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Abstract
Anorexia nervosa (AN) is a disabling, costly and potentially deadly illness. 
Treatment failure and relapse are common after completing treatment, and a 
substantial proportion of patients develop severe and enduring AN. The time 
from AN debut to the treatment initiation is normally unreasonably long. Over 
the past 20 years there has been empirical support for the efficacy of several 
treatments for AN. Moreover, outpatient treatment with family-based therapy or 
individual psychotherapy is associated with good outcomes for a substantial 
proportion of patients. Early intervention improves outcomes and should be a 
priority for all patients. Outpatient treatment is usually the best format for early 
intervention, and it has been demonstrated that even patients with severe or 
extreme AN can be treated as outpatients if they are medically stable. Inpatient 
care is more disruptive, more costly, and usually has a longer waiting list than 
does outpatient care. The decision as to whether to proceed with outpatient 
treatment or to transfer the patient for inpatient therapy may be difficult. The core 
aim of this opinion review is to provide the knowledge base needed for 
performing safe outpatient treatment of AN. The scientific essentials for 
outpatient treatment are described, including how to assess and manage the 
medical risks of AN and how to decide when transition to inpatient care is 
indicated. The following aspects are discussed: early intervention, outpatient 
treatment of AN, including outpatient psychotherapy for severe and extreme AN, 
how to determine when outpatient treatment is safe, and when transfer to 
inpatient healthcare is indicated. Emerging treatments, ethical issues and 
outstanding research questions are also addressed.
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Core Tip: Outpatient psychotherapy is the mainstay of treatment of anorexia nervosa. Both early 
intervention and healthcare for severe and enduring anorexia nervosa are mainly performed in outpatient 
clinics. Even in severe and extreme anorexia nervosa outpatient psychotherapy is an alternative to 
inpatient treatment when the patient is medically stable. Medical management is essential for safe 
outpatient therapy. In this opinion review essentials in outpatient healthcare and medical management are 
discussed. Emerging therapies and outstanding research issues are addressed.
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INTRODUCTION
Anorexia nervosa (AN) is characterized by starvation, malnutrition, fear of weight gain and/or a 
disturbed body image, and severe dietary restriction or other weight-loss behaviors (e.g., purging, 
excessive physical activity). There are two subtypes of this condition: binge eating with purging (or only 
purging), and food restricting only[1,2]. Patients usually have a low body mass index (BMI), but some 
patients with rapid weight loss have a clinical picture of AN with a BMI within the normal range[3]. In 
addition, cognitive and emotional functioning are often markedly disturbed[4,5]. The prognosis is poor 
for a substantial proportion of patients[6], and mortality rates are high[7]. The comparative efficacy of 
available treatments is described in recent systematic reviews and meta-analyses[1,4]. The core aim of 
the present opinion review is to present an overview of the scientific essentials for AN outpatient 
treatment, including how to assess and manage the medical risks of AN, and how to decide when 
transition to inpatient care is indicated. Emerging therapies and outstanding research questions are 
addressed.

DIFFERENTIAL DIAGNOSIS
The diagnostic criteria for AN in the fifth edition of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) are provided in Table 1[2]. Diagnosing AN is usually straightforward, although 
sometimes the use of additional informants such as parents is necessary[4].

Inflammatory bowel disease (Crohn’s disease or ulcerative colitis), malignancies, thyrotoxicosis and 
diabetes can present a clinical picture similar to AN. In rare cases AN can be mimicked by a cerebral 
tumor including pituitary adenoma[4]. Patients with severe depression can experience weight loss due 
to loss of appetite or a belief that they do not deserve food. A patient with schizophrenia might avoid 
food due to various delusions[4]. Avoidant/restrictive food-intake disorder (ARFID) was initially 
regarded as a disorder of childhood, but is now regarded as an age-neutral disorder[4]. Core symptoms 
are food avoidance or restriction (volume or variety), together with weight loss or faltering growth, 
nutritional deficiencies, dependence on nutritional supplements for sufficient intake, and/or 
psychosocial impairment[4]. Although patients with ARFID do not present with the concerns about 
weight and body shape typically associated with AN[8], they are susceptible to the same medical 
complications[4,9].

EPIDEMIOLOGY
Approximately 92% of individuals affected by AN are female[10], but all genders, sexual orientations 
and ethnicities are affected[11]. The most common age of onset is 15-25 years[12]. The age of onset 
appears to be decreasing[6,13,14]. The incidence is low in children aged 4-11 years, but it increases 
significantly with age above 11 years[6]. The restricting subtype of AN is associated with earlier onset 
and greater likelihood of crossover to the binge-eating/purging subtype[15]. Onset after the age of 30 
years is rare[13,16].

The estimated prevalence of AN among young females is 0.3%[13,17], and it affects up to 4% of 
females and 0.2% of males during their lifetime[17,18].

Time-trend data suggest that the incidence of AN in Europe increased from the 1930s to the 1970s. 
This might have been due to improvements in the detection rate of persons with AN, but it might also 
reflect a true increase. In the 1960s another beauty ideal became more widely adopted, as represented by 
very thin models such as the supermodel Twiggy. It appears that the incidence of AN in Europe was 
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Table 1 Diagnostic criteria, subtypes and severity of anorexia nervosa

Diagnostic 
variable

Diagnostic 
criteria

(1) Restriction of energy intake relative to requirements in anorexia nervosa leads to significantly low body weight for the patient´s age, 
sex, developmental trajectory and physical health. Significantly low weight is defined as a weight that is less than the minimal normal 
weight or (in children and adolescents) less than the minimum expected weight; (2) Intense fear of gaining weight or of becoming fat, or 
persistent behaviour that interferes with weight gain, even though the patient has a significantly low weight; and (3) Disturbance in the 
way in which one´s body weight or shape is experienced, undue influence of body weight or shape on self-evaluation, or persistent lack of 
recognition of the seriousness of the current low body weight

Subtype 
designation

Restricting subtype: During the past 3 mo, the patient has not engaged in recurrent episodes of binge-eating or purging behaviour (i.e. self-
induced vomiting or the misuse of laxatives, diuretics or enemas). Weight loss is primarily through dieting, fasting or excessive exercise, or 
all of these methods; Binge-eating/purging subtype: During the past 3 mo, the patient has engaged in recurrent episodes of binge-eating or 
purging behaviour (i.e., self-induced vomiting or the misuse of laxatives, diuretics or enemas)

Current 
severity 

Mildly severe low body weight is defined as BMI > 17.00 kg/m2; Moderately severe low body weight is defined as a BMI of 16.00-16.99 
kg/m2; Severe low body weight is defined as a BMI of 15.00-15.99 kg/m2; Extremely severe low body weight is defined as BMI < 15.00 
kg/m2[1,2]

All three diagnostic criteria are required for the diagnosis anorexia nervosa. BMI: Body mass index.

stable from 1970 into the 21st century[19], but the global incidence of AN appears to be increasing, partic-
ularly in Asia and the Middle East[20,21]. However, the incidence of AN remains low in Africa and 
among African American females in the USA, in Latin America, and among Hispanics/Latinos in the 
USA[19]. These observations may reflect both genetic and cultural etiological factors. A large-scale 
national health survey in South Africa revealed that despite a high mean BMI of 29.0 kg/m2, more black 
African females were happy with their current weight and fewer attempted to lose weight, compared 
with females of other ethnicities[19,22]. A study involving the Caribbean Island of Curacao found no 
cases of AN among the mainly black population, while the incidence in the white population was 
similar to that in the United States and the Netherlands. That study was performed when the cultural 
influence of North America and Europe was increasing with the development of an affluent minority 
and relatively poor majority[23]. Studies involving Hispanics/Latinos in the United States found that 
they had fewer concerns about weight gain than did their non-Hispanic white peers, leading to fewer 
cases of AN[24]. This seems to be related to a body ideal of a “curvier” shape and higher body weight 
compared with the ideals in Western countries[25,26]. Case series of males with AN in Western societies 
indicate that they display many of the same characteristics and clinical course as females with AN[27]. 
AN in males has been reported in non-Western societies, but few cross-cultural data are available on the 
incidence and prevalence of AN among males[28,29].

