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Abstract

Objective: Approximately 20% of people with Anorexia Nervosa (AN) and 10% with

Bulimia Nervosa (BN) will eventually develop a long-standing illness. Although there

is no set definition for Severe and Enduring eating Disorder (SE-ED), the common

criteria relate to a long duration of the disorder and a number of unsuccessful treat-

ment attempts. Research evidence for treatment of SE-ED remains limited, thus the

objective of this systematic review was to describe different treatment interventions

and their effects on SE-ED-related outcomes.

Method: A systematic search for quantitative treatment studies of adult participants

with SE-ED was conducted in June 2019 (PROSPERO, CRD42018115802) with no

restriction on eating disorder type. Altogether, 2,938 studies were included for title

and abstract screening.

Results: After systematic searches and article screening, 23 studies (3 randomized

controlled trials, 3 open-label studies, 8 naturalistic follow-up studies, 8 case series

and case studies, and 1 partially blinded pilot study) were included in the analysis and

data extraction. Methodological quality of the included studies was generally low.

Inpatient treatment programs (n = 5) were effective in short-term symptom reduc-

tion, but long-term results were inconsistent. Outpatient and day-hospital treatment

programs (n = 5) seemed promising for symptom reduction. Drug interventions

(n = 5) showed some benefits, especially as adjuvant therapies. Brain stimulation

(n = 6) led to improvements in depressive symptoms. Other treatments (n = 2) pro-

duced mixed results.

Discussion: This is the first systematic review to examine all of the different treat-

ment interventions that have been studied in SE-ED. The results will inform future

interventions in research and clinical practice.

K E YWORD S
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1 | INTRODUCTION

More advanced treatment options for Severe and Enduring Eating Disor-

ders (SE-ED) are needed, as so many patients have a longstanding trajec-

tory of the disorder. The lifetime prevalence for Anorexia Nervosa

(AN) is 1.4%, for Bulimia Nervosa (BN) 1.9% and for Eating Disorder Not

Otherwise Specified (EDNOS) 4.3% in women (Galmiche, Déchelotte,

Lambert, & Tavolacci, 2019). It has been estimated that approximately

50–80% of people diagnosed with AN will make a full or partial recovery

(Steinhausen, 2002). However, for almost 20% of the patients, the disor-

der prolongs and becomes enduring (Keel & Brown, 2010). Despite a

better prognosis for BN, it is estimated that approximately 10% of indi-

viduals diagnosed with this type of eating disorder will eventually

develop a long-standing illness (Keel & Brown, 2010).

There is currently no clear consensus on the definition of a SE-ED.

The most common defining criteria for SE-ED relate to duration of the

disorder and number of unsuccessful treatment attempts (Broomfield,

Stedal, Touyz, & Rhodes, 2017). Cut-off point in duration is commonly

set at 7 years (Treasure, Stein, & Maguire, 2015), with some variation

between studies. Despite these variations, follow-up studies reported

increased mortality rates in individuals with an enduring disorder as the

time to follow-up increased; however, some deaths occur due to causes

not directly resulting from the eating disorder itself (e.g., suicide)

(Steinhausen, 2002). Importantly, it is possible for a person to achieve a

full recovery even after suffering from an eating disorder for as long as

10–20 years (Noordenbos, Oldenhave, Muschter, & Terpstra, 2002).

Compared to other eating disorders, Severe and Enduring

Anorexia Nervosa (SE-AN) has been more widely investigated. For

example, in a recent study (Ambwani et al., 2020), outpatients with

SE-AN (characterized by high current distress and illness duration of

at least 7 years) reported worse eating disorder symptomology, more

lifetime hospitalizations and less social wellbeing compared to

patients with shorter illness duration. In addition, patients in the SE-

AN group were found to have less improvement in eating disorder

symptoms, body mass index (BMI), and social adjustment over time.

However, the definition of SE-AN also remains somewhat ambiguous.

The lack of an empirically derived definition of SE-ED makes the

combined efforts to investigate and manage the condition challenging.

Furthermore, the lack of definition hinders the recognition of the dis-

order in health care policies and practice and may delay the provision

of tailored care for individuals with SE-ED. For example, more uncon-

ventional treatment attempts instead of traditional treatment

methods could be utilized for patients in this group.

Recently, the treatment options for SE-ED have been extensively

discussed, although research evidence on the topic remains limited and

the methodological quality of the studies is generally low (Treasure,

Cardi, Leppanen, & Turton, 2015; Wonderlich et al., 2012). Tradition-

ally, the first step in treatment of eating disorders is improvement of

nutritional status that is emphasized before psychological treatment

can be successfully implemented. In SE-ED, experts have suggested a

differing approach to treatment (Strober, 2004; Treasure, Cardi, et al.,

2015; Wonderlich et al., 2012). For example, it is suggested for the

main focus to be on quality of life, social adjustment, and vocational

issues, and not on the assertive pursuit of significant reduction in eating

disorder symptoms (Wonderlich et al., 2012). This is because overly

challenging or demanding treatment goals may be overwhelming, pro-

mote resistance, and lead to harmful consequences among patients,

including increasing the risk of suicide (Strober, 2004).

Furthermore, starvation is an important maintaining factor in eating

disorders. Long-term poor nutritional status and disordered eating behav-

ior alter the structure and functions of the brain (Fonville, Giampietro,

Williams, Simmons, & Tchanturia, 2014). Due to this, SE-ED patients

might benefit from novel innovational treatment options, such as brain

stimulations designed to change the factors maintaining the disorder

(Treasure, Cardi, et al., 2015). In addition, although response to drug treat-

ments has been poor in eating disorders, especially in AN (Crow, 2019), it

has been suggested that SE-ED patients might benefit from medications,

especially medications that induce weight gain (such as olanzapine)

(Bosanac et al., 2003; Hansen, 1999), or stimulate appetite (such as can-

nabinoid dronabinol) (Andries, Frystyk, Flyvbjerg, & Støving, 2014). How-

ever, even after months of treatment attempts, the outcomes on

disordered eating behavior and weight recovery have been poor.

