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Abstract

Introduction For nearly 20% of patients diagnosed with Anorexia Nervosa (AN), the eating disorder (ED) is pro-
longed and becomes long-lasting. It has been reported that patients diagnosed with Severe Enduring Anorexia
Nervosa (SE-AN) have worse ED symptoms, higher rates of lifetime hospitalization, and lower psychosocial well-being
compared to patients with shorter disease duration.

Objectives This review aims to describe the treatments proposed to date and their effectiveness on SE-AN-related
outcomes.

Methods We conducted a PubMed search for studies addressing the issue of treatment approach to SE-AN adults,
that were published between 2003 and 2023, peer-reviewed, written in the English language, and available in full-
text. Next, we inductively created relevant macro-themes by synthesizing the data from the included articles.

Results Of 251 PubMed studies, 25 articles were considered for data extraction, all published between 2003

and 2022. We identified three macro-themes. The first macro-theme, “Psychotherapy’, mostly takes into consideration
treatment effectiveness of cognitive behavioral therapy (CBT). Various reports determined its greater effectiveness
compared to Specialist Supportive Clinical Management (SSCM), and one study proved that outpatient CBT is a valid
alternative to hospitalization. The second one involves “Pharmacological Treatments”. Research on dronabinol, a syn-
thetic orexigenic cannabinoid, antipsychotics (in particular, olanzapine and haloperidol), and ketamine showed some
mixed results regarding the often-complementary areas of weight gain and improvement in ED-related symptoms.
Regarding the third macro-theme, “Brain Stimulation Therapies, such as Repetitive Transcranial Magnetic Stimulation
(rTMS) and Deep Brain Stimulation (DBS), we found promising results in improving ED-related psychological traits
(such as mood and anxiety), affective regulation, and quality of life. However, we have observed divergent results
regarding outcome measures such as BMI and weight gain.

Conclusions SE-AN patients are predicted to encounter both medical complications and psychological distress

of increasing severity that will inevitably affect their quality of life; to our knowledge, research evidence on treatment
options for SE-AN remains limited, and the methodological quality of studies is generally low. These findings denote
the need to focus future research efforts on effective treatment strategies specific to long-lasting EDs.
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For nearly 20% of patients diagnosed with Anorexia Nervosa, the eating disorder is prolonged and becomes long-
lasting. Those patients have worse ED symptoms, higher rates of lifetime hospitalization, and lower psychosocial
well-being compared to patients with shorter disease duration. This review aims to describe the treatments proposed
to date and their effectiveness on severe enduring anorexia nervosa related outcomes. The data obtained show

how the intervention techniques primarily used in these patients are psychotherapy (in particular, cognitive behavio-
ral therapy and Specialist Supportive Clinical Management), pharmacological treatments, and Brain Stimulation Thera-
pies (such as Repetitive Transcranial Magnetic Stimulation and Deep Brain Stimulation). To our knowledge, research
evidence on treatment options for SE-AN remains limited and these findings denote the need to focus future research
efforts on effective treatment strategies specific to long-lasting eating disorders.

Introduction

About 50-80% of people diagnosed with Anorexia Ner-
vosa (AN) have been estimated to achieve full or partial
recovery [1, 2]. However, for nearly 20% of patients, the
eating disorder (ED) is prolonged and becomes long-
lasting (3, 4].

It is certainly true that AN patients who do not
achieve a healthy weight and do not improve their ED
psychopathology are predicted to encounter both medi-
cal complications and psychological distress of increas-
ing severity, which will inevitably affect their quality of
life [5-8]. Thus, according to Calugi et al., programs
that simply target harm minimization and quality-of-
life improvement, without emphasizing weight resto-
ration, should be considered only for patients with AN
who have been unsuccessful in recovery-based outpa-
tient and inpatient treatments, and/or for those with
persistent low motivation to change, in whom engage-
ment procedures have repetitively failed, regardless of
the duration of the illness [9].

Currently, there is no clear consensus on the defini-
tion of a severe and enduring eating disorder (SE-ED).
The most common defining criteria for SE-ED involve
disease duration and number of unsuccessful treat-
ment attempts [10]. Compared with other EDs, Severe
Enduring Anorexia Nervosa (SE-AN) has been better
defined and more extensively studied [11-13].

In a recent study, it was reported that patients
defined as SE-AN (characterized by high current dis-
tress and disease duration of at least seven years) had
worse ED symptoms, higher rates of lifetime hospi-
talizations and lower psychosocial well-being com-
pared to patients with shorter disease duration [14]. In
addition, the SE-AN patient group was found to have
poorer improvement in ED symptoms, BMI and work/
social adjustment over time [14]. Furthermore, patients
classified as SE-AN reported a higher rate of accessing
intensive services, higher ED symptomatology, poorer
work/social adjustment at baseline and lower rates of

improvement in work/social adjustment at 12 months
compared to "early stage" respondents [15-18].

Recently, treatment options for SE-EDs have been
widely discussed, although research evidence on the topic
remains limited and the methodological quality of the
studies is generally low [19, 20]. According to the tradi-
tional approach, the first step in the treatment of EDs is to
improve nutritional status, which is pursued before psy-
chological treatment can be successfully implemented.
In SE-ED, experts have suggested a different approach to
treatment [19, 21, 22]. It has been proposed that the main
treatment focus should be brought to quality of life and
work/social adjustment rather than pursuing a significant
reduction in ED symptoms [21, 23]. The rationale behind
this proposal is to prevent challenging and demanding
treatment targets from being overwhelming, promoting
resistance to treatment and leading to counterproductive
consequences among patients, including increased risk of
suicide [11].

Severe food deprivation is an important maintenance
factor in EDs. Long-term poor nutritional status and
dysregulated eating behavior alter brain structure and
function [24]. In view of this, patients with SE-ED could
benefit from innovative treatment modalities, such as
Deep Brain Stimulations (DBS) designed to rebalance the
maintenance factors of the disorder [21].

