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Objective: Anorexia nervosa (AN) is a severe psychiatric disorder, in which an individual 
suffers from severe weight loss, and disturbed physical and psychosocial functioning. 
It was previously diagnosed and reported in Western countries but its prevalence is on the 
rise in a Middle East country like Iran. This study aims to introduce a patient with AN with 
hyperprolactinoma.

Methods: This study is a case report. A single, educated but not currently employed 32-year-old 
female patient was admitted with the chief complaint of a locked knee, weakness, and lethargy; 
she was hospitalized in the hematology ward due to electrolyte and hematological complications 
and then referred to the psychiatric service due to severe weight loss. 

Results: The etiology and severity of the disorder were evaluated; psychiatric, electrolyte, 
cardiopulmonary, endocrine, gastrointestinal, neurological, hematological, and renal systems 
were assessed. Low-calorie intake was considered according to the latest guidelines, which 
prevented relevant complications and caused the patient’s optimal compliance with treatment. 

Conclusion: AN is not necessarily caused by the patient’s body image, and physicians are 
advised not to rely on such misconceptions for diagnosis. Also, according to the results, the 
relationship between AN and hyperprolactinoma and pituitary microadenoma is observed. The 
measures taken led to the patient’s optimal compliance with the treatment.
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Introduction 

norexia nervosa (AN), first described 
by Sir William Withey Gull in 1968 
(Crumby et al., 2024), is a severe psy-
chiatric disorder, in which an individual 
abstains from keeping their weight at a 

minimum proportionate to their height and age; accord-
ingly, they start to suffer from severe weight loss and dis-
turbed physical and psychosocial functioning (Berends 
et al., 2012). Long starvation periods lead to adaptive 
changes in most physiologic systems. Some cases man-
age to lose weight by restricting their diet while others 
resort to behaviors, such as binging, vomiting, and use 
of laxatives (the binge-eating and purging type) (Salvato 
et al., 2024). 

AN was previously diagnosed and reported in Western 
countries but its prevalence is on the rise in other coun-
tries (Demarque et al., 2015). Reports suggest that its 
prevalence ascends the cross-cultural borders. Although 

there are cultural differences between traditional and 
Western communities, several factors increase the preva-
lence of the disorder in non-Western countries, exposure 
to modern trade experiences in the West, globalization 
effects via facilitated cross-continental voyages, and use 
of social media (Qadan, 2009). 

People with anorexia often have a strong fear of gain-
ing weight and may think they are overweight, even 
when they are thin. To prevent weight gain or continue to 
lose weight, people with anorexia often limit the amount 
or type of food they eat. They place a high value on con-
trolling their weight and shape and use extreme efforts 
that can greatly harm their lives. Anorexia, like other eat-
ing disorders, can take over people’s lives and be very 
hard to overcome. Because it is related to changes in the 
brain, anorexia behaviors are not choices, and the illness 
is not about food or looking a certain way. With proven 
treatment, people with anorexia can return to a healthy 
weight, develop more balanced eating habits, and re-

Highlights 

● Despite the patient’s extreme weight loss, her abstinence from eating does not originate in her perceived body 
image; this may signal clinicians not to rely on such misconceptions for diagnosis necessarily.

● Anorexia nervosa (AN) is related to hyperprolactinoma and pituitary microadenoma; such a relationship may shape 
a line of research for the psychopathology of AN by categorizing the disorder with or without hyperprolactinemia.

● As for the patient’s refeeding, low-calorie intake was considered according to the latest guidelines, which prevented 
relevant complications and caused the patient’s optimal compliance with treatment. 

Plain Language Summary 

A 32-year-old female patient was admitted with a locked knee, weakness, and lethargy, and was hospitalized in the 
hematology ward due to electrolyte and hematological complications. She was then referred to the psychiatric service 
due to her extremely low weight. She revealed that symptoms began 10 years ago following her father’s disease. From 
then on, she abstained from eating with her family members and decreased her food intake to a minimum; for instance, 
she ate 2-3 spoons for lunch and dinner; she recently ate only one meal during the day. She has avoided cooked food for 
the past 1-2 years and adopted a vegetarian diet only, including half a courgetti, one tomato, and one cucumber. Over 
the past two years, her weight has dropped from 51 kg to 36 kg; it minimized to 24 kg due to strict restrictions on food 
intake. She stated that she could not get up without help but could walk independently. Despite her height (160 cm) 
and body mass index (BMI) (9.37), she expressed her satisfaction with her weight. Her history showed no psychotic 
and mood signs, self-harm, and suicide. She reported normal sleeping patterns and no smoking, or using alcohol. She 
is neither psychotic nor thinks about suicide. Her consciousness, orientation, and cognitive status are normal. Digestive 
problems and malignancy were rejected, and the diagnostic and statistical manual of mental disorders, fifth edition 
(DSM-5) diagnostic criteria led us to an extreme AN (restricting type) diagnosis. Upon admission, the patient avoided 
her prescribed regimen meals, abundantly drank tea and liquid, ate ample fruit, stored and neatly piled up edibles from 
other patients in her locker, showed distress to eat in front of others, and got agonized upon nutrition plan control by the 
doctor or medical personnel. However, these behaviors started to fade away during her stay in the ward. 