RISK FACTORS AND DEVELOPMENT
The etiology of AN is complex and involves genetic and neurobiological factors[30], and a range of 
psychological risk factors has been identified, such as childhood anxiety disorders, trauma (e.g., sexual 
assault, physical abuse, neglect), early feeding problems, temperamental traits such as inhibition, perfec-
tionism and harm avoidance[31]. In addition, living in a society in which a high value is placed on 
thinness, including occupations that require a lean physique and perfectionism (e.g., sports and 
modelling), seems to be associated with an increased risk of AN[1,32-34]. Genetic studies indicate that 
genes coding for metabolic factors seem to play an important role in the development and maintenance 
of AN. The aspects of AN as a metabo-psychiatric disorder are further discussed in the section below on 
emerging therapies and outstanding research issues.

Most AN patients report that they started losing weight by voluntary dieting, but in some patients 
the weight loss is caused by depression, trauma, excessive exercise, a gastrointestinal disorder or 
protracted infection. If the initial weight loss is voluntary, the patient usually has a positive experience 
during the first mo. However, over time they will find it increasingly difficult to eat normally, and a 
normal meal can induce discomfort, anxiety or even panic reactions. The patient gradually becomes 
preoccupied with body weight and body shape. Negative experiences from trying to eat normally lead 
patients to eating too little. Food intake is further decreased in times of stress, and even everyday 
stressful experiences may induce a further reduction in food intake. Thus, patients enter a vicious cycle 
of reduced food intake with increasing overvaluation of shape and weight, and further reduction of 
food intake. Treatment becomes more difficult when these psychological maintaining mechanisms are 
established. The vicious cycle appears to include both psychological and somatic factors that are closely 
related to nutritional status (see Figure 1).
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Figure 1 Illustration of how anorexia nervosa may develop in most patients. Dieting, excessive exercise, depression, trauma, gastrointestinal disorder 
or protracted infection induce weight loss and malnutrition. In susceptible individuals the malnutrition causes the development of maintaining psychological 
mechanisms, which in turn decrease food intake and increase malnutrition. The malnourished patients enter a vicious cycle of reduced food intake with increasing 
overvaluation of shape and weight, they often establish dietary rules in order to decrease food intake and restrict their food intake. Everyday stressful experiences 
may induce event - or mood triggered further reduction in food intake.

PRIMARY PREVENTION
Research into the primary prevention of eating disorders (EDs) is in its early stages. A meta-analysis[35] 
concluded that there are promising strategies for universal prevention (targeting whole populations) as 
well as the selective prevention of EDs (targeting individuals showing specified risk factors), but not for 
indicated prevention (early detection and intervention for individuals with symptoms below the 
diagnostic level of EDs). However, most studies were found to have a high risk of bias, which 
demonstrates the methodological challenges of this research. The picture is even more complicated 
when looking specifically at AN. Stice et al[36] reviewed known risk factors to target in preventive 
interventions. They highlighted the challenge that risk factors predicting other EDs (body dissatis-
faction, negative affect, thin-ideal internalization, perceived pressure for thinness, dieting and family 
support deficits) do not consistently predict AN. Existing prevention programs tend to target these risk 
factors, and therefore they might be less effective in preventing AN. The only risk factor that spans the 
full spectrum of EDs, including AN, is impaired psychosocial functioning. An additional risk factor for 
AN is low BMI. This situation prompted Stice et al[36] to argue that AN-specific preventive strategies 
should target psychosocial functioning and healthy weight gain. However, previous universal 
prevention programs have demonstrated little or no effect on the prevalence of AN. A long-term effect-
iveness study of a school-based primary prevention program for AN in Germany found an effect on 
body self-esteem but not on disordered eating. However, that study exhibited implementation 
difficulties, including problems with maintaining the sample size[37]. Primary prevention in smaller 
populations with a high risk of an ED seems to exert some effects. An intervention designed to prevent 
the onset of EDs among adolescent athletes through a 1-year intervention program prevented the onset 
of EDs and reduced symptoms associated with EDs relative to assessment-only control athletes. 
However, the small number of ED patients in that study prevented a subgroup analysis of the effect on 
the prevalence of AN[36,38].

A recent study reviewed the evidence for the early detection of individuals fulfilling diagnostic 
criteria, which is an aspect of secondary prevention[39]. Those authors found evidence that educational 
interventions targeting professionals (e.g., from medical, educational or sports environments) are 
somewhat effective. The case for early detection is very strong, since many studies have demonstrated 
that the risk of severe and enduring anorexia nervosa (SE-AN) increases with the duration of untreated 
illness[40]. Until more evidence on primary prevention of AN is available, it seems prudent to focus 
efforts and healthcare costs on early detection and ease of access to treatment.

PROGNOSIS AND MORTALITY
Rates of recovery from AN at 1- to 2-year follow-ups with the best available treatments lie in the range 
of 13-50% across age groups[41,42]. Among the patients who complete psychotherapy the relapse rates 
are ranging from 9% to 52%, with most studies finding rates higher than 25%[43]. The average duration 
of illness with AN is about 6 years[12]. The long-term course is heterogeneous, with 20-year longit-
udinal studies finding that 30%-60% of patients will experience full remission, while 20% will have 
enduring illness and the remainder will have residual symptoms[43,44].

In a meta-analysis of 36 studies published between 1966 and 2010, the standardized mortality ratio for 
patients with AN (the percentage of observed deaths among patients with AN divided by the 
percentage of expected deaths in the population of origin) was 5.9[7]. One in five individuals with AN 
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who died had committed suicide[7]. However, these data were often derived from patients admitted to 
hospitals, and early intervention and active engagement might have reduced the prevalence, need for 
hospitalization and mortality[4,14]. No mortality was observed in a cohort of 51 patients with AN 
recruited from all individuals born in 1985 in Gothenburg, Sweden who were followed for 30 years[45]. 
Although these observations were made in a small cohort of young patients, they might indicate that 
early intervention and structured follow-up are associated with low mortality.

COMORBIDITIES
Both psychiatric and somatic comorbidities are common in AN. The most common psychiatric 
comorbidities are mood and anxiety disorders, obsessive-compulsive disorders, personality disorders, 
substance-use disorders and neurodevelopmental disorders such as autism spectrum disorder or 
attention-deficit hyperactivity disorder[4]. Comorbid disorders tend to worsen the prognosis of AN 
because they interfere with treatment response[46-49]. Suicidal behaviors and ideation are markedly 
increased in patients with ED[50,51]. Type 1 diabetes is sometimes a challenging comorbidity, since the 
omission of insulin in order to lose weight can induce severe complications, including recurring 
ketoacidosis and rapid development of neurological, retinal and renal complications, and is associated 
with a significantly increased mortality rate compared with AN without type 1 diabetes[52].

THE CLINICAL INTERVIEW AND THE PHYSICAL ASSESSMENT
Since most patients with AN should be treated as outpatients, the assessment should determine whether 
outpatient treatment is safe. A clinical interview is essential for risk assessment. Ascertaining the 
duration and severity of the patient’s ED may help to identify likely complications. Assessment of 
nutrition should include information about the intake of bread and similar thiamine-containing 
nutrients, the intake of meat and fish and other zinc-containing nutrients, and whether the patient has a 
varied or monotonous diet with the associated risk of multiple deficiencies[53,54]. Information about 
physical capacity compared with friends or relatives of the same age should be obtained. The clinical 
interview should also assess whether the patient has excessive exercise, vomiting and use of laxatives or 
other medications, including those that aim to increase metabolism (e.g., thyroxine), or herbs or other 
substances that may have metabolic or diuretic effects[55].