Furthermore, although in EDs response to pharma-
cological treatments has been quite weak, especially in
AN [25], it has been suggested that patients with SE-ED
could benefit from using some medications, especially
those that induce weight gain, such as Olanzapine [25—
27], or those that stimulate appetite, such as Dronabinol,
a cannabinoid drug [28-30]. However, even after months
of treatment attempts, results on eating behaviors and
weight gain have been poor.

In conclusion, current scientific evidence on SE-AN
treatments is unfortunately still limited. The aim of this
review is to describe the different treatments that have
been proposed to date and their effectiveness on SE-AN-
related outcomes.
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Materials and methods

This review was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR)
[31]. We conducted this literature review starting from
the identification of keywords that allowed us to detect
the various treatments proposed to date for SE-AN and
their effectiveness, as described in the next section. We
then applied a method of narrative synthesis of the data
and divided the results into three macro-themes. The
macro-themes were not defined a priori, but derived by
induction from a process of analysis of the relevant litera-
ture. The included articles were summarized using text
and tables. Ethical approval was not sought for the pre-
sent study because it retrieved and synthesized data from
previously published studies.

Research strategy

Two authors (A.R. and EM.) independently searched
PubMed/MEDLINE databases from the 1st of March
2023 to the 31st of August 2023. Article research was
conducted using the following search terms: eating dis-
order, chronic, refractory, resistant to medical treatment,
failure of treatment, critical, severe, long-lasting, endur-
ing AND Anorexia Nervosa. Further article searches
were run by using the words: nutritional therapy, dietary
treatment, pharmacological therapy, psychotherapy, cog-
nitive therapy, behavioral therapy, and mindfulness. In
light of the meager literature on the topic, keywords were
searched in titles, abstracts and text, in order to include
every possible therapeutic approach cue.

Eligibility criteria

We included articles addressing the issue of treatment
approach to SE-AN adults, published between 2003 and
2023, which were peer-reviewed, written in the English
language, and available in full text. Articles were excluded
if they involved non-target populations (non-adult, non-
SE-AN populations), non-target topics (e.g., descriptive
articles regarding EDs or SE-AN), and non-target designs
(e.g., dissertations).

Preliminarily, the abstracts were screened for inclusion
and exclusion criteria, and then selected articles were
comprehensively examined in full text. In addition to
keyword searching, we used citation chaining in full-text
screening to intercept content that the original searches
may have missed.

Data extraction and management

Two authors (A.R. and FEM.) independently extracted
data from the eligible articles following this scheme: sam-
ple demographic information, treatment approach, and
results. All relevant screened papers were collected using
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a dedicated Excel spreadsheet. A third reviewer (A.R.A.)
resolved any discrepancies. Finally, a flowchart following
the PRISMA guidelines was created to summarize the
different phases of the selection process (Fig. 1)[31].

Results

Studies features

Twenty-five articles were considered for data extraction
(Table 1), all published between 2003 and 2022. They
were conducted in the UK, Norway, the United States,
Australia, Italy, Israel, Denmark, Luxembourg, and Spain.

Eleven studies were randomized controlled trials
(RCTs) [26, 28, 32-40], three were pilot studies [41-43],
three were longitudinal trials [9, 44, 45], two were qual-
ity-assessment studies [46, 47], two were clinical trial [48,
49] and four were case series [50—53].

All participants were female in 14 out of 25 studies,
while 11 studies recruited both males and females. The
sample size ranged from 1 to 152 participants. The aver-
age age ranged from 17 to 65 years. The average ED dura-
tion was reported in all the studies we examined, and
was approximately 10,94 years (range 3—-31 years). Out-
come measures varied considerably among studies, rang-
ing from changes in BMI or ED symptoms (both general
symptomatology and compensatory and compulsive
behavior) to changes in mood and quality of life.

The three macro-themes we identified are the follow-
ing: 1/Psychotherapy and Specialist Supportive Clinical
Management’, 2. “Pharmacological Treatments” and 3.
“Brain Stimulation Therapies” They are described in the
following sections.

Theme 1: Psychotherapy and specialist supportive clinical
management

The effect of psychotherapy on patients affected by
SE-AN was evaluated by six of the studies included in
this review. An RCT conducted by Dalle Grave described
the application of Cognitive Behavioral Therapy (CBT) in
inpatients with SE-AN [37]. The treatment consisted in
individual and group CBT-E sessions. This study showed
that inpatient CBT-E is well accepted by patients with
severe AN and the response is promising. 90% of the
patients completed the program, and most improved
substantially. Deterioration after discharge occurred but
was not severe or long-lasting.

In a longitudinal outcome study, Calugi et al. aimed to
assess short and long-term outcomes in SE-AN patients,
compared with non-SE-AN (NSE-AN) patients, both
treated using a “recovery model” approach based on
inpatient Enhanced Cognitive Behavioral Therapy for ED
(CBT-E) [9]. More than 80% of eligible patients agreed to
undergo the psychological treatment, and among them
85% completed it. A significant increase in BMI, and
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Fig. 1 PRISMA flowchart

substantial improvements in ED-specific and general
psychopathology in both NSE-AN and SE-AN groups
were achieved by inpatient CBT-E. No significant dif-
ferences were found in short or long-term outcomes of
inpatient CBT-E between NSE-AN and SE-AN patients.
These results show that a recovery model approach, such
as inpatient CBT-E, is well accepted by AN patients, and
could also be a valuable and promising treatment for
those with SE-AN, as long as they are fully committed.
The quality assessment study by Frostad et al. included
21 patients between the ages of 17 and 51 with severe or

extreme AN (BMI<16 kg/m2) [46]. All enrolled patients
received CBT-E to treat the ED. Their BMI was measured
at baseline, at the end of CBT-E and one year after the
end of treatment. Almost half of the patients that started
treatment completed it; the remaining 52.4% prematurely
dropped out. In the group of patients that completed the
therapy there was significant weight gain at the end of the
treatment (EOT). These results confirm those of previ-
ous studies, which indicate that CBT-E may be suitable
for patients with severe and extreme AN without acute
medical complications.