A previous review on the definitions and treatment of SE-ED con-

cluded that emerging psychological therapies show promise, although

most of the studies had recruited only underweight participants

(Hay & Touyz, 2015). In addition to treatment results, it also focused

on the conceptualization of recovery, clinical care, presentations and

treatment experiences, and problems of treatment resistance and

involuntary care in SE-ED patients. The authors noted the model of ill-

ness staging in SE-ED, particularly in SE-AN, similar to these in other

medical conditions, as potentially informative in the therapeutic pro-

cess. Shifting focus away from weight restoration and addressing co-

morbid factors, such as cognitive inflexibility, was suggested as a

promising strategy. The review, however, was limited to randomized

controlled treatment studies and open trials of novel approaches.

To the best of our knowledge, there is no previous systematic

review summarizing all the available treatment interventions for SE-ED

and their effects on SE-ED-related outcomes. Thus, treatment of SE-

ED has not been extensively investigated. Treatment outcomes need to

be investigated in relation to illness duration and severity in order to

finally find more targeted approaches to ensure that care pathways bet-

ter fit patients' needs. Therefore, the objective of this systematic

review was to describe different treatment interventions with quantita-

tive study design and their potential efficacy or effectiveness on SE-

ED-related outcomes, such as body weight, BMI, eating disorder

symptomology, general psychological symptomology, quality of life,

compensatory or compulsive behavior, and menstruation. Safety and

acceptability of the treatments were also summarized.

2 | METHODS

2.1 | Information sources and search strategy

A systematic search guided by the recommendations from the Pre-

ferred Reporting Items for Systematic Reviews and Meta-analysis

KOTILAHTI ET AL. 1281



(PRISMA) Statement (Moher, Liberati, Tetzlaff, & Altman, 2009) was

conducted in consultation with a librarian at the University of Eastern

Finland. Separate search strategies were developed for the six elec-

tronic databases: PubMed, PsycInfo, Web of Science, Scopus, Cinahl,

and Cochrane Central Register of Controlled trials. MeSH terms, key

words and Boolean operators were used as appropriate for each of the

databases. The search was conducted in June 2019 and all relevant arti-

cles published in English language from January 1998 to the time of the

search were assessed for eligibility. The search terms included "anorexia

nervosa" OR bulimi* OR "binge-eating" OR "binge eating" OR "eating

disorder*" OR EDNOS OR osfed OR "other specified feeding or eating

disorder*" AND "severe and enduring" OR “chronic*” OR "long-stand-

ing" OR "long-term," OR "long-time," OR "long-lasting," OR "treatment-

resistant," OR "long standing," OR "long term," OR "long time," OR "long

lasting" OR "treatment resistant" OR "treatment failure, AND "nutrition

therapy," OR "diet therapy," OR "dietary therapy," OR "diet modification,"

OR "dietary modification," OR "diet treatment," OR "dietary treatment,"

OR "nutrition treatment," OR "drug treatment," OR "drug therapy," OR

“pharmacotherap*,” OR “medicat*,” OR “medicines,” OR “psychotherap*,”

OR "behavior therapy," OR "behaviour therapy," OR "behavioral therapy,"

OR "behavioural therapy," OR "cognitive therapy," OR “mindfulness,” OR

“intervention*.” Additionally, the reference lists of included articles were

scanned for eligible articles.

In order to identify eligible articles, two independent researchers

(EK and AR) examined the titles and abstracts of the articles identified

in the search. Then, the full texts of the articles that met the inclusion

criteria (Table 1) were evaluated by the two researches (EK and AR).

Disagreements were resolved through discussions, and the third

reviewer (MW) was involved if needed.

2.2 | Eligibility criteria

Detailed inclusion and exclusion criteria for article screening are pres-

ented in Table 1. Studies including adult participants with SE-ED were

considered for eligibility. Only original English language studies with

full-text version available were accepted. There were few restrictions

in study design, so quantitative studies of any design, including ran-

domized controlled trials (RCTs), observational and case studies, were

considered. Moreover, studies with different types of treatment inter-

ventions were encompassed in the review. These involve drug trials,

nutritional therapies, psychological therapies, surgery, and behavioral

therapies. Both inpatient and outpatient treatments were considered.

2.3 | Data extraction

Data extraction were performed by two independent authors (EK and

AR) using pre-set extraction criteria, including author, publication year,

country, study design and settings, sample size, follow-up, participant

characteristics, outcome measures, and adverse events. The extracted

data were cross-checked for accuracy. Quantitative analysis of results

was not carried out due to the high heterogeneity of included articles

in terms of treatment characteristics and study design.

2.4 | Quality assessment

Two researchers (EK and MW) independently assessed the methodo-

logical quality of the included articles. According to the Center of

Evidence-based Medicine (Aardoom, Dingemans, Spinhoven, & Furth,

2013; Burns, Durkin, & Nicholas, 2009), studies were graded into one

of the following levels of evidence (the lower the level, the higher the

methodological quality): level I, double-blind RCTs; level II, open RCTs;

level III, observational studies (a: nonrandomized, controlled studies;

b: large (n > 100) nonrandomized, uncontrolled studies; c: medium-

sized (100 > n > 50) nonrandomized, uncontrolled studies); level IV,

small (50 > n > 10) observational studies, nonrandomized, uncon-

trolled; level V, case series, case reports, and expert opinions. In addi-

tion, the methodological quality of RCTs was assessed by a 13-item

evaluation form (Van Den Berg, Schoones, Vliet, & Theodora, 2007;

modified based on Van Tulder, Koes, & Bouter, 1997). Equal weight

was given to all criteria in the list resulting in a methodological score

of 0–13. If the score was 9 or higher, the study was rated as being of

TABLE 1 Inclusion and exclusion criteria for the studies in this systematic review

