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Introduction

Recent advances in large-scale genetic studies are encouraging us to think
more broadly about the causes of the primary eating disorders—anorexia
nervosa, bulimia nervosa, and binge-eating disorder (BED). Historically, these
illnesses have primarily been conceptualised as “biopsychosocial” illnesses,
with particular emphasis on sociocultural (societal thin ideal, childhood
bullying and teasing) and personal (perfectionism, obsessionality) factors.
However, recent work that included New Zealand scientists and participants
and appeared in Nature Genetics (1) has shown that on a genetic level,
anorexia nervosa has not only psychiatric, but also metabolic origins. These
results shed light on some of the most perplexing aspects of the illness such as
how individuals can actually achieve and maintain such low body mass
indices and why, even after successful therapeutic renourishment, their bodies
tend to descend back to dangerously low weights. An upcoming extension of
that work, the Eating Disorders Genetics Initiative (EDGI), also being conducted
in New Zealand and other sites around the world, will expand the science to
explore similar questions about the genetic underpinnings of all three eating
disorders.

Anorexia nervosa is a serious illness characterised by severe restriction of food
intake and/or increased energy expenditure resulting in a dangerously low
body weight, an intense fear of gaining weight, and a lack of recognition of
the seriousness of the low body weight or overvaluation of weight and shape
on self-worth. Anorexia affects between 1-4% of the population (2, 3) with a
female to male ratio of 10:1. Outcome is poor, particularly in adults (4) with only
30% achieving remission in the long term (5). With the exception of the recent
rise in opiate-related deaths, anorexia nervosa has the highest mortality rate
of all psychiatric disorders, with a standardised mortality ratio of 5.35, primarily
related to medical consequences of the disorder (5) and suicide (6). Long-term
medical morbidity is high and includes osteoporosis, gastrointestinal problems,
and impaired fertility (7).To date no pharmacological tfreatments exist that
target its core features, in part because we have had limited understanding of
its neurobiology.

Bulimia nervosa affects ~2% of the population, more commonly affects women
and is characterised by binge eating coupled with compensatory behaviours
(e.g., self-induced vomiting, misuse of laxatives). Individuals with bulimia are
also at elevated risk for death and suicide (8). Around 50% of individuals with
bulimia recover at 5-10 years follow-up (?) with cognitive-behavioral therapy
being the evidence-based freatment of choice.

BED is the most common eating disorder, with a lifetime prevalence between
1-4% and a more balanced female to male ratio (~2:1)(10). It is characterised
by recurrent binge eating (in the absence of compensatory behaviours) and
often co-occurs with obesity, metabolic syndrome, and depression (11).



Although eating disorders are most common in women, they affect a diverse
range of people including males, gender diverse people, and ethnic
minorities, although these diverse groups are less likely to be seen in treating
services, in part due to under-detection. Age of onset is typically in
adolescence and young adulthood, but can occur from childhood through
middle age. Eating disorders typically persist for between 5-7 years even when
treated, with better outcomes when the symptoms are promptly and
accurately diagnosed and referred for specialised treatment (12).

The eating disorders do not “breed true” with considerable overlap in
symptoms and frequent “crossover” among eating disorder diagnoses, for
example, up to 50% of those with bulimia nervosa have a prior history of
anorexia nervosa (4, 13). In addition, individuals with eating disorders often
present with co-occurring psychiatric illnesses including depression, anxiety
disorders, obsessive-compulsive disorder, and substance use disorders (14).

Genetic studies of anorexia nervosa

Through decades of family and twin studies, we know that eating disorders run
in families and that the observed heritability is due to genetic factors (15). With
the emergence of increasingly sophisticated approaches to the study of
genetics, such as genome-wide association studies (GWAS), we have been
able to make considerable advances in understanding the underlying genetic
architecture of complex ftraits like eating disorders. The field started its
exploration with anorexia nervosa, given its severity and recognisability as a
disease entity. Like other psychiatric illnesses, we knew when embarking on the
research that anorexia nervosa is a classic complex trait - meaning that it will
be influenced by hundreds of genes each contributing a small effect,
potentially interacting with each other as well as with environmental factors.
Thus, delineating the genetic architecture of a trait like anorexia nervosa was
not going to be an easy task and would require very large sample sizes in order
to detect these small genetic effects. In a GWAS, you place markers across
complete sets of DNA (genomes) of many people with the condition
compared to unaffected controls to identify specific differences in the
genome. Extremely large samples (tens of thousands of cases) are required to
fully examine genetics of a complex disorder such as anorexia.

