftsformen, bekannt (Keski-Rahkonen &
Mustelin, 2016; Stice et al., 2017). Soziale Schichten mit hdherer Bildung sind haufiger von
Essstorungen betroffen (Goodman et al., 2014). Des Weiteren besteht ein Zusammenhang
zwischen Essstorungen und sexuellen, physischen oder psychischen Gewalterfahrungen
(Caslini et al., 2016).

2.1.3 Symptomatik

Untergewicht ist das zentrale Merkmal der Anorexia nervosa (World Health Organization,
1992; World Health Organization, 2022). Zur Beurteilung des Untergewichts wird der Body-
Mass-Index (BMI) verwendet (World Health Organization, 2000). Dieser wird nach einer For-
mel errechnet und durch eine Einteilung der Weltgesundheitsorganisation (engl. World Health
Organization) interpretiert (World Health Organization, 2000). Bei Erwachsenen liegt der Nor-
malbereich des Kérpergewichts bei einem BMI von 18,5 kg/m? bis 24,9 kg/m2 (World Health
Organization, 2000). Bei einem BMI < 18,5 kg/m2 spricht man demnach von Untergewicht
(World Health Organization, 2000). Bei Kindern und Jugendlichen werden aufgrund der alters-
abhangigen Veranderungen der Korperproportionen altersbezogene BMI-Perzentiltabellen

verwendet (Kromeyer-Hauschild et al., 2001).

Trotz Untergewicht haben Betroffene typischerweise Angst davor zu dick zu sein und/oder zu
dick zu werden (World Health Organization, 1992; World Health Organization, 2022). Die Art
der veranderten Koérperwahrnehmung wird als Koérperschemastérung bezeichnet (World
Health Organization, 1992; World Health Organization, 2022). Um ein niedriges Kdrpergewicht
zu erreichen, schranken die Betroffenen in der Regel die Nahrungsmengen ein und/oder se-
lektionieren die Nahrung durch Vermeidung bestimmter Lebensmittel, wie z.B. fett- und koh-
lenhydratreiche Speisen (World Health Organization, 1992; World Health Organization, 2022).
Auch selbstinduziertes Erbrechen, exzessive kdrperliche Betéatigung und Medikamentenmiss-
brauch kénnen zur Gewichtsreduktion hinzukommen (World Health Organization, 1992; World
Health Organization, 2022). Neben dem restriktiven und selektiven Essverhalten entwickeln
die Betroffenen auch haufig in der klinischen Praxis zu beobachtende auffallige Essensrituale,
wie das Kleinschneiden und das Uberwiirzen der Speisen sowie ein sehr langsames Ess-

tempo.

Auf psychischer Ebene fallen haufig Rigiditét, ein starkes Bedirfnis nach Kontrolle, Konflikt-
vermeidung und Schwierigkeiten im Umgang mit Gefiihlen auf (Deutsche Gesellschatft fiir Ess-
stérungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesell-

schaften e.V., 2018). Auf korperlicher Ebene zeigen sich die Folgen der Mangelerndhrung
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(Deutsche Gesellschaft flur Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften e.V., 2018). Je nach Alter zu Erkrankungsbeginn kann es
Zu einer Stagnation der korperlichen Entwicklung und Minderwuchs kommen (World Health
Organization, 1992). Es kann zu einer Verzégerung der Pubertat mit einem Ausbleiben der
Menarche oder zum Sistieren der Menstruation kommen (World Health Organization, 1992).
Mit der Stdrung des endokrinen Systems kann sich auch eine Knochendichteminderung ent-
wickeln (Deutsche Gesellschaft fur Essstérungen e.V. & Arbeitsgemeinschaft der Wissen-
schaftlichen Medizinischen Fachgesellschaften e.V., 2018). Die Betroffenen kdnnen unter
Haut- und Gefal3veranderungen leiden und es kdnnen sich Zahnschéden ausbilden (Deutsche
Gesellschaft fur Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizini-
schen Fachgesellschaften e.V., 2018). An den inneren Organen kénnen besonders das Herz
und der Gastrointestinaltrakt betroffen sein (Deutsche Gesellschaft fir Essstorungen e.V. &
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018).
Neurologisch kdnnen sich Nervenschaden und eine Gehirnatrophie entwickeln (Deutsche Ge-
sellschaft fur Essstérungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften e.V., 2018).

Neben den psychischen und kérperlichen Symptomen leiden Betroffene auch unter den weit-
reichenden sozialen Folgen der Erkrankung mit Einschrankungen wichtiger Entwicklungs-
schritte in allen Lebensphasen (Deutsche Gesellschaft fir Essstérungen e.V. & Arbeitsge-
meinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018). Anstelle ei-
ner normalen ldentitatsentwicklung ist in der klinischen Praxis haufig zu beobachten, dass die
Anorexia nervosa einen grofRen Anteil der Identitat einnimmt und die Lebensqualitat der Be-

troffenen dadurch drastisch beeintrachtigt wird.

2.1.4 Diagnostische Kriterien nach ICD-10 und ICD-11

Die Kriterien der Anorexia nervosa nach der Internationalen statistischen Klassifikation der
Krankheiten und verwandter Gesundheitsprobleme in 10. Revision (ICD-10, engl. International
Statistical Classification of Diseases and Related Health Problems, 10" Revision) umfassen
ein selbst herbeigefiihrtes Untergewicht (BMI < 17,5 kg/m2 bei Erwachsenen oder ein Unter-
schreiten der 10. Perzentile bei Kindern und Jugendlichen), eine Kdrperschemastdrung und
eine endokrine Stoérung (World Health Organization, 1992). Das ICD-10 unterscheidet eine
Anorexia nervosa ohne aktive MalRnahmen zur Gewichtsreduktion und mit aktiven Mal3nah-
men zur Gewichtsreduktion (World Health Organization, 1992). Gemeint sind dabei Erbrechen,

exzessive Bewegung und Medikamentenmissbrauch (World Health Organization, 1992).
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Diagnostische Kriterien der Anorexia nervosa nach ICD-10 (World Health Organization, 1992):

e Gewichtsverlust oder bei Kindern fehlende Gewichtszunahme. Dies fuhrt zu einem Kor-
pergewicht von mindestens 15 % unter dem normalen oder dem fiir das Alter und die
Korpergrol3e erwarteten Gewicht.

o Der Gewichtsverlust ist selbst herbeigeflihrt durch Vermeidung von ,fettmachenden®
Speisen.

e Selbstwahrnehmung als ,zu fett* verbunden mit einer sich aufdrangenden Furcht zu
dick zu werden. Die Betroffenen legen fir sich selbst eine sehr niedrige Gewichts-
schwelle fest.

e Umfassende endokrine Stérung der Hypothalamus-Hypophysen-Gonaden-Achse; sie
manifestiert sich bei Frauen als Amenorrhoe, bei Mannern als Interessenverlust an Se-
xualitat und Potenzverlust. Eine Ausnahme stellt das Persistieren vaginaler Blutungen
bei Frauen mit Anorexia nervosa dar die eine Hormonsubstitution erhalten (meist als
kontrazeptive Medikation).

o Kommentar: Folgende Symptome bestétigen die Diagnose, sind aber nicht obligat:
selbstinduziertes Erbrechen, Ubertriebene kdrperliche Aktivitat, selbstinduziertes Ab-
fihren und Gebrauch von Appetitziiglern und/oder Diuretika.

o Dazugehorige Begriffe: Anorexie ohne aktive MafRnahmen zur Gewichtsabnahme /
restriktive Form der Anorexie (F50.00); Anorexie mit aktiven Mal3nahmen zur Ge-
wichtsreduktion (Erbrechen, exzessive Bewegung, Medikamentenmissbrauch etc.,

u. U. in Verbindung mit Heil3hungerattacken) / bulimische Form der Anorexie (F50.01)

Anders als im ICD-10 wird in der Internationalen statistischen Klassifikation der Krankheiten
und verwandter Gesundheitsprobleme in 11. Revision (ICD-11, engl. International Statistical
Classification of Diseases and Related Health Problems, 11" Revision) das Kriterium des Un-
tergewichts mit einem BMI < 18,5 kg/m? bei Erwachsenen oder ein Unterschreiten der 5.
Perzentile bei Kindern und Jugendlichen definiert (World Health Organization, 2022). Aul3er-
dem entfallt wie bereits im Diagnostischen und Statistischen Leitfaden psychischer Stérungen
in der 5. Auflage (DSM-5, engl. Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition) das Kriterium der endokrinen Stérung (American Psychiatric Association, 2013; World
Health Organization, 2022). Zudem soll in signifikant niedriges Korpergewicht (BMI zwischen
18,5 kg/m? und 14,0 kg/m? bei Erwachsenen oder zwischen 5. und 3. Perzentile bei Kindern
und Jugendlichen) und gefahrlich niedriges Kérpergewicht (BMI < 14,0 kg/m? bei Erwachsenen
oder ein Unterschreiten der 3. Perzentile bei Kindern und Jugendlichen) unterschieden werden

(World Health Organization, 2022). Die Unterscheidung zwischen einem restriktiven Typ, d. h.

10
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ohne aktive MalRnahmen zur Gewichtsreduktion, und einem bulimischen Typ, d. h. mit aktiven

Maflinahmen zur Gewichtsreduktion, bleibt bestehen (World Health Organization, 2022).

2.1.5 Differentialdiagnostik und Komorbiditaten

Um die Anorexia nervosa zunachst von konstitutionellen Formen von Untergewicht abzugren-
zen, sind die weiteren psychischen Merkmale und korperlichen Folgen zu beachten. Bei kon-
stitutionellem, zumeist leichtem Untergewicht, sind diese nicht vorhanden (Deutsche Gesell-
schaft fir Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften e.V., 2018).

Differentialdiagnostisch ebenfalls zu erwagen sind Tumorerkrankungen, endokrine Erkrankun-
gen, gastrointestinale Erkrankungen, infektiose Erkrankungen und andere psychische Erkran-
kungen (Deutsche Gesellschaft fir Essstorungen e.V. & Arbeitsgemeinschaft der Wissen-
schaftlichen Medizinischen Fachgesellschaften e.V., 2018).

Sehr haufig besteht eine Komorbiditat mit einer anderen psychischen Erkrankung, wie vor al-
lem Depressionen, Angststdrungen, Zwangsstorungen und Suchterkrankungen (Salbach-
Andrae et al., 2008). Zwanghaft und angstlich-vermeidend sind die haufigsten komorbiden
Personlichkeitsziige oder -stérungen bei einer Anorexia nervosa (Martinussen et al., 2017).
AulRerdem zeigen sich bei Betroffenen vermehrt Autismus-Spektrum-Stérungen (Koch et al.,

2015) sowie eine Aufmerksamkeitsdefizit-/Hyperaktivitatsstérung (Nazar et al., 2016).

2.1.6 Behandlung der Anorexia nervosa nach der S3-Leitlinie Diagnostik und

Therapie der Essstdrungen

Ziele in der Behandlung der Anorexia nervosa sind insbesondere die Wiederherstellung und
das Halten eines fir das Alter und die Grof3e angemessenen Korpergewichts, die Normalisie-
rung des Ess- und Bewegungsverhaltens, die Behandlung der kdrperlichen Folgen, die Beein-
flussung der dem Erkrankungsbild zugrundeliegenden Faktoren sowie die Férderung der so-
zialen Integration (Deutsche Gesellschaft flr Essstérungen e.V. & Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018; Resmark et al., 2019). Die
Gewichtszunahme stellt dabei einen wichtigen prognostischen Faktor fir den Behandlungs-

verlauf dar (Nazar et al., 2017).

Grundsatzlich ist Psychotherapie die Behandlungsmethode der Wahl (Deutsche Gesellschaft
fur Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachge-
sellschaften e.V., 2018; Resmark et al., 2019). Wirksame Psychotherapieverfahren sind die
erweiterte kognitive-behaviorale Therapie (CBT-E, engl. Enhanced Cognitive Behaviour

Therapy), die fokale psychodynamische Therapie (FPT, engl. Focal Psychodynamic Therapy),

11
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das Maudsley Model of Anorexia nervosa Treatment (MANTRA) sowie ein Specialist Suppor-
tive Clinical Management (SSCM) (Deutsche Gesellschaft fur Essstorungen e.V. & Arbeitsge-
meinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018; Resmark et
al., 2019). MANTRA und SSCM sind in Deutschland allerdings keine anerkannten Psychothe-
rapieverfahren. Anzumerken ist, dass alle Verfahren mit einem Monitoring des Gewichts zu
kombinieren sind und diese sich insofern in der Durchfiihrung weniger als bei anderen psychi-
schen Erkrankungen voneinander unterscheiden. Darauf lasst sich zuriickflihren, dass bislang
keines dieser spezifischen Verfahren einem anderen nachweislich Uberlegen ist (Zipfel et al.,
2014; Zeeck et al., 2018).