Inclusion criteria Exclusion criteria

• Original full-text studies in English language

• Any design (randomized controlled trials, observational and case
studies)

• Any types of treatment interventions (drug trials, nutritional
therapies, psychological therapies, surgery and behavioral therapies)

• Inpatient and outpatient settings

• Participants 18 years old and older with eating disorder as a primary
diagnosis

• Participants with at least 7 years of illness duration (at least a 7-year
mean illness duration was accepted when a study included more than
10 patients), AND had several unsuccessful treatment attempts; OR

authors defined the eating disorder as “severe and enduring/chronic”
with at least 7 years of illness duration (or defined the eating disorder
as “severe and enduring/chronic”)

• Qualitative studies

• Follow-up studies for treatment studies already included in the
analysis

• Insufficient description of treatment procedures; description of the
characteristics of the patients but not the specific treatments nor the
treatment outcomes in detail.

• Main treatment provided for disorder other than an eating disorder
(such as psychotic disorder)

• Treatment provided to somatic, acute complications related to eating
disorder (such as gastrointestinal manifestations, dehydration etc.) or
other comorbidities
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good methodological quality as per criteria described elsewhere

(Anastasiadou, Folkvord, & Lupiañez-Villanueva, 2018).

3 | RESULTS

3.1 | Study selection

A flow chart of the selection process is reported in Figure 1. The system-

atic search identified a total of 5,512 articles. After removing duplicates,

titles and abstracts of 2,938 articles were screened for eligibility. At this

point 2,851 articles were excluded as irrelevant. The full texts of 85 arti-

cles were then evaluated. One additional article was identified through

reference lists of the included articles. After reviewing full-texts, 64 arti-

cles were excluded with specified reasons. The main reasons for exclu-

sion were: unsuitable study population (for example, duration of ED

<7 years); study design (for example, qualitative studies); outcome or

publication type (see the numbers in PRISMA diagram in Figure 1). Other

exclusion reasons were being a follow-up study for a previously included

study (n = 1); inadequate information given about the treatment (n = 1);

and treatment given primarily to another condition (n = 1).

3.2 | Study characteristics

A total of 23 studies published between 1998 and 2018 were included

in this review (Tables 2-7). The included studies were conducted in the

UK, Norway, the USA, Australia, Canada, Italy, Israel, and Denmark.

Additionally, one multi-site study was performed in Australia and the

UK. Three studies were RCTs (Andries et al., 2014; Dalton et al., 2018;

Touyz et al., 2013); eight studies had naturalistic follow-up design

(Abbate-Daga et al., 2015; Brown et al., 2018; Calugi, El Ghoch, & Dalle

Grave, 2017; George, Thornton, Touyz, Waller, & Beumont, 2004; Long,

Fitzgerald, & Hollin, 2012; Rø, Martinsen, Hoffart, & Rosenvinge, 2003;

Rø, Martinsen, Hoffart, & Rosenvinge, 2004; Rø et al., 2005); another

eight were case studies (Bosanac et al., 2003; Bratland-Sanda et al.,

2018; Christensen & Averbuch, 2009; Latzer, Eysen-Eylat, & Tabenkin,

2000; Levinson, Rapp, & Riley, 2014; Hansen, 1999; McClelland et al.,

2013; McClelland, Kekic, Campbell, & Schmidt, 2016); and three were

open-label studies (Lipsman et al., 2017; Lipsman et al., 2013; Mills,

Park, Manara, & Merriman, 1998). In addition, one study was a partially

blinded pilot study (Van Den Eynde, Guillaume, Broadbent, Campbell, &

Schmidt, 2011). Inclusion criteria and indication of SE-ED for each of

the individual studies are presented in Table 2.

Majority of the participants in the included studies were women

with only four studies (Brown et al., 2018; Calugi et al., 2017; Rø

et al., 2004; Rø et al., 2005) recruiting both men and women. The

sample size ranged from n = 1 (case studies) to n = 164 participants.

Mean age ranged between the ages of 20–40. The mean duration of

the eating disorder was reported in 18 studies and was approximately

19 years (range 9–35).

The studies investigated a broad range of treatments. Inpatient

treatment programs were investigated in five studies (Calugi et al.,

2017; Long et al., 2012; Rø et al., 2003; Rø et al., 2004; Rø et al.,

2005). Psychotherapeutic outpatient or day-hospital treatments

were examined in another five studies (Abbate-Daga et al., 2015;

F IGURE 1 PRISMA flow
chart of the article selection
process
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Brown et al., 2018; George et al., 2004; Levinson et al., 2014; Touyz

et al., 2013); and a separate five of the included studies were drug

interventions (Andries et al., 2014; Bosanac et al., 2003;

Christensen & Averbuch, 2009; Mills et al., 1998; Hansen, 1999).

Brain stimulation therapies were studied in six studies, of which four

studied repetitive transcranial magnetic stimulation (rTMS) therapy

(Dalton et al., 2018; McClelland et al., 2013; McClelland et al., 2016;

Van den Eynde et al., 2011); and two deep brain stimulation (DBS) of

subcallosal cingulate (Lipsman et al., 2013; Lipsman et al., 2017). Fur-

thermore, one study employed total parental hyperalimentation

(Latzer et al., 2000) and one resistance training (Bratland-Sanda

et al., 2018).

The outcome measures varied considerably between the studies.

Nineteen out of 23 studies reported a change in weight or BMI as

their primary or secondary outcome. Other common outcome mea-

sures included a change in eating disorder symptoms or psychopathol-

ogy (17 studies), and a change in mood (12 studies). Seven studies

examined a change in clinical impairment or general symptomology.