The ANGI study

The Anorexia Nervosa Genetics Initiative (ANGI) was an international
collaboration of more than 200 researchers and clinicians who engaged with
eating disorder communities within each country to recruit the largest ever
sample of those with AN to conftribute DNA for GWAS analyses. New Zealand
conftributed 555 of almost 17,000 participants with lifetime anorexia nervosa, to
be compared with the dataset of over 55,000 controls from 17 countries across
North America, Europe, and Australasia.



The key findings of the ANGI study were published last year in Nature Genetics
(1). Eight genetic variants were found to be significantly associated with
anorexia nervosa. In addition to these specific variants, many other genetic
factors associated with anorexia nervosa were found to overlap with genetic
factors that influence:

1) risk of other psychiatric disorders such as obsessive-compulsive disorder,
depression, anxiety, and schizophreniaq;

2) physical activity levels;
3) metabolic traits (such as insulin and lipid levels);

4) anthropometric (body measurement) traits, such as BMI, fat mass, hip
circumference and so on.

These associations are observed at the genetic level, which essentially means
they exist from birth, before many developmental and environmental factors
have come into play.

What are the implications of the ANGI findings?

First, the findings confirm what we have observed clinically for decades,
namely that anorexia nervosa often co-occurs with an array of other
psychiatric illnesses such as obsessive-compulsive disorder, depression, and
anxiety. But, these results explain that that co-occurrence is likely due to shared
genetic factors across the disorders.

Second, rather than viewing anorexia as a psychiatric disorder with metabolic
consequences, the ANGI results tell us that both the psychiatric and metabolic
factors may be causal to the iliness. These results suggest that, in effect, their
physiology may be primed to cope with restriction, or even to find it reinforcing.
In fact many people with anorexia nervosa report feeling better when they are
starving—less anxious and less dysphoric—drastically different from people
without the illness who find negative energy balance to be unpleasant and to
be avoided at all costs.

These metabolic findings may also help explain why some people with
anorexia nervosa really struggle to gain weight despite their best efforts. Most
importantly, these findings support the importance of aiming for full weight
restoration rather than aiming for, or accepting, a target weight at the lower
end of the low weight range (e.g., BMI of 19). These metabolic factors may
help explain why the risk of “weight relapse” is so high and highlight the
importance of allowing the body the opportunity to adjust metabolically after
weight restoration (16).

The ANGI results also have immediate therapeutic implications. Even after
recovery, people with histories of anorexia nervosa should avoid periods of
negative energy balance (eating less energy than they are expending).
Clinicians have long been concerned that food restriction or weight loss for
any reason (e.g., related to medical procedures or even factors unrelated to



eating disorders) may act as a psychological trap leading to relapse, even
long after recovery. The ANGI results suggest however, that negative energy
balance may not only be a psychological tfrap, but may also be a metabolic
trap for relapse, and remain an ongoing relapse risk factor over time.

Where to from here?

ANGI was a first step, and only dealt with one of the eating disorders. It is now
time to expand our efforts to explore how genes and environment influence
all of the eating disorders. In March 2020, we will launch the New Zealand arm
of the Eating Disorders Genetics Initiative (EDGI study, edgi.nz), with the aim of
recruiting 3500 New Zealand participants with a lifetime history of anorexia
nervosa, bulimia nervosa, or binge-eating disorder for the international EDGI
study. Participants will complete self-report questionnaires online and provide
a saliva sample for genetic analysis. In collaboration with many other
international sites, EDGI will further progress understanding by greatly
increasing genetic knowledge of AN and other eating disorders, further
enhancing our understanding of the biological underpinnings of eating
disorders and clarifying why some individuals are more vulnerable to
developing these pernicious illnesses than others. Ultimately, our goal is to use
the newfound genetic knowledge to develop novel and more effective
treatment approaches informed by biology that will reduce medical and
psychiatric morbidity and eliminate mortality from eating disorders.
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