A
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verse some of anorexia’s serious medical and mental 
health complications (Holtom-Viesel et al., 2014).

In a Middle Eastern country like Iran, the prevalence of 
AN among female high school students in Tehran City, 
the capital of Iran, in 2000 was reported as 0.09% (No-
bakht, 2000). In 2015, its prevalence among adolescents 
in Northeast Iran was 1.2% (Rauof et al., 2015). Com-
parably, its prevalence in the West ranges from 1.2% to 
2.2% (Jagielska, 2017). Therefore, while unexpected 
from an Eastern community, the Iranian community ap-
pears much like the Western communities as far as the 
prevalence of AN is concerned. However, the disorder 
is less recognized in Iran and the health system is less 
prepared for screening and timely diagnosis of AN. 
Therefore, we decided to report a severe case of AN who 
was admitted and hospitalized in the largest educational 
hospital in Tehran City. 

Materials and Methods

A single, educated master of industrial engineering 
32-year-old female patient was admitted with a locked 
knee, weakness, and lethargy, and hospitalized in the 
hematology ward due to electrolyte and hematological 
complications. She was then referred to the psychiatric 
service due to her extremely low weight. 

She completely refused her admission to the psycho-
somatic ward but accepted starting her treatment after 
assurance and the doctor’s promise to request a medi-
cal consultation for her musculoskeletal problems. She 
appeared highly guarded in providing a medical his-
tory. However, successive interview attempts gradually 
brought more information about her. She revealed that 
symptoms began 10 years ago following her father’s 
disease (who suffered a hematologic complication in-
volving his spleen and used warfarin. From then on, 
she abstained from eating with her family members and 
decreased her food intake to a minimum; for instance, 
she ate 2-3 spoons for lunch and dinner; she recently ate 
only one meal during the day. She has avoided cooked 
food for the past 1-2 year and adopted a vegetarian diet 
only, including half a courgetti, one tomato, and one cu-
cumber. She believes that her father suffered from over-
eating, and blames others for eating. Neither intentional 
vomiting nor periodical overeating was reported. During 
the past two years, her weight has dropped from 51 kg to 
36 kg; it minimized to 24 kg due to strict restrictions on 
food intake. She stated that she could not get up without 
help but could walk independently. Despite her height 
(160 cm) and body mass index (BMI) (9.37), she ex-
pressed her satisfaction with her weight.

Her history showed no psychotic and mood signs, self-
harm, and suicide. She reported normal sleeping patterns, 
no smoking, nor using alcohol but reported both sym-
metry obsessions and compulsion to over-wash things, 
exacerbated during the past year. She was worried about 
her physical health and frequently had complete blood 
count (CBC) tests every three months.

In psychiatric examination, she pretends to be normal 
and avoids discussing her weight and nutrition. Her mood 
is described as mostly normal but occasionally irritable. 
She is worried about her health and accepts her compul-
sion to repeatedly wash the house yard, take frequent 
showers, longer stay in the toilet, and obsession with or-
dering things, such as the perfect folding of her clothes. 
Aggravated obsession has been reported since the last 
year. She is neither psychotic nor suicidal. Her conscious-
ness, orientation, and cognitive status are normal. 

Digestive problems and malignancy were rejected, and 
the diagnostic and statistical manual of mental disorders, 
fifth edition (DSM-5) diagnostic criteria led us to ex-
treme AN (restricting type) diagnosis. Upon admission, 
the patient avoided her prescribed regimen meals, abun-
dantly drank tea and liquid, ate ample fruit, stored and 
neatly piled up edibles from other patients in her locker, 
showed distress to eat in front of others, and got ago-
nized upon nutrition plan control by the doctor or medi-
cal personnel. However, these behaviors started to fade 
away during her stay in the ward. 

Laboratory test results

Electrolyte levels were measured at the beginning and 
periods. Upon nephrology consultation, treatment was 
initiated with potassium chloride (KCl) 15% due to mild 
hypokalemia. Also, oral Calcium + D was prescribed. 
After diet prescription and the likelihood of hypophos-
phatemia, successive measurements revealed no drop in 
phosphate level. Table 1 presents changes in electrolyte 
levels.