Safety or acceptability of the treatment was studied in five out of

23 studies. Other outcomes studied were, for example: a change in

compensatory behavior in four studies; a change in compulsive behav-

ior in four studies; and menstruation in two studies. Four studies also

examined quality of life, and two studied readiness to recover as an

outcome measure.

3.3 | Methodological quality

The level of evidence of the included studies ranged from low to high

(please see Tables 3–7 for details). Overall, three studies were found

to have high Level I evidence (all RCTs), five Level III evidence, five

Level IV evidence, and ten Level V evidence. Most of the drug trials

had insufficient methodological quality largely due to a case study

design (Table 5).

3.4 | Synthesis of results

3.4.1 | Inpatient treatment programs

Inpatient treatment programs were studied in five naturalistic follow-

up studies (Calugi et al., 2017; Long et al., 2012; Rø et al., 2003; Rø

et al., 2004; Rø et al., 2005) (see Table 3). All reported treatment pro-

grams were either completely or in part based on cognitive behavioral

therapy (CBT) and consisted of both individual and group sessions

with a therapist. Two studies employed nutrition plans aimed at

weight restoration in SE-AN patients (Calugi et al., 2017; Long et al.,

2012). The use of antidepressants was evaluated individually in two

studies, and those patients with, for example, recurrent severe

depression were advised to continue their medication (Rø et al., 2003;

TABLE 7 Characteristics and outcomes of included studies examining parenteral nutrition and strength training in the treatment of severe
and enduring eating disorders

First Author

Year

Country

Study

design

Setting

Participants

N

Diagnosis

Mean baseline BMI (SD)

Ethnicity/race

Mean age (Mean

duration of illness,

SD), years

Type of treatment

Treatment duration,

Follow-up

Outcome

measures Main findings QA

Latzer

2000
Israel

Case study

Outpatient

N = 1

AN-BP
12
Child of middle-class
mixed,
Ashkenazi-Sapharlic,

parents

24 (11) Total parenteral

hyperalimentation
Duration: 7 mo
FU: 1 year

Weight

GI symptoms
Menstruation
Mood (NR)

Gained 10 kg in 7 mo. FU:

maintained stable
weight, GI symptoms
almost disappeared. FU
(1 year): weight gain
maintained, not

menstruated. Positive
change in mood.

Level

V

Bratland-Sanda
2018
Norway

Case study
Outpatient

N = 1
AN-R
17.6
Ethnicity/race NR

25 (9) Maximal Strength
Training 3 x w

Duration: 16 w
FU: 6 mo

ED
symptoms
(EDE)

Weight

BMD (DXA)
Muscle
strenght

Energy
intake

Compulsive
exercise
(CET)

No change in EDE or
weight. BMD increased
by 4% in lumbar spine
and right femoral neck,

by 3% in left femoral
neck. Strength improved
by 36% in upper body,
and 30% in legs. From
EOT to FU strength

decreased by 7%.
Inability to adhere to
adequate energy intake.
No change in CET.

Level
V

Abbreviations: AN-BP, Anorexia nervosa, binge-purging type; AN-R, Anorexia nervosa, restricting type; BMD, Bone mineral density; CET, Compulsive exer-
cise test; DXA, Dual x-ray absorptiometry; ED, Eating Disorder; EDE, Eating Disorder Examination interview; EOT, End of treatment; FU, Follow-up; GI,
Gastrointestinal; Mo, Months; NR, Not reported; W, Week.
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Rø et al., 2004). In Calugi et al. (2017), psychotropic drugs were not

prescribed as a part of the treatment and those patients taking medi-

cation were gradually tapered off them. Programs lasted from three to

five months on average. Sample sizes were moderate, between n = 25

and n = 72 patients. Two studies included only participants with AN,

and the other three had participants with AN, BN, and EDNOS diag-

noses (Table 3).

Eating disorder symptoms, as measured by Eating Disorder Exam-

ination Interview, Eating Disorder Examination Questionnaire, and

Eating Disorder Inventory, were significantly improved in all five inpa-

tient studies. Most of the reductions in eating disorder symptomology

occurred during the inpatient treatment and only two studies found

improvements during the follow-up (Calugi et al., 2017; Long et al.,

2012). General psychopathology also improved during the treatments

in all four reporting studies (Calugi et al., 2017; Rø et al., 2003; Rø

et al., 2004; Rø et al., 2005).

Four studies reported weight changes, all of which found signifi-

cant weight gain (Calugi et al., 2017; Long et al., 2012; Rø et al., 2004;

Rø et al., 2005). Calugi et al. (2017) found that weight increased from

admission to the end of the treatment (20 weeks), but not during six

and 12 months of follow-up. Instead, a decrease in weight was

reported during that period; however, the mean weight still remained

higher after 12 months of follow-up compared to baseline weight.

Moreover, high acceptability of the treatment was observed with 85%

of patients completing the study. In a study by Long et al. (2012), the

mean BMI increased from 14.1 to 19.5 kg/m2 during the treatment

(mean length 102 days). The increase in BMI was also maintained dur-

ing a 4-year follow-up. On the contrary, Rø et al. (2004) reported a

negative correlation between weight gain during treatment and

follow-up, that is those patients with successful weight gain during

inpatient treatment tended to lose weight after discharge to follow-

up, and those without successful weight gain managed to gain weight

during follow-up. Those patients with low weight on admission

showed a significant mean weight increase of approximately 4 kg at

the follow-up. In a study by Rø et al. (2005), weight also increased

particularly during the 2-year follow-up although weight gain during

inpatient treatment was not significant.

Two studies assessed changes in binge/purge behavior, and laxa-

tive misuse (Rø et al., 2003; Rø et al., 2005). Both found a decrease in

these episodes during treatment. However, similarly to weight gain

outcomes, compensatory behaviors did not decrease during follow-

up, with some tendencies for increase reported.