The presence of purging behaviors is sometimes difficult to assess, and corroborative sources of data 
should be obtained whenever possible. Information about past eating disorder treatment including 
previously diagnosed complications is also valuable[50]. Anamnestic information regarding attacks of 
dizziness, syncope, or near-syncope warrants the acquisition of more detailed anamnestic information 
about possible arrythmia and other causes of the attacks such as hypoglycemia or hypotension. 
Information regarding exercise (especially excessive exercise), vomiting or other purging activity, pulse 
rate during or before the attack, and data on altered medication can shed light on possible underlying 
mechanisms. In particular, recent onset of symptoms suggestive of cardiac arrythmia is important 
because refeeding might alter the electrolyte balance and further worsen unstable arrythmia. Chest pain 
and attacks of dyspnea could be related to pneumothorax or cardiovascular disease. The malnutrition in 
AN is associated with pulmonary changes that may predispose to spontaneous pneumothorax[56]. 
Patients with severe or extreme AN may have several potentially lethal complications, and these 
patients should be assessed by a physician with experience in extreme AN before outpatient treatment 
is commenced.

A physical examination should be performed in a sufficiently warm room and undressing should be 
performed gradually and respectfully to allow examination of the chest with auscultation of lungs and 
heart, including searching for systolic murmur in the left axilla that indicates mitral-valve insufficiency. 
Gentle palpation of the abdomen can give valuable information on the location of any abdominal pain, 
and whether the pain is referred. Palpation and percussion can reveal distension of the GI tract and 
other parts of abdomen including tendency to gastric retention. Arms and legs should be examined to 
assess the peripheral circulation, dehydration, peripheral oedema and pitting. Balance can be assessed 
by asking the patient to stand on one foot, and simple tests of coordination can reveal the risks of falling 
and fractures. Problems with coordination and balance can be related to malnutrition-induced cerebellar 
dysfunction or proximal myopathy, which is a common problem in severe malnutrition. This myopathy 
can be significantly increased during refeeding and can be associated with increased risk of falling[34].

It might be difficult to measure the blood pressure properly due to thin arms, but in patients with 
symptoms of orthostatic hypotension, valuable information can be revealed by using a blood-pressure 
cuff for children. Palpation of the pulse can give information about the heart rate, pulse pressure and 
dehydration, and the tendency for severe hypotension, which causes a very thin pulse wave with 
relative tachycardia[57]. Resting tachycardia is unusual and may be indicative of a superimposed 
infection or other complication[58]. The usual signs of infection (fever and elevated white blood cell 
count) may not be present in AN. A lower threshold to evaluate for an infection should be followed[57]. 
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Examination of the teeth can reveal erosions, indicating possible vomiting with risk of electrolyte 
disturbances[59].

Blood tests in AN (especially restricting AN) can be normal or close to normal even when the patient 
is at risk of lethal arrythmia or other severe complications of treatment. Therefore, using blood tests 
alone without comparing with the clinical picture is not adequate for risk assessment. Assessment of 
patients with extreme AN (BMI < 15 kg/m2) should be performed in collaboration with a physician with 
experience in extreme AN as this group of patients may have a large number of complications[57,60].

TREATMENT
Outpatient psychotherapy is the mainstay of treatment for AN, as it is less costly and disruptive than 
other, more intensive levels of care[61,62]. A proportion of patients will need inpatient psychotherapy or 
supportive care. Research data to guide choices among types of psychotherapy for outpatient and 
inpatient treatment are limited and disputed[1]. AN remains difficult to manage since patients are often 
challenging to engage, and outcomes are often poor, even in those who agree to commence treatment
[61]. However, over the past 20 years there has been empiric support for the efficacy of several 
treatments, mainly in the outpatient setting, and thanks to an improved understanding of the psycho-
logical mechanisms that maintain them, manualized treatments for children, adolescents and adults 
with AN have been developed.

The decision regarding whether to proceed with outpatient treatment or to transfer a patient for 
inpatient therapy may be difficult, especially in non-specialist or general psychiatry settings. The 
feasibility of outpatient psychotherapy requires containment of concerns regarding the short- and long-
term somatic consequences of malnutrition and monitoring of medical safety needs. The patient’s 
medical and psychiatric stability, AN severity, age and duration of illness must be considered during 
treatment decision-making[34]. Psychopharmacological medications are generally ineffective for 
promoting weight gain, reducing AN-related depressive symptoms or preventing relapse in AN[1]. 
However, there is some preliminary evidence for the use of atypical antipsychotics for adolescents to 
support the acute phase of renourishment[63]. Overall, medication plays a very limited role in the 
treatment of AN[1,64-66].

Early intervention improves outcomes, and so the rapid commencement of specialized treatment for 
EDs is essential[4,67,68]. The duration of untreated AN before treatment initiation varies, but multiple 
studies have found that adults and adolescents had AN for a mean of 30 mo before treatment was 
initiated[4]. The First Episode Rapid Early Intervention for Eating Disorders (FREED) study found that 
the duration of untreated AN in patients aged 16-25 years could be significantly reduced by 
implementing an early intervention service model and care pathway for young adults with EDs[69]. In 
addition, the proportion of patients taking up treatment was significantly higher among FREED patients 
than among those who received treatment as usual (TAU)[69].

Treatment of children and adolescents
Family-based treatment (FBT) is the most empirically supported intervention for children and 
adolescents with AN[4,29,70,71]. In general, FBT does not align with a particular therapeutic approach, 
but instead integrates techniques from a variety of schools of psychotherapy, including systemic, 
strategic, narrative and structural types of family therapy[72]. The overall philosophy of FBT is to 
empower parents to help their child to overcome a disease that is beyond his/her own control. The 
family is viewed as a resource and the child or adolescent with AN is seen as embedded in the family 
and temporarily regressed, and parental involvement in therapy plays a pivotal role in treatment 
success[72].

Six randomized, controlled trials (RCTs) have assessed the efficacy of manualized FBTs for AN in 
adolescents. Manualized FBTs have been compared with a single individual therapy (i.e. adolescent-
focused therapy) in only one RCT. In that trial, FBT was not significantly more efficacious than was 
adolescent-focused therapy at the end of treatment, but it was more effective for facilitating full 
remission at follow-up[61,73]. The findings of a Cochrane review suggest that the evidence favoring 
family-based interventions over standard treatment or other psychological approaches is not robust
[74]. This opinion has been criticized partly because studies of questionable validity were not excluded 
from the Cochrane review and because the study had inadequate statistical power[75]. FBT is 
recommended in several clinical guidelines[29,62,76] on the basis of evidence of remission rate, faster 
weight gain and less reliance on the young patient’s own motivation and ability to change their 
symptomatic behaviors.

Several modifications of standard FBT have been tested. One of these is Parent-Focused Family 
Therapy, a type of FBT in which most sessions only involve the parents. According to one high-quality 
RCT, this modality is as effective as traditional FBT, where the family is seen together[29,77]. Another 
modality of family therapy that has been adapted to treat AN is multifamily therapy, which draws on 
the conceptual principles of FBT, applying them to groups of typically five to seven families in extended 
whole-day sessions, initially over four consecutive days. The presence of other families and the intensity 
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of the contact creates a powerful treatment context wherein families learn from each other, share their 
experiences and gain multiple perspectives on the problems they face. The group context also helps to 
reduce the sense of isolation and stigmatization that is often experienced by families living with an ED
[78]. Another high-quality RCT compared systemic family therapy with FBT and found no significant 
differences in remission rates; however, the rate of weight gain was greater and the need for hospital-
ization was significantly lower in the FBT group[79].