Tables 2 and 3 present the results of CBC tests, blood 
indexes, iron, reserves, and peripheral blood smear 
(PBS). 

Hematological consultation was requested due to ane-
mia and leukopenia, and two units of packed cells were 
injected due to a drop in hemoglobin levels. Figure 1 
shows subsequent changes after injection. 
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Regarding bicytopenia and PBS, myeloid dysplasia 
with malnutrition was observed and medical prescrip-
tions included daily injection of B12 100 mg up to 7 days 
and then weekly, daily B6 tablets 400 mg, daily B1 300 
mg, daily folic acid 5 mg, and daily multivitamin. Table 
4 presents an evaluation of vitamins at the beginning and 
one month after the treatment. 

Endocrine consultation was requested due to the pa-
tient’s amenorrhea and high prolactin level. The results 
of hormonal tests (Tables 5 and 6) showed that sex hor-
mones and gonadotropin were low. Successive tests also 
revealed that prolactin levels were high; insulin-like 
growth factor-1 (IGF-1), leptin, and anti-Müllerian hor-

mone were low; corticotropin-releasing hormone (CRH) 
was at the highest normal level; however, parathormone, 
thyroid hormones, and cortisol were normal. 

Dual x-ray absorptiometry (DXA) bone densitometry 
using LEXXOS densitometer revealed a lower density 
score than the score expected for her age (lumbar region 
Z score was -4.1). Based on her amenorrhea, osteopo-
rosis, and hormonal test results, she was prescribed to 
take estradiol conjugated 0.625 from day 1 to day 25 of 
menstruation as well as medroxyprogesterone 10 mg 
from day 16 to day 25 of menstruation. In addition, a 
D3 injection every two weeks and daily calcium+D oral 
were also prescribed. 

Table 1. Changes of electrolyte levels at the beginning and during hospitalization

Zn (µg/dL)Mg (mmol/L)P (µg/dL)Ca (mg/dL)K (mEq/L)Na (mEq/L)Hospitalization 
Days

22.97.3 (low)3.21411st

23.88.1 (low)3.61374th

67 (low)3.58.1 (low)3.813911th

2.148.44.114513th

23.68.2 (low)414220th

1.85.68.63.914025th

1.65.4 (high)7.9 (low)3.814330th

1.83.69.53.814440th

Abbreviations: Na: Sodium; K: Potassium; Ca: Calcium; P: Phosphorus; Mg: Magnesium; Zn: Zinc.�

Table 2. CBC during hospitalization
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108487234.19725.692.6421446.244.61.61st

33.493.323.88.62.5521346.244.61.83rd

33.599.624.892.6923453.232.81.565th

28.99.72.2443341.146.72.28th

33.110027.59.12.1550230.260.32.514th

2482.383832.920th

3044129.731.799.520.76.62.0829826th

Abbreviations: WBC: White blood cell; PLT: Platelets; RBC: Red blood cell; Hb: Hemoglobin; HCT: Hematocrit; MCV: Mean 
corpuscular volume; MCH: Mean corpuscular hemoglobin; TIBC: Total iron binding capacity; PMN: Polymorphonuclear.
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Therapeutic measures

Following hyperprolactinemia, a magnetic resonance 
imaging (MRI) of the brain without contrast was re-

quested to examine hypophysis, which reported a lesion 
of 7.5 mm to the right of the hypophysis and mild bulge 
in the right with some mild deviation of hypophysis stem 
to the left, contributing to pituitary microadenoma diag-

Table 3. PBS

PBS

Macrocyte

Microspherocyte

Target cell 

Rouleoux formation

PMN dysregulation and impaired segmentation

1.1Retic count (corrected)

Negative Homocysteine 

5.7Methylmalonic acid (urine) (mmol/mocr)

PMN: Polymorphonuclear.�

Table 4. Vitamins levels on the blood

D3 (ng/mL)B12 (pg/mL)Folic Acid (ng/mL)Hospitalization Days

2541211.71st

2680134.730th

Table 5. Hormonal changes

AMH (ng/mL)Leptin (ng/
mL)PRL (ng/mL)Intact PTH (pg/mL)Estradiol (pg/

dL)FSH (mIU/mL)LH (mIU/mL)Hospitaliza-
tion Days

0.6 (low)0.1 (low)42.7 (high)46.25 (low)1.61.41st

0.4 (low)0.1 (low)10th

131 (high)20th

402 (high)30th

Abbreviations: LH: Luteinizing hormone; FSH: Follicle-stimulating hormone; PTH: Parathyroid hormone; PRL: Prolactin; 
AMH: Anti-müllerian hormone.