3.4.2 | Outpatient and day-hospital treatment

programs

One RCT (Touyz et al., 2013), three naturalistic follow-up studies

(George et al., 2004; Abbate-Daga et al., 2015; Brown et al., 2018),

and one case study (Levinson et al., 2014) assessed outpatient or

day-hospital treatment programs in the treatment of SE-ED.

Table 4 presents details of the study characteristics and main

outcomes.

Treatment was specifically modified for SE-ED by prioritizing

quality of life and harm minimization associated with eating disorder

instead of weight gain and recovery in an RCT by Touyz and col-

leagues (Touyz et al., 2013). They randomized 31 SE-AN outpatients

to CBT-AN treatment arm and 32 SE-AN patients to specialist sup-

portive clinical management. High retention rate (85%) was achieved

at a follow-up (6- and 12-month post-treatment) and both treatments

were acceptable.

Treatment was also modified for SE-ED in another study by

focusing on raising awareness and doubt about living with chronic AN

(George et al., 2004). Generally, in outpatient and day-hospital treat-

ment studies, treatments consisted of psychological individual and/or

group sessions provided two to six times per week. Two studies also

provided weekly sessions with a dietitian (Abbate-Daga et al., 2015;

Brown et al., 2018). Programs lasted from one to eight months.

Follow-up periods also varied, from no follow-up to one-week to two-

year follow-up. There was a high heterogeneity in study sample sizes

(from n = 1 to n = 164). Three studies included only participants with

AN, one study included participants with AN or BN, and one study

with AN or EDNOS diagnoses.

All but one of the four studies reporting changes in eating disor-

der symptoms found significant improvements in symptoms during

outpatient or day-hospital treatment (Abbate-Daga et al., 2015;

Brown et al., 2018; Levinson et al., 2014; Touyz et al., 2013). Impor-

tantly, improvements were not limited to the treatment period and

continued also during follow-up (from 1 week to 12 months). For

example, BMI significantly increased both during treatment (mean

increase of 0.6 kg/m2) and follow-up (mean increase of 0.1 kg/m2) in

the RCT in SE-AN patients by Touyz et al. (2013). A naturalistic

follow-up study by Brown et al. (2018) also reported a clinically signif-

icant increase in BMI (mean = 1.7 kg/m2) in binge/purge SE-AN

patients. In Levinson et al. (2014) study, a case with restrictive SE-AN

gained weight during CBT with imaginal exposure therapy treatment,

which was maintained at 1-month follow-up. George et al. (2004)

found neither change in eating disorder symptoms nor in weight dur-

ing 6 months of a motivational enhancement and schema focused

CBT program. However, motivational therapy employed in that study

was not aimed at symptom reduction, but rather at increasing the

readiness to recover from an eating disorder. Moreover, it included

both SE-AN and severe and enduring EDNOS patients.

Treatment seemed to increase participants' motivation to recover

from their eating disorder. In the RCT by Touyz et al. (2013), the

group that received CBT and the group that received specialist sup-

portive clinical management showed significant improvements during

treatment and 12-month follow-up. At follow-up, the group that

received CBT had higher readiness to recover than the group that

received specialist supportive clinical management. Motivational ther-

apy employed in the study by George et al. (2004) resulted in a signifi-

cant change in motivation to recover. Many patients reported, for the

first time ever, that they were willing to consider making changes,

which could be considered a first step in the recovery of eating disor-

ders. Despite this, there were no changes in eating disorder symp-

toms, life satisfaction, and early maladaptive schemas.
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Treatment outcomes such as an increase in BMI (aiming for BMI

of at least 17.5 kg/m2), change in eating disorder symptoms, and

change in compensatory behavior were studied in two of the included

studies (Abbate-Daga et al., 2015; Brown et al., 2018). A 6-day partial

hospital program for an average of 90 days resulted in 24% of patients

with binge/purge AN and 29% of patients with BN meeting full recov-

ery, defined by a BMI >18.5 kg/m2, no fasting, binge/purge behavior

in the last 28 days, and Eating Disorder Examination Questionnaire

Global scores within one standard deviation of community means

(Brown et al., 2018). At mean of 11.5 months follow-up, the propor-

tion of patients with AN in full remission had increased, whilst the

proportion of patients with BN had decreased. Abbate-Daga

et al. (2015) demonstrated that both binge/purge and restrictive AN

patients (n = 31) with long-standing eating disorders were less likely

to recover during treatment and follow-up when compared with AN

patients with a shorter duration of the illness (n = 25). In their study,

at the end of the six-month day-hospital treatment, only 11% of

patients with SE-ED met remission criteria, defined by a

BMI > 17.5 kg/m2, the absence of binge/purge episodes, and normal

scores on Eating Disorder Inventory 2 subscales 1–3 (drive for thin-

ness, bulimia, and body dissatisfaction).

3.4.3 | Drug trials

Overall, five drug trials met the inclusion criteria for this review and

study characteristics and main findings are presented in Table 5. These

included one randomized cross-over study (Andries et al., 2014), three

case-studies (Bosanac et al., 2003; Christensen & Averbuch, 2009;

Hansen, 1999), and one open-label study (Mills et al., 1998). The drugs

studied were dronabinol (n = 1 study), olanzapine (n = 2 studies), keta-

mine (n = 1 study), and duloxetine (n = 1 study). Study populations var-

ied between n = 1 and n = 24 participants, and study durations

between three weeks and seven months. Three studies included only

participants with AN, one study included participants with AN or BN

and one study included a case with BN diagnosis.

Dronabinol was found to promote weight gain in a RCT compar-

ing a 4-week dronabinol treatment to placebo in AN patients (Andries

et al., 2014). Dronabinol is a synthetic cannabinoid that in addition to

improving appetite as a function of endocannabinoid system also

seems to have anabolic effects by interacting with molecular targets

involved in peripheral fat metabolism (Cota et al., 2003). Despite small

improvements in weight in the dronabinol group, changes in eating

disorder symptoms were minimal and did not differ between the

groups (Andries et al., 2014). No severe adverse events were reported

in either group, whilst reported side effects were similar in dronabinol

treatment and placebo groups.