Eine Psychopharmakotherapie kann nach bisheriger Evidenzlage in der Behandlung der Ano-
rexia nervosa nicht routinemafig empfohlen werden (Deutsche Gesellschaft flir Essstorungen
e.V. & Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V.,
2018; Resmark et al., 2019). Die S3-Leitlinie in ihrer gegenwartigen Version empfiehlt eine
psychopharmakologische Behandlung daher auch nur in Einzelfallen bei spezifischer Symp-
tomatik im Rahmen eines Gesamtbehandlungsplans und nicht zum dauerhaften Gebrauch
(Deutsche Gesellschatft fir Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschatftlichen
Medizinischen Fachgesellschaften e.V., 2018; Resmark et al., 2019).

2.1.7 Stationare Behandlung der Anorexia nervosa in der klinischen Praxis

Nach der S3-Leitlinie sind Kriterien fur eine stationare Behandlung der Anorexia nervosa ein
rapider oder anhaltender Gewichtsverlust (> 20 % Uber sechs Monate), gravierendes Unter-
gewicht (BMI < 15 kg/m? bzw. bei Kindern und Jugendlichen unterhalb der 3. Perzentile), an-
haltender Gewichtsverlust oder unzureichende Gewichtszunahme tber 3 Monate (bei Kindern
und Jugendlichen friher) trotz ambulanter oder tagesklinischer Behandlung, soziale oder fa-
miliare Einflussfaktoren, eine ausgepragte psychische Komorbiditat und/oder Suizidalitat, eine
schwere bulimische Symptomatik und/oder ein exzessiver Bewegungsdrang, korperliche Ge-
fahrdung oder Komplikationen, eine geringe Krankheitseinsicht, Uberforderung im ambulanten
oder tagesklinischen Setting sowie die Notwendigkeit der Behandlung durch ein multiprofessi-
onelles Team (Deutsche Gesellschaft fir Essstérungen e.V. & Arbeitsgemeinschaft der Wis-
senschatftlichen Medizinischen Fachgesellschaften e.V., 2018). Das zentrale Ziel der Behand-
lung ist die Gewichtsnormalisierung (Deutsche Gesellschaft fir Essstérungen e.V. & Arbeits-
gemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018). Im am-
bulanten Setting sollte eine Gewichtszunahme von 200 - 500 g pro Woche erreicht werden
(Deutsche Gesellschatft fur Essstorungen e.V. & Arbeitsgemeinschaft der Wissenschatftlichen
Medizinischen Fachgesellschaften e.V., 2018). Im stationdren Setting wird eine Gewichtszu-

nahme von 500 - 1000 g pro Woche angestrebt (Deutsche Gesellschaft fir Essstérungen e.V.

12



2 Einleitung

& Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften e.V., 2018).
Insgesamt ist anzumerken, dass die Langzeitprognose besser ist, je ndher das Entlassungs-
gewicht einem normalen Gewicht entspricht und je besser die Gewichtszunahme stabilisiert

werden konnte (Kaplan et al., 2009).

In der Behandlung der Anorexia nervosa ist es zum einen besonders wichtig Motivationsstra-
tegien einzusetzen, da Betroffene oft eine starke Ambivalenz gegentber der Aufgabe ihrer
Erkrankung haben (Legenbauer & Vocks, 2014). Zum anderen unterscheidet man in der klini-
schen Praxis der Essstérungsbehandlung dann typischerweise zwei Behandlungswege. Ein
Weg dient dem Ziel der Gewichtszunahme durch Normalisierung von Essverhalten und der
Aufgabe von eventuellen gegenregulatorischen MalRhahmen (Legenbauer & Vocks, 2014).
Unter Normalisierung des Essverhaltens ist eine Normalisierung von Essensmenge und Es-
sensauswahl zu verstehen sowie die Aufgabe von erkrankungstypischen, essensbezogenen
Ritualen und die zunehmende Verselbststandigung im Umgang mit Essen (Legenbauer &
Vocks, 2014). Der andere und zum Teil parallele Weg in der Essstérungsbehandlung greift die
auslosenden und aufrechterhaltenden Bedingungen der Erkrankung im Rahmen eines indivi-
duellen Erkrankungsmodells auf (Legenbauer & Vocks, 2014). Zudem ist es essentiell an einer

Verbesserung der Kérperakzeptanz zu arbeiten (Legenbauer & Vocks, 2014).

Am Beispiel der Schon Klinik Roseneck, einer psychosomatischen Fachklinik, erfolgt die ess-
stdrungsspezifische Behandlung in Einzel- sowie Gruppentherapie und wird durch Fachthera-
pien (d. h. insbesondere Okotrophologie mit Lehrkiiche und Einkaufstraining, Gestaltungsthe-
rapie, gewichtsadaptierte Sport- und Bewegungstherapie) erganzt. Neben einer festen Mahl-
zeitenstruktur und therapeutisch begleitetem Essen sind wesentliche therapeutische Themen
die Psychoedukation zum Erkrankungsbild, die Bearbeitung der Funktionalitéat der Erkrankung,
die Wahrnehmung und Regulation von Gefiihlen, die Auseinandersetzung mit dem Kérperbild,
ggf. der Aufbau eines gesunden Bewegungsverhaltens, ggf. die Reduktion bzw. Aufgabe bu-
limischer Verhaltensweisen, Expositionen in den Bereichen Erndhrung, Bewegung und Kor-
perbild, der Einbezug von Angehérigen sowie der Transfer in das hausliche Umfeld und die

Ruckfallprophylaxe.

2.1.8 Uberblick zur Forschungslage zu Antipsychotika in der Behandlung der

Anorexia nervosa

Gewichtszunahme ist eine Nebenwirkung der meisten Antipsychotika (Bak et al., 2014; Barton
et al., 2020). Dieser Effekt lie? sich jedoch Uberraschenderweise in der Mehrzahl bisheriger
Metaanalysen bei Anorexia nervosa nicht nachweisen (Kishi et al., 2012; Lebow et al., 2013;

de Vos et al., 2014; Dold et al., 2015). Es ist unklar, ob dies auf physiologische Veranderungen
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oder psychologische Faktoren zurtickzufiihren ist. Denkbar ist jedoch, dass die krankheitsim-
manente Angst vor einer Gewichtszunahme zu einem Widerstand auf Verhaltensebene fiihrt
und damit eine mogliche medikamentds bedingte Gewichtszunahme verhindert werden

kdnnte.

Antipsychotika der 1. Generation werden wegen des Nebenwirkungsprofils in der Behandlung
der Anorexia nervosa nicht eingesetzt. Dementsprechend wurden auch kaum Studien zu An-
tipsychotika der 1. Generation bei Anorexia nervosa durchgefuhrt. Es wurden in einer offenen
Studie Haloperidol (Cassano et al., 2003; N = 11) sowie in je einer randomisiert-kontrollierten
Studie Pimozid (Vandereycken & Pierloot, 1982; N = 10) und Sulpirid (Vandereycken, 1984; N
= 18) untersucht. Insgesamt waren keine Therapieeffekte zu identifizieren.

Aus der Gruppe der Antipsychotika der 2. Generation liegen Studien zu Risperidon, Quetiapin,
Aripiprazol und insbesondere zu Olanzapin bei Anorexia nervosa vor. Randomisiert-kontrol-
lierte Studien zu Risperidon (Hagman et al., 2011; N = 40) und Quetiapin (Powers et al., 2012;
N = 21) erbrachten jeweils keinen positiven Wirksamkeitsnachweis. Zu Aripiprazol liegen po-
sitive Fallberichte und Fall-Kontroll-Studien vor (Trunko et al., 2011; Marzola et al., 2015;
Frank, 2016; Frank et al., 2017; Tahilhoglu et al., 2020). Im Gegensatz dazu ist die Datenlage
zu Olanzapin umfassender. Vier kleine randomisiert-kontrollierte Studien ergaben urspriinglich
ein gemischtes Bild tGber mégliche positive Effekte von Olanzapin auf die Gewichtszunahme
bei Anorexia nervosa. Brambilla et al., 2007 (N = 30; Dosis 2,5 — 5 mg/Tag) und Kafantaris et
al., 2011 (N = 20; Dosis 2,5 — 10 mg/Tag) beschrieben keinen Unterschied zwischen Olanzapin
und Placebo. Bissada et al., 2008 (N = 34; Dosis 2,5 — 10 mg/Tag) und Attia et al., 2011 (N =
23; Dosis 2,5 — 10 mg/Tag) konnten hingegen positive Effekte nachweisen. Bissada et al.,
2008 beschrieben eine signifikante Erhéhung des Gewichts in beiden Gruppen mit schnellerer
Gewichtszunahme in der Olanzapin Gruppe sowie eine Reduktion von Zwangssymptomatik.
Attia et al., 2011 fanden eine signifikante Erhéhung des Gewichts durch Olanzapin aber im
Gegensatz zu Bissada et al., 2008 keine Auswirkungen auf psychologische Symptome der
Anorexia nervosa. 2019 wurde von Attia und Kollegen eine weitere randomisiert-kontrollierte
Studie publiziert (Attia et al., 2019). In dieser bislang grof3ten Studie (N = 152) zeigte sich ein
moderater Effekt von Olanzapin mit einer taglichen Dosis von bis zu 10 mg auf die Gewichts-
zunahme bei ambulant behandelten Patientinnen und Patienten mit Anorexia nervosa (Mehr-
zunahme von etwa 450 g pro Monat in der Olanzapin Gruppe vs. Placebo). Signifikante Un-
terschiede in der Veranderung psychologischer Symptome, wie besonders die Reduktion von
Zwangssymptomen, waren allerdings erneut nicht nachweisbar. Des Weiteren beschrieben
Attia et al., 2019 eine gute Vertraglichkeit von Olanzapin. Uberdies wurde in der jingsten Me-

taanalyse von Han et al., 2022 im Gegensatz zu friiheren Metaanalysen ein signifikant héherer
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Anstieg des BMI unter Olanzapin im Vergleich zu Placebo bei erwachsenen Anorexie Patien-

tinnen und Patienten gezeigt (N = 239).

Zusammenfassend ist hach gegenwartiger Forschungslage unklar, ob der Einsatz von An-
tipsychotika einen zusatzlichen Nutzen in der Behandlung der Anorexia nervosa erbringen
kann. Die Tatsache, dass die einzige Studie mit ausreichend hoher Fallzahl einen signifikanten
gewichtssteigernden Effekt von Olanzapin zeigte (Attia et al., 2019), kann jedoch als Hinweis
gewertet werden, dass frihere negative Studien an zu kleinen Fallzahlen durchgefiihrt wurden
sowie mdaglicherweise auch zu niedrige Dosierungen verwendet wurden. Da die Rolle der An-
tipsychotika, insbesondere von Olanzapin, in der Behandlung der Anorexia nervosa damit
noch nicht abschlieRend geklart ist, sind fir die weitere Forschung in diesem Gebiet die Hohe
der Fallzahlen, die Dosierung und das Behandlungssetting von besonderer Relevanz.
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2.2 Darstellung des Forschungsvorhabens

Das Ubergeordnete Ziel dieser Arbeit war, an einem naturalistischen Patientenkollektiv Ein-
flussfaktoren auf die Therapieergebnisse einer stationdren Behandlung der Anorexia nervosa
zu identifizieren. Hierfir wurden die Behandlungsdaten jugendlicher sowie erwachsener Pati-
entinnen und Patienten eines Spezialzentrums zur Behandlung von Essstorungen retrospektiv
ausgewertet. Die Forschungsarbeit in Publikation | evaluierte eine multimodale, kognitiv-ver-
haltenstherapeutisch orientierte stationdre Behandlung der Anorexia nervosa in ihrer Wirk-
samkeit und untersuchte allgemeine Pradiktoren des Behandlungsverlaufs (Quadflieg et al.,
2023). Die daran anschlieBende Forschungsfrage in Publikation Il war, ob eine Antipsychotika
Gabe einen zusatzlichen Nutzen zur multimodalen, kognitiv-verhaltenstherapeutisch orientier-
ten Behandlung der Anorexia nervosa im stationdren Setting erbringen kann (Bauman et al.,
2024).

