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Medical complications

of anorexia nervosa

ABSTRACT

Anorexia nervosa is a mental illness characterized by self-
starvation, marked weight loss, and malnutrition. As the
illness worsens, numerous medical complications develop
throughout the body. Some of these resolve with effective
nutritional rehabilitation and weight gain, whereas oth-
ers can lead to permanent damage.

KEY POINTS

The structural cardiac hallmark of this disease is myocar-
dial atrophy characterized by a reduction in left ventricu-
lar mass index and volume, which commonly results in
mitral valve prolapse.

Most female patients are amenorrheic and have low es-
trogen levels because they have reverted to a prepubertal
state; male patients have low testosterone levels.

Marked loss of bone mineral density occurs, which can
lead to early osteopenia and osteoporosis, even in ado-
lescent patients, and this loss may be permanent.

Pulmonary complications include spontaneous pneumo-
thorax, pneumomediastinum, and aspiration pneumonia.

Patients may also have generalized brain atrophy, dam-
aged gray and white matter, and cognitive deficits that
persist after treatment.

doi:10.3949/ccjm.87a.19084

NOREXIA NERvOSA (AN) is a common

mental illness characterized by self-star-
vation, excessive weight loss, and malnutri-
tion. Unlike in most other mental health
disorders, in which physical health may be
completely normal, compromised physical
health is inextricably connected with this ill-
ness. Multiple concomitant medical complica-
tions occur throughout the body and become
more pronounced as the severity of the illness
increases. This review discusses these compli-
cations, many of which resolve with effective
nutritional therapy and weight gain. Others
can lead to permanent damage.

Il INCIDENCE AND ETIOLOGY

The peak age of onset is during adolescence.
Incidence rates are increasing in both males
and females, although the disease primarily af-
fects adolescent girls and young women. Al-
though estimates vary, 1% or more of women
may develop AN during their lifetime, and the
average duration of the illness is 6 years.!?

AN is the deadliest of all mental illnesses.
Mortality rates are as high as 5%,? and patients
carry a 10-fold increased risk for suicide.’
About 20% of deaths in patients with AN are
the result of suicide.?

The etiology of AN is complex, with many
genetic, psychological, environmental, and
social variables at play. Patients who have a
first-degree relative with AN, for example,
have a 10-fold greater risk of having the illness
themselves.* Those with comorbid psychologi-
cal illnesses such as depression, anxiety, and
substance abuse are also at increased risk. A
number of factors can trigger or exacerbate
this eating disorder and sustain it, including
societal and media pressure to appear thin,
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diet culture, occupations that require a lean
physique (eg, sports, modeling), lack of a sup-
port system, and traumatic events (eg, sexual
assault, physical abuse, neglect).

I EVALUATION

The assessment and diagnosis of AN was up-
dated in the 5th edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-
5).> Hallmarks of the illness include inten-
tional caloric restriction resulting in weight
loss, intense fear of gaining weight, and body
image distortions (ie, believing that they are
grotesquely fat, when in fact they are normal
or even underweight).

The DSM-5 includes a severity index for
evaluating body mass index (BMI), which al-
lows healthcare providers to assess the severity
of malnutrition and the proper level of nec-
essary care. The index has 4 categories: mild
(BMI > 17 kg/m?), moderate (16 to 16.99),
severe (15 to 15.99), and extreme (< 15).

The DSM-5 also allows professionals to as-
sess for one of two subtypes of the illness. The
restricting type is associated with the previously
mentioned symptoms and behaviors and does
not include regular bingeing of food, where-
as the binge-eating/purging type is marked by
bingeing and purging behaviors such as self-
induced vomiting or the misuse of diuretics or
laxatives, or both. The difference between the
latter subtype and bulimia nervosa is that buli-
mia does not include any weight-loss criteria,
and the behaviors are accompanied by a sense
of lack of control.

I MEDICAL AND THERAPEUTIC APPROACHES

Treatment options are subject to ongoing de-

ate and a lack of empiric evidence. The pa-
tient’s medical stability, psychiatric stability,
AN severity, age, support system, and dura-
tion of illness must be assessed. In the United
States, patients have access to levels of care
on the spectrum from general outpatient care
to acute medical inpatient hospitalization.
Therapeutic approaches vary based on age and
level of care.