Olanzapine was studied in two case studies that included AN par-

ticipants only (Bosanac et al., 2003; Hansen, 1999). One was a case

series of 14 participants and the other a single case study. Olanzapine

was prescribed as it is known to diminish anxiety (Tollefson & Kuntz,

1999) and to alleviate body image perception as well as induce weight

gain as a side effect (Powers, Santana, & Bannon, 2002). Both studies

reported significant weight gain during the olanzapine treatment

(Bosanac et al., 2003; Hansen, 1999). In the case series, the average

dosage was 9.7 mg/day (Bosanac et al., 2003). The initial dosage in the

case study was 10 mg/day, but it was reduced to 5 mg/day due to

patient's complains of tiredness and dizzy spells (Hansen, 1999).

Olanzapine was found to increase weight clinically significantly both

given alone and in conjunction with other psychotropic drugs.

Ketamine was studied in one open-label study including patients

with longstanding AN, BN and compulsive eating (Mills et al., 1998).

Two to nine ketamine infusions were given at intervals of five days to

three weeks. Ketamine blocks the excitement of the hippocampus by

glutamate-NMDA receptors that leads to long-term potentiation (LTP)

and thus can affect patients' compulsive drive characterized by fre-

quent recall of anorexic thoughts (Mills & Medlicott, 1992; Stringer &

Guyenet, 1983). Nine of the 15 patients responded to the treatment

(Mills et al., 1998). Scores for compulsive behavior and compulsive

eating and self-starvation decreased for the responders, with no

change in the nonresponders. Weight change depended on ED diag-

nosis. Patients with SE-BN lost weight during treatment whereas

those with SE-AN gained weight. All patients except one reported

subsequent resumption of menstruation.

One case study assessed duloxetine in the treatment of SE-BN

(Christensen & Averbuch, 2009). Duloxetine acts as reuptake inhibitor

in serotonin and norepinephrine systems, both of which are presumed

to play a part in pathophysiology of BN (Barbarich, Kaye, & Jimerson,

2003; Brambilla, 2001; Kaye, Gendall, & Strober, 1998). The case

study reported that binge/purge episodes were decreased from at

least two per day to one per day with 30 mg/day of duloxetine for

three weeks (Christensen & Averbuch, 2009). After that, the dose was

increased to 60 mg/day for 12 weeks. This led to further decrease in

binge/purge episodes to one per month. However, due to patient's

complaints of jitteriness, the dose was reduced to 30 mg/day. Despite

the decrease, episodes were maintained at one per month for the four

months of follow-up.

3.4.4 | Brain stimulation therapies

Of the 23 included articles, six assessed brain stimulation therapies as

treatment for SE-ED. Of these, four assessed rTMS (Dalton et al.,

2018; McClelland et al., 2013; McClelland et al., 2016; Van den Eynde

et al., 2011), and two reported DBS of the subcallosal cingulate

(Lipsman et al., 2013; Lipsman et al., 2017). Study characteristics and

main findings are presented in Table 6.

There was only one RCT included (Dalton et al., 2018), which was

a feasibility trial of real versus sham rTMS treatment in adults with

SE-AN. They randomized thirty-four participants into two groups

(17 per group) and found that the treatment protocol was feasible and

acceptable to participants. This study provided preliminary evidence

for the therapeutic potential, especially moderate to large effect sizes

for mood outcomes, of rTMS in SE-AN.

Generally, in the reviewed brain stimulation studies, the duration

of the treatments varied from one 20-minute exposure to repeated
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sessions for five weeks in rTMS and from six months to over 1 year

continuous stimulation in DBS. Sample sizes were generally small,

ranging from n = 2 to n = 34 participants. All six studies included

patients with either restricting or binge/purge type of AN. All partici-

pants had a long history of eating disorder with a mean duration of

10 years or more.

Only one of the four brain stimulation studies that reported

weight changes, found a significant weight gain during the treatment

(Lipsman et al., 2017). In this study, the mean BMI increased from

13.8 to 17.3 kg/m2 over 12 months. However, weight gain did not

occur until at least three months after stimulation had started, even

though participants' depression and anxiety scores improved prior to

the weight gain.

Changes in eating disorder symptoms were assessed in five of six

studies examining brain stimulation therapies. No significant differ-

ence in eating disorder symptoms were found in a 4-week RCT com-

paring rTMS with sham rTMS (Dalton et al., 2018). Four studies

reported at least some improvements in ED symptomology (Lipsman

et al., 2017; McClelland et al., 2013; McClelland et al., 2016; Van den

Eynde et al., 2011). Three studies employed the Eating Disorder

Examination Questionnaire (Fairburn, 2009) to assess symptoms and

one study used the Yale-Brown-Cornell Eating Disorder Scale

(Mazure, Halmi, Sunday, Romano, & Einhorn, 1994). Results favored

active treatment but were of small effect size. Participants' mood

improved significantly in all studies that investigated brain stimulation,

although one study found a decrease in anxiety but not in depression

scores (Van den Eynde et al., 2011). Most studies assessed mood with

the 21-item Depression, Anxiety and Stress Scale (Lovibond &

Lovibond, 1995).

Brain stimulation therapies were generally found to be safe and

feasible treatment methods and also accepted by the patients (Dalton

et al., 2018; Lipsman et al., 2013; Lipsman et al., 2017; Van den Eynde

et al., 2011). Side effects of rTMS included a slight buzzing in the head

(Van Den Eynde et al., 2011), and occasional mild headaches

(McClelland et al., 2016), whilst DBS was linked to pain and nausea

(Lipsman et al., 2013; Lipsman et al., 2017). Adverse events, such as

electrolyte disturbances and seizures, did occur both during rTMS and

DBS, but they were in general related to the underlying disease, not

the treatment (Dalton et al., 2018; Lipsman et al., 2013; Lipsman

et al., 2017).