Hintergrund ist, dass wie in der allgemeinen Einleitung zum Erkrankungsbild beschrieben
wurde, die Anorexia nervosa ein schwerwiegendes psychisches Erkrankungsbild ist und Limi-
tationen in der Behandlung bestehen, was die Forschungsfrage nach der Wirksamkeit einer
multimodalen, kognitiv-verhaltenstherapeutisch orientierten stationdren Behandlung und Pra-
diktoren im Allgemeinen sowie maoglicher Einflussfaktoren im Speziellen aufwirft. Ausgewertet
wurden zunachst die Daten jugendlicher, stationéar behandelter Patientinnen und Patienten mit
Anorexia nervosa unter der Annahme, dass ein Wissen um erkrankungsgeschichtlich frihe
Pradiktoren auch spatere Behandlungsverlaufe beeinflussen kénnte. Das zweite Forschungs-
vorhaben generierte sich ausgehend von der auf einen klinischen Eindruck gestiitzten Hypo-
these, dass eine Antipsychotika Gabe wahrend einer stationdren Behandlung der Anorexia
nervosa einen zusatzlichen Nutzen erbringen kdnnte. Zumal, wie in der allgemeinen Einleitung
zum Erkrankungsbild ebenfalls dargestellt wurde, die bisherige Forschungslage hierzu unzu-
reichend ist. In Ergédnzung zu dem ersten Forschungsvorgaben sowie der bisherigen Studien-
lage zu den Effekten einer Psychopharmakotherapie bei Anorexia nervosa wurden fir das
zweite Forschungsvorhaben die Daten erwachsener, stationar behandelter, ausschlieRlich
weiblicher Patientinnen mit Anorexia nervosa ausgewertet. Zusammengenommen wurde da-

mit auch das gesamte Altersspektrum der Erkrankung beriicksichtigt.

Begunstigend fur die Entwicklung und Realisierung beider Forschungsvorhaben war die Ta-
tigkeit an der Schon Klinik Roseneck, einer psychosomatischen Fachklinik und einem Spezi-
alzentrum zur Behandlung von Essstérungen. Zum einen durch die Kenntnisse um das Er-
krankungsbild aus der taglichen klinischen Praxis und die daraus gewonnene Motivation zur

zusatzlichen wissenschaftlichen Auseinandersetzung mit der Erkrankung. Zum anderen durch
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den erleichterten Zugang zu umfangreichen Routinedaten. Andererseits stellten Behandlungs-
setting und Datengrundlage auch eine Einschrankung dar, da sich in diesem kein randomisiert-
kontrolliertes Studiendesign realisieren lassen wirde und Datenqualitéat sowie Datenumfang
in der retrospektiven Auswertung auch begrenzt waren. Zusammengenommen handelte es
sich jedoch um ein hoch relevantes und praxisnahes Forschungsvorhaben, das in zwei For-

schungsarbeiten und den darauffolgenden Publikationen bearbeitet wurde.
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3. Zusammenfassung

Hintergrund: Beiden Publikationen gemeinsam ist die Auseinandersetzung mit den stationaren
Behandlungsergebnissen eines Spezialzentrums zur Behandlung der Anorexia nervosa. An-
hand von Routinedaten wurden Faktoren analysiert, welche die Behandlungsergebnisse be-
einflussen kdnnen. Bei Jugendlichen wurden eine multimodale, kognitiv-verhaltenstherapeu-
tisch orientierte stationare Behandlung in ihrer Wirksamkeit evaluiert und allgemeine Pra-
diktoren des Behandlungsverlaufs erfasst. Bei Erwachsenen wurde ausgewertet, ob eine
Psychopharmakotherapie in Form einer Antipsychotika Gabe einen zusétzlichen Nutzen in der

stationdren Behandlung der Anorexia nervosa erbringen kann.

Material und Methoden: In Publikation | wurden an einer Stichprobe von 962 jugendlichen Pa-
tientinnen und Patienten der Body-Mass-Index (BMI) (World Health Organization, 2000) sowie
das Eating Disorder Inventory-2 (EDI-2) als Messgrofl3e essstorungstypischer Symptomatik
(Garner, 1991; Paul & Thiel, 2004), das Brief Symptom Inventory (BSI) als MessgroR3e allge-
meiner psychischer Belastung (Derogatis & Melisaratos, 1983; Franke, 2000) und das Beck-
Depressions-Inventar (BDI-II) als MessgroRe depressiver Symptomatik (Beck et al., 1996) er-
fasst und von Aufnahme zu Entlassung ausgewertet. Zudem wurden Pradiktoren fir eine gute
Gewichtsentwicklung identifiziert. In Publikation Il wurden an einer Stichprobe von 775 erwach-
senen, ausschlief3lich weiblichen Patientinnen der BMI (World Health Organization, 2000) so-
wie die EDI-2 Subskalen fir Schlankheitsstreben und Kérperunzufriedenheit (Garner, 1991;
Paul & Thiel, 2004) erfasst und ebenfalls von Aufnahme zu Entlassung analysiert. Zudem wur-
den wochentliche Gewichtszunahmen sowie die Gewichtszunahme vor und nach dem Beginn

einer Antipsychotika Therapie verglichen.

Ergebnisse: Die Ergebnisse der Studie in Publikation | zeigten einen signifikanten BMI Anstieg
von 14,93 kg/m? bei Aufnahme auf 17,53 kg/m? bei Entlassung (p < 0,001). Ebenfalls nahmen
die essstdrungstypische Symptomatik, die allgemeine Psychopathologie und die depressive
Symptomatik signifikant ab (p < 0,001). Eine gute Gewichtsentwicklung wurde durch einen
héheren BMI bei Aufnahme, ein Alter von 15 Jahren oder mehr bei Beginn der Erkrankung
und hdhere Werte fir Somatisierung, Angst und Bulimie prognostiziert. Die Ergebnisse der
Studie in Publikation Il zeigten, dass fast 22 % der erwachsenen, stationar behandelten Ano-
rexie Patientinnen auch mit Antipsychotika in Form von Olanzapin oder Quetiapin behandelt
wurden, wobei dabei aber die Gewichtszunahme bei Patientinnen mit Antipsychotika Therapie
nicht signifikant héher war als bei Patientinnen ohne Antipsychotika Therapie. Dennoch wurde
nach Beginn der Behandlung mit einem Antipsychotikum im Verlauf der stationaren Behand-
lung eine etwas hohere Gewichtszunahme festgestellt (p = 0,011; p < 0,001). Ebenfalls keine

signifikanten Unterschiede ergaben sich bei den EDI-2 Subskalenwerten.
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Diskussion: In der Zusammenschau der beiden Studien zeigte sich eine hohe Wirksamkeit
eines multimodalen, spezialisierten stationaren Konzeptes zur Behandlung der Anorexia ner-
vosa sowie das niedrig dosierte Antipsychotika keinen zuséatzlichen Effekt auf die multimodale
stationdre Behandlung unter Routinebedingungen haben. Prognostisch giinstige Faktoren zu
kennen ist wiederrum fur den Behandlungsverlauf von hoher Relevanz. Zusammenfassend ist
somit festzustellen, dass die beiden Studien anhand grof3er Stichproben relevante Aspekte
aus der klinischen Praxis aufgreifen und zusammen betrachtet wichtige Hinweise fir die Be-

handlung von Patientinnen und Patienten mit Anorexia nervosa geben.
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4 Abstract

4. Abstract

Introduction: Both publications examined treatment results of inpatients with anorexia nervosa
and analyzed factors which can influence treatment outcomes. The study in publication | eval-
uated multimodal, cognitive-behavioral inpatient treatment of adolescents with anorexia ner-
vosa. The study in publication Il examined the impact of antipsychotics on weight gain and
eating disorder-related psychopathology in adult inpatients with anorexia nervosa.

Material and Methods: In the study of publication | routine data of 962 adolescent female and
male inpatients were analyzed regarding change of Body Mass Index (BMI) (World Health
Organization, 2000), Eating Disorder Inventory (EDI-2) (Garner, 1991; Paul & Thiel, 2004),
Brief Symptom Inventory (BSI) (Derogatis & Melisaratos, 1983; Franke, 2000) and Beck De-
pression Inventory (BDI-1l) (Beck et al., 1996) from admission to discharge. Furthermore, pre-
dictors of good body weight outcome were identified. In the study of publication Il routine data
of 775 adult female inpatients were analyzed regarding change of BMI (World Health Organi-
zation, 2000) as well as change of EDI-2 subscale scores drive for thinness and body dissat-
isfaction (Garner, 1991; Paul & Thiel, 2004) from admission to discharge. In addition, BMI
trajectories and weight gain before versus after antipsychotic onset were compared.

Results: Study results of publication | showed a significant increase in BMI from 14.93 kg/m?
at admission to 17.53 kg/m? at discharge (p < 0.001) as well as all scores of EDI-2, BSI and
BDI-Il decreased significantly (p < 0.001). A good body weight outcome was predicted by
higher BMI at admission, age at onset at 15 years or higher, and higher somatization, anxiety
and bulimia scores. Study results of publication Il reveal that almost 22 % of adult inpatients
with anorexia nervosa were treated with olanzapine or quetiapine with overall no higher in-
crease in weight or better improvement in core psychological symptoms than psychopharma-
cologically untreated inpatients. Nevertheless, a slightly higher weight gain was seen after the

onset of antipsychotics during the course of inpatient treatment (p = 0.011; p < 0.001).

Discussion: Altogether, the two studies revealed a high effectiveness of a multimodal, special-
ized inpatient treatment approach of anorexia nervosa, as well as the finding that low-dose
antipsychotics had no additional effect in routine inpatient treatment of anorexia nervosa. On
the other hand, knowing prognostically favorable factors is highly relevant for the course of
treatment. In conclusion, it can be stated that the two studies, based on large sample sizes,
address relevant aspects from clinical practice and, when considered together, provide im-

portant insights for the treatment of patients with anorexia nervosa.
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5 Abkirzungsverzeichnis

5. Abkurzungsverzeichnis

BDI-II Beck-Depressions-Inventar / Beck Depression Inventory
BMI Body-Mass-Index / Body Mass Index
BSI Brief Symptom Inventory

CBT-E Enhanced Cognitive Behaviour Therapy

DSM-5 Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
EDI-2 Eating Disorder Inventory

FPT Focal Psychodynamic Therapy

ICD-10 International Statistical Classification of Diseases and Related Health Problems,

10" Revision

ICD-11 International Statistical Classification of Diseases and Related Health Problems,

11" Revision

MANTRA Maudsley Model of Anorexia Nervosa Treatment

SSCM Specialist Supportive Clinical Management
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Abstract: Anorexia nervosa is an illness affecting primarily adolescent girls and young women.
Clinical guidelines recommend early intervention, with inpatient treatment for more severe cases.
We present an evaluation of a multi-modal cognitive-behavioral inpatient treatment (CBT-E) in-
volving carers in specialized units for adolescents. Routine data of 962 adolescent inpatients
(26 boys) (mean age 15.48 [1.26]; range 12-17 years) were analyzed. Predictors of good body weight
outcome (achieving a discharge BMI of at least 18.5 kg/ m?) were identified by logistic regression
analysis. Mean inpatient treatment lasted 96.69 (45.96) days. The BMI increased significantly from
14.93 (1.38) kg/m2 at admission to 17.53 (1.58) kg/m2 at discharge (z = 26.41; p < 0.001; d = 1.708).
Drive for thinness decreased from 29.08 (9.87) to 22.63 (9.77; z = 18.41; p < 0.001; d = 0.787). All other
subscores of the Eating Disorder Inventory also decreased significantly, with small to medium effect
sizes. General psychopathology also showed significant decreases. The Beck Depression Inventory-II
score decreased from 26.06 (11.74) to 16.35 (12.51; z = 18.41; p < 0.001; d = 0.883). A good body weight
outcome was predicted by a higher BMI at admission (OR = 1.828), age at onset at 15 years or higher
(OR =1.722), and higher Somatization (OR = 1.436), Anxiety (OR = 1.320), and Bulimia (OR = 1.029)
scores. CBT-E involving carers is an efficient intervention for adolescents with anorexia nervosa.