Page 5 of 14

(2024) 12:48

Marcolini et al. Journal of Eating Disorders

obueyd
Ajpuedylubis 10U pIp g ‘SwoidwAs pue

AKbojoyredoydAsd parejai-Ny bupnpal ul 4N Aey|
|nJd|2Yy pue SAI1D2Y9 ‘9J8S Y10 SBM JUIW 0l < Nv-3S SUOISNJUI SUIWIRIDY 0T
-1B3J1 UOISNJUl Sulule1Sy AG PamO||0) ML SM3IAIDIUL 2ARRHIEND ‘DIAT 'VID 1IN #8€G=N /121p 21uaboiay dnadelsy | Apnis 10Jid EXEYle]=ll=p)
swoydwiAs [ea1bojoyaAsd 1oy
14auaq 1uedyIubIs ou INg ‘NY Yim s 891 NG vsSn
-ed1no uy uieb 1ybram uo ogade|d snsian |YZ '9|e3s A111aAas SSLLNV-3S 610¢
auidezue|o Jo 15343 dlinadesay) 1sIpoy 192 '3-53D '3A3 'SDOFA 1brom pue jNg 6C CSL=N auidezue|Q 104 emy
swoydwiAs g3 bul uejseoned)
-Bueyd Ul 0gade|d pue joulqeuoId Uaamiaq 4N WG sewusg
S9DUUBYIP JULDYIUDIS ON JUWA0Id W G< NV 7102
1ybiam ||ews e aneb jouigeuol S|oAS| unda ‘z-1a3 Yybiapn 81 < $7=N jouigeuolq 10y Salpuy
3pINS JO YU
pa3Nnpay ‘swoidwAs g3 bupnpas uj synsal 8'/E>ING>G'LL VSN
aAlIsod Joul susied Ny pue gyl ul L< NgJIONV 0¢0¢
$109dse 9AISSaIdap U0J DAIIDDYD SUIWIRISY A IWg '0-3d3 a9 £'9¢ =N aulwedy | |ell [eupnbuo ZUemyds
VSN
100303 9L'INg eljensny
asiom pue adAigns Ny 2A1DLISAI Pey 1 Nv-3S NDSS 10T
«QuaW1e3a1) 313|dUI0d 10U PIP OYM 350y | OOSNY 45 10003 '3d3 dN €9=N 19D 104 Areqi3
adAigns dg-Nv
‘sulo1dwiAs parejai-g3 219A3S aJow ‘9be Z9l:Ng el[easny ‘NN
13P|0 '[9A3] UOISS3IdaP SSI0M 10§ NDSS UeLf) 1ag 9'91L Nv-3S WDSS ¥10¢
[BlPYausq 210U 9¢ O} punoj sSem Nv-14D ‘SO 10033 70'€ €9=N 19D 104 obuei o
swoydwAs a3 791 NN 2 eljensny
SYIUOW | Je 591005 3J3 JomMO| Pey NV ‘ureb 1ybrom 991 Nv-3S WDSS £10¢
-19D 3a3 pue 1ybrom panoidui sdnoib yiog ‘9411 Jo Aujenp Y€€ €9=N 19D 104 zAno|.
uonezieydsoy 01 dAlleUIl e 9l > KemlIoN
PljeA € se 3-1gD «sNsay TW/BY §'81 < |INg €'/ NV-3S JUBWSSISSY 1z0T
pey siuaned Jo 9/°99 Jeak | 1y INg §'ST1Z=N 19> Auend peisol
syuaned Jo
dnoib Ny-3SN pue Nv-3S yiog ut ABojoup
-edoydAsd |esauab pue dypads-g3 ul syusw /YL INg Ajey)
-anoidwl [enuelsqns pue ‘iNg Ul aseainul ISg pue IS5 L LNY-3S £10¢
JuedyIubIs e panalyde 3-1 gD Jusnedu ‘3a3°'IWg 1'9C99=N 19> eu3 jeuipnybuo 1bnjed
SIDUIIBYIP JUBDYIUDIS ON Sy LING Ay
‘g3 pue 1ybiom uj suauiaAcidwl pamoys SNV £10¢
sdnoib y10q ‘1 gD paie|dwod sjuaned 1sopy INg ¥'€C08=N 19> 104 oAelS 9)jed
aq uesiy IWg ueapy A1uno>
/obe /sisoubeiq 2LETN

synsa. utey

sainseaw swo0d1nQ

uealy /swuedpiyaed ‘N

pasodoud juawieas)

