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Hematologic and Metabolic Abnormalities
In a Patient with Anorexia Nervosa
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ABSTRACT

Anorexia nervosa is a common problem in young
adults that may present with a variety of metabolic and
hematologic abnormalities, as well as weight loss and
psychological disturbances. We present a young man
with a long history of anorexia nervosa who developed
pancytopenia associated with decreased bone marrow
cellularity and abnormal architecture and marrow infil-
tration with an amorphous, gelatinous substance char-
acteristic of anorexia nervosa. The patient also devel-
oped osteopenia with evidence of excessive calcium
excretion. The pancytopenia and marrow function re-
verted to normal with therapeutic and dietary interven-
tion.

The effects of eating disorders can result in serious
consequences with respect to an individual’s health and
well-being. A host of hematologic abnormalities that are
associated with anorexia nervosa have the potential of in-
creasing the risk of infection and bleeding. Additionally,
because of the insidious development of anemia in some
patients, decreased performance status and chronic fa-
tigue can pose significant compromises in one’s daily ac-
tivities and work effort. Anorexia nervosa is a chronic ill-
ness that is distinctly more common in females than in
males (ratio of 10 to 1), but can affect males in an equally
debilitating manner, requiring multiple modalities of
therapeutic intervention and consultation.!# We present
the case of a male referred to the hematology department
because of pancytopenia, chronic fatigue, and back pain.
A diagnosis of anorexia nervosa had been made 10 years
prior at the age of 18 years.

CASE REPORT
A 28-year-old male nurse was referred to the hematol-
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ogy department with mild anemia and thrombocytope-
nia. He had a diagnosis of anorexia nervosa made in
1992 at age 18 when he complained of unexplained
weight loss and low back pain. Lab studies at that time
consisted of a hemoglobin (Hgb) of 13.1 g, white blood
cell count (WBC) 4200/m2, and platelet count of
160 k/m2. Red blood cell indices were normal, as was
the differential. Serum ferritin was 127 ng/ml. He
weighed 164 b and was 73.5 in tall. X-rays of his lum-
bar spine revealed spondylolisthesis and osteopenia,
and bone densitometry studies confirmed marked os-
teopenia. He was later found to be HLA-B27 positive.
He was started on a vigorous physical therapy program
and multi-vitamins. In August of 1994, when seen in
follow-up, his Hgb was 12.0 g, WBC 3000/m2, and
platelet count was 103 k/m2. By June of 1999, he had
lost 30 Ib and was being followed in the adolescent
medicine department.

He was first seen in the department of hematology in
May 2000 with a Hgb of 11.1 g, WBC of 3500/m2, and
platelet count of 161 k/m2. He weighed 149 Ib. Two
years later, he was again seen in hematology and at that
time had a Hgb of 11.8 g, WBC of 2400/m2, and platelet
count of 97 k/m2. RBC indices were normochromic
normocytic. Cortisol, thyroid stimulating hormone,
follicle stimulating hormone, and luteinizing hormone
levels were normal, but his testosterone was 214 ng/dl
(N=270-1200 ng/ml) with a free testosterone level of
3.1 pg/ml (N=10-34 pg/ml). His 24 h urine calcium ex-
cretion was 407 mg (normal 53-283 mg) and at that time
he weighed 141 lb. A bone marrow aspiration and
biopsy showed decreased cellularity and hematopoietic
cells with an increased amount of adipocytes. The bone
marrow biopsy sections stained with hematoxylin and
eosin showed a diffuse, amorphous, pink, gelatinous
background that dominated the histologic appearance
of the marrow. Both the aspirate smears and biopsy sec-
tions of the bone marrow showed complete absence of
iron stores. He was started on oral iron daily and mult-
vitamins and returned for dietary and psychologic
counseling for his anorexia nervosa. Twelve weeks later,
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his Hgb was 13.1 g, WBC 5,500/m2, and his platelet
count improved to 245 k/m2. He had also gained 15 Ib,
but his free testosterone level remained low at 7.7
pg/ml. Repeated bone densitometry studies showed sig-
nificant improvement in the osteopenia.

DISCUSSION
Anemia and low peripheral blood counts are frequently
seen in the setting of chronic starvation, and are likely
due to multiple vitamin and mineral deficiencies as a re-
sult of inadequate oral caloric intake. In the current ex-
isting body of literature on anorexia nervosa, anemia,
and leukopenia are commonly reported, with the inci-
dence of thrombocytopenia being less common. The
anemia is usually normochromic normocytic and bone
marrow dysfunction is related to decreased marrow
hematopoiesis. Abella et al, in their series of 44 patients,
found a hypocellular marrow in 70% of cases.5 The in-
cidence of anemia varies from 10%-35% and leukope-
nia 25%-35%. Thrombocytopenia is reported in ap-
proximately 10% of cases.6? The diffuse, amorphous,
pink staining material noted on the bone marrow
biopsy sections of our patient have been described by
other investigators in the same descriptive manner.10-12
Parenthetically, it should be noted that the bone mar-
row changes described above have been identified by
magnetic resonance imaging, eliciting a low signal inten-
sity on the T2 weighted images.!314 The bone marrow
changes reported in this group of patients have not been
associated with any specific deficiency state and their
pathogenesis has not been fully elucidated. However,
the marrow hypoplasia and altered morphology of the
adipocytes is a reversible process, with recovery and
normalization occurring commensurate with the
reestablishment of adequate nutritional intake and eat-
ing habits.1516 The prompt changes that occur in the pe-
ripheral blood parameters and marrow cellularity pro-
vide ample evidence of the cause and effect relationship
between nutritional status and marrow function. The
amorphous, gelatinous substance noted to be diffusely
present has been identified by histochemical staining as
an acid mucopolysaccharide and its role in the altered
cellularity and function of the marrow is not known.
Multiple endocrine or metabolic abnormalities are
also present in a significant number of anorexia nervosa
patients.!7-21 Our patient presented at an early age with
low back pain and was found to have a reportable de-
gree of osteopenia despite his involvement in athletics
in high school. His serum testosterone levels were also
low, affecting his libido and remained low until supple-
mental hormone therapy was prescribed.
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Figure 1. Shows the marked degree of hypocellularity of the
bone marrow with scant amount of myeloid elements present.

Figure 2. Increased number of adiposities that are small and
separated by broad septa of pink staining, amorphous sub-
stance.

In summary, our patient is a young active male
whose eating disorder occurred at a young age and
whose presentation seemed normal except for his
weight-loss appearance. Multiple hematologic and
metabolic abnormalities persisted during the course of
his illness. When confronted with the gravity of the sit-
uation and the implications of his abnormalities, he
promptly changed his eating habits, was compliant
with taking multiple vitamins and minerals, and re-
sponded favorably to the therapy.
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