Keywords: adolescents; anorexia nervosa; eating disorder; treatment; CBT-E; outcome

1. Introduction

Anorexia nervosa (AN) is a life-threatening eating disorder (ED). The main clinical
symptom is a self-induced loss of body weight resulting in a low body mass index (BMI) of
less than 18.5 kg/m? associated with an intense fear of gaining weight and a preoccupation
with body weight and shape. This condition not only negatively affects health-related
quality of life [1], but also affects later young adulthood [2], causing concerns in near
relatives and family members [3]. Diagnostic manuals describe two basic types of AN.
Patients with a restrictive type of AN try to achieve low weight exclusively through
restrictive eating, fasting, or an increase in expenditure of energy (burning of calories)
by excessive exercise and movement. Patients with a binge-eating/purging type of AN
have eating binges and experience a loss of control overeating, even when consuming only
small amounts of food. This type of AN also includes purging behaviors like self-induced
vomiting or the use of laxatives, diuretics, and other substances to prevent weight gain or
to achieve weight loss [4].

The most frequent onset of AN is in childhood and adolescence [5]. This is a period
involving a high risk for developing an ED. Physical changes during puberty have effects
on self-esteem and body dissatisfaction, and they are a potential cause for developing AN.
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However, other significant psychosocial and biological changes occur in the same time
period, and the role of pubertal changes is not clear [6].

To avoid a poor course and chronification of AN, current clinical guidelines recom-
mend early intervention [7]. Treatment options include outpatient, inpatient, or day-clinic
treatment, as well as—more recently—home treatment [8]. The choice of the treatment
setting is usually determined by symptom severity, comorbidity, and the national health
system and its associated costs. All treatment options have to address the restoration of
normal weight, medical problems, the psychological symptoms of AN (fear of gaining
weight, fixation on body weight and shape, and food), as well as comorbid psychiatric and
personality disorders [9]. Inpatient treatment for adolescents with AN is recommended for
health conditions including very low body weight, low energy intake by solid and fluid
food, severe comorbidity and medical conditions, and severe psychosocial impairment [7].

A number of previous studies supported the effectiveness of inpatient treatment for
AN in adolescents. However, sample size was usually low, varying between 11 and 74
participants [10-18]. More recently, two studies reported larger sample sizes of 126 [19]
and 289 [20] adolescents with AN. An additional study included 218 adolescents with
AN in a mixed adolescent and adult sample, but it did not report results for adolescents
separately [21]. The results of these studies will be described in more detail in the discussion
of the present study.

Treatment outcome in a sample of 238 female adolescent inpatients of the Schoen
Clinic Roseneck with AN was reported by Schlegl et al. [22]. This study found a significant
increase in body weight and improvement of ED-specific and non-ED specific psychopathol-
ogy during treatment. Multivariate linear regression analysis identified longer inpatient
treatment, lower age, and no previous inpatient treatment as correlates or predictors of and
increase in BMI. The present study reports the treatment outcome in adolescent inpatients
with AN with the aim to expand the sample of Schlegl et al. [22] to a very large number
of adolescent inpatients, with a sample size larger than the combined sample size from
other inpatient studies, in order to provide reliable data on the effectiveness of cognitive—
behavioral inpatient psychotherapy (CBT-E). A second aim was to identify predictors of
good body weight outcome, applying a BMI threshold indicative of weight recovery to the
normal range.

2. Materials and Methods
2.1. Participants

Between August 2013 and December 2020, 1123 adolescents aged between 12 and
17 years were admitted to treatment for AN at the Schoen Clinic Roseneck in Prien, Germany.
For 161 patients, the BMI at discharge could not be extracted from the database. Thus,
962 adolescents (26 boys [2.7%]; age 15.48 [1.26]) provided information on body weight
at admission and discharge and were included in this study. ICD-10 diagnoses included
F50.00 (restrictive AN; N = 864, 89.8%), F50.01 (AN binge-eating /purging type; N = 52,
5.4%), and F50.1 (atypical AN; N = 46, 4.8%). The number of patients was 66 in age group
12/13 years, 393 in age group 14/15 years, and 503 in age group 16/17 years at the time of
treatment. Mean inpatient treatment for the included patients lasted 96.69 (45.96) days.

2.2. Treatment

Patients were treated in specialized ED units for adolescents by a multidisciplinary
team of psychologists, physicians, co-therapists, and professionals from other disciplines
(e.g., nutritionists). All treatment was voluntary in open units. Patients in need of compul-
sory treatment were not admitted to the clinic. Psychotherapy included a manualized ED
coping training consisting of multimodal disorder-specific and age-adapted CBT-E with
individual and group sessions. The nine group therapy sessions included behavior and
functional analysis, ED-symptom-maintaining cognitions, dealing with emotions and needs,
relapse prevention, acceptance of one’s body, and psychoeducation. All ED behaviors were
considered in therapy, including binge-eating and purging behaviors. The frequency of
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therapy sessions was one to three times a week for group sessions (90 min), and individual
therapy (50 min) once or twice a week. In addition, treatment included social skills training,
art therapy, therapeutically supervised cooking training, and gradually expanded elements
of sports and movement therapy depending on the physical condition and weight gain
of the patients. At the beginning of therapy, three therapeutically supervised meals per
day were obligatory, and patients with AN were required to gain 500-1000 g per week
following the recommendations of the German S3-guidelines [7]. Patients were weighed
twice a week on average by the clinical staff and weight gain was visualized on charts. If
patients did not gain weight, food intake requirements were increased, and food intake
was monitored during mealtimes. In case of problems with excessive exercise, the activity
levels were gradually reduced. In rare, extreme cases, high caloric fluids and nasal tube
feeding were administered. Patients were discharged from inpatient treatment after having
improved in body weight, medical factors, and comorbid conditions. Discharge could also
be initiated by the patient, often against the advice of the therapists. Discharges by the
clinic for disciplinary breaches were also possible. Another reason for discharge could be
that the patient’s health insurance would no longer cover the costs of inpatient treatment.

Parents or other carers were involved through telephone consultations and at least
three family therapy sessions [23]. They also provided information on the development of
actual ED symptoms and other behaviors of the patient, which was included in the clinical
documentation and used in the psychotherapy of the patient.

2.3. Assessment Instruments

As part of the routine intake procedure, patients answered a questionnaire package,
which included the following assessments.

(1) The Eating Disorder Inventory-2 (EDI-2) [24,25] assessed ED symptoms and psycho-
logical features in 11 subscales with higher scores indicating more symptom severity
(Cronbach’s « at admission in our sample indicated in parentheses): Drive for Thin-
ness («x = 0.92), Bulimia (« = 0.87), Body Dissatisfaction («x = 0.87), Ineffectiveness
(x = 0.89), Perfectionism (x = 0.77), Interpersonal Distrust (x = 0.81), Interoceptive
Awareness (« = 0.86), Maturity Fears (« = 0.76), Asceticism (« = 0.79), Impulse Regu-
lation (ox = 0.81), and Social Insecurity (o« = 0.79).

(2) The Brief Symptom Inventory (BSI) [26,27] assessed general psychopathology in nine
subscales: Somatization (« = 0.82), Obsessive-Compulsive Symptoms (« = 0.81), Inter-
personal Sensitivity (« = 0.81), Depression (« = 0.86), Anxiety (x = 0.79), Anger-Hostility
(o = 0.69), Phobic Anxiety (o« = 0.76), Paranoid Ideation (« = 0.72), and Psychoticism
(x = 0.75), with higher values indicating more psychopathology.

(3) The Beck Depression Inventory-II (BDI-II) [28] provides a single sum score of Depres-
sion (& = 0.92) with higher scores indicating more depression.

(4) Information on sociodemographic characteristics, pretreatment, height, weight, and
psychiatric comorbidity were taken from the hospital documentation.

2.4. Statistical Analyses

Means and standard deviations at admission and discharge, or frequencies, are re-
ported. In testing for statistically significant differences, non-parametric Wilcoxon and
Mann-Whitney U-tests for repeated measures and comparison of independent groups
(respectively) with a critical p-value of p < 0.05 were applied. All analyses included both
boys and girls. Effect sizes are reported as Cohen’s d with small effects indicated by
d = 0.2-0.5, medium effects by d = 0.5-0.8, and large effects by d > 0.8 [29]. For comparing
the change of the BMI over treatment between different age groups, repeated measures
analysis of variance on the ranks with post-hoc pairwise comparison was used. Partial
eta-square (n?) of 0.01, 0.06, and 0.14 indicate small, medium, and large effect sizes in
this analysis, respectively [29]. Not all patients filled out the questionnaires at discharge,
reducing the number of cases for comparison of admission and discharge values. The exact
number of cases included is reported for each analysis.
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Reaching a BMI of at least 18.5 kg/m? at discharge defined a good body weight
outcome. Predictors of a good body weight outcome were identified by logistic regression
analysis (0 = poor, 1 = good body weight outcome) using stepwise forward selection.
Potential predictors were available from the routine assessment at admission and included
age, sex, age at onset, pretreatment, BMI, the subscales of the EDI-2, BDI-II score, the
subscales of the BSI, and the presence of psychiatric comorbidity (yes/no).

3. Results

The 161 patients, mentioned above as not included in the study did not differ from the
962 participants in age (15.42 [1.26] versus 15.48 [1.26] years, z = 0.575, p = 0.565, d = 0.051)
and BMI (15.08 [1.44] kg/m? versus 14.93 [1.38] kg/m?, z = 1.230, p = 0.219, d = 0.105) at
admission, but had a shorter duration of treatment (75.02 [49.83] versus 96.69 [45.96] days,
z =4.883, p <0.001, d = 0.466).

3.1. Eating Disorder Symptom Outcome

The BMI increased significantly from 14.93 (1.38) kg/m? to 17.53 (1.58) kg/m? over
treatment (z = 26.409, p < 0.001) with a high effect size (d = 1.708). Average weight gain
per week was 570 (682) g. The increase in BMI was similar in age groups 12-13 years,
14-15 years, and 16-17 years. The two older groups showed a nearly identical course,
differing significantly from the youngest age group (p < 0.05). The interaction of time and
age group, however, was not statistically significant (Figure 1).

18 ~

2
BMI kg/m
175 | M =17.61 (1.49)
, M=17.55(1.63)
171 14—15 years (N = 393) M = 16.92 (1.55)
16.5
503)
16 4
155 1 M=14.99 (1.36) 12-13 years (N = 66)
Flage) = 10.715; p<0.001; n =0.011
15 A
M = 14.96 (1.39) F(time) = 778.782; p < 0.001; r]2 =0.289
. 2
14.5 M = 14.41 (1.34) F(age x time) =0.372; p = 0.689; n =0.000
* =p<0.05
14 . )

Admission Discharge time points

Figure 1. Increase in body mass index during inpatient treatment in three age groups of adolescents
with anorexia nervosa.

Table 1 gives an overview of the EDI-2 subscale scores at admission and discharge.
All scores decreased significantly (p < 0.001) over treatment with small to medium effect
sizes. For the most important ED-specific subscales, this is also illustrated in Figure 2.
Drive for Thinness showed a steeper decrease in symptom severity than Bulimia and
Body Dissatisfaction.

3.2. General Psychopathology Outcome

Table 2 lists the scores of the BSI and BDI-1I at admission and discharge. All scores
decreased significantly (p < 0.001) over treatment, with the BSI scores showing small to
medium effect sizes. A high effect size (d = 0.883) was observed for the BDI-II score.
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Table 1. Change of body mass index and Eating Disorder Inventory-2 scores over treatment in

adolescents with anorexia nervosa.

Admission Discharge Statistics
Mean (SD) Mean (SD) z-Value p-Value d

Body Mass Index kg/m? N = 962 14.93 (1.38) 17.53 (1.58) 26.409 <0.001 1.708
Drive for Thinness 29.08 (9.87) 22.63(9.77) 18.406 <0.001 0.787

N = 807

Bulimia
N = 806 12.36 (6.82) 9.44 (3.94) 14.430 <0.001 0.519
Body Dissatisfaction N = 794 38.67 (9.98) 35.59 (11.12) 8.816 <0.001 0.342
I“effl\i“;g;‘ess 35.33 (10.46) 31.48 (10.88) 11.522 <0.001 0.446
Perfectionism 20.24 (6.27) 19.35 (6.12) 5.465 <0.001 0.191

N =803
Interpersonal Distrust N = 802 22.71 (6.44) 21.76 (6.58) 5.125 <0.001 0.176
Interoceptive Awareness N = 800 33.74 (10.00) 28.80 (10.33) 14.110 <0.001 0.560
Maturity Fears 28.71 (7.16) 26.44 (7.34) 10.718 <0.001 0.406

N =784
Asceticism 24.38 (7.63) 21.14 (7.56) 12.982 <0.001 0.523

N =775

Impulse Regulation

N 26.44 (8.22) 24.16 (8.33) 9.735 <0.001 0.348
Social Insecurity 27.63 (6.89) 25.61 (7.39) 9.758 <0.001 0.351

N =803

un

Score

1 M=38.67(9.98)

| M =29.08(9.87)

Body Dissatisfaction

Drive for Thinness

Bulimia

M =35.59 (11.12)

M=22.63(9.77)

M = 12.36(6.82) -—\\\
1 M = 9.44 (3.94)

Admission Discharge time points

Figure 2. Change of ED-specific subscale scores of the Eating Disorder Inventory-2 from admission
to discharge in adolescent inpatients with anorexia nervosa. All changes from admission to discharge
were significant (p < 0.05).
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Table 2. Change of Brief Symptom Inventory and Beck Depression Inventory-II (BDI-II) scores over
treatment in adolescents with anorexia nervosa.