While the most commonly used approach
for children and adolescents is family-based
therapy, a much wider variety of treatments
can be used in adults, such as cognitive reme-
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diation therapy, exposure therapy, dialectical
behavior therapy, and acceptance and com-
mitment therapy. That no single approach has
emerged as the definitive evidence-based op-
timal treatment further suggests that there are
many other factors to consider.®

I PROGNOSIS

Recovery rates for AN vary considerably.
Studies that focused on adolescents report
recovery rates from 17.2% to 50%, and those
that focused on adults report recovery rates
from 13% to 42.9%.!

Studies show that while eating disorders
themselves are undertreated, a large number
of patients receive only partial treatment for
other comorbid issues such as depression, anx-
iety, substance abuse, and medical concerns.
Improved recognition and assessment of eat-
ing disorder symptoms will lead to effective
intervention and treatment and thus benefit
the patient.”

The rest of this review discusses the medi-
cal complications associated with AN.

Il CARDIAC PROBLEMS

Changes in the structure and function of the
heart, autonomic parameters, and cardiac re-
polarization have been noted in contemporary
systematic reviews of AN.8

Myocardial atrophy, the structural hall-
mark of this disease, is characterized by a re-
duction in left ventricular mass index and an
attendant decrease in left ventricular volume.

Mitral valve prolapse is common in AN.
Although its mechanism has not been fully
elucidated, it is thought to be a consequence
of myocardial atrophy and reduced left ven-
tricular chamber size leading to relative valvu-
lar laxity even in the absence of myxomatous
valve degeneration. This “valvular-ventricu-
lar disproportion theory” suggests that either
excessive mitral valve tissue or inadequate left
ventricular cavity size results in prolapse. Sup-
porting this theory is the observation that pro-
lapse disappears in patients after weight res-
toration but recurs when patients lose weight
again.’

In a cohort study,'® the authors observed
mitral valve prolapse in most of their patients
with severe AN but found no significant cor-

JUNE 2020

Downloaded from www.ccjm.org on August 30, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

COST AND COLLEAGUES

relation between left ventricular dimension
and prolapse. In contrast, a low heart rate had
a significant correlation with mitral valve pro-
lapse. Therefore, the cause of prolapse is likely
multifactorial and may also be mediated by
increased underlying vagal tone and resultant
bradycardia.

Pericardial effusion may develop with pro-
gressive weight loss but generally remits with
weight restoration and concurrent normaliza-
tion of serum triiodothyronine (T;) levels."

Sinus bradycardia, profound reversible si-
nus node dysfunction, and orthostatic hypo-
tension are uniformly observed in patients with
severe AN.!"? Electrocardiography may be ap-
propriate depending on the patient’s body mass
index (BMI). It is unlikely to reveal much if the
BMI is higher than 17 kg/m?, but is likely to
show significant bradycardia or other arrhyth-
mia if less than 15. As BMI drops, bradycardia
and hypotension become more pronounced.

There are no functional cardiovascular
hallmarks diagnostic of AN. However, tis-
sue Doppler indices of diastolic dysfunction
(impaired relaxation, ventricular stiffness)
are present."”” Analogously, increased arterial
pulse wave velocity, a measure of aortic stiff-
ness, has also been described.'

Although studies show that patients with
AN have lower exercise capacity, blood pres-
sure, and peak cardiovascular indices (eg, oxy-
gen consumption), actual systolic ventricular
function is maintained at peak exercise.”” This
preserved ejection fraction suggests that de-
spite marked caloric restriction, decondition-
ing, and skeletal muscle atrophy, left ven-
tricular systolic function remains ostensibly
preserved.

Sudden cardiac death is often the cause
of premature death in patients with AN. Au-
tonomic dysfunction, as measured by reduced
heart rate variability, has been described in
AN patients, although a consistent pattern
has not emerged when evaluated systematical-
ly.'17 Similarly, delayed repolarization mani-
fested as prolongation of the rate-corrected
QT (QTc) interval on 12-lead electrocardiog-
raphy has been posited as a likely cause. How-
ever, this association has been disproved by
the single largest electrocardiographic study of
AN patients, in which the population mean
QTc interval was 417 ms.'8
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Although QTc prolongation and torsade
de pointes occur in patients with eating disor-
ders, the data linking QTc prolongation, AN,
and risk of sudden death are confounded by
the presence of concurrent hypokalemia and
medications that block the delayed rectifier
potassium ion channel.