Apnis jo adA| /aoyine isiai4

S[D13IEe PIPN|DUI Y3 JO SaIN1ea) Ulely L djgeL



Page 6 of 14

(2024) 12:48

Marcolini et al. Journal of Eating Disorders

auil} 2JoW paau 100 71 <INg SN
1uaWwaAoldwl woldwiAs g3 pue g Ing AbBojoyredoydAsd/poop YN NV 0207
'POOLU UO S303Y3 bulise| BUO| SHAXD SN L IWa+0-3a3 UNOE=N SWL 104 uoyed
700 §'8l-v 1 obuey N
ABojoyredoydAsd/poon €< NY 510z
suonedlignd aining ul papn|pul g ||im eleq INg+0-303 8L<¥r=N SNL 104 Apjoyuieg
JusWaA0lduwl poow 1oy ue|seoned)
S}nsal d1eispoul pue sdnoib sy1 usamiaq 100 9] SN
700 U0 swoldwAs-g3 pue [IAg Ul S9oualy AbojoyredoydAsd/poon /0'v1 NV-3S 8107
4P ||BWS "P21RIS|OL [|9M puUe 24eS SeM SIA L swoldwiAs g3 v/'6T ¥E=N SNL 104 uoied
Juswanoldwl 10D pUe |INg JuedyIubls 77'91-19'6 abuey ureds
pey syuaned G JUsWI1eaI} ISV SYIUoW 7| ST 0l < Nv-35 0202
15B| 9U1 JOAO ||\IG UBSW SB PAUYSP AY-ING  [edlul]d pue sioiaeyaq Ny Ul Buibueyd g 09-81 9buey g=N DS 10 20¥N 1B S9d 104 Zaullepy
slusW 9l-¢1 abuey VSN
-2Inseaw |eiolreyaq /ed1bojoydAsd-oinaN /< NV-3S 810¢
suonedlignd aining ul papn|pul g ||im eleq IWg  S9-Lz abueyg9=N 2dOyN 1€ Sgd ety jeutpnybuo ied
dN
1yBram i yl< N
9583.0U] 1918316 PaMOYS SN LI-elepbALY A19Ixue pue €< NV 120C
sdnoib 49D |euoibal Ul S9dUJYIP ON uolssaidap Jo uonenieas [ea1uld ‘IINg YN ¥E=N S Apnis 10|14 uoleqd
dN
L'S1 N
Aisixue pue 0L NV £10¢
JIny, 10,384 Buiaq, Jo sbulisay paysiuiwiqg 1Z-SSvd '0-3a3 GZOoL=N S Apnisiojid SPUAZ usp uep
(Uolssaidap) NV YlM pajedosse S'GL NG leuy |oeIS|
s)eJy [ea1bojoydAsd pue uonouny aARIUBOD €9 NV 2I9A3S J9AD-5501D) pazIWo /102
aroidwi Aews uoneuaws|ddns sulsoIAL 107 'SdW VLS 'Iag ¢-Id3 'ddHg 1D 8¢C6L=N SUISOIAL  -puey ‘pullg-s|gnoq Ajess|
AVETIY]
-1ea1} JO SYIUOWI 9 J9Ye [IA/g PaseaIdul pue
AbojorewordwAs g3 Jo 3uswaroidul yim /'S1ING Aley|
pajeposse sem syuaned Y-Ny-35 ul Adeiays €9 4-Nv-3S €00C
uolIppe ue se jopliadojey Jo asn auj| I-19D pue S-92 1v3 1d3 Ing 8¢CeL=N |opuadojeH [BLL [ed1uUlD ouesse?
pawodal
S1094J3 9pIS ON "NV JUPRISIS2I-1UDUIIRI] pUe
2I9ASS Ul SSIUUIYY JOJ DAL Y} pue
3oueqInIsip abew| Apog [euoisniap tadBIE] Aley|
‘g Buirosdwil ur |nyasn pue pa1els|ol swordwiAs 9’/ Y-NV-3S 10z
-||oM sem JuawIeal) [opladojey 8SOpP-MOT |UOISN|P JO AIIBASS ‘ING 'S10242 3pIS 8576=N |opuadojeH syodal ased) ney
ag uespyy INg uesapy Anuno)
/abe /sisoubeiq /1eap
s1nsaJ ulepy $3JNSeaw awodnQ uealy /swuedpiyued ‘N pasodoud juswieas) Apnis jo adA) /ioyinesii4

(panunuod) L ajqey



Page 7 of 14

(2024) 12:48

Marcolini et al. Journal of Eating Disorders

*9|ed5 uoissaida pue A1v1xuy |eadsoH ‘SayH ‘A1oiuanu|
uolissaida 299 ‘||-1ag ‘@2uabi||91u] [BGISAUON JO 1531 :Z-INOL ‘ASAINS Y3|ESH W04 1OYS WDY|-9€ ‘9E-4S ‘WD1SAS UOIIRAIDY [RIOIARYDYG PUR WRSAS UonIgIyu| [IOIARYDY ‘S\Yg/S|g ‘D[edS Japlosig Bulle] [|]oul0)-umoig-aje
‘SA3-D9A ‘A10jusnu| A1a1xuy ¥29g ‘g ‘9]eds buney uolssaidag uoljiweH ‘QWYH ‘S9]eds ssails A13ixuy pue uolssaidaq ‘1L z-SSYa @)1 30 AujenD “100 A101U3AU| [eUOISSISAQ U0IAST ‘|0 ‘AI101USAUI A13IXUY 1Iel)-31e1S
‘IVLS ‘10IABYSg PUB 9DURWIOLN UBWNH JO JUDWISSISSY o) A1911eg 159] pazuaindwo) ‘gdHg 1) 1s9] apnimy buned ‘1y3 ‘A1ojuanu) A1aixuy Bunz ‘|yz Qusawssassy Juswuiedw) [ed1ul)d ‘y|D ‘syuswanoidw|/A1119AdS D)
‘I/S-19D ‘suoissaidw| [eqo|D [ea1ul]D ‘|9 ‘uolssaidaq saipnis d1bojoiwapid] 10) 491U ‘Q-S3D 9]edS-9AIS|INdWOD-9AISSISAQ UMOIgG-9]eA ‘SDOFA ‘Z-A101usAu| JapJosiq bune] ‘z-|g3 ‘a41euuonsan uoleujwexy Japlosiqg
bune3 ©-3a3 ‘aaieuuonsanp abueyd Jo sabeis eSOAISN eIxaIouy ‘DOSNY ‘W04 1oys Apnis 4s ‘A1o1uanu| uoissaidaq 399 ‘|dg ‘21025 Jusuodwod [eaus|y ‘SO “Juswniisu| 3j17 Jo Alljenp siapJosidg bunel “100a3
19paosig buneg ‘g3 ‘A1o1usnu] woldwiAs Jaug ‘|Sg xepu| A19ASS [eqO|D ‘ISD ‘Uoijeulwexy Japlosig bunes ‘3g3 ‘uoneing aseasiq ‘qq ‘esoAIaN elwlng ‘Ng ‘eSOAIDN BIXaiouy Buunpul a19A9S ‘Ny-3S “1ueAs|ay 10N ‘4N
‘adA1qns BunouIsay NV ‘d-NV ‘buibind/bunes sbuig eSOAISN BIX2I0UY ‘dg-NV ‘eSOAISN BIXSI0UY ‘NY X9pu| SSe|y Apog ‘|Ng ‘Susquinddy snajdNN 2y N ‘uonenwing uleig dasq ‘sgq :uoneinwing dnaubely [elueldsuel|
aAnnadal ‘S 14 “aendsnpy enul ‘Wi Quswsabeuely [ediul)) 1oddng 1sienads ‘|NDSS “Adesay] [einoiaeyag -aAub0)) ‘| gD {[ell] Pa||041u0D) pazZiwopuey ‘| DY ‘eduawy JO $a1els palun ‘ysn ‘wopbury pauun YN

