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Anorexia Nervosa (AN) is a severe eating disorder which typically develops in younger females. Many studies focus on this specific population, a majority of which will eventually partially or fully recover. A minority will become chronic despite extensive treatment. These patients are treatment-resistant and may not necessarily benefit from usual treatment. In this article we will reflect on possible mechanisms which may explain the maintenance of disease, and especially on the possible role of affective and anxiety disturbances. We will use, due to the lack of large-scale studies, data from risk and prognostic factors, treatment options and neurobiological correlates in chronic AN patients. Lastly, we will propose how these elements may advise further research and treatments.

Keywords: anorexia nervosa, severe and enduring anorexia nervosa, older-age, long-lasting anorexia nervosa, role of emotions, affective and anxiety


INTRODUCTION

Anorexia Nervosa (AN) is an eating disorder (ED) which significantly impacts younger females (1). It is characterized by low energy intake, fear of gaining weight, behavior which interferes with weight gain, and misperceptions regarding the patient's own body weight and shape (2) which significantly influence self-evaluation and misrepresent the severity of the illness to the patient. It typically develops in younger females, although cases emerging in the elderly population have been described (3). Two subtypes of AN are common: the binge-eating/purging subtype and the restricting subtype. Regardless of the subtype, patients reach extremely low weights. Affective and anxiety disturbances, such as depression, panic disorder and obsessive-compulsive disorder, are common comorbidities; substance abuse is also relatively frequent in these patients (2).

While a significant number of patients eventually recover, most reach partial of full remission only a number of years from the development of first symptoms (4). However, it has been estimated that more than 10% of AN patients (4) do not actually get better and eventually become chronic, as spontaneous recovery after more than 10 years of illness duration has been found to be rare, although it has been reported (5). There is, however, a paucity of studies on chronic AN, especially in the older population, possibly due to its relatively high remission rate after a few years of treatment (4). A definition of chronic AN has been developed, Severe and Enduring Anorexia Nervosa (SE-AN) (6), and some of its perpetuating factors have been suggested (7). While this definition is useful to describe peculiarities of chronic patients, due to the relatively broad criteria for SE-AN definition and the young age of emergence of symptoms, few studies actually focus on older-aged, long-standing AN.

We believe a different perspective on chronic, long-standing AN, based on evidence from neurobiological alterations, risk and prognostic factors, and available treatments, could suggest novel strategies to identify cases at higher-risk for chronicity. Patients with Anorexia Nervosa at a higher-risk of chronicity could share features which could be found in the elderly. This could, in turn, inform further studies and help the development of treatments aimed at both the younger and the older population.

In order to better understand chronic, long-standing AN, we will first describe two of its long-term definitions: Anorexia Tarda (AT), a form of Anorexia which occurs in the elderly, and SE-AN, focusing specifically on their limits.

Then, in order to better understand which factors may raise the risk of chronicity, we will look at the evidence regarding chronic cases of AN in order to integrate three areas of investigation: established risk and prognostic factors, which may intuitively influence the course of disease; evidence regarding treatments of chronic AN cases, as their effects (or lack thereof) may help better understand the neurobiological foundation of chronicity in AN; and lastly, evidence regarding neurobiological characteristics of chronic AN patients, in order to understand whether the integration of all three areas of investigation may suggest common features and mechanisms. This could help develop better treatment strategies which could benefit both the younger and the older population.

In conclusion, we will review the relevance and the limits of the available evidence, as the majority of the evidence focuses on the younger population, and we will suggest a different approach for future studies on the matter.


Two Definitions of Chronic and Long-Lasting AN

Although associated with adolescence and young age, eating disorders may occur de novo and even recur in the elderly.

Already in the 1980s, awareness of “Anorexia in the Elderly” was raised as associated with psychiatric and physical comorbidities, or as a reduction in opioid feeding drive and excessive satiety that are a normal part of aging (8). The term “Anorexia Tarda” (AT) was then coined to differentiate Anorexia associated with depression, dementia, cancer, and other comorbidities from Anorexia as a distinct eating disorder in the elderly (9, 10). AT appears to be relatively rare among older women, with a population-based study reporting a 0.17% lifetime risk in women over 45 years old (11). It has not yet been established whether presentations of AT in older women represent a continuation of a lifelong illness or late onset of the disease: in the most comprehensive review to date (12), while AT was found to be more common than AN, comorbid depression was found in more than half of the older patients, which is in itself a risk factor for chronicity in AN (13). AT as a definition suffers from critical limits, as it lacks a consensus regarding age or duration of the illness, nor it differentiates de novo and recurrent cases.