Admission Discharge Statistics
Mean (SD) Mean (SD) z-Value p-Value d
Somatization 0.99 (0.80) 0.56 (0.58) 16.002 <0.001 0.599
N =828
Obsess“’e‘colilnf"élzsé"e Symptoms 1.36 (0.91) 0.92 (0.79) 14.080 <0.001 0.533
Interpersonal Sensitivity 1.59 (1.05) 1.26 (1.00) 9.439 <0.001 0.353
N =827
Depression 1.50 (1.00) 1.04 (0.95) 13.472 <0.001 0.501
N =828
Anxiety
N oo 1.09 (0.81) 0.82 (0.72) 10.623 <0.001 0.369
Anger-Hostility 0.98 (0.71) 0.62 (0.63) 13.845 <0.001 0.509
N =828
Phobic Anxiety 0.62 (0.74) 0.44 (0.69) 7.861 <0.001 0.250
N =827
Paranoid Ideation 0.97 (0.78) 0.84 (0.78) 5.100 <0.001 0.167
N =828
Psychoticism
1.24 (0.90) 0.85 (0.85) 12.504 <0.001 0.465
N =828
B?\II'I:I gggre 26.06 (11.74) 16.35 (12.51) 18.209 <0.001 0.883

3.3. Comparison of Eating Disorder and General Psychopathology in Patients with Good and Poor
Body Weight Outcomes

Patients with good body weight outcomes were not necessarily free from other symp-
toms of mental disorder. Table 3 lists the BMI and the EDI-2 scores separately for patients
with good and poor body weight outcomes. With the exception of Interpersonal Distrust
and Maturity Fears (p > 0.05), patients with good body weight outcomes reported more
severe ED symptoms (EDI-2) at the beginning of treatment than patients with poor body
weight outcomes (p < 0.05). At the end of treatment, patients in both outcome groups had
converged to more similar and lower EDI-2 scores. Drive for Thinness, Body Dissatisfaction,
Interoceptive Awareness, and Impulse Regulation still differed at the end of treatment
between outcome groups, with more symptom severity in the good body weight outcome
group. All effect sizes were small.

Table 4 compares the BSI and the BDI-II scores of patients with good and poor body
weight outcomes. Essentially, the pattern described for EDI-2 scores was repeated for the
BSI and BDI-II. Scores in the good body weight outcome group at the beginning of the
treatment showed more severity in patients with good body weight outcomes compared
to patients with poor body weight outcomes. Most of the severity scores still differed
between outcome groups at the end of treatment, with higher scores in the good body
weight outcome group. Again, all effect sizes were small.

3.4. Predictors of Good Body Weight Outcome

Results of the final logistic regression model are presented in Table 5. A higher BMI,
later age at onset (15 years or higher), and higher BSI Somatization, BSI Anxiety, and EDI-2
Bulimia scores at admission to inpatient treatment increased the probability of reaching a
BMI of at least 18.5 kg/m? at discharge from inpatient treatment. A total of 263 patients
(27.3%) reached this good body weight outcome.
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Table 3. Body mass index and Eating Disorder Inventory-2 scores in patients with poor and good body weight outcomes.

Admission Discharge
Poor Outcome Good Outcome Man;:/\;\{‘}l\;tney Poor Outcome Good Outcome Mal;r:]\:{ll:;tney
Mean (SD) Mean (SD) d Mean (SD) Mean (SD) d
Body Mass Index kg/m? 14.66 15.65 plfg%)gl 16.89 19.25 p2<309331
N = 699/263/699/263 (1.32) (1.26) d=0756 (1.30) 0.72) d=2018
Drive for Thinness 28.36 31.80 ) L 22.13 23.60 p 200
N = 650/239/626/246 (10.08) (9.03) d = 0350 9.92) (©.66) d=0.149
Bulimia 1171 14.41 » i‘glgm 9.20 9.88 p i‘gggsg
N = 649/240/625/246 (6.29) (7.96) d=0397 (.76) 412) d=0177
Body Dissatisfaction 38.12 41.04 . 3'30501 35.27 85.70 P 2'36(?44
N = 644/239/616/246 (10.10) (9.62) B 0293 (10.96) (11.98) d=0038
Ineffectiveness 34.77 38.08 p i.%)z(?ol 31.09 32.28 p i'z(l)51246
N = 624/233/606/242 (10.49) (10.18) d=0318 (10.69) (11.01) d=0.110
Perfectionism 20.16 21.19 ) e 19.10 19.92 ) e
N = 651/239/623/245 (6.34) (5.98) d=0164 (6.19) 599 d=0.134
Interpersonal Distrust 22.65 23.57 p i‘(9)20155 21.66 22.07 p 2'304779
N = 647/240/623/246 (6.55) (6.29) A 0141 (6.57) (6.65) d =0.062
Interoceptive Awareness 33.03 37.09 p i%7(§301 28.25 30.37 p 537(?03
N = 650/236/622/246 (10.33) (8.98) d = 0406 (10.43) (10.18) d=0205
Maturity Fears 28.45 29.37 . i'gg(;gg 26.40 26.87 p ! ?)4;97
N = 637/237/619/245 (7.29) (6.70) Ay (7.35) (7.08) d = 0.064
Asceticism 24.06 26.19 » %30201 20.90 21.68 P ! (6)21205
N = 629/241/611/240 (7.85) (7.36) de 0276 (7.56) (7.39) d =0.104
Impulse Regulation 25.87 28.75 ) ol 23.60 2540 . 266
N = 650/242/622/245 (8.08) (820) d= 0355 ®8.16) 8.71) d=0208
Social Insecurity 27.45 28.83 p 2'340211 2543 26.24 p i%)62207
N = 646/242/620/245 (7.09) (6.49) 40199 (7.33) (7.49) d=0.111
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Table 4. Brief Symptom Inventory and Beck Depression-Inventory-II (BDI-II) scores in patients with poor and good body weight outcomes.

Admission Discharge
Poor Outcome Good Outcome Manzl:;\{‘}:;tney Poor Outcome Good Outcome Mal::]\;\{ll:;tney
Mean (SD) Mean (SD) d Mean (SD) Mean (SD) d

Somatization 0.92 1.20 p 1'83501 0.54 0.65 p 3%7020 4
N = 662/246/632/241 0.77) (0.84) N o3 (0.59) (0.61) o 0188

Obsessive-Compulsive 4.634 2.133

1.29 1.60 0.90 1.02

Symptoms p <0.001 p=0.033
N = 662/246/632/241 (089) 092) d=0347 079 (083) d=0.158
Interpersonal Sensitivity N = 1.55 1.87 p i%o(;lOl 1.23 1.39 p 2%10727
662/246/631/241 (1.06) (1.02) d=0312 (0.99) (1.03) d=0.164
Depression 1.46 1.78 p i.:(;)o(?Ol 1.01 1.18 p 3'370618
N = 662/246/632/241 (1.00) (0.99) de 0301 (0.93) (0.99) H 0181
Anxiety 104 131 p 000 0.80 0.89 , s
N = 662/246/632/241 (0.77) (0.89) d 0336 (0.74) 0.71) d=0.113
Anger-Hostility 0.92 118 ) e 0.61 0.69 ) i
N = 662/246/632/241 (0.67) (0.80) de 0367 (0.62) 0.71) d=0126
Phobic Anxiety 0.58 0.81 , i'?)zgm 0.42 0.56 p 3?)10405
N = 661/246/632/241 (0.73) (0.80) d=0302 (0.69) (0.74) d=0.197
Paranoid Ideation 095 1.09 ary 084 090 s Zons6
N = 662/246/632/241 (0.78) (0.79) d=0176 079 ©.77) d=0076
Psychoticism 1.22 142 . i?)?gm 0.84 0.91 p i'é.72839
N = 662/246/632/241 (0.93) (0.88) 4o 0901 (0.85) (0.86) A 0.082
BDI-II 2513 2958 p 000 1536 17.90 ) R
N = 606/226/560/223 (11.86) (11.09) Hoss (12.25) (13.15) 0203
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Table 5. Predictors of good body weight outcome in adolescents treated for anorexia nervosa.

° . R
No. Predictor Odds Ratio % /olgf;::]e nee St‘::?;?ics p
1 Higher body mass index 1.828 1.566-2.134 58.346 <0.001
2 Age at onset at 15 years or higher 1.722 1.167-2.540 7.512 0.006
3 Higher BSI Somatization score 1.436 1.092-1.887 6.724 0.010
4 Higher BSI Anxiety score 1.320 1.016-1.714 4.319 0.038
5 Higher EDI-2 Bulimia score 1.029 1.003-1.056 4.830 0.028

R? = 0.23, N = 686. Note: All predictors were assessed at admission to inpatient treatment (df = 1). EDI-2 = Eating
Disorder Inventory-2, BSI = Brief Symptom Inventory. Good body weight outcome was defined as the patient
achieving a BMI at discharge from inpatient treatment of 18.5 or higher. An odds ratio above 1 means an increase
in the probability of good body weight outcome.

4. Discussion

According to our knowledge, the present study includes, by far, the largest adolescent
sample with inpatient treatment for AN. It reports treatment outcome and adds substan-
tially to the evaluation of multimodal inpatient treatment, primarily based on CBT-E, in
adolescents with AN, which also involved carers. Highest effect sizes were found for
core ED symptoms with lower effect sizes for general psychopathology. ED symptoms
were reduced significantly during treatment, with high effect sizes for weight increase
and reduction in Drive for Thinness. Although improving during treatment, effect sizes
for personality traits Perfectionism and Interpersonal Distrust were low, highlighting im-
portant topics to be addressed in subsequent outpatient psychotherapy. However, our
questionnaires covered only the severity of these personality traits. We did not assess if
and to what extent our therapy improved the ability to cope with consequences of these
personality traits in everyday life outside the clinic. Sharing their life experience informally
with other patients may also have contributed to better coping. This informal sharing of life
experience between patients is a specific characteristic of inpatient treatment that merits
further investigation.

Depression, anxiety, and other psychopathology also decreased significantly during
treatment. Restoration to normal weight was predicted by a higher BMI at the beginning of
treatment, a later age at AN onset of at least 15 years, and higher Somatization, Anxiety,
and Bulimia scores at the beginning of treatment.

The duration of inpatient treatment in our adolescent sample was, on average,
96.69 days, or 13.81 weeks. Other German studies of adolescents with AN reported a
somewhat longer mean inpatient stay of 14.6 weeks in a randomized controlled trial [14]
and a longer median inpatient stay of 17 weeks in a multi-center adolescent AN registry
study [20]. A study from Italy reported a similar length of stay of 13 weeks, with an addi-
tional 7 weeks of day hospital treatment [11]. Another study from France reported a longer
inpatient treatment of 19 weeks [30], with a similar length of stay (20 weeks) reported
in a sample from Scotland [16]. In a sample treated in England, length of stay averaged
15 weeks [31]. Considerably shorter inpatient stays were reported for adolescents with
AN in Spain (30 days) [10], the United States of America, and Canada (11 to 50 days [32];
11 days [33]; 26 days in a mixed adolescent/adult sample [34]; 38 days [35]). Similarly,
median lengths of stay of 17 days for the year 2019 and 12 days for the year 2020 were
reported by an Australian study [36]. Summarizing, the duration of inpatient treatment of
our study was comparable to other European studies with the exception of Spain. Much
shorter inpatient stays were reported for the North American continent and for Australia.
These differences are mainly attributable to differences in the national health care sys-
tems. Striegel-Moore et al. [34] argue that short inpatient treatments are not sufficient for
achieving weight restoration. This supports the usefulness of longer inpatient stays for the
treatment of AN. On the other hand, the mean BMI at discharge from inpatient treatment
in our study was about 17.50 kg/m?2. This means that a part of the patients remained below
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this often-used threshold of 17.50 kg/m? for the diagnosis of AN and did not achieve
weight restoration. However, the primary aim of inpatient treatment of AN is to give an
impetus for improvement to very severe AN cases, and not weight restoration. Having
improved in body weight and other medical factors, the indication for inpatient treatment
is no longer present, and the patient has to be returned or newly referred to outpatient
treatment. As a rule, health insurances will not bear the costs of inpatient treatment beyond
what is absolutely necessary. A more recent proposal is home treatment following inpatient
treatment. This recommendable treatment was shown to be suitable for maintaining or
achieving target weight [37].