sJ01ed1pul [eo1bojoydAsdol

-Nau paroidwll pue [\g paseaidul ue yum STLING ureds
3|qes Ajedjuld sy yuaped ayy ‘A1abins oi SD08A LEY-NV 0¢0¢
-2e109193s 350d dn-mojjoj 1eaA 01 € IBYY  'SAVH ‘I8 ‘Z-INOL '9€-4S ‘T3 ‘0S4 ‘IWg I L=N Awojo|nbu onoe10a11S Hodai ased e|0Z|y Olaui=nD

uolssaidap pigiowod uj
1uBWaA0IdWI ON JOD Ul 85e10Ul 3ANISf STLING Binoquiaxn
-gns pue (b 1) uteb 1ybiam aaissaidwi Jo 01 < NVY-3S d1wing 020¢
1iodal e sem a1ay1 5gd 4o Jeak | Isyy 700 9AI23(gNS NG Ww1l=N 2DYN JO 59 Jodal ase)  el@104y SapueUla
SYuow | Joy
(Aj1e1ued 1sea) 1e) paisisiad 1ey) swordwAs 1’91 NG Mal
SAIID3Ye pue g3 Ul siuswsrosdul yum 70T NV-3S 910¢
p=1eI>0sse pue pPa1els|Ol [|9m Sem SN 1Z-SSvd '0-3d3 'IWg 95ES=N SN Solles 9seD) Pug|Is12oW
AJAIIDE [RIN3U Ul
sabueyd pue ‘||Ng ‘uoire|nbal sADdYe ‘K19
-IXUe ‘poow Ul siuswiaroldw bunse| pue €TLing VSN
JuedyIubls yim paie|al sem 1| paless|ol Buibew 34 ‘Svg/SIg 100 8L NV-3S £10T
[lom pue ajes sem sgq 21einbuld [esojedgns  Y3d 'SA3-DIA ‘SDOFA ‘Ivd 'lag ‘AWYH IWg YE9L=N 91e|nbuld [es0|edgNs JO 590 [eu] (9qe|-usdo uewsdn
sbuiyl mau
K11 01 Bulj|Im 10W pUB POO} pUNOJe 3|gIX3|}
210U ‘P31BAIIOU SIOW ‘SNOIXUE SSI| ‘PapUlUL 91 SN
-uado pue aAnisod ajow Bulwod3q se 'S NV-3S 0T
Uans 3§ ut sabueys padnpoid SIA L SMIAJ3IUL 2Ae[eND L'0€6C=N S Apnis aAneleND uoleqd
ag uesiyy INg uesapy Anuno>
/obe /sisoubeiq /Aeap

s}nsai uiepy

sainseaw 2WodlnQ

ueadly /syuedpnJed N pasodoud juswieas)

Apnis jo adA)

Jaoyine 3sii4

(PanupuOd) 1 3jqey



Marcolini et al. Journal of Eating Disorders (2024) 12:48

In the RCT by Touyz et al, two psychological treat-
ments specifically adapted for chronic patients were
compared: cognitive behavioral therapy (CBT-E) and
Specialist Supportive Clinical Management (SSCM-
SE), in the form of education, care and support aimed
at assisting patients through the use of praise, reassur-
ance and advice [32, 54]. Weight gain was actively pro-
moted, but the primary goal was to improve quality of
life. Both treatment methods were successful in promot-
ing such a change, but in a 12-month follow-up period,
patients who received CBT-SE obtained globally lower
scores in the Eating Disorder Examination (EDE) and
greater social adjustment compared to patients receiv-
ing SSCM-SE [55]. These results suggest that refocusing
(?) treatment goals while maintaining a focus on quality
of life and harm reduction could ultimately be a better
approach for people with SE-AN than approaches that
define remission as exclusively based on weight regain
and elimination of the ED.

Le Grange et al. aimed to identify predictors and mod-
erators of outcome at the end of treatment (EOT) and
at 6 and 12-month follow-up for adults with SE-AN in
an RCT study [40]. In this moderator analysis of treat-
ment outcome, CBT-AN was found to be more beneficial
than SSCM when patients had worse depression levels
(as measured on the BDI), or older age, or more severe
ED-related symptoms, or suffered from AN-BP subtype
(binge eating/purging). Although it is useful to have
identified a patient subgroup for which CBT-AN is more
beneficial, it was disappointing not to have found one for
which SSCM is the recommended therapy.

In the Randomized Controlled Trial by Elbaky et al., a
total of 63 participants were randomly assigned to CBT-
AN, which makes use of specific cognitive and behavioral
strategies, or SSCM, described as a more collaborative
and supportive therapeutic style [36]. Participants had
severe and enduring illnesses and very poor health-
related quality of life. There were no significant differ-
ences between the two treatment groups at treatment
completion (?).