While parental involvement is effective and often necessary to bring about changes in children and 
adolescents with AN, it does come at a considerable cost for the families. Parents may find the task of 
renourishment in the face of strong emotional reactions from their child daunting[80,81], and the 
intensive care required may be an economic burden for parents since it may require them to take time 
off from work. Regardless of which mode of FBT is chosen, monitoring of the patient’s somatic 
condition is necessary in order for parents to know that their child is safe while they struggle to learn 
how to manage, for example meal support, and for the family therapist to support the agency of the 
parents. Furthermore, although parents receiving FBT are supported to rely on their own experience 
when making feeding choices, they may need dietary advice on how to increase the energy density of 
the meals they provide to affected children. Consequently, easy access to multidisciplinary support 
helps parents and therapists to provide effective outpatient psychotherapy. It is important that all team 
members, e.g., the physician in charge of somatic assessment, understand the principles of parent 
empowerment, as described by Katzman et al[82].

Treatment of adults
Data to guide choices among types of psychotherapy for adults remain inadequate and disputed[1]. The 
guideline from the National Institute for Health and Care Excellence (NICE) on the recognition and 
treatment of EDs recommends that the first-line treatments for adults consist of structured individual 
therapies that focus on EDs, including individual cognitive behavior therapy (CBT) with an eating 
disorder focus (CBT-ED), Maudsley Model of Anorexia Nervosa Treatment for Adults or Specialist 
Supportive Clinical Management (SSCM) (36). These therapies have been evaluated in large-scale trials, 
which have revealed little or no difference in efficacy between them[4,83-86]. All of these therapies lead 
to considerable improvements in body weight and reductions in AN symptoms[4]. CBT-ED is the most 
widely used manualized individual psychotherapy for adult patients, with enhanced CBT for EDs (CBT-
E) as described by Fairburn probably being the most widely disseminated CBT-ED for AN[87].

Family based treatment or individual psychotherapy for adolescents?
The most common age of onset of EDs is in adolescence and young adulthood, but the clinical services 
for adolescents and adults are separate in some countries[4]. This means that patients and their families 
are often obliged to change treatments when the adolescent patient is transferred to adult services[61]. 
The choice of treatment should be related to the needs of the patients and their families. For adolescents, 
FBT is the current leading empirically supported intervention for AN[4,62]. NICE has recently 
recommended the use of CBT-ED in children and young people when family therapy is unacceptable, 
contraindicated or ineffective[62]. This recommendation was supported by promising results 
demonstrated by the application of CBT-E adapted for adolescents with EDs[72]. A recent systematic 
review found that outpatient CBT-E was well accepted by adolescent patients with AN; it was 
completed by about two-thirds of participants and produced improvements in eating-disorder psycho-
pathology and general psychopathology, and remission from AN was achieved by about 50% of 
patients at the 12-mo follow-up[88].

Some of the differences and similarities of FBT vs individual psychotherapy were discussed in a 
recent conceptual comparison of FBT and CBT-E[72]. Briefly, parental involvement in FBT is vitally 
important for the ultimate success of the treatment. In CBT-E, parental involvement is useful but not 
essential[72], with their role being simply to support the implementation of the one-to-one treatment. 
Both types of treatment address adolescent development, but in FBT the adolescent is not viewed as 
being in control of his/her behavior (i.e. the ED is considered to be controlling the adolescent). This is 
corrected in the first phase of the treatment by improving the parental control over eating[72]. In CBT-E, 
the adolescent is helped to learn how to control his/her behavior, and parents may help and support the 
adolescent in taking control[72]. In FBT, the adolescent is initially not actively involved and plays a 
more passive role, although their role becomes more active in the second and third phases of the 
treatment, while in CBT-E the adolescent is encouraged from the beginning to become actively involved 
in the treatment[72]. CBT-E for adolescents does not use directives or coercive procedures. The patients 
are never asked to work on issues that they do not consider to be a problem, as that would tend to 
increase their resistance to change. The key strategy of CBT-E is to create a formulation of the main 
mechanisms maintaining their individual eating problems, and actively involve the patient in the 
decision to address them, including their low weight. If they do not reach the conclusion that they have 
a problem to address, the treatment cannot begin or must be suspended.

A lack of insight and motivation for change in the young person is one of the main reasons why FBT 
is often preferred by both healthcare services and parents. However, most adolescents are able to reach 
the conclusion that they have a problem to address if they are introduced to CBT-E by a trained psycho-
therapist[61,72,89]. Once the patient is engaged in the process of change, their personal eating-disorder 
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psychopathology (outlined in the formulation) is addressed via a flexible series of sequential cognitive 
behavioral procedures and strategies, integrated with progressive patient education[61]. Despite several 
differences, the general strategy that is common to FBT and CBT-E is to address the maintaining 
mechanism of the eating-disorder psychopathology, especially undereating, as opposed to exploring 
any potential causes of the eating-disorder psychopathology. Both treatments take an agnostic view of 
the cause of the illness; that is, no assumptions are made about the potential origins of EDs[72].

Evidence-based treatment
Some clinical services still do not provide patients with evidence-based psychological treatments, or else 
they rely on therapists who deviate from the established protocols. The dissemination of FBT, CBT-E 
and other evidence-based treatments needs to be promoted. Web-centered training programs designed 
to enable simultaneous training of large numbers of therapists in different countries is a potential 
solution[61].

Severe and extreme anorexia nervosa
In DSM-5, severe AN is defined as AN with a BMI of 15.00-15.99 kg/m2, while extreme AN is defined as 
a BMI < 15.00 kg/m2 (see Table 1)[2]. Most of the studies on outpatient treatment of AN have included 
patients with mild or moderate AN. However, some studies have shown that outpatient treatment can 
be a valid alternative to inpatient treatment in cases of severe or extreme AN if the patient is medically 
stable[83,90,91]. Outpatient treatment must be safe, otherwise concerns regarding the medical risks will 
become the focus, rendering psychotherapy difficult or impossible to perform. When a patient is 
medically stable there is no significant risk of dangerous complications during therapy. These issues are 
discussed in more detail below in the section on medical management and in the treatment section.

In a case series of 30 patients aged ≥ 17 years with a mean BMI of 15.1 kg/m2 (range 12.82-15.99) at 
baseline, 66% completed outpatient CBT-E and demonstrated both considerable weight gain and 
reduced psychopathology at the end of treatment[90]. Among the 20 patients who completed the 
treatment, 11 (55%) were classified as having a “full response”, corresponding to BMI ≥ 18.5 kg/m2 

combined with a global score on the Eating Disorder Examination Questionnaire (EDE-Q) of less than 1 
SD above the community mean[87]. Moreover, among the 9 patients with BMI < 18.5 kg/m2, 7 (35%) 
had a BMI that was classified as being of mild severity (≥ 17.0 kg/m2 according to the DSM-5) and 2 
(10%) had a BMI of moderate severity (16.00-16.99 kg/m2), while no patient was classified as having 
severe or extreme AN. Changes remained stable at the 1-year follow-up, and no severe complications 
were observed in the study[90]. These findings indicate that outpatient CBT-E is a valid alternative to 
inpatient treatment for severe and extreme AN when the patient is medically stable.