Concerning body weight, several studies reported results similar to our study. In these
studies, the BMI at the beginning of inpatient treatment varied between 14.40 kg/m? and
15.50 kg/ m? [10,14,19,20] which is near the admission BMI in our study (14.93 kg/ m?2). In
some studies, the BMI increased significantly during inpatient treatment, from 15.5 kg/m?
to 18.4 kg/m? and 18.6 kg/m? [10,20], respectively, which is also similar to our findings,
although the level of the values is higher than in our sample. This may indicate a more
severe ED in our sample. In another study, an increase in BMI from 14.40 kg/m? to
17.01 kg/m? was reported [19]. These lower values may be attributable to the more severe
BMI inclusion threshold of 17.50 kg/m? in this study. This study also reported an effect
size of d = 2.01, higher than in our sample. Possibly, the lower BMI at the beginning of
treatment allowed a steeper trajectory of increase in body weight.

Mairhofer et al. [19] reported changes of EDI-2 subscales during inpatient treatment.
Although it is not stated explicitly in the publication, it seems that Mairhofer et al. applied
a recoding procedure to the answer codes as proposed in the original publication of the
Eating Disorder Inventory. This modification reduces the original 1-6 answer format to a
0-3 format, explaining the lower scores. Our study followed the instructions of the EDI-2
manual, building the scores from the format 1-6 without recoding [25]. Consequently, we
will confine the comparison with our results to statistical significance and effect sizes. Both
the present study and the study of Mairhofer et al. [19] reported significant improvement
(p < 0.05) for EDI-2 subscales Drive for Thinness, Bulimia, Interpersonal Distrust, Intero-
ceptive Awareness, Maturity Fears, Asceticism, Impulse Regulation and Social Insecurity.
Improvement of EDI-2 subscales Body Dissatisfaction, Ineffectiveness, and Perfectionism
was significant in the present study but not in the study of Mairhofer et al. [19]. Both studies
point in the same direction and support the efficacy of multi-modal inpatient treatment for
improving cognitive symptoms of AN in adolescents. The discrepancy regarding statistical
significance may well reflect the increased statistical power of our larger sample of 962 vs.
126 inpatients in the sample of Mairhofer et al.

Efficacy of the inpatient CBT-E in our sample was also confirmed by the results
of general psychopathology scores. The significant improvement for all assessments is
supported by the findings of Dalle Grave et al. [11], which reported a significant decrease
in the BSI-general symptomatic or severity index. This study also supports our finding of
the efficacy and acceptance of inpatient CBT-E in adolescents treated for AN.

Dalle Grave et al. [11] also provided follow-up data for their sample of 26 inpatients
after CBT-E treatment. In this study, weight gain and reduction in severity of ED and
general psychopathology was maintained for over 12 months after treatment. Similarly, a
12-month follow-up in a small subgroup of our present sample showed a further increase
in body weight and maintenance of the improved ED severity and depression one year
after inpatient treatment [38]. Both our study and the study of Dalle Grave et al. [11] allow
for the conclusion that CBT-E is a suitable inpatient treatment of adolescent AN, improving
body weight, negative thoughts, body image, and other important areas. An additional
study reported a BMI above 17.5 kg/m? in 80.4% of adolescents 7.5 years after inpatient
treatment but a low quality of mental health [39].

Concerning the predictors of good body weight outcome, we did not confirm the
findings of Schlegl et al. [22], although both studies shared part of the sample. One possible
reason is the different approach to the outcome criterion (continuous variable of BMI change
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versus a dichotomous BMI threshold). The earlier study considered any BMI change, while
the present study defined a good body weight outcome threshold. Another possible reason
is that Schlegl et al. [22] included the length of inpatient treatment in the predictive model.
In a strict sense, this is not a predictor, as it is not precedent to treatment outcome. Including
this variable limits the comparability of the results. In the present study, a higher BMI at
the beginning of treatment increased the probability of good body weight outcome. This
is in agreement with other studies, which reported a higher BMI at admission predicting
good post-treatment weight maintenance [10], and a lower BMI predicting drop-out from
inpatient treatment in a mixed sample of adolescent and adult patients [21].

Age at onset of AN at 15 years or higher also increased the probability of a good body
weight outcome. This is still an early age at onset and, considering the age limit of our study
of less than 18 years, this finding may reflect a shorter duration of AN, and thus a timelier
intervention. Regrettably, in the hospital documentation, age at onset was only stored in
categories, preventing the computation of the duration of AN in this sample. Another pos-
sibility is that these slightly older patients were more mature in their cognitive and mental
development, and, thus, were able to gain more benefit from the therapy. The finding of
lower age as a predictor of increase in BMI over treatment by Schlegl et al. [22] is contrary
to our result. However, the approach to the prediction of outcome was different in these
studies. Schlegl et al.’s outcome criterion was the change of BMI values in a multivariate
linear regression analysis. This approach included negative and positive as well as small
and large changes of BMI in a continuous outcome variable. The present study used a fixed
BMI threshold as the outcome criterion and summarized negative and positive increases
in BMI in the same category of poor outcome, as long as the BMI threshold of 18.5 kg/m?
was not reached, ignoring the absolute value and sign of BMI change. Considering the
known influence of sample and predictor selection on the results of regression analyses,
the inclusion of the length of inpatient stay by Schlegl et al. may have also impacted the
correlation between predictors. In the study of Herpertz-Dahlmann et al. [39], patients
below age 12 did not have a worse outcome than older adolescent patients. This also
contradicts the findings of Schlegl et al. [22] that lower age is correlated to increase in
body weight.

Higher Anxiety and Somatization scores at admission also increased the probability of
very good body weight outcome. In addition to these significant predictors, all EDI-2 and
BSI scores were higher in patients with good body weight outcomes compared to patients
with poor body weight outcomes in our adolescent sample, but the effect sizes were small.
Fichter et al. [40] compared EDI-2 and BSI scores between the good and poor outcome
groups in a predominantly adult sample and found only EDI-2 Perfectionism and EDI-2
Maturity Fears scores to differ between groups. Some scores at the beginning of treatment
were also higher in the long-term good outcome group [40]. A possible explanation
of these findings is an enhanced motivation to change and increased responsiveness to
interventional measures in more anxious adolescents. This points to the usefulness of early
intervention before a learning process of successful maintenance of negative cognitions
about one’s body sets in, which could lead to chronification and an enduring course of AN.

The final predictor of good body weight outcome was a higher Bulimia score. As one of
the more tangible behavioral symptoms of AN, this symptom may well offer a good starting
point for intervention suitable for establishing at least a preliminary working alliance of
patient and therapist. Results from a study on predominantly adult female inpatients with
AN, however, show contrary results. In a 2-year follow-up, neither binging nor purging
behaviors were predictors of outcome, and, in a 6-year follow-up, binging behavior was a
predictor of poor outcome, but purging behavior was no predictor [41]. In a similar study,
the EDI-2 Bulimia score was no predictor of outcome in a 10-year follow-up [40].

Several limitations have to be considered in interpreting the results: (1) As in most
studies on AN, nearly all patients included in the present study were females, and our
results may not apply to male adolescent inpatients. However, our intention was to present
a “natural” sample as it occurs in the practice of a specialized clinic. The percentage of boys
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in our sample (2.7%) was very similar to the percentage of adolescent boys in the sample
collected in a patient registry by Jaite et al. (2.3%) [20]; (2) Patients were from one clinic
only and it is not known if the results apply to patients in other clinics; (3) Excluding the
BMI, assessments were made by self-report questionnaires. However, as the focus of our
research was on change of symptoms, the same assessments were used at the beginning
and at the end of treatment; (4) Very little is known on predictors of outcome in adolescents
with AN. Consequently, our interpretation of predictors is partially speculative and needs
further support from other studies; (5) Our outcome definition focused on body weight
restoration. While this is a central symptom with possible severe impact on the physical
condition of the patient, this definition ignores other important symptoms of AN like the
cognitive focus on body weight and shape, slimness ideal, and fear of gaining weight, as
well as emotional conditions like depressive symptoms. Additional areas not covered by
our outcome definition are the social and occupational functioning of the patients. From
the data in the hospital documentation, we could not derive measures like, for example,
the Morgan Russell Outcome Assessment Schedule [42], which is suitable for describing
outcome in much more detail; (6) Patients improved while being in the clinic, but we
have no data on how persistently this improvement could be maintained after returning
to everyday life. However, results from a follow-up in a small subgroup of our sample
showed a longer-lasting effect of CBT-E after the end of treatment [38]; (7) We could not
extract detailed data on comorbidity, excessive exercise, and medication, limiting our set of
potential predictors of outcome. This is an important future research question.

These limitations are offset by a number of strengths of our study: (1) The sample
size is extraordinarily large, resulting in reliable estimates of symptom change; (2) Only
variables assessed before the outcome were included in the search for real predictors of
outcome; (3) Good body weight outcome was defined to reflect a normal body weight at
the end of treatment.

5. Conclusions

Concluding, inpatient multi-modal CBT-E is effective in the treatment of severe AN.
While weight restoration is important in AN, focusing on ED symptoms is not sufficient,
and still more specific psychotherapy for personality traits like Perfectionism and Inter-
personal Distrust, as well as comorbid symptoms of depression, anxiety, etc., is needed.
Further research should address which elements of multi-modal CBT-E are the most impor-
tant contributors to treatment success. The contributions of the family and carers to the
improvement of AN also needs additional research.
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ABSTRACT

Introduction The impact of antipsychotic use on weight gain
and eating disorder-related psychopathology in adult inpa-
tients with anorexia nervosa (AN) is unclear.

Methods Consecutively hospitalized adults with AN were ret-
rospectively analyzed. Co-primary outcomes were body mass
index (BMI) and weekly weight change. Secondary outcomes
were Eating Disorder Inventory-2 (EDI-2) subscale scores ‘drive
forthinness’ and ‘body dissatisfaction’. Admission-to-discharge
changes were compared in patients continuing pre-admission
antipsychotics (APcont), starting antipsychotics (APnew) and
patients without psychopharmacotherapy (noMed) using linear
mixed models. Sensitivity analyses were conducted in subgroups
matched for age, length of stay, baseline BMI and baseline EDI-2
scores. Subgroups were also compared regarding BMI trajecto-
ries, using non-linear growth curve models. Within-group ana-
lyses compared weight gain before vs. after the median antip-
sychotic onset week.

Results Of 775 adult inpatients (mean length of stay =
103.5+48.0 days), 21.7 % received antipsychotics (APcont =
7.7 %; APnew =13.9%), i.e., olanzapine (n=127, dose =
5.5+3.1mg/day) or quetiapine (n=41, dose=100.0+97.7 mg/
day), while 78.3 % did not receive any medication. Comparing
all three groups, a significant time x group interaction was
found for noMed and APnew vs. APcont (p=0.011), but this
effect disappeared when comparing matched subgroups. How-
ever, in matched subgroups (n =54 each) APnew showed
steeper weight gain vs. APcont both overall (p=0.011) and
after median antipsychotic initiation (5.8 £5.0 weeks)
(p=<0.001). No significant group differences emerged in EDI-2
subscale scores.

Discussion In this naturalistic study, 22 % of adult inpatients
received antipsychotics. However, neither weight gain nor AN-
related psychopathology changed differently in patients treat-
ed with vs. without antipsychotics. Newly initiated antipsy-
chotic treatment vs. continuation from pre-admission had
better weight gain outcomes.
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Introduction

Anorexia nervosa (AN) is a severe eating disorder with a median
onset of illness of 15.5 years [1]. It is characterized by pathological
underweight that is associated with an intense fear of gaining
weight [2]. AN is also not infrequently associated with an urge for
physical activity and physical hyperactivity [3, 4]. According to a
recent meta-analysis [5], less than half the number of affected in-
dividuals (45 %) recover from AN, and 23 % have a chronic course.
With 5.8/1000 patient-years, the associated mortality is very high
[5], leading to> 16 years of potential life lost, second only to sub-
stance use disorders [6]. Due to these frequent problematic out-
comes, optimization of treatment options for individuals with AN
is highly desired.