Another definition recently gained traction: Severe and Enduring Anorexia Nervosa (SE-AN). Virtually unknown before 2010, it found its way in dozens of publications in the last decade. It is defined as AN which persists for more than 3–7 years (depending on the author) after appropriate treatments (6, 14).

Although this definition may apply to older patients who suffer from chronic anorexia nervosa, if AN emerges in adolescence it is possible that the SE-AN patient can be quite young, and thus data may not necessarily inform clinicians regarding treatment options for older-aged AN patients. As Herpertz-Dahlmann suggested in a recent commentary (7), definitive data is still lacking regarding AN and specifically SE-AN in order to identify specific risk factors which may have a role in the development of chronic AN over the course of the disease. As noted by Kaplan and Strober (15), “no predictive study of long-term risk of illness persistence” assessed in a comprehensive manner the role of the risk architecture linked to AN, such as traits, genetics and other phenotypes associated to the illness. Yet, one could argue that factors which have a role in the persistence of AN in patients with decades of illness may already be present in SE-AN patients, as the majority of AN patients go into partial or full remission in less than a decade from the emergence of the illness (4) and never become SE-AN patients. That would mean that data on SE-AN patients could still be useful to ascertain elements which might sustain AN from a pathophysiological point of view well into the old age. However, this definition has limitations as well, as no consensus has been reached on the duration of the illness (more than 3 or 7 years), and it does not differentiate age of onset, nor whether recurrences should be included.

Why do these patients become chronic, long-standing cases, while the majority of other AN patients eventually go into remission? This uncertainty may stem from a systemic issue. The widespread use of American Psychiatry Association and World Health Organization criteria for psychiatry research allows clinicians to compare patients in a cost-effective manner from all over the world by providing an invaluable common framework for diagnoses. However, a categorical approach primarily based on symptoms and life history may only partially take into account the neurobiological relationship between different diagnoses, traits and characteristics, especially when they present similarly.

Hence, which factors may have a role in fueling the chronicity of AN? In order to better define the characteristics of this population, and in the absence of more targeted studies, a look at established risk and prognostic factors may be useful. In the literature, a number of factors have been identified as negative predictors of illness, and they may be useful to understand chronic AN from a different perspective, as they may have identified common characteristics within the broader AN definition which correlate with a higher rate of chronicity.



What Is the Evidence on Risk and Prognostic Factors in Anorexia Nervosa?

A number of risk and prognostic factors have been found to be involved in AN and its course. In Tozzi et al. (16) explored patients' perspectives on perceived causes of AN, and found that familial dysfunction (including emotional abuse), adverse experiences related to food (such as dieting, weight loss) and emotional duress (pressure, stress, frustration) were the most common perceived causes; a supportive relationship, personal growth (maturation) and therapy/counseling were the most frequently reported recovery factors. Bulik et al. (17) found that higher neuroticism raised the risk of developing AN; in Keski-Rahkonen et al. (13) found that pre-morbid depressive symptomatology predicted lower recovery rates in AN, and found that many unrecovered patients reported perfectionism and dissatisfaction with their partner.

Focusing on SE-AN patients, Le Grange et al. (18) compared Cognitive-Behavioral Therapy-AN (CBT-AN) and Specialist Supportive Clinical Management (SSCM) and found that lower age, shorter duration of illness, being employed, having better social adjustment and not taking any psychopharmacological medication were predictors of better outcome; eating disorder psychopathology, age, subtype of AN and depression were found as moderators of treatment. Regarding the role of comorbidities, extreme compulsiveness (4), obsessive-compulsive traits and OCD (19), depression (20, 21), and anxiety (22) also emerged as negative predictors for full recovery.

While these characteristics inform the clinician, the mechanism through which they relate to the course of the illness is still unclear. Do they correlate with a worse prognosis due to the added burden of a fully separate illness, do they reciprocally impair their healing processes, or maybe their coexistence actually defines a specific phenotype?

Furthermore, many of the aforementioned factors may be of limited use to the clinician who first approaches the patient. Factors such as family dysfunction, emotional abuse, the absence of a supportive relationship and previous, negative experiences related to food may already have affected the prognosis. Comorbidities, such as pre-morbid depressive symptoms or trait perfectionism, can be useful to stratify the risk of chronicity, but as pre-morbid factors they, too, may have already exerted their effect on the prognosis.

Although informative, as this categorical approach helps us clinicians to immediately recognize elements from life histories which may correlate with a higher risk of chronicity, we still do not know how they are related and the mechanism through which they influence the prognosis.



What Is the Evidence on Treatment Options for Chronic, Long-Standing Anorexia Nervosa?