Theme 2: Pharmacological treatments
Seven studies included in this review evaluated pharma-
cological treatments. The drugs studied were dronabi-
nol (one study), ketamine (two studies), olanzapine (one
study), haloperidol (two studies) and tyrosine (one study).
Andries’s randomized controlled trial specifically
selected only people with SE-AN (AN lasting for more
than five years as an inclusion criterion), aged between
18 and 25 years, and investigated the orexigenic and
anabolic effects of dronabinol[56]. Dronabinol is a syn-
thetic cannabinoid that, as well as improving appetite
through the endocannabinoid system, also appears to
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have anabolic effects by interacting with molecular hubs
involved in the peripheral fat metabolism [28, 57]. Partic-
ipants received 2,5 mg of dronabinol twice a day for four
weeks and a matching placebo for four weeks, separated
by a four-week washout period. Despite small weight
improvements in the dronabinol group, changes in ED
symptoms were minimal and did not differ between the
two groups. No serious adverse events were reported in
either group, and the side effects reported were similar in
the dronabinol and placebo groups.

Ketamine was evaluated in a longitudinal study that
included patients with long-term AN or BN in comor-
bidity with treatment-resistant depression (TRD) [44].
IM ketamine (dose 0.5-0.80 mg/kg), administered with
repeated dosing at four-to-six-week intervals, resulted
in clinically significant changes in depression and, to
a lesser extent, in anxiety and ED symptoms. This pilot
study concluded that IM ketamine is effective for TRD
in patients with severe and long-lasting ED. However,
ketamine effects on ED symptoms were modest. The
role of ketamine in the management of SE-AN has also
been assessed in a pilot study by Calabrese et al. [43].
Five female adults whose weight had recovered from AN,
but who had persistent ED-psychopathology, were given
a Therapeutic Ketogenic Diet (TKD) directed towards
weight maintenance and nutritional ketosis, designed
by an experienced ketogenic dietitian which involved
a two-day immersion program and home maintenance
of nutritional ketosis for four-to-eight weeks. Once the
participants had sustained nutritional ketosis, they were
administered six titrated ketamine infusions and were
followed up for six months. No significant adverse effects
emerged throughout the duration of the study proto-
col. Two participants maintained TKD for eight weeks
before the ketamine infusions due to a good behavioral
response. The findings of this study suggest that TKD,
which aims to establish and maintain nutritional keto-
sis but not weight loss, followed by ketamine infusion
treatment is both safe, effective, and able to improve
symptomatology in subjects with AN who have regained
weight but still have serious ongoing AN-related pre-
occupations, such as fear of weight gain and concerns
around body shape and self-acceptance. Further studies
are needed to determine whether TKD or ketamine have
specific effects on depression that subsequently improve
AN-related psychopathology, or whether the effects are
independent.

Other pharmacological treatments that may contribute
to the management of SE-AN patients have been evalu-
ated over time. In the study by Attia et al. the benefits
of olanzapine versus placebo for adult outpatients with
anorexia nervosa were assessed [26]. In this randomized,
double-blind, placebo-controlled 16-week trial, 152 adult
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outpatients with AN were enrolled. Olanzapine was well-
tolerated. This study revealed a modest therapeutic effect
of olanzapine versus placebo on weight gain in outpa-
tients with AN, but no significant benefit on psychologi-
cal symptoms.

The clinical trial by Cassano et al. aimed to evaluate
the effectiveness of haloperidol (a selective D2 receptor
blocker) as an adjunctive treatment for treatment-resist-
ant anorexia nervosa, restrictive subtype (AN-R) [49]. In
this trial, a selected sample of 13 female outpatients with
treatment-resistant AN-R were treated for six months
with low-dose haloperidol (1-2 mg/day) in addition to
standard treatment. The treatment was associated with
a significant overall improvement of ED symptomatol-
ogy and an increase in BMI after six months, suggesting a
potential therapeutic role in this specific population. The
case series by Mauri et al. [51] assessed the therapeutic
potential of low-dose (between 0.5 and 3.3 mg/day) halo-
peridol in nine female adult inpatients suffering from
severe treatment-resistant AN, characterized by a mean
BMI < 13 kg/m? and a delusional body image disturbance.
All participants became less concerned about weight
gain, and they subjectively perceived decreased intensity
both of the urge for thinness and of the delusional body
image disturbance.

Israely et al’s double-blind randomized cross-over trial
evaluated the effect of oral tyrosine administration on the
cognitive function and emotional-psychological state of
severe inpatients suffering from AN [39]. Tyrosine is an
essential amino-acid precursor of catecholamines (CA)
that has been found to be reduced in AN, and it may con-
tribute to behavioral-psychologic disorders and thus to
a vicious cycle of dieting and weight loss [58]59, 60. The
authors hypothesized that the lack of essential dietary-
derived neurotransmitter precursors could be a part of
the complex psychological and emotional disturbances
involved in AN. They imagined that tyrosine supple-
mentation could improve psychological traits associated
with AN (such as mood) and cognitive function without
affecting body weight, therefore facilitating nutritional
rehabilitation. Apparently, tyrosine supplementation
affects memory-related performance, as similar stud-
ies that administered tyrosine to healthy subjects have
found [61]. However, in this study no significant results
were found on weight restoration and BMI. A decrease
in depression scores following tyrosine supplementation
is consistent with findings from previous studies that
showed a beneficial effect of tyrosine administration on
depression in both healthy persons and patients [62, 63].
Tyrosine supplementation may improve psychological
traits associated with SE-AN, such as depressive mood,
and cognitive function (it reduced test duration and time
of reaction in memory tasks), but future studies need to
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be conducted on a large scale to assess whether it can be
a useful treatment in the management of patients with
AN.