The treatment of patients with AN includes realimentation to a
healthy body weight through two aspects, including high-caloric
realimentation [7, 8] and engaging in eating disorder-specific psy-
chotherapy, which also further addresses disease-maintaining psy-
chological aspects of the disorder [9]. To date no psychopharmaco-
logical treatment for AN has been recommended by national and
international guidelines [10-13]. In clinical practice, it is not uncom-
mon for second-generation antipsychotics, especially olanzapine
and quetiapine, to be used off-label to benefit from their appetite/
weight-increasing as well as sedative effects in case of extreme ob-
sessive thoughts or physical hyperactivity. However, based on the
current evidence, the potential value and risk-benefit ratio of antip-
sychotics in the treatment of patients with AN remains unclear.

Although almost all antipsychotics in other psychiatric disorders
are known to have weight gain effects [14], prior studies and me-
ta-analyses have shown mixed results for mainly adult patients with
AN [15-25]. Over the past years, potential significant benefits of
olanzapine regarding weight gain and improvement in psycholog-
ical symptoms of AN were reported in two placebo-controlled, ran-
domized clinical trials (RCTs) of adult patients with AN, including
34 day-hospital patients and 23 outpatients [15, 16], while two fur-
ther RCTs found no significant benefits of olanzapine compared
with placebo in 30 adult outpatients and 20 adolescents partici-
pating in a comprehensive eating disorders treatment program
[17,18]. Additionally, an outpatient-based RCT involving 21 par-
ticipants found that quetiapine had no significant positive effects
regarding weight gain and psychological symptoms of AN [19].
However, the latest and so far largest placebo-controlled RCT, in-
cluding 152 adult outpatients with AN, found a statistically signif-
icantly greaterincrease in body mass index (BMI) for olanzapine vs.
placebo (0.165 kg/m?2 per month), but no significant benefit on the
improvement of psychological symptoms [20]. Moreover, while
previous meta-analyses did not indicate that antipsychotics are ef-
fective in patients with AN [21-24], the most recent meta-analysis
focusing only on studies with olanzapine reported a significantly
greaterincrease in BMI for olanzapine vs. placebo in the four stud-
ies involving 239 adults (0.68 kg/m?2), but not in the three studies
involving 65 adolescents with AN (0.66 kg/m?) [25]. Furthermore,
patients enrolled in RCTs are likely not fully representative of real-
world patients. Previous open-label naturalistic studies about the
effects of antipsychotics during inpatient treatment of 17 adults
with AN have reported a significant increase in weight and a signif-
icant reduction in eating disorder symptoms, depression and anx-
iety for olanzapine [26] as well as significant differences in BMI and

core psychopathology in eight severely ill inpatients with AN for
quetiapine [27].

Due to the severity and frequent chronicity of AN and the lack
of clarity about the role of antipsychotics in the management of
individuals with AN, the aim of this study was to evaluate the im-
pact of adjunctive antipsychotic medication (olanzapine or quetia-
pine) on weight gain and AN-related psychopathology in a large
naturalistic sample of adult inpatients with AN. Based on the results
of the largest RCT and most recent meta-analysis on this topic, we
hypothesized a beneficial effect of antipsychotic augmentation, in
particular on weight change.

Methods

Clinical records of consecutively admitted adults with AN were an-
alyzed after receiving approval from the ethics committee of the
Medical Faculty of the Ludwig-Maximilians-University Munich, Ger-
many. For retrospective data analysis in this study, informed con-
sent requirements were waived. Patients were treated naturalisti-
cally at the Schoen Clinic Roseneck (Prien am Chiemsee, Germany),
a self-standing specialty clinic for patients with eating disorders,
between 2014 and 2021. In line with the German S3-guideline for
the treatment of AN [28], patients received a multimodal inpatient
treatment program based on cognitive-behavioural therapy in
group psychotherapy (100 min per session, up to three sessions per
week) and individual psychotherapy (50 min per session, up to two
sessions per week). In addition to general group psychotherapy,
manualized eating disorder-specific group therapy was offered
(nine 100 min sessions). The main elements included psychoedu-
cation, behavioural and functional analysis, dealing with emotions
and needs, body acceptance and relapse prevention. Additional
therapy elements included supervised meals starting with 2000
kcal/d and increasing the daily calorie intake as needed to achieve
a weight gain of 700-1000 g/week, body image exposure, social
skills training, art therapy and weight-adapted exercise therapy.
Nurses weighed patients up to twice a week in the morning under
fasting conditions and dressed only in underwear. If patients failed
to gain the targeted weight, further steps were taken, such as an
increase in food intake and reduction in exercise, administration of
high caloric supplements, or, in rare cases, temporary nasogastric
tube feeding. Re-nutrition was accompanied by medical monitor-
ing with internal medicine and neurological examinations, blood
sampling (blood count, haematocrit, glucose, electrolytes, includ-
ing phosphate, creatine kinase, creatinine, liver enzymes and thy-
roid hormones), electrocardiogram, cardiac ultrasound and bioel-
ectrical impedance body weight analysis. Intervals for follow-up
examinations were defined depending on the initial findings and
the severity of the symptoms (underweight, bradycardia, orthos-
tasis, purging behavior, etc.). For extremely underweight and mal-
nourished patients with AN (BMI< 13 kg/m?2) Koerner et al. [7] and
Haas et al. [8] provided detailed information about the medical
management and algorithm at the Schoen Clinic Roseneck.

Patient characteristics

Inclusion criteria were: (1) female patients > 18 years, (2) meeting
the International Classification of Diseases, 10t revision (ICD-10)
criteria of AN (restricting or binge-purge type) and (3) received
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inpatient treatment at the Schoen Clinic Roseneck between 2014
and 2021. Exclusion criteria for patients who received antipsychot-
ic treatment were: (1) any other antipsychotic medication than
olanzapine or quetiapine and (2) mirtazapine. Compared to selec-
tive serotonin reuptake inhibitors (SSRIs), mirtazapine was exclud-
ed due to its significant effect on weight gain [29, 30]. Exclusion
criteria for patients who did not receive antipsychotics were: (1)
any other psychopharmacotherapy. Patients were grouped into
three categories: patients who were admitted with antipsychotic
medication and continued to take olanzapine or quetiapine during
inpatient treatment (antipsychotics continued group, APcont), pa-
tients who did not receive antipsychotic medication at baseline and
started olanzapine or quetiapine during the course of inpatient
treatment (antipsychotics new group, APnew) and patients who
did not receive psychopharmacological treatment during inpatient
treatment (no medication group, noMed).

Outcome measures

The co-primary outcome measures were BMI change (kg/m?) and
average weekly weight change (kg/week). Height and weight were
measured at admission as well as at discharge and were used to cal-
culate BMI. Additionally, weight data were examined twice weekly
(or more if needed) between admission and discharge. We aver-
aged body weight data for each week to account for differences in
weighing schedules.

Secondary outcome measures were AN-related psychopatholo-
gy assessed using the German version of the Eating Disorder Inven-
tory-2 (EDI-2) [31,32]. The EDI-2 has 91 items that are answered on
asix-point scale (1=neverto 6 =always) and 11 subscales. However,
only two subscales assess AN-specific symptoms (drive for thinness
and body dissatisfaction); thus, only these two subscales were used
in the current analyses. Higher subscale sum scores indicate a strong-
er drive for thinness and body dissatisfaction, respectively.

Data analyses

All analyses were carried out using R 4.0.3 [33]. Groups were com-
pared regarding baseline age, length of stay, BMI, drive for thinness
and body dissatisfaction with analysis of variance. Changes in BMI,
drive for thinness and body dissatisfaction from admission to dis-
charge as a function of treatment groups were tested with linear
mixed models using the nlme package [34]. Linear mixed models,
as implemented in this study, can be understood as an extension
to the analysis of variance for repeated measures that allows for
missing values using maximum likelihood estimation. For all ana-
lyses, p-values<0.05 were considered statistically significant with-
out adjustment for multiplicity. Significant main effects were fol-
lowed by Tukey-corrected Welch’s t-tests.

As the naturalistically derived treatment groups naturally dif-
fered in several variables, we also examined changes in BMI, drive
for thinness and body dissatisfaction from admission to discharge
in groups that were matched to be similar in age, length of stay,
baseline BMI and baseline EDI-2 subscale scores. Specifically,
groups were matched pairwise based on a propensity score probit
model with the nearest neighbours method using the Matchit pack-
age [35]. For matched groups, all analyses were similar to previous
analyses, except that comparisons were made pairwise.

Further, we explored BMI trajectories based on body weight be-
tween admission and discharge in the matched APcont vs. APnew
groups as well as in the matched noMed vs. APnew groups. Due to
large differences in antipsychotic treatment duration in our sample,
we only report on the first 16 treatment weeks in our analyses, which
was the median treatment duration and which was only coinciden-
tally similar to the trial by Attia et al. [20]. Changes in BMI across
treatment weeks were analyzed with growth curve analyses [36]
using the Ime4 package [37]. Both linear and non-linear growth was
modelled using orthogonal polynomials of time as fixed and random
effects, respectively. We further added fixed effects of group as well
as group x time interactions for linear and non-linear time terms.
Then, we compared weight gain before and after antipsychotic med-
ication onset within the APnew group and weight gain after the me-
dian week of onset in the APnew group compared to weight gain
after the same time in the other two groups. We did this by pooling
weight gain per week before and after the exact onset week on a pa-
tient-per-patient level for the within-group comparison. Then, we
calculated the median onset week across all patients in the APnew
group and compared weight gain prior to and after the median onset
week across groups. Additionally, to identify moderators of the ef-
fect of antipsychotic medication on changes in BMI, we added age,
BMI at admission, any psychiatric comorbidity, specific antipsychot-
ic medication and other psychotropic medications as further varia-
bles to analyse timepoint x groups x moderators interactions.

Results

Patient and Treatment Characteristics

Data from 775 adult female inpatients were analyzed. At the time
of admission, patients were, on average, 26.2 years (SD=10.0
years) old, their mean BMI was 14.4kg/m? (SD=2.0kg/m?) and their
EDI-2 mean scores were 28.8 (SD=8.7) for ‘drive for thinness’ and
37.2 (SD=9.4) for ‘body dissatisfaction’ (> Table 1). The overall
mean length of inpatient stay was 103.5 days (SD=48.0 days)
(» Table 1). Altogether, 60 (7.74 %) patients received antipsychot-
ics prior to and during inpatient treatment, 108 (13.94 %) patients
started antipsychotics during inpatient treatment and 607
(78.32 %) patients did not receive any adjunctive psychopharma-
cotherapy (> Table 1). The three groups differed significantly re-
garding baseline age (youngest in the APnew group, oldest in the
APcont group), length of stay (longest in the APnew group), BMI
(lowest in the APnew group, highest in the noMed group), EDI-2
subscale score drive for thinness (lowest in the noMed group, high-
estin the APcont group) and EDI-2 subscale score body dissatisfac-
tion (lowest in the noMed group, highest in the APcont group)
(> Table 1).

In the antipsychotic groups, olanzapine (n=127, 75.60 %; dose:
range=1.25-15mg, mean=5.5mg, SD=3.1 mg; mg/kg body-
weight: range =0.03-0.5mg, mean=0.2 mg, SD=0.1 mg) or que-
tiapine (n=41, 24.40 %; dose: range=12.5-500 mg, mean =
100.0mg, SD=97.7 mg; mg/kg body-weight: range=0.3-10.2 mg,
mean =2.4mg, SD=2.2 mg) were included. In the APnew group,
the mean time to antipsychotic onset was 5.8 weeks (range =1-26
weeks, SD=5.0 weeks). Other psychotropic medications in the an-
tipsychotic groups included SSRIs (n=79, 47.02 %).
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> Table 1 Demographic and illness characteristics of the full sample.
Variables Total No medication Antipsychotics continued | Antipsychotics new p-value | n,?
(N=775) (N=607) (N=60) (N=108)
n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD)
Age (years) 775 | 26.2(10.0) | 607 | 26.2(10.1) 60 29.6 (11.4)2b 108 | 24.3(8.0)b .005 0.01
Length of stay (days) 775 | 103.5(48.0) | 607 | 101.0(46.7)* | 60 101.0 (50.1)b 108 119.4 (51.1)2b | .001 0.02
Body mass index (kg/m2) 775 | 14.4(2.0) 607 | 14.5(1.9) 60 14.3(2.2) 108 | 13.9(2.0) .020 0.01
Drive for thinness (EDI-2) 659 | 28.8(8.7) 584 | 27.9(8.7)*> | 54 33.0(6.7) 103 | 31.8(8.8) <.001 | 0.04
Body dissatisfaction (EDI-2) | 659 | 37.2(9.4) 584 | 36.0(9.1)2> | 54 42.0(9.8)° 103 | 41.3(8.8) <.001 | 0.06
Notes. EDI-2 =Eating Disorder Inventory-2; SD =standard deviation. Superscripts reflect Tukey-corrected significant differences between unmatched
groups.
a b
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- Antipsychotics continued Antipsychotics new

No medication Antipsychotics new

> Fig. 1 aBMI trajectories across treatment weeks in the matched antipsychotic continuation vs. new antipsychotic initiation group. Error bars
represent the standard error of the mean. BMI: body mass index. b BMI trajectories across treatment weeks in the matched no psychotropic medica-
tion vs. new antipsychotic initiation group. Error bars represent the standard error of the mean. BMI: body mass index.