SE-AN
A substantial subgroup of patients with AN develop SE-AN[92]. This is currently a rather ill-defined 
patient population. SE-AN is characterized by: (1) A persistent state of dietary restriction, underweight 
and overvaluation of weight/shape with functional impairment; (2) Duration longer than 3 years; and 
(3) Exposure to at least two appropriately delivered evidence-based treatments[41,93]. It is difficult to 
define what an appropriate treatment is, and a duration of longer than 3 years is very common among 
patients with AN. In addition, the criteria for recovery from AN remain unclear, so this population is 
potentially very large. In a 22-year follow-up study of 246 patients with AN and bulimia nervosa, the 
patients were assessed at 9 years and at 22-25 years after inclusion. Approximately half of those with 
AN who had not recovered by 9 years progressed to recovery by the 22-year follow-up[94]. These 
findings argue against the implementation of palliative care for individuals with SE-AN. At present 
only one formal RCT has been published on the treatment of patients with SE-AN. In that study, 63 
patients with an AN duration of at least 7 years were randomized to receive either CBT or SSCM, both 
adapted for the treatment of SE-AN and both in an outpatient setting. A very low attrition rate was 
observed, and small effects on the BMI and quality of life were detected in both treatment groups[95]. 
Raykos et al[96] compared illness severity and duration with outcome among 134 patients with SE-AN 
who received CBT-E in an outpatient setting and found that the illness severity and duration had no 
effect on outcome. In an inpatient study by Calugi and colleagues, 66 adult patients were divided into 
groups according to their illness duration: ≤ 7 or > 7 years. All patients received inpatient intensive CBT-
E as described by Dalle Grave[97], and the two groups showed similar improvements in BMI and 
eating-disorder symptoms at the end of treatment and at the 12-mo follow-up[98]. Thus, there appears 
to be either a weak or no association between AN duration and the effect of treatment among patients 
with SE-AN[99]. Although the findings of several studies indicate that these patients can benefit from 
psychotherapy, many with SE-AN are not provided with a treatment program when they seek care[41]. 
Their presence in an eating-disorder unit can exert complicated effects on the milieu, with a significant 
proportion of SE-AN patients reporting having experienced coercive efforts to increase their body 
weight[41]. The poor understanding and paucity of treatments for SE-AN has been described as a crisis 
in the field of EDs[41].
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Hypophosphataemia
During the first weeks of refeeding the patient’s blood levels of phosphate may drop significantly with 
an increased risk of cardiac arrhythmia. If not treated promptly in a patient with severe or extreme AN, 
critical hypophosphatemia may quickly ensue, which can lead to cardiac arrythmia, refeeding 
syndrome with heart failure, respiratory failure and central nervous system symptoms[50,100]. The 
clinical interview should include efforts to detect the risk of a sudden intake of large amounts of food, as 
part of binge-eating/purging AN. The BMI at the start of treatment and the food intake during the 
preceding 10 d indicate risk of significant hypophosphatemia during the first weeks of refeeding[101,
102]. Gradual increase of food intake during the first weeks of treatment significantly decreases the risk 
of significant hypophosphatemia. The AN-related inhibition of food intake will usually cause slow 
increase in the food intake in outpatient treatment. Mild hypophosphatemia can be treated with oral 
supplements, while significant hypophosphatemia is treated with intravenous phosphate. Patients with 
AN and a significant risk of severe hypophosphatemia should be treated as inpatient during the first 
weeks of refeeding.

Hypokalemia
Loss of potassium is usually caused by vomiting or other purging, but significant hypokalemia may also 
be seen as part of a refeeding reaction caused by increased insulin release induced by food intake. The 
insulin induces an intracellular flux of potassium with concomitant hypokalemia. Hypokalemia is 
associated with risk of cardiac arrythmia. Potassium intake the last hours before blood sampling may 
result in falsely increased potassium readings. Moderate hypokalemia is treated with oral supplements, 
while severe hypokalemia is treated with intravenous infusion. Patients with recurrent hypokalemia 
would usually not be regarded as sufficiently stable for outpatient therapy, partly because refeeding can 
exacerbate the condition[103].

Alkalosis
In purging, gastric acids are lost and alkalosis may be the consequence. Venous base excess can provide 
valuable information about alkalosis due to purging. As acid-base disturbances tend to develop before 
hypokalemia, venous base measurements may be more sensitive to purging than are blood levels of 
potassium. Alkalosis usually resolves rapidly when purging has stopped and the patient is rehydrated
[103].

Hypoglycemia
Significant hypoglycemia is a common problem in AN, both for the restricting and binge-
eating/purging subtypes. The main symptoms are dizziness or feeling of weakness, sometimes related 
to physical activity or after consuming sugar-containing nutritious drinks. If sugar is absorbed quickly it 
may induce hyperglycemia with concomitant insulin release and hypoglycemia[104]. Severe 
hypoglycemia is associated with an increased risk of arrythmia. Hypoglycemia usually resolves with 
refeeding and is not usually a problem when normal weight is re-established. Symptomatic 
hypoglycemia in patients with severe or extreme AN is usually not compatible with safe outpatient 
psychotherapy[34,105].

Hyponatremia
Isolated moderate hyponatremia is usually of little or no clinical importance, but severe hyponatremia 
warrants more detailed assessment and careful inpatient treatment[106].

Decreased glomerular filtration rate
The glomerular filtration rate may decline over time[1,107]. Impaired renal function is frequently 
overlooked by physicians. Clinicians should consider collecting 24-h urine and calculate creatinine 
clearance to correctly assess renal function in patients with SE-AN[108].

Low blood counts and anemia
Blood count often reveals leucopenia, granulocytopenia and mild thrombocytopenia. These low blood 
counts are usually moderate, have no clinical significance and typically resolve with refeeding. In rare 
cases extreme granulocytopenia or extreme thrombocytopenia indicate the need for inpatient care to 
manage risk of infection or bleeding[109,110]. Moderate anemia is common. It may be normocytic or 
macrocytic, even though vitamin B12 and folate may be normal[34]. Sometimes iron supplement is 
necessary, but the condition typically resolves with refeeding.

Vitamin deficiencies
Several vitamin deficiencies are common in AN. Specifically, deficiencies in fat-soluble vitamins such as 
vitamin D are common[111]. Routine supplementation with age-appropriate oral multi-vitamin and 
multi-mineral supplement is recommended[62]. Usually, vitamin D and calcium would be included in 
these supplements.
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Patients with a low intake of bread or other grain products may be at risk of developing thiamine 
deficiency. Severe thiamine deficiency can be fatal. Patients with suspected thiamine deficiency should 
be advised to take oral supplements or injections[112,113].

Mineral deficiencies
Magnesium deficiency in AN is usually related to reduced intake, but laxatives and diuretics may also 
cause magnesium deficiency[102]. Deficiency may cause fatigue, muscle cramps, mental problems, 
cardiac arrythmia and osteoporosis[114]. Mild or suspected deficiency is treated with oral supplements
[102]. Deficiency in zinc may cause depressive symptoms, reduced height growth and lack of appetite. 
Patients with low intakes of fish and meat should take an oral multi-mineral supplement containing 
zinc[115].

Elevated liver enzymes
Elevated aminotransferases are common in patients with AN. A mild increase in aminotransferases 
during the initial weeks of refeeding should not cause alarm or slow down the rate of refeeding[116]. 
While the liver enzyme values in AN can reach severe levels, a supervised increase in food intake and 
return to a healthy body weight usually rapidly leads to normalization of elevated aminotransferases 
caused by starvation and refeeding[116].

Electrocardiogram alterations
Sinus bradycardia, which is sometimes associated with orthostatic hypotension, is often observed in 
patients with severe or extreme AN[34]. An electrocardiogram (ECG) with corrected QT (QTc) interval 
measurement is usually performed to assess risk of arrythmia. When detected, a prolonged QTc interval 
is usually a consequence of QT- usage of interval-prolonging medications or electrolyte disturbances
[117]. Most ECG abnormalities respond to adjustment of medication and electrolytes and most do not 
need further investigation[4].