Can treatment options for chronic AN help us better understand the illness? The evidence in the available literature appears to be rather limited.

Despite being the disease with the highest fatality rate in psychiatry (23), there are still no approved pharmaceutical treatments for Anorexia Nervosa in Europe and in the United States of America. And for severe cases, effective treatment options are even less clear (24). However, a growing body of research investigated effective treatments for SE-AN.

Therapeutical interventions, in particular of a Cognitive-Behavioral imprint, such as CBT-AN (25), CBT-Enhanced, and Cognitive Remediation Therapy (26) appear to yield some results, although due to the uneven definition of SE-AN, mixed treatments and small sample sizes, their impact is still under investigation.

Evidence regarding pharmacological treatments is still quite limited. A trial of Dronabinol, a synthetic cannabinoid, showed evidence of weight gain in SE-AN patients but no change in AN symptoms (27), and a recent case report detailed full remission after 15 years of illness after a ketogenic diet and IV ketamine (5). A previous study on ketamine on treatment-resistant ED patients found longer remission of symptoms correlated to lower compulsion scores after ketamine infusions (28). Regarding brain stimulation therapies, studies on Deep Brain Stimulation found only small improvements in AN symptoms (29). Thus, data from treatment options for chronic cases is far from definitive, and does not appear to suggest a common pattern of efficacy among treatments, limiting our ability to formulate hypotheses regarding its mechanisms.



What Is the Evidence on the Neurobiology of Anorexia Nervosa?

AN appears to have a significant biological basis, as its heritability has been estimated to be 0.56 (17), and a growing number of neurobiological alterations have been found to be related to AN.

Dopamine is a neurotransmitter which is notoriously involved in reward mechanisms (30). Reward pathways have been found to be altered in AN, for example when healthy controls perceived euphoria in a drug-induced spike of dopamine levels, AN patients (even when fully recovered) reported feelings of anxiety and unpleasantness, which may explain why AN patients report food-elicited sensations as aversive from a motivational standpoint (31). Furthermore, even recovered AN patient appear to have altered reward processing mechanisms, as they find more difficult to process information and feedback (32), and also to respond to motivational inputs (33), compared to controls. This difficulty in processing information, feedback and motivation, may alter their capacity to make a fully informed choice regarding their health, a critical issue especially in SE-AN patients (34). At the same time, AN patients appear to be able to outscore healthy controls in specific measures of cognition (35).

Serotoninergic systems appear to be altered as well. Polymorphisms of serotonin transporters have long been associated with a higher risk of developing AN (36). Serotonin is a neurotransmitter made from Tryptophan, which is an essential amino-acid taken from food, and possibly mediates many of the comorbidities that have been associated with AN such as depression (37), obsessive-compulsive disorder (38) and anxiety (39). Since starvation lowers the concentration of Tryptophan, it may be regarded as a control measure to limit neurotransmission (40), possibly due to an intolerance of symptoms such as thoughts, feelings and emotions of these illnesses. Other imbalances in neurotransmitters, hormones and peptides such as norepinephrine, estradiol, and ghrelin have been found in AN (31, 41).

Furthermore, imbalances in brain pathways may also mediate some of AN symptoms. It was found that the ability of AN patients to suppress hunger signals may be due to a reverse direction of signaling between hypothalamus and ventral striatum: in a recent study by Frank (42), signal in healthy controls was directed from the hypothalamus to the ventral striatum, while in AN patients signal direction was reversed.




DISCUSSION


How to Integrate the Available Evidence?

While the available evidence still does not allow to define a phenotype of chronic, long-standing AN, due to the lack of rigorous large-scale studies on this population, we may attempt to integrate and interpret the available evidence in order to advise future studies and hypotheses on this population.

The question is: do cases of chronic, long-standing AN suffer from the same disease as patients who will eventually recover from AN, or do they suffer from a different psychopathological disorder which, while manifesting symptoms that meet the categorical criteria for AN, could be described as a distinct diagnostic entity in which eating symptoms mislead the diagnosis, thereby indirectly contributing to a higher resistance to treatment? And if so, what pathopsychological characteristics would this phenotype have?

In order to define this phenotype in the future, neurobiological alterations may be a helpful starting point, as research evidence is rapidly expanding. Nonetheless, evidence from treatment options and risk and prognostic factors may be useful as well, especially for chronic, older-aged AN patients which are not recovered. This is because some of the literature on AN neurobiology struggles with a limitation: to discern alterations that stem from long-term starvation, they compare patients with active illness and in remission (Recovered Anorexia Nervosa, or RECAN), thus in order to avoid the critical confounder of body starvation, alterations which persist after full recovery may actually had been already present before the illness developed, and could be deemed risk factors worth investigating. However, this approach does not necessarily portray the condition of chronic, still unrecovered cases.