The three subsamples matched on age, length of stay, baseline
BMI and baseline EDI-2 subscale scores resulted in the following
groups: noMed (n=54) vs. APcont (n=54), noMed (n=96) vs.
APnew (n=96) and APcont (n=>54) vs. APnew (n=54).

Primary Outcome Measures
Changes in body mass index from admission to discharge

In the entire sample, a significant time x group interaction was ob-
served (F2,772=4.53, p=0.011). The noMed group and the APnew
group had a larger BMlincrease from admission to discharge than
the APcont group (noMed vs. APcont: t(77,)=-2.14, p=0.033;
APnew vs. APcont: £(77,) =3.00, p=0.003), without differences be-
tween noMed and APnew groups (t775) = 1.85, p=0.065). When
matched noMed vs. APcont groups and APnew vs. APcont groups
were compared, there was no significantinteraction (F(;,106)=0.51,
p=0.477; F1 106)=3.85, p=0.052) as well as for comparing matched
noMed vs. APnew groups (F(;,190y=0.01, p=0.932).

Body mass index trajectories across treatment weeks

To explore whether the onset of antipsychotic medication during in-
patient treatment resulted in changes in BMI trajectories, we ana-
lyzed weekly BMI data. We compared matched APnew with APcont
and noMed groups separately to identify differences in weight tra-
jectories between groups. When comparing the APnew and APcont
groups, both followed a nonlinear BMI trajectory (main week? effect:
F(1.72.03y=10.47, p=0.002; » Fig. 1a), which continued more steeply
after around week 12 for the APnew compared to the APcont group
(weekx group interaction: F(; g6.10)=6.74,p=0.011). When compar-
ing the matched APnew and noMed groups, both groups followed a
slightly nonlinear trajectory (week2: F; 150.78)= 16.06, p<0.001),
which did not differ statistically significantly (all group main effects
and week x group interactions p=0.153; > Fig. 1b).
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> Table 2 Mean weight gain in kg prior to and after median antipsychotic onset week™* during hospitalization.
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"Median week calculation was based on the new antipsychotic initiation group: 5.8 +5.0 weeks; APnew: antipsychotics newly initiated during inpatient treatment; APcont: pre-admission antipsychotics

continued; noMed: no medication.

Mean weekly weight gain before and after the median
antipsychotic onset week

To further explore weight change trajectories between groups, we
calculated the median antipsychotic onset week in the APnew group
(week 5.8 £5.0 weeks; i.e., at week 6, 50 % of the APnew sample were
taking antipsychotic medications). We then calculated the patients’
individual mean weight gains prior to and after the median onset
week within each group for comparison. A significant interaction ef-
fectwas found (F(; 745)=43.14, p<0.001), indicating that groups dif-
fered in their weekly weight gain before and after week 6 (> Table 2).
Follow-up tests revealed that compared to APcont, APnew showed a
greater increase in weight from before to after week 6 than APcont
(t(748)=5.82, p<0.001) and noMed (t(745)=9.25, p<0.007) groups,
whereas the APcont and noMed groups did not differ from each other
(t748)=0.21, p=0.835; > Fig. 2).

Moderators of the effect of antipsychotic medication on
changes in body mass index

Moderator analyses revealed no moderation of the effect of antip-
sychotic treatment on BMI change, neither by age, BMI at admis-
sion or any comorbidity in the full sample (three-way interactions
of timepoint x groups x moderator, all F; 769)<1.71,p=0.181) nor
antipsychotic type and other psychotropic medication in the
APnew group specifically (timepoint x moderator; both F; 106) <
0.69, p=0.339).

Secondary Outcome Measures

Changes in Eating Disorder Inventory-2 subscale scores
from admission to discharge
In the full sample, no effect of antipsychotic medication on change
in drive for thinness from admission to discharge was observed
(F2,686)=2.13, p=0.120). However, when comparing matched
noMed vs. APcont groups, the noMed group had a larger decrease
in drive for thinness than the APcont group (F; ¢5)=6.52, p=0.012),
but effects remained statistically non-significant for both other
matched comparisons (matched noMed vs. APnew: F; 171)=1.88,
p=0.172; matched APcont vs. APnew: f(; 91)=2.69, p=0.104).
Likewise, no statistically significant difference in the change in
body dissatisfaction from admission to discharge was found when
analysing the complete sample (F(; 636)=2.07, p=0.127). When
comparing the matched noMed vs. APcont groups, again the
noMed group had a larger decrease in body dissatisfaction over
time than the APcont group (F; 95)=6.95, p=0.010), but no statis-
tically significant effects emerged in the other comparisons
(matched noMed vs. APnew: F(; 171)=0.96, p=0.328; matched AP-
contvs. APnew: f(; 91)=2.22, p=0.140).

Discussion

Under the naturalistic conditions of this study, almost 22 % of adult
female inpatients with AN received antipsychotics (olanzapine or
quetiapine) with overall no greater increase in weight or substan-
tially betterimprovement in core AN-related psychopathology than
psychopharmacologically untreated inpatients. Nevertheless, a
slightly higher weight gain was seen after the onset of either olan-
zapine or quetiapine during the course of inpatient treatment com-
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> Fig. 2 A full sample comparison of the mean weekly weight gain before and after the median antipsychotic onset week in the new antipsychotic
initiation group. Error bars represent the standard error of the mean. The median week of onset of antipsychotic medication use was calculated in
the group newly initiating antipsychotics (5.8 £5.0 weeks) and, for comparison, applied to the continued antipsychotic and no medication groups.

pared to the group of patients who continued pre-admission an-
tipsychotic treatment.

When comparing the two groups with antipsychotic treatment
to those without any medication, those treated with antipsychot-
ics had significantly lower BMI and significantly higher psychopa-
thology scores at admission, indicating that antipsychotics were
administered to patients with more severe AN, as seen before in a
naturalistic adolescent inpatient sample [38]. Therefore, we hy-
pothesize that the lack of differences in treatment outcomes may
be partially explained by baseline differences in disorder severity
and that antipsychotics may have helped to achieve comparable
treatment outcomes. We further hypothesize that this effect
seemed to be achieved in the initial phase after the onset of antip-
sychotics but diminished after a certain period, as in further com-
parison of the antipsychotic-treated groups a greater increase in
weight was seen in patients who started an antipsychotic medica-
tion during the course of inpatient treatment than in patients con-
tinuing antipsychotic medication.

Based on previous findings [21-25] and the results of this natu-
ralistic study, antipsychotics seem to have rather small effects on
weight and AN-related psychopathology trajectories in inpatients
with AN. This result can be attributed to various factors. First, med-
ication effects might be more difficult to detect in a highly controlled

inpatient treatment program for AN, whereas effects might be more
clearly detectable in a less supervised outpatient treatment setting.
In the randomized controlled study by Attia et al. [20] a modest ther-
apeutic effect of olanzapine on weight was observed in adult outpa-
tients with AN. Second, the differences between patients with AN
and patients with other psychiatric disorders, who generally gain
weight during antipsychotic treatment, especially on olanzapine and
quetiapine [39], could be that one of the core behaviours of patients
with AN is to successfully control hunger and restricting food intake
and therefore not to gain weight despite possible appetite-stimulat-
ing effects of antipsychotics [30, 40]. Third, there might be otherand
still underresearched moderating factors for the effects of antipsy-
chotic medications. De Young et al. [41] reported that there is a sub-
group of patients with AN who suffer from delusional thinking with
respect to their eating disorder cognitions. Future studies could ex-
amine the degree of delusional-like thinking of patients at baseline
and compare antipsychotic effects between patients with and with-
out delusional thinking. Other moderating variables could include
different levels of physical activity [3, 4] that affect weight gain, and
that could be a treatment target for antipsychotics in patients with
AN and insufficient weight gain.

The results of this study need to be interpreted within the frame-
work of its strengths and limitations. Strengths include the large
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sample size and examining patients in a usual-care setting, which
further helps to clarify if and in whom adjunctive antipsychotics
might be useful in treating patients with AN. In RCTs, the problem
is usually recruitment, as patients with AN have a fear of weight
gain and are not interested or not willing to take medications with
the potential of weight gain effects. Additionally, inclusion and ex-
clusion criteria are quite strict to get at a better signal-to-noise sep-
aration but also because of the potential harm of medications in
this vulnerable population. For example, in the previous rand-
omized controlled study by Attia et al. [16], 603 patients had to be
contacted to include 23 in the study. In that sense, our naturalistic
treatment study is likely more generalizable to usual care settings
and populations. Nevertheless, limitations include first the fact that
this study was not a randomized-controlled trial but a naturalistic
study. Second, this was a retrospective study, relying on data col-
lected as part of usual care. Third, the AN diagnosis was made clin-
ically, albeit based on ICD-10 criteria and by teams specialized in
the treatment of AN. Fourth, although AN-related psychopathol-
ogy via the EDI-2 was part of the usual care data collection, several
important variables were missing, including AN subtype, specific
psychiatric comorbidity, severity of comorbidities, duration and
weight/AN-related psychopathology effect of pre-admission an-
tipsychotic treatment. Fifth, this sample was exclusively female, so
we cannot comment on antipsychotic effects on males with AN.
Sixth, as routine data were retrospectively analyzed, there was in-
sufficient information to report about safety, tolerability, as well as
adherence to olanzapine or quetiapine. Especially, analyses of
serum levels of the substances were obtained occasionally during
routine treatment, but not in a standardized manner, so no suffi-
cient data set was available that could have been meaningfully eval-
uated. Seventh, the dosing of olanzapine and quetiapine might
have been too low to reach significant effects. Eighth, we cannot
comment on the effects of other antipsychotics, especially aripipra-
zole and risperidone, that have also been used in patients with AN
[42-45], although results are unlikely to be largely different, as all
currently available antipsychotics share a similar mechanism of ac-
tion. Ninth, this study was conducted in an inpatient setting spe-
cialized for the treatment of patients with eating disorders. Since
the AN-specific non-pharmacologic milieu, behavioural and psy-
chological treatment effects may have created a ceiling effect, we
cannot exclude the efficacy of antipsychotics in less specialized set-
tings. Finally, we cannot comment on the effects of antipsychotics
initiated in patients with AN treated in outpatient settings or long-
term outcomes post-hospital discharge. Nevertheless, despite
these limitations, this is a large naturalistic study that assessed not
only body weight but also AN-related psychopathology during in-
patient treatment with vs. without augmentation of olanzapine or
quetiapine, casting doubt on the effectiveness of antipsychotics
beyond at least specialized inpatient care for AN.

In conclusion, our study underlines that antipsychotics are fre-
quently prescribed during inpatient treatment for patients with
AN, indicating the need for additional care options in patients with
suboptimal treatment results. However, at least based on these
data, there is no clear benefit of antipsychotic medication on
weight and AN-related psychopathology treatment outcomes in
adult female inpatients with AN in a naturalistic setting. Newly in-
itiated antipsychotic treatment had better weight gain trajectories

only compared to continuation of pre-admission antipsychotic
treatment in whom the initial weight gain effect was not known.
More studies, both randomized and conducted in naturalistic in-
patient and outpatient settings, are needed to determine the po-
tential benefits and adverse effects of antipsychotic use in patients
with AN, both overall as well as in specific subgroups of patients
that may be particularly responsive to antipsychotic treatment.
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