Perhaps the most compelling piece of re-
cent research that supports this interpretation
is a 10-year population-based cohort study
of 430 women with AN and 123 controls in
Denmark.!” Overall, there was no difference
in mean QTc interval or risk of prolonged QTc
between patients with AN and healthy con-
trols. However, patients with AN had a nota-
bly higher risk of a cardiac event (ventricular
tachycardia, aborted cardiac arrest, or cardiac
arrest) compared with controls (hazard ratio
10.4, 95% confidence interval 2.6-41.6, P =
.001), as well as all-cause mortality (hazard ra-
tio 11.2, 95% confidence interval 5.1-24.5, P
< .001). This relationship with cardiac events
and all-cause mortality was not related to the
baseline QTc interval."”

Decreased R-wave amplitude on electro-
cardiography is also commonly noted, though
a relationship with major adverse cardiac
events has not been demonstrated.

Despite the aforementioned cardiovascu-
lar complications observed in AN, an exact
mechanism underlying the increased cardio-
vascular mortality risk in this disorder has
not been firmly established. One possibility
is subclinical left ventricular systolic dysfunc-
tion as manifested by abnormalities in myo-
cardial torsion and global longitudinal systolic
strain.'”?® Another possibility is focal regional
fibrosis as a nidus for malignant ventricular
arrhythmia, which has been suggested by late
gadolinium enhancement on magnetic reso-
nance imaging.’!

We believe further investigation of subclin-
ical cardiovascular dysfunction and long-term
arrhythmia monitoring and larger population-
based cohort studies are needed to address the
ongoing inordinately high risk of sudden car-
diac death in this generally young population.

I GASTROINTESTINAL PROBLEMS

As a direct result of weight loss and malnutri-
tion, gastrointestinal transit time slows.
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Gastroparesis and constipation are there-
fore common in patients with AN, especially
as weight loss becomes more severe.?? If the
patient is symptomatic, metoclopramide or a
macrolide antibiotic can be prescribed for a
short time until some weight gain occurs.

Superior mesenteric artery syndrome oc-
curs in patients with AN as a result of weight
loss-induced atrophy of the mesenteric fat pad.
Normally, the fat pad tethers the artery and
prevents its medial movement, which could
compress the third portion of the duodenum
as it passes between the superior mesenteric
artery and the aorta. Patients with superior
mesenteric artery syndrome complain of full-
ness, nausea, and epigastric pain that begins
soon after eating and is relieved by vomiting.
The diagnosis is made by an upper gastrointes-
tinal series or abdominal computed tomogra-
phy.? Superior mesenteric artery syndrome is
treated with a soft or liquid diet until sufficient
weight gain occurs to reconstitute the fat pad.

Diarrhea can occur early in the refeeding
process due to small-bowel atrophy and a re-
duction in the absorptive area. A low level of
blood diamine oxidase supports this etiology.?*

Liver disease. Aminotransferase levels are
often elevated in AN. There are two main
causes. Early on, before refeeding starts, it is
likely caused by apoptosis—programmed he-
patocyte cell death triggered by starvation.”
However, if levels start to abnormally elevate
with refeeding, it is more likely to be caused by
steatohepatitis, which responds to an altera-
tion in the macro-composition of the diet with
a reduction in calories from carbohydrates.?®
Surprisingly, albumin levels are normal even
with severe AN.

Functional bowel disorders are common
in patients with AN.?

I PULMONARY PROBLEMS

For many years, the lungs were thought to be
immune to the ravages of AN. However, we
now know that this is not the case.?®
Spontaneous pneumothorax and pneu-
momediastinum occur in patients with AN.
Aspiration pneumonia can occur with
marked weight loss due to weakening of the
pharyngeal muscles and swallowing problems,
which can be identified by modified barium
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swallow studies.

Pulmonary function tests may be abnor-
mal and show an obstructive pattern, but the
cause is unknown.

I LOW WHITE BLOOD CELL,
RED BLOOD CELL, PLATELET COUNTS

Gelatinous marrow transformation occurs as
malnutrition worsens. Specifically, serous fat
atrophies in the bone marrow, and normal
marrow fat is replaced by a thick mucopolysac-
charide substance that impedes the egress of
precursor cells from the bone marrow.?*° This
leads to trilinear hypoplasia with leukopenia,
anemia, and thrombocytopenia detected in
that order of decreasing frequency.’!

Leukopenia. Interestingly, despite frank
neutropenia, patients with AN are not at in-
creased risk of infection, and thus neutropenic
precautions are not needed. Similarly, the use
of expensive growth factors is not indicated
because the marrow reconstitutes quickly with
nutritional rehabilitation.

Anemia in AN is typically normocytic, but
when the red blood cell indices are abnormal,
it is typically macrocytic, although vitamin B,
and folate levels are not low.*> Microcytic ane-
mia is rare and requires additional evaluation.