Generally, if the clinical and biochemical assessment suggests a significant risk of arrythmia, inpatient 
assessment and medical stabilization is necessary before refeeding is commenced.

Osteoporosis
This serious complication affects up to 50% of patients with AN and can be associated with a life-long 
elevated fracture risk and the debility that ensues with spinal vertebral compression fractures, among 
other conditions[118]. Measuring bone mineral density is indicated if the patient has had AN for more 
than 1 year or amenorrhea for more than 9 or 12 mo[34]. Bone densitometry should be conducted every 
2 years during the active phase of AN[34]. Bone mineral density is usually expressed as the T-score, 
which compares the measured score with that of healthy young adults.

Patients with AN and a T-score of -1.5 to -2.5 (osteopenia) should be advised to focus on weight 
restoration, and adequate vitamin D and calcium intake[119]. A T-score of less than -2.5 indicates that 
the patient has osteoporosis. In addition to weight restoration with resumption of normal menses, 
supplementation with calcium, vitamin D or bisphosphonates is often considered. Only a few studies 
support the utility of bisphosphonates in AN, but their usage seems to reduce the risk of future spine 
and hip fractures[119]. However, there are significant safety concerns regarding the use of bisphos-
phonates, including fetal malformation in pregnant females who are exposed to them[119]. Some 
studies support the use of transdermal estrogen therapy in patients with AN and osteoporosis. Several 
RCTs have demonstrated that oral contraceptives are not effective in the treatment of osteoporosis in 
patients with AN[119].

Inpatient treatment 
Patients who have an ED that cannot be managed safely in the outpatient setting or do not respond 
sufficiently to outpatient treatment are usually advised to enter hospital as a day patient or receive 
residential or inpatient care. Two main groups of patients are usually transferred to inpatient care: (1) 
Those who need inpatient psychotherapy in order to gain weight or to stabilize purging[97]; and (2) 
those who are unable to benefit from inpatient psychotherapy but are in need of supportive care, 
usually due to medical complications or suicide risk. Some guidelines also recommend inpatient 
treatment in cases with a BMI of < 15 kg/m2[1,120]. However, BMI alone may be of limited value as a 
criterion for inpatient care[83,90,91].

Various inpatient treatments for children and adolescents have been developed. In one study a 
family-based inpatient program was used to treat 57 patients during the period 2008-2014, and 37 
patients consented to take part in a follow-up study[121]. The average length of hospital stay was 20.6 ± 
13.6 wk. The average time between discharge and follow-up was 4.5 ± 1.8 years. A total of 65% of the 
participants had achieved a normal body weight (BMI ≥ 18.5 kg/m2) and were classified as “weight 
recovered” at follow-up. These findings indicate that adolescents who are unable to benefit sufficiently 
from FBT in the outpatient setting may benefit from a family-based inpatient program.
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If outpatient treatment of an adolescent or an adult has revealed stable engagement in therapy, but 
the patient has been unable to obtain sufficient weight gain, inpatient intensive treatment should be 
considered. For example, a patient who starts outpatient CBT-E for AN but is unable to achieve 
sufficient weight gain can enter inpatient intensive CBT-E[122,123]. These programs usually last 13 wk. 
During inpatient treatment, CBT-E is used to help the patient to address their psychological maintaining 
mechanisms while normal weight is re-established. Transfer to day-patient care or directly to outpatient 
CBT-E enables the patient to meet everyday challenges without returning to eating-disorder behaviors
[122]. According to a recent review intensive CBT-E for the inpatient treatment of adolescents with AN 
was particularly effective, with approximately 80% of patients achieving normal weight by the 12 mo 
follow-up[88]. These studies suggest that outcome could be improved if outpatient and inpatient 
treatments are applying similar psychotherapeutical methods.

Indications for hospitalization for supportive care are usually risk of arrythmia, profound 
hypotension or dehydration, severe electrolyte abnormalities or risk of suicide. In intensely ill patients 
who are unable to benefit from outpatient or inpatient psychotherapy a multidisciplinary treatment 
team could be the best alternative. Treatment is designed by the different team members in regular 
meetings. The influence of specialists of pediatrics, internal medicine or intensive care medicine can be 
adapted to the need of the patient[50].

The available findings on inpatient treatment of AN, which mainly come from observational cohort 
studies, indicate that in a large percentage of patients inpatient treatment is associated with weight 
restoration and improvements in eating-disorder psychopathology. But unfortunately many patients 
experience relapse after discharge[61,124]. Studies have indicated that 30%-50% of patients need to be 
rehospitalized in the first years following discharge[125].

Relapse prevention
Relapse prevention forms part of most psychotherapies, both inpatient and outpatient treatments. But 
relapse after the end of treatment remains a significant challenge. The usual strategy adopted for 
addressing relapse after inpatient treatment has been to provide some type of post-hospitalization 
treatment. Preliminary evidence, which remains to be validated, suggests that CBT is beneficial for 
patients with AN[61,126] as relapse prevention. One large trial tested Internet-based CBT added to TAU 
vs TAU alone in the post-hospitalization treatment phase in 258 females[127]. CBT completers had 
greater improvements in BMI compared with those who received TAU only. These findings indicate 
that the relapse-prevention effect of CBT can be delivered via the Internet.

MEDICAL MANAGEMENT
The medical complications of AN affect all organs and systems, and are generally due to weight loss, 
malnutrition and purging behaviors[106,128].

Purging
Most patients with AN have the restricting subtype, but a significant proportion has binge-
eating/purging AN with self-induced vomiting or the misuse of laxatives, diuretics or enemas (see 
Table 1). A study of laxative use among adolescents with AN found a prevalence of 12%[129]. Taking 
high doses of laxatives is associated with electrolyte disturbances, dehydration and secondary hyperal-
dosteronism, which can be most challenging during therapy due to the accumulation of water with 
significant weight gain and oedema[103]. This is usually addressed during psychotherapy[87]. In order 
to avoid sudden fluid retention with unacceptable weight gain, laxatives should be gradually decreased 
over a period of 1-2 wk. During the last week, the patient should start taking stool softeners such as 
lactulose to reduce the tendency for constipation[103]. If the patient is taking extreme doses of laxatives 
and has very high blood levels of aldosterone, inpatient treatment during the laxative discontinuation 
may be indicated. However, laxative discontinuation is usually achieved in the outpatient setting[87]. 
Vomiting is addressed as part of outpatient psychotherapy[87]. Due to loss of acid and potassium, acid-
base disturbances and hypokalemia may occur. Hypokalemia is associated with significant risk of 
cardiac arrhythmia. Severe hypokalemia is an emergency and is treated with inpatient intravenous 
infusion of potassium[60].

Excessive exercise
Varying degrees of excessive exercise are common in AN. A French study[130] found that more than 
half (54%) of eating-disorder patients exercised for at least 6 h/wk. However, only a small minority of 
patients (5%) reported vigorous, compulsive exercise for at least 6 h/wk[18,130]. Excessive exercise is 
associated with increased risk of fractures[131]. Excessive exercise is sometimes used to compensate for 
specific episodes of perceived or actual overeating and can be regarded as being related to purging. 
However, a significant number of patients report that exercise is mainly used to regulate mood[132]. As 
it is a maintaining factor of the ED, excessive exercise is addressed in the psychotherapy[87].
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Outpatient medical management 
Most of the medical complications associated with AN can be resolved to a normal status with weight 
restoration and nutritional rehabilitation. However, some complications can be fatal if not diagnosed 
and treated adequately and some other complications may persist and cause reduced quality of life 
(growth retardation, osteoporosis and renal insufficiency). The medical evaluation is aiming at detecting 
comorbidity and complications. As part of the comorbidity assessment and differential diagnostic 
considerations tests to detect coeliac disease (e.g., transglutaminase antibodies), thyroid disease (blood 
levels of thyroxin and thyroid stimulating hormone) and prolactinoma (blood prolactin) are usually 
performed.