In order to better understand which of the many alterations found from neurobiological studies could have a role in the development of chronic AN, risk and prognostic factors may be regarded as elements which fuel a dysregulation in a number of systems and correlate with chronicity. Although a nature vs. nurture argument could be made, considering the significant heritability of AN (17), it may be suggested that affective and anxiety systems could have a role in the persistence of AN, as among the aforementioned factors are found pre-morbid depressive symptoms, obsessional and obsessive-compulsive tendencies, and familial dysfunction, which is in itself a known risk factor for anxiety and depressive disorders (43, 44).

Although further studies are needed to better understand emotions, studies suggest the involvement of many structures in the brain, especially the amygdala, the prefrontal cortex (PFC), the orbitofrontal cortex (OFC), and the insula regarding motivation, interoception, emotions, anxiety and obsessive thoughts (45, 46). Thus, it may be suggested that alterations in the neurobiology of AN affect at least some of the structures which are involved in the process of generating emotions.

Studies on effective treatments are still lacking. However, therapy and especially Cognitive-Behavioral approaches seem to be somewhat effective in resistant cases, which may be due to their foundation of treatments which are particularly useful for affective and anxiety disorders. While it may be suggested that the improvement from Dronabinol treatment is mediated by cannabinoid effects on hunger signals (27), the positive effects found in the two small studies on ketamine (27, 28), a substance highly correlated to Esketamine, which was recently approved in Europe and in the United States for treatment-resistant depression, may further suggest a significant role of the depressive-anxiety spectrum on chronic, long-standing AN. Further studies on the significance of these mechanisms could explain why antidepressants are not effective treatments for AN (47).

Thus, at least part of the available evidence may suggest an involvement of affective and anxiety systems, the dysregulation of which may be worth investigating in chronic, long-standing AN patients.



A Perspective on Chronic AN and Comorbidities, Which Came First: The Chicken or the Egg?

A critical missing element in order to define chronic AN patients is what is fueling the persistence of disease.

In our clinical experience, even general psychiatry services—and more so non-psychiatric medical services—are fast to refer to ED clinics as soon as disordered eating symptomatology is found, especially in younger patients. ED clinics then typically assess the patient and focus on the extent of ED symptoms to discern whether, from a categorical point of view, they can be classified as a true ED. As seen from the available literature on AN, specific ED treatment helps (36) and in the following months to years the majority of patients get better, and some may even reach full remission of ED symptoms, which is why patients are typically referred to treatment from specialists. As previously mentioned, however, a minority of patients becomes chronic.

The available evidence may suggest an involvement of affective and anxiety systems in the prognosis, which is sometimes found even before the development of symptoms. Nonetheless, the typical age of emergence of ED symptoms, adolescence and young adulthood, is hardly one where communication is clear between patients and their families. The weight loss, however, can be spotted from a distance, and patients are eventually brought to medical attention.

It may be possible that a portion of AN patients who will eventually become chronic first develop a disturbance and then use restriction and refusal of food as means of control of the effects of said disturbance. This could, with time, become a chronic, relatively stable equilibrium which is maintained by food restriction and may be worsened by eating, a process which may also be sustained by recently suggested novel mechanisms, such as imbalances in gut microbiota (48). As previously mentioned, neurobiological evidence suggests that AN patients react negatively to a number of pleasant stimuli, especially food-related stimuli (31). If this premise were to be confirmed by future studies, that would explain why treatments who mainly focus on eating symptomatology may not work as well on this specific subpopulation. As a consequence, therapies which encompass egosyntonicity and focus on measures such as motivation, have been proposed in the treatment of chronic AN (25).




CONCLUSIONS

In conclusion, further studies are needed to better define the phenotype of the chronic, older-aged AN patient, as the SE-AN definition may include quite younger patients, and there is a substantial lack of evidence regarding AT. Thus, in order to better define the characteristics of long-lasting AN, a consensus on long-lasting AN and older-age AN, and especially their differences, must be reached. Moreover, the available literature may suggest the involvement of anxiety and affective disorders in the maintenance of AN, especially in long-lasting, chronic patients. However, due to the limited available evidence, further studies on the impact and prevalence of affective and anxiety disorders in AN patients are needed in order to clarify whether AN is (at least in part) masking and controlling symptoms of other disturbances which will eventually fuel the maintenance of disease, especially in chronic and treatment-resistant cases, possibly constituting a separate AN phenotype. It should also be noted that while our article attempts to describe different areas of investigations in chronic AN, it does not constitute a systematic review of the available evidence.
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