Theme 3: Brain-directed therapies

Seven studies assessed Repetitive Transcranial Magnetic
Stimulation (rTMS). The first study conducted to inves-
tigate the therapeutic potential of rTMS in SE-AN found
that rTMS treatment was feasible, safe, and well-toler-
ated [33, 42]. Participants assigned to real rTMS showed
marked improvements in mood, medium improvements
in quality of life and small changes in BMI, compared to
the sham rTMS group [33]. In-depth semi-structured
qualitative interviews were conducted to evaluate the
treatment experience of rTMS in people with SE-AN,
with the aim of systematically investigating participants’
opinions, hopes, worries and expectations about rTMS
treatment. rTMS was found to be an acceptable but time-
consuming treatment. Many pointed out that their lives
changed after treatment, because it had made them more
positive and open-minded, less anxious, more motivated,
more flexible around food and eating and more willing to
try new things both in areas related to their AN and in
other parts of their lives [34, 47]. These results also offer a
potential support to previous neuroimaging findings [41].
Specifically, they suggest that the reported decrease in
amygdala activity (during the period of rTMS treatment)
could be associated with longer-term weight gain as a
result of an improved ability to tolerate unpleasant emo-
tional and physical sensations (e.g., anxiety/fear of food).
The therapeutic potential of repetitive transcranial mag-
netic stimulation (rTMS) in people with enduring AN
was also examined in a case series by McClelland et al.
[50]. From pre-treatment to post-treatment, BMI did not
substantially change, while ED symptoms and general
psychopathology improved significantly. Participants’
qualitative feedback regarding the intervention was
substantially positive and encouraging. Most reported
improved motivation towards recovery, coping ability
and affect regulation after rTMS. However, most partici-
pants had lost some weight (slight decrease in BMI), and
therapeutic effects on ED psychopathology had moder-
ately reduced at 12-month follow-up.

Four studies evaluated Deep Brain Stimulation (DBS)
of the Subcallosal Cingulate and Nucleus Accumbens.
Lipsman reviewed safety, clinical outcomes and neuro-
imaging (PET scan) outcomes of subcallosal cingulate-
DBS in SE-AN patients analyzed over 12 months of active
stimulation [48]. The DBS safety profile in SE-AN was not
substantially different from that observed in other stud-
ies that used DBS as a treatment for psychiatric disor-
ders, such as OCD or depression. In addition, there were
significant and lasting improvements in mood, anxiety,
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affective regulation, BMI, and changes in neural activ-
ity at the end of the follow-up period: this means that
DBS can impact the natural course of SE-AN and can
directly influence AN-related brain circuits. The poten-
tial therapeutic role of DBS in SE-AN was also assessed
in a case report by Arroteia et al., where they described
impressive weight gain in a 42-year-old woman suffering
from chronic and treatment-resistant AN (bulimic sub-
type) after 12 months of bilateral Nucleus Accumbens
(NAcc) DBS [52]. DBS of the NAcc is a treatment option
that should be considered in SE-AN when conventional
treatment approaches recommended by evidence-based
guidelines have not been able to ensure long-lasting
improvements in ED-related symptoms and psychopa-
thology. The RTC conducted by Martinez reported sig-
nificant improvements in BMI and weight gain, but not
in ED symptoms and psychopathology [35]. In order to
study the application of DBS research in individuals with
SE-AN, Park et al. have presented an innovative clinical
trial protocol, which is still ongoing [64].

Only one study assessed a brain-centered intervention,
stereotactic surgery, that cannot be formally stated as a
brain stimulation therapy because of its ablative purpose
(which differs from DBS stimulating surgery). In Alzo-
la’s study, marked improvements in neuropsychological
indicators of anxiety, depression and subjects’ perceived
quality of life were observed [53]. The patients refused
any type of psychotherapy. For this reason, the improve-
ments recorded may be attributed almost exclusively to
the surgical intervention. Stereotactic surgery may be an
option for patients with chronic anorexia nervosa where
conventional treatments have proved insufficient.

Discussion

AN presents clinicians with significant challenges due
to its chronicity, high relapse risk, and considerable
morbidity and mortality rates [5-8]. The ego-syntonic
nature of the disorder, characterized by denial and lack
of treatment motivation, distinguishes AN from other
mental disorders [3, 4]. Despite limited scientific evi-
dence on SE-AN treatments, the future holds encourag-
ing prospects for developing more effective therapeutic
approaches [19, 20]. The present review examined vari-
ous treatment options for individuals with SE-AN; in
particular, psychotherapeutic, pharmacological, and neu-
rostimulation approaches were identified.

Various reports on treatment effectiveness in individu-
als with chronic AN evaluate CBT and its greater effec-
tiveness compared to SSCM [9, 32, 36, 40, 65]. Similarly,
several studies have reported that inpatient CBT-E is
well-accepted and effective [9, 32, 36, 37]. Only the more
recent study by Frostad et al, regarding the therapeu-
tic potential of outpatient CBT-E, reported an elevated
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dropout rate, suggesting that CBT is more tolerated
when carried out in an inpatient setting [46]. Nonethe-
less, the group of patients that completed the treatment
achieved significant weight gain both at EOT and after a
one-year follow-up (80% had a BMI>18.5), proving that
outpatient CBT-E is a valid alternative to hospitalization
[46]. Le Grange et al. identified predictors and modera-
tors of outcome at the end of treatment: worse depres-
sion level, older age, more severe ED-related symptoms,
and AN-BP subtype (binge eating/purging) [40].

When considering pharmacological treatments,
research on dronabinol, antipsychotics, and ketamine
showed some mixed results regarding the often com-
plementary areas of weight gain and improvement in
ED-related symptoms [26, 43, 44, 49, 51, 56]. Some medi-
cations showed positive effects on weight gain [26, 43,
49, 51, 56], and others on ED psychopathology [43, 44,
49, 51]. Dronabinol, a synthetic orexigenic cannabinoid,
showed some modest effects on weight gain and meta-
bolic changes [56]. Conversely, it was found to be inef-
fective in improving ED psychopathology. Such a profile
could hold clinical importance for patients with SE-AN
even in the absence of notable changes in psychopatho-
logical symptoms [56].

Regarding antipsychotics, some studies showed that
olanzapine and haloperidol can have the potential to
induce weight gain [26, 49, 51]. These results, however,
show some contradictions, such as the fact that olan-
zapine offered modest benefits in weight gain, consid-
erably less than the substantial weight gain observed in
treating other disorders using the same pharmacological
therapy [26]. Moreover, evidence for olanzapine’s signifi-
cant impact on AN-psychopathological features, such as
excessive concerns about weight gain and obsessiveness,
is conflicting [26, 66]. Regarding haloperidol, some small
studies showed how low-dose inpatient treatment exhib-
ited improvements in BMI and ED psychopathology, par-
ticularly in delusional symptoms and drive for thinness
[49, 51].