Many patients with AN experience pain in different parts of the body. Pain in the back can be related 
to minor fractures in the spinal column, which are usually compression fractures. Fractures induced by 
minimal trauma can significantly impair the quality of life. Attacks of chest pain could indicate pneumo-
thorax or rib fractures, which sometimes occur with minimal trauma.

Gastrointestinal (GI) complaints are especially frequent in AN, with more than 90% of patients 
reporting GI complaints including postprandial fullness, early satiety, abdominal distention, pain, 
nausea and obstipation[50,133-135]. These symptoms sometimes increase after food intake and may 
inhibit attempts to eat sufficiently. Potential reasons for these problems other than AN should be 
assessed before initiating therapy. If no specific gastrointestinal disorder is diagnosed the symptoms 
may be regarded as secondary to the ED. Management of the symptoms should be discussed with the 
patient as part of the psychotherapy[134,136].

There is an increased risk of sudden cardiac death related to malnutrition in AN[50]. Assessment of 
the risk of sudden cardiac death is essential when determining which patients should receive inpatient 
medical stabilization prior to commencement of outpatient treatment. This evaluation requires detailed 
medical, psychiatric, and nutritional assessments, a physical examination, and laboratory testing as 
described in the treatment section.

A comprehensive account of medical management is outside the scope of this review but is available 
in the Management of Really Sick Patients with Anorexia Nervosa (MARSIPAN)[60] and Junior 
MARSIPAN guideline[137]. The scientific background for basic risk assessment and medical 
management of the most important medical complications relevant for outpatient treatment are 
discussed in the clinical interview and the physical assessment section and in the treatment section.

ETHICAL ISSUES
A small proportion of patients do not appreciate the severity of their illness, even when they are in a 
life-threatening situation, which may interfere with their ability to make decisions about life-saving 
treatment[4]. In countries where compulsory care is possible, an important ethical dilemma may 
emerge: how many times should compulsory care be provided, and for how long should it be 
continued?

Those who have been in compulsory care several times sometimes need multidisciplinary treatment 
to survive their exacerbations. The costs for the patients, their families and the healthcare providers are 
significant, and sometimes patients or their healthcare providers want to discuss the possibility of 
ending multidisciplinary healthcare. This would raise several ethical questions. What is the prognosis if 
multidisciplinary treatment is continued and what quality of life can be expected? This ethical problem 
is growing with our increasing knowledge around how to assess medical risks and manage life-
threatening complications. Patients with life-threatening AN can survive for several decades if they are 
brought to healthcare centers before they are at a terminal stage with irreversible life-threatening 
complications. The 22-year follow-up study of Eddy and colleagues found that a significant subpopu-
lation of the patients who had not recovered by 9 years had recovered by 22 years[94]. There are 
insufficient data to enable a conclusion to be drawn on the probability of recovery after 20 years of SE-
AN. In addition, patients with SE-AN can improve their quality of life by weight gain[138,139].

The stakeholders involved when a process towards ending treatment commences need to be 
determined. Yager[140] suggested that different stakeholders should be involved, including the patients 
and their families, healthcare providers (the entire treatment team as well as the institutional adminis-
trators and their boards), payers and policymakers. There is also a need to determine who is going to 
make a decision and at what level such decisions should be made[140,141]. Our poor understanding of 
SE-AN and the paucity of available treatments AN makes this ethical issue even more complicated[41].

EMERGING THERAPIES AND OUTSTANDING RESEARCH ISSUES
AN as a metabo-psychiatric disorder
The Psychiatric Genomic Consortium was established in 2007 to conduct meta- and mega-analyses of 
genome-wide genomic data related to psychiatric disorders. The Eating Disorders Workgroup has been 
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a part of this consortium since 2013. Members of this workgroup have performed genome-wide 
association studies, which have revealed strong associations between AN and insulin sensitivity, low 
BMI-adjusted fasting serum insulin and several other metabolic markers[30]. The increase in insulin 
sensitivity was greater than what could be explained by low BMI. The authors of that report suggested 
that it is time for a reconceptualization of AN and that it should be regarded as a metabo-psychiatric 
disorder[30,142].

Several other studies support the reconceptualization of AN towards regarding it as a metabo-
psychiatric disorder. Our brain and gut are linked through humoral and bidirectional neural 
connections that allow fast and complex interactions via the brain-gut axis[143]. Several studies indicate 
that decreased food intake may alter the normal interactions in the brain-gut axis, thereby enhancing the 
maintenance of AN[142]. GI hormones and gut microbiota may be essential participants in the 
regulation of the brain gut axis. Several GI hormones are released by food intake and may participate in 
the development of the maintaining mechanisms in AN[144]. Some of them have been shown to induce 
anxiety and panic attacks in animals and humans when administered in supraphysiological doses, and 
in susceptible patients[145-147]. Ghrelin is a peptide hormone synthesized in the enteroendocrine cells 
of the stomach. It is released by calorie restriction and stress to stimulate appetite and increase food 
intake. Food intake increases ghrelin levels in healthy individuals, whereas in AN patients it is followed 
by decreased levels of ghrelin. Clinical trials of the novel ghrelin receptor agonist RM-131 in the 
treatment of AN are currently being performed[148].

Microbiota in AN
The gut microbiota influences the extraction of energy from food and body weight gain, as well as 
appetite, gut permeability, inflammation and complex psychological behaviors such as depression or 
anxiety, all of which may play roles in the development and maintenance of AN. Nutrition is one of the 
main factors that influence the gut microbiota. Starvation has a substantial impact on the gut microbiota
[149], inducing cell death in several fast-growing bacteria, while allowing the proliferation of slowly 
growing bacteria and bacteria that are able to feed on indigestible fiber or the mucin layer along the gut 
wall. Thus, food restriction might exert its maintaining effects on AN by affecting the gut microbiota
[150,151].

The malnutrition-related alterations in the gut content also induce several metabolic effects, partly 
mediated by short-chain fatty acids (SCFAs) produced by the gut bacteria[152]. The pathways of SCFA 
production are relatively well understood, with major products being acetate, propionate and butyrate
[153]. Acetate production pathways are widely distributed among bacterial groups, whereas pathways 
for the production of propionate and butyrate appear more highly conserved and substrate-specific. It 
has been proposed that an elevated colonic production of SCFA could stimulate numerous hormonal 
and neural signals at different tissue sites that would cumulatively suppress the energy intake[154]. 
There is emerging evidence that the anorexigenic hormone peptide YY (PYY) plays a role in the 
pathogenesis of AN[155]. PYY is produced mainly in the colon, where SCFAs are produced at high 
levels through the fermentation of fiber by the gut microbiota[156]. SCFAs strongly stimulate the 
production of PYY in human enteroendocrine L-cells in the gut wall[152].