3.4.5 | Other treatments

Other interventions included in this review were one case study on

total parenteral hyperalimentation (Latzer et al., 2000) and one on

exercise (maximal strength training; Bratland-Sanda et al., 2018). Both

studies included only one participant with SE-AN. Study characteris-

tics and main outcomes are listed in Table 7.

In the hyperalimentation study, parenteral nutrition was provided

for seven months (Latzer et al., 2000). Total parental nutrition is con-

sidered as sub-optimal treatment option with many risks, whereas

enteral routes of feeding should be prioritized in treatment (Diamanti

et al., 2008). The study (Latzer et al., 2000) reported side effects such

as local infections, local irritation and an episode of hypokalemia.

Patient's weight increased by 10 kg during total parenteral hyperali-

mentation, and gastrointestinal symptoms mostly resolved (Latzer

et al., 2000). Also, a positive change in the patient's mood was

reported. At a 1-year follow-up, the patient had maintained her

weight gain; however, remained amenorrheic.

In the exercise study, the maximal strength regime was employed

for four months (Bratland-Sanda et al., 2018). Maximal strength train-

ing regime did not result in significant weight gain nor lead to

improvement in disorder symptoms. The patient in the exercise study

was unable to adhere to the recommended energy intake of

2,500–2,900 kcal per day. BMI increased from 17.6 to 17.9 kg/m2

during the study but was not considered clinically significant. Men-

strual dysfunctions also persisted. Despite this, the patient's muscle

strength and bone mineral density increased, resulting in normal bone

density in the course of the treatment, which was considered a signifi-

cant improvement.

4 | DISCUSSION

This review, presenting a wide variety of treatments interventions on

SE-ED with mixed outcomes, identified several encouraging results.

Summarized inpatient treatment programs were effective in short-

term symptom reduction, but long-term results were inconsistent. The

results of outpatient and day-hospital treatment programs seemed

promising for symptom reduction as well as other objectives such as

readiness to recover from eating disorder. Drug therapies showed to

be partly beneficial, especially as adjuvant therapies. Brain stimulation

therapies, which are the most novel approach in the treatment of SE-

ED, were shown to be safe, feasible and accepted by the patients.

Preliminary results also indicate that brain stimulation might lead to

improvements especially in depressive symptoms, which are common

in these patients. However, the quality level of the included studies

was mainly low apart from three high-quality RCTs.

Similarly to work by Hay and Touyz (2015), the present review

found that most of the included studies recruited underweight partici-

pants, of which a majority had longstanding AN (16/23 included stud-

ies). The remaining seven studies recruited participants with AN or

EDNOS except for one case study with a BN patient. At present, the

field of research is dominated by studies on AN, and less can be con-

cluded about the treatment of other prolonged eating disorders.

In this review, weight was shown to increase clinically signifi-

cantly during outpatient, day-hospital and inpatient treatments in SE-

ED patients (Brown et al., 2018; Calugi et al., 2017; Levinson et al.,

2014; Long et al., 2012; Rø et al., 2004; Rø et al., 2005; Touyz et al.,

2013). Most of the weight gain occurred during inpatient treatment,

but in outpatient settings, improvements were also made during the

follow-up. In some studies, such as Rø et al. (2004), patients with suc-

cessful weight gain during inpatient treatment tended to lose weight

after discharge to follow-up, whereas patients without successful

weight gain managed to gain weight during follow-up. This highlights
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different weight recovery trajectories between individuals with

SE-ED.

It has been argued whether weight recovery and symptom reduc-

tion should or should not be the primary goal in treating SE-ED.

Instead, other objectives, such as improving quality of life, are

suggested to be emphasized (Strober, 2004; Treasure, Cardi, et al.,

2015; Wonderlich et al., 2012). Surprisingly, only three studies

included in this review examined quality of life as their primary or sec-

ondary outcome. In the study by Touyz et al. (2013), significant

improvements in quality of life were achieved both at the end of the

intervention and follow-up. The focus of the treatment was on

improving quality of life rather than weight gain per se. Thus, reduced

pressure to gain weight may enhance treatment engagement in

patients with SE-AN. Concurrently, BMI significantly increased both

during the treatment and follow-up which reflects that in SE-AN,

improvements in quality of life and weight may be linked. Similarly,

Lipsman et al. (2013) found that improvements in quality of life were

connected to weight gain, as patients who achieved improvements in

BMI also showed improvement in quality of life. In a rTMS RCT by

Dalton et al. (2018), quality of life improved in the rTMS group during

the 4-month follow-up, but there was no significant change in BMI.

The enhancement in quality of life may have linked with the observed

improvements in depression, as comorbid depression is known to

associate with poor quality of life in individuals with SE-AN (Arkell &

Robinson, 2008). These results suggest that in SE-AN the quality of

life may be associated with both weight and depressive symptoms.

In this review, it was observed that eating disorder psychopa-

thology was improved during outpatient and day-hospital treat-

ments (Abbate-Daga et al., 2015; Brown et al., 2018; Levinson et al.,

2014; Touyz et al., 2013), psychological inpatient treatments (Rø

et al., 2003; Rø et al., 2004; Rø et al., 2005; Long et al., 2012), as

well as brain stimulation therapies (Calugi et al., 2017; Lipsman

et al., 2017; McClelland et al., 2013; McClelland et al., 2016; Van

den Eynde et al., 2011). Symptoms continued to improve during fol-

low-up in outpatient and day-hospital treatment programs that spe-

cifically aimed to decrease eating disorder symptoms. This result is

promising and suggests importance of focus on symptom reduction

also in SE-ED patients.