With respect to ketamine, some studies indicated
promising treatment approaches for SE-AN and its
comorbid conditions. In fact, research showed that intra-
muscular ketamine had a beneficial effect on depres-
sive symptoms, revealing high efficacy in reducing
depressive symptoms and the risk of suicide [44]. Minor
improvements were observed in controlling anxiety and
ED-related symptoms [44]. It was also demonstrated
that combining ketamine infusions with a therapeutic
ketogenic diet can be safe and effective in reducing ED-
related symptoms and psychopathology, despite a lack of
significant weight restoration [43].

Combining TKD with ketamine may help normal-
ize impaired dopaminergic function in AN, potentially
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improving brain circuit function and behaviors. Although
the underlying mechanisms remain unclear, the results
suggest that this approach is effective in AN patients who
have restored weight but continue struggling with body
image concerns and self-acceptance issues [67—69]. Simi-
larly, with regard to nutritional supplements, tyrosine has
shown potential therapeutic efficacy in improving psy-
chological traits associated with AN, such as depressed
mood and cognitive function [58, 59, 70, 71].

Finally, on the subject of brain stimulation therapies,
such as repetitive rTMS and DBS, we found promising
results in improving ED-related psychological traits (such
as mood and anxiety), affective regulation, and quality
of life [34, 42, 47, 48, 52]. However, we have observed
divergent results regarding outcome measures such as
BMI and weight gain. Some authors reported significant
improvements in this regard [35, 48, 52, 53], while oth-
ers described small ones, if any [33, 34, 53]. Similarly,
discordant findings were reported about ED symptoms,
with some moderately positive results [42, 48, 50, 53] and
some not significant findings [33—35].

In particular, the use of rTMS on DLPFC seems to
hold potential therapeutic effects. Its action in this cor-
tical area can lead to emotional regulation, cognitive
flexibility, and response inhibition [72—75]. Even in this
field, research shows conflicting results regarding ED
psychopathology, weight, and food intake: some studies
reported no clinical improvement, while others observed
reductions in food cravings and binge eating episodes
[50]. Moreover, some authors suggested that rTMS is
most effective as an addition to psychological therapy
and/ or cognitive training [76-78].

On the other hand, stereotactic neurosurgery acts
through neuromodulation of targeted limbic structures
such as the subcallosal cingulate [48, 79-81]. The two
main types of stereotactic neurosurgery are simulating
surgery, involving DBS, and ablative surgery, by means
of thermocoagulation and radiosurgery. Stereotactic
neurosurgery for psychiatric disorders aims to treat spe-
cific symptoms like anxiety, aggression, obsession and
compulsion by interrupting neural circuits in the limbic
system through surgical blocks using functional neuro-
imaging, particularly tractography. Chronic DBS stimu-
lation in these regions lead to reduced activity near the
target and hyperactivity of parietal structures involved in
the limbic and parietal regions, thus leading to impair-
ments in affective functioning [80]. These results were
found in both patients with the active disease and those
who recovered and restored weight [82, 83]. The cin-
gulate in fact plays a part in attributing reward value to
environmental stimuli and affective processing, both of
which are impacted in SE-AN [84]. Recent research has
also explored neurosurgical procedures like anterior
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capsulotomy for obsessive symptomatology and anterior
cingulotomy for anxious symptomatology [85, 86].

By acknowledging the patient as the central figure in
the therapy, interventions should involve intrapersonal
work, collaboration with significant others, and iden-
tity development beyond the confines of Anorexia Ner-
vosa. Factors identified by Starzomska et al.,, including
enhanced insight, externalization and devaluation of the
disorder, and improved interpersonal understanding, play
crucial roles in fostering self-determined recovery efforts
[87]. Furthermore, therapeutic strategies should extend
beyond towards the patient’s interpersonal relationships,
involving caregivers and family members, in order to
embrace the recent Maudsley AN treatment approach in
adults [88]. This approach implies intrapersonal explora-
tion, collaboration with significant others, examination
of identity beyond AN, questioning the value of AN, and
externalizing its impact on the individual’s life.

Limitations

Research evidence on treatment options for SE-AN
remains limited, and the methodological quality of stud-
ies is generally low. This review of treatment options
for SE-AN highlights the limitations of current studies,
including heterogeneity in sample size, follow-up peri-
ods, and treatment methods. The definition of SE-AN
remains unclear and changes among the different stud-
ies. On the basis of the search string set, deliberately kept
broad with the desire to offer a wide range of therapeutic
modalities, some relevant studies on the topic may have
been excluded. It remains of fundamental importance for
the future to offer a review of the literature specifically
focused on the individual therapies offered for SE-AN,
with due precision and in-depth analysis.

Conclusions

In conclusion, several of the studies reviewed reported
effectiveness of CBT treatments for individuals with
chronic AN, showing greater effectiveness compared
to SSCM, to the point of demonstrating that outpatient
CBT is a valid alternative to hospitalization. Regarding
the pharmacological treatments analyzed, a very great
heterogeneity of results emerges. In particular, some
drugs have shown positive effects on weight gain, such
as dronabinol and antipsychotics, others on the psycho-
pathology of ED, in particular ketamine. With respect to
brain stimulation therapies, such as repetitive rTMS and
DBS, we have found promising results in improving psy-
chological traits, affective regulation, and quality of life.
An integrated and personalized therapeutic approach
adapted to individual needs is vital to manage the com-
plexity of SE-AN, which includes various psychopatho-
logical elements, physical alterations, and often multiple
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psychiatric comorbidities. Embracing such an integrated
and patient-centered approach can give rise to new and
refined treatment strategies that effectively address the
multiple challenges posed by SE-AN.
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