Microbiota-modulating strategies may be promising determinants of the healing process and the 
outcome of AN[149]. Nutritional interventions, including supplements that have the potential to 
influence the gut microbiota, are important research targets when developing future AN therapies, 
especially for patients who are unable to normalize their gut microbiota by a sufficient food intake 
during psychotherapy. Fecal microbiota transplantation (FMT) has been associated with significant 
improvement in diseases such as irritable bowel syndrome[157,158]. FMT involves transplanting the 
entire fecal microenvironment, including SCFAs and other substances with potential effects on food 
intake and brain-gut interactions[159]. The first case reports on FMT in patients with SE-AN found 
weight gain in one patient, but no effect on BMI in another[160,161]. Data from the ongoing pilot study 
“Fecal Microbiota Transplantation (FMT) in the treatment of SE-AN”[162] may provide valuable 
information on feasibility of FMT in patients with SE-AN. Future studies should clarify whether 
interventions aimed at establishing normal brain-gut interactions can reduce dropout and relapse rates 
among patients with AN. Tools to assess and describe the responses mediated through the brain-gut 
axis, including clinical, biochemical and radiological methods like functional magnetic resonance 
imaging[163], should be further developed. Such approaches would allow interactions between the 
brain and gut in AN and the possibility of treatment with brain-gut modulation to be assessed.

Other emerging therapies
Other emerging therapies focus on direct effects on the brain in regulating food intake and the cognitive 
alterations related to AN. Transcranial direct-current stimulation is a method for directly modulating 
the excitability of cortical regions using small electrical currents. A pilot study that applied this method 
to the left dorsolateral prefrontal cortex in seven patients with AN found that the procedure was well 
tolerated, and was associated with modest short-term improvements in scores on eating scales in five of 
the patients[148]. Another non-invasive technique, repetitive transcranial magnetic stimulation, was 
investigated in ten patients with AN, which revealed that a single session of repetitive transcranial 
magnetic stimulation was well tolerated and improved feelings of fullness and anxiety[148].
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Deep brain stimulation is another neuromodulatory technique that is currently under investigation 
for the treatment of AN[148]. It is a surgical procedure that involves the implantation of stimulating 
electrodes into key brain structures that are believed to drive the pathological activity associated with 
AN[148]. One study applied continuous stimulation of the subcallosal cingulate for 1 year to 16 patients 
with SE-AN, which increased BMI from 13.8 to 17.3 kg/m2[164]. However, these findings in studies of 
neuromodulatory techniques might be driven by a placebo effect as well as an increased motivation of 
patients to engage in TAU[4,165,166].

Learning models suggest that exposure-like therapy could be effective in AN. Exposure interventions 
to AN-related stimuli (e.g., food, body) have been tested in small trials of patients with AN[4,167,168]. 
Virtual-reality environments have also been used to manage food-related or body-related fears in small 
trials including patients with AN[4,169].

Current research activity in the field of EDs is inadequate given the cost of the problem, since 8- to 10-
times more research funding is provided for depression and psychosis[4]. Several projects have aimed at 
producing research priorities for AN. The Canadian Eating Disorder Priority Partnership was 
established to identify and prioritize the ten top research priorities for females aged at least 15 years 
with AN, by incorporating equal input from those with lived experience, families, and healthcare 
professionals. Their conclusions were published 2020[170]. The top priorities identified were related to 
“treatment gaps” and the need for “more surveillance data”. Furthermore, a panel consisting of 
Australian members of the Australian and New Zealand Academy for Eating Disorders and the 
National Collaboration for Eating Disorders in Australia[171] were invited to take part in a survey on 
how important it was that each of 29 research areas received funding. The 291 responders were eating-
disorder specialists, consumers/carers or affiliates (clinicians and researchers not specializing in EDs, 
along with participants from the industry). The top-three-ranked priorities for research funding were 
“accessible evidence-based treatments”, “origins of EDs” and “early detection and intervention”. Within 
these domains, the following research areas all received very high ratings: “early intervention at all 
critical risk periods”, “what to do when first line treatments don’t work”, “enhancing existing eating-
disorder treatments”, “accessible services” and “early detection”[171].

These surveys support research on “early detection and intervention”, including those that aim to 
decrease the time from the onset of AN to the initiation of evidence-based treatment.

Studies on the transition to adult psychiatric services (“treatment gaps”) will be valuable, including 
those designed to determine how to ensure that the patient accepts transfer to another therapist, who 
will sometimes apply a different treatment approach. Comparisons of different models of organization 
including studies on the co-localization of adolescent and adult treatment services could be part of this 
research. Long term effects of outpatient vs inpatient therapy should be assessed. If a substantially 
larger proportion of the patients may be treated as outpatients, the problems related to coordinating 
outpatient and inpatient therapy can be reduced.

Studies on the effects of implementing treatment standards and therapist training suitable for 
therapists in decentralized treatment units may inform decisions around how to make services for early 
intervention more accessible.

National quality-assurance registries for EDs are being established in several countries[172], which 
can provide surveillance data and detect possible regional inequalities in healthcare. Studies on early 
intervention with optimally implemented, effective evidence-based methods would be of great value. 
How non-completion rates can be decreased is another essential research question to address 
(“enhancing existing eating-disorder treatments”). Establishing standards for practice and training 
appears to be of value for standardizing care and enhancing existing eating-disorder treatments[173].

In line with the aim of “enhancing existing ED treatments”, several adaptations to FBT have been 
published in order to enhance effectiveness[174]. Still, outstanding dilemmas need research attention. 
Especially, FBT places a heavy task on parents, and it may be impossible for some families to mobilize 
for a variety of reasons, e.g., other mental illnesses. Mental health services need guidance on how to 
support these families so the young person can stay home and yet receive the necessary day-by-day 
support. This is especially crucial in cases where the young person does not have the motivation and/or 
ability to initiate behavioral change that is needed to succeed in CBT-ED.

In light of the moderate success rates across all psychotherapeutic treatment for AN, two types of 
research might improve outcomes. First, information is needed on what works for whom, in order to 
choose more personalized modes of treatment. Second, research on how to maximize the effect of non-
specific factors in therapy, e.g., therapeutic alliance, may provide avenues for better outcomes in the 
future. One example of a service development that aims to adapt specific aspects of treatment to 
individual needs is the “PEACE pathway” which targets individuals with AN and autism spectrum 
disorders[175].

Turning to the medical management of AN, the mechanisms underlying sudden death in these 
patients warrant further research, since data are lacking regarding the cardiac rhythm at the end of life. 
The most significant other knowledge gaps include the management of bone mineral density, and the GI 
problems in AN, as well as electrolyte regulation, mechanisms of kidney damage and refeeding 
syndrome[176].
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Despite the significant progress that has been made in the understanding of the medical complic-
ations of AN, considerable work remains to be done. There are both research and treatment gaps, and 
bridging them will ultimately improve the medical treatment outcomes of patients suffering from AN
[176].

Defining the diagnostic criteria is probably the most important first step in SE-AN research. In 
addition, the criteria for recovery from AN will help delineate the population and help to define the 
aims of healthcare for SE-AN. Progress in understanding how to manage the medical complications of 
this illness has provided the potential to significantly increase the quality of life and life expectancy in 
this patient population. Some of the emerging strategies might improve the results of psychotherapy, 
including treatment aiming at reducing attrition, relapse and thereby decreasing recruitment to the SE-
AN population. Early intervention with evidence-based therapy including engagement of the large 
population of patients with SE-AN who is not seeking healthcare will perhaps be the most important 
prophylactic intervention to reduce the number of patients with SE-AN.

CONCLUSION
Outcome of AN is unacceptably poor. However, the last decades have brought several effective psycho-
therapies for children, adolescents and adults. For many reasons, outpatient treatment is preferable. 
Inpatient treatment is needed in cases of acute medical risk, severe suicidal risk and when weight gain is 
not obtained in outpatient treatment in spite of engagement in therapy. Due to progress in 
understanding of the medical complications of AN more patients can safely be treated as outpatients. 
The implementation of effective psychotherapies and safe outpatient medical management are valuable 
tools for improvement of healthcare in AN.
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