M MULTIPLE ENDOCRINE ABNORMALITIES

Many endocrine abnormalities occur in pa-
tients with AN.

Amenorrhea is present in most females,
who have low estrogen levels due to reversion
to a prepubertal state in the hypothalamic-
pituitary axis,” and most males have low
testosterone. Menses generally resume when
approximately 95% of ideal body weight is
achieved,* although it can take 6 to 9 months
for this to occur. Of note, pregnancy can occur
even with amenorrhea and is dangerous for the
patient and the fetus.

Low leptin levels normalize with weight res-
toration and nutritional rehabilitation.” Leptin
levels may correlate with onset of regular menses.

Growth hormone resistance accompa-
nies AN, as do elevated serum cortisol levels.
Most patients have euthyroid sick syndrome,
which is self-limited and reverses after nutri-
tional rehabilitation.

Hypoglycemia is most often detected in
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patients with more severe forms of the illness
and BMIs of less than 15 kg/m?. Hypoglycemia
is a bad prognostic sign, as it portends hepatic
failure and an inability to actualize gluconeo-
genesis and glycogenolysis.*

I LOSS OF MUSCLE AND BONE

Sarcopenia. Even though patients with AN
tend to be young, they have significant sarco-
penia and loss of skeletal muscle mass. This in
turn causes a dangerous state of weakness and
increases the risk of falls in more severely ill
patients. These complications are completely
reversible with weight gain and physical ther-
apy.

Bone loss. A serious and possibly irrevers-
ible complication of AN that correlates with
the presence of sarcopenia is the loss of bone
mineral density and a proclivity toward early
development of osteopenia and osteoporosis,
even in adolescent patients.

The etiology of this exuberant loss of bone
mineral density is likely multifactorial and
includes elevated cortisol levels, low leptin
and sex hormone levels, low body weight,
and growth hormone resistance.”” As a result,
these patients are often left with a markedly
increased risk of fragility fractures, even long
after their AN has remitted.*®

Loss of bone mineral density in patients
with AN is different from that in postmeno-
pausal women. In AN, it is not only due to
increased resorption but also decreased bone
formation. This “uncoupled” state is why the
loss of bone mineral density is so marked in
AN

Measuring bone mineral density is very im-
portant if the patient has had anorexia nervosa
for more than 1 year or amenorrhea for more
than 9 or 12 months because there is exuberant
and severe loss of bone mineral density. On the
other hand, urinary telopeptide levels are not
indicated, as one can make the decision to treat
osteoporosis on the basis of the DXA results.

Treatment of osteoporosis in AN is contro-
versial. Most agree that osteopenia should be
treated by weight restoration and resumption
of menses along with adequate intake of calci-
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um and vitamin D. Some experts in the field,
however, are more cautiously aggressive with
the osteoporosis of AN and have advocated
for judicious consideration of medical treat-
ment with bisphosphonates, transdermal es-
trogen, denosumab, or teriparatide. Currently,
the use of denosumab has been described only
in case reports. Also, the adverse effects of
each of these drug classes, although rare, need
to be fully explained to the patient before pro-
ceeding to prescribe.

For many years, oral contraceptives were
not recommended as a treatment for bone loss
due to low efficacy reported in studies in pa-
tients with AN. However, a recent cross-sec-
tional study suggests that oral contraceptives
may have a very limited role in severe AN.*

Bone densitometry should be done every 2
years during the active phases of AN.

Il NEUROLOGIC SYSTEM: BRAIN ATROPHY

Anorexia nervosa is characterized by marked
brain atrophy on brain imaging studies. Par-
ticular areas of the brain seem to be preferen-
tially damaged, including both gray and white
matter and areas of the insula and thalamus.®
With weight restoration, these brain-size ab-
normalities seem to reverse, but there may be
ongoing cognitive deficits that persist as a sec-
ondary medical complication of AN with per-
manent adverse sequelae. Brain atrophy may
explain the abnormalities in taste, smell, tha-
lamic function, and temperature regulation
as well as the overall mental slowness seen in
persons with more severe forms of the illness.

Il DERMATOLOGIC COMPLICATIONS

Patients with AN can develop a variety of skin
conditions, including xerosis, which results in
painful, dry, and fissured skin, acrocyanosis,
and lanugo hair growth on the sides of the face
and along the spine. The hair growth occurs
as a result of the body attempting to conserve
heat and is not a sign of masculinization. Also
seen are brittle hair and nails and unexplained
hypercarotenemia, which gives the skin a yel-
lowish appearance. ]
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