Previous research in AN has suggested that improvements in ED

psychopathology are closely related to improvements in starvation,

which highlights the important role of nutrition rehabilitation in ame-

liorating both symptoms (Calugi, Chignola, El Ghoch, & Dalle Grave,

2018). For example, malnutrition is known to influence cognition

which might hinder recovery (Fonville et al., 2014). However, in a

rTMS treatment study by McClelland et al. (2016), improvements in

both ED symptoms and mood were observed despite persistent low

weight in SE-AN patients. Therefore, although nutritional rehabilita-

tion and weight restoration is considered as the gold standard treat-

ment for AN, overcoming pharmacological interventions and

psychotherapy (Hay et al., 2014), there is a need for novel treatment

innovations for SE-ED to adjunct nutritional rehabilitation. However,

it is noteworthy that none of the studies included in this review stud-

ied the effects of nutritional rehabilitation on SE-ED per se, although

nutritional rehabilitation was included in many of the inpatient, day

hospital and outpatients programs.

Majority of the reviewed drug trails with olanzapine, dronabinol

and ketamine also reported weight gain (Andries et al., 2014; Bosanac

et al., 2003; Hansen, 1999; Mills et al., 1998), however, individual stud-

ies included only 1–24 participants and only one was an RCT (Andries

et al., 2014). Drug trials were generally short in duration and none of

the studies included a follow-up period, so long-term effects of these

pharmacological interventions remain unclear. However, in the RCT on

dronabinol by Andries et al. (2014), disordered eating behavior and

symptomatology remained unchanged during the treatment, which sug-

gests that dronabinol may not promote psychoactive effects, and was

limited to metabolic effects only. Dronabinol is a synthetic cannabinoid

agonist that is suggested to promote orexigenic and metabolic effects.

In SE-ED, however, even modest increase in weight without change in

psychopathology, may be crucial to the patients. Therefore, this form

of interventions with pharmacological therapies should not be over-

looked in SE-ED and should be investigated in the future.

Brain stimulation therapies were generally not effective in

increasing participants' weight except for one study with DBS that

had the longest stimulation period lasting up to 1 year (Lipsman et al.,

2017). In this study, authors suggested that preceding changes in lim-

bic functions might be necessary in order to enable weight gain. Thus,

the disorder may be maintained by anatomical structures distinct from

those governing basal vegetative functions, like appetite and metabo-

lism (Lipsman et al., 2017). A potential target of the treatment inter-

ventions should therefore be an alteration of the activity of these

structures, which naturally postulates a relatively long duration of the

brain stimulation.

Patients with SE-ED are commonly interested in getting help,

even if the thought of recovery remains challenging to them (Strober,

2004). Compliance for having active treatments to support recovery,

including weight recovery in SE-AN, is more challenging. SE-ED

patients struggle with the dilemma of wanting to get better but strug-

gle to commit and take responsibility for recovery as the eating disor-

der has often become such a crucial part of their identity (Stockford,

Stenfert Kroese, Beesley, & Leung, 2019). Studies in this review had

only few drop-outs with relatively high reported adherence to treat-

ment. This outcome supports the previously reported motivation and

commitment to treatment interventions in patients with SE-ED, how-

ever, is limited to patients who want to take part in studies and can-

not be generalized to all SE-ED patients.

In the light of the results pertaining to treatment of SE-ED, a

question regarding the usefulness of the term SE-ED itself should be

further discussed. The previously described staging model, proposed

by Hay and Touyz (2015), could provide a helpful guide in manage-

ment. Furthermore, based on the results of this review, both more tra-

ditional and novel treatment methods could be beneficial for this

group, particularly when traditional treatments fail to deliver good

outcomes even after numerous attempts. Tailored flexible treatment

solutions, focused on therapeutic alliance and based on the patients´

ambivalence in relation to treatment and recovery, are urgently

needed. Also, as the understanding of eating disorders is deepening,
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new innovative treatments might arise. Thus, we need to be open to

this opportunity. Moreover, more investigation on the long-term

physiological and psychological changes due to undernutrition are

needed, as these should be taken into account as a part of treatment.

There are several limitations in this review. There was high hetero-

geneity in terms of sample size, follow-up periods, treatment methods,

and outcomes measured between the studies. As the definition of a

SE-ED remains unclear, also the duration of illness of the participants

varied between the studies although was generally long (mean duration

between 9 and 35 years). Lack of consistency in these and other vari-

ables, such as previous treatment attempts and current medications,

challenges comparisons and synthesis of the results. Because of the

methodological disparities between the studies, comparison of different

treatment methods was not conducted. Some studies also had deficien-

cies in reporting, for example, most of the studies failed to report par-

ticipants' ethnicity and/or race. Most of the reviewed studies had also

suboptimal methodological quality due to nature of study designs

(e.g. uncontrolled studies, case studies). However, small study

populations and an observational nature are common in ED research

(Rocks, Pelly, & Wilkinson, 2014), and RCTs are not always ethically jus-

tified in the treatment of this population. However, it is worth noting

that this review also identified three RCTs of good methodological

quality and more RCTs, whenever possible to conduct, are warranted.

In the future, having a clear sense of targeted intervention mechanisms

could provide new possibilities for RCTs in this population.

In conclusion, this review identified several potentially beneficial

treatment options for SE-ED including inpatient treatments, outpatient

and day-hospital treatments, drug and brain stimulation therapies. How-

ever, more high-quality research evidence particularly based on RCTs,

when possible, is warranted. The question of what the best possible care

for someone living with a SE-ED is, remains unanswered. Additionally, it

is important to clarify and more consistently apply the definition of SE-

ED. Furthermore, future programs in this population may also include

other therapeutic goals, such as quality of life, as many of the studies

included in this review have focused mainly on traditional treatment

responses, such as weight gain and psychopathology. Finally, despite the

severity of SE-ED, the reviewed studies reported symptom reduction

and increased recovery, which is encouraging for the development and

improvement of future therapeutic approaches to treatment.
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