Table 6. Hormonal changes continued

LDHCRH pg/mL)Cortisol (nmol/L)IGF-1 (ng/mL)T4 (mcg/dL)T3 (ng/mL)TSH (mIU/mL)Hospitaliza-
tion Day

2386 (upper limit normal)61551 (low)9.7911.51st

Abbreviations: TSH: Thyroid-stimulating hormone; IGF: Insulin-like growth factor; CRH: Corticotropin-releasing hormone; 
LDH: Lactate dehydrogenase. 
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nosis. Accordingly, a weekly oral tablet of cabergoline 
0.5 was initiated for hyperprolactinemia and pituitary 
microadenoma. Pelvic and abdominal ultrasound imag-
ing were normal. Computed tomography (CT) scan of 
the area did not render anything abnormal. Electrocar-
diogram (EKG) at the beginning of treatment was nor-
mal, QTc=430 ms; successive EKS also were normal. 
Kidney and liver functions were normal, too.

The next goal was to correct the diet and weight gain. 
Due to her initial low weight and avoidance of oral in-
take, she was given a daily venous feed of amino acid 5% 
and intralipid 500-700 Kcal. After the patient started to 
cooperate, 6 oral daily meals containing 500-700 Kcal, 
including peptiamine three times a day, drug adminis-
tration and food intake were carefully supervised, and 
the patient was forbidden to go to the toilet two hours 
after each meal to prevent the likelihood of intentional 
vomiting. 

Based on the patient’s chief complaint (i.e. musculo-
skeletal problems, such as inability to get up and sit, and 
locked knee), sports medicine consultation was request-
ed. Despite the patient’s initial resistance to treatment, 
acceptance of supportive psychotherapy was suggested 
by active listening and empathy with the patient’s medi-
cal problems. After medical communication to enhance 
her motivation, we presented psycho-education on the 

diagnosis and complications of her disease and the likeli-
hood of more serious complications in the future, if left 
untreated. 

A psychotropic medication used at the beginning was 
olanzapine with a primary dose of 2.5 mg each night, 
which resulted in her lessened resistance to treatment and 
irritability and enhanced cooperation; with the patient’s 
acceptance, the dosage gradually increased to 7.5 mg 
daily for the first week, and 10 mg daily for the second 
week. During the second month of hospitalization and 
due to the patient’s obsessive-compulsive disorder signs, 
sertraline 12.5 mg was started; the dosage gradually in-
creased to 25 mg daily. The patient’s weight gradually 
increased from 24 kg to 17.5 kg during her 45-day hospi-
talization. Considering her height (160 cm), Table 7 and 
Figure 2 show her BMI changes during the treatment. 

Considering the stability of medical status and electro-
lyte disorders at the very beginning of treatment, mood 
improvement, dietary behaviors, the patient’s relatively 
appropriate cooperation with the therapists, improve-
ment in the patient’s attitude towards her disease and 
its complications, concerns about the COVID-19 conta-
gion, the patient’s and her family’s stress on continuing 
the rest of treatment at home, she was discharged with 
BMI=10.74, and the rest of the treatments were left to be 
followed up as outpatients. 

Table 7. Changes in weight and BMI during hospitalization

Day
Variables

Discharge60th40th30th22th20th10th1st 

27.527.126.526.125.324.524.524Weight (kg)

10.7410.5910.3510.29.889.579.579.37BMI (kg/m2)

Sharafi., et al. (2024). A Patient With Extreme AN and Hyper Prolactinoma. JPCP, 12(4), 383-396.
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Discussion 

The patient’s problem started at the age of 22 years 
with signs of retarded menstruation and puberty at an 
earlier age. Studies also show most patients are young 
and adolescent cases, the period of life in which they 
encounter stressors of puberty, socializing, and starting 
independent lives (Gonidakis et al., 2014, Cuspidi et al., 
2024). Lock believes that adolescence is the beginning 
of major brain development; therefore, anorexia and 
subsequent complications cause serious damage to this 
process (Hurst et al., 2015). This disorder mainly affects 
women, although it may be observed in men and other 
age periods (Berends et al., 2012). 

Etiology and diagnosis

In this case, her avoidance of feeding was not due to 
fear of fatphobia, rather she abstained from food for the 
fear of a disease that her father suffered from and she felt 
it was due to overeating. Some researchers believe that 
the clinical presentations of this disorder in non-Western 
ethnicities, such as Caucasians are different from those 
observed in Europe and North America. For instance, 
they contend that fatphobia may not be the main reason 
for AN in the East and those other causes, such as diges-
tive, and diseases can be the reason to avoid eating food. 
In 2013, a 14-year-old boy was reported whose food ab-
stinence was due to digestive problems after eating fried 
and packaged food (Paul et al., 2013). Another study re-
ported 70 Chinese patients with AN, 595 of whom did 
not have fatphobia; rather, they stated other reasons, such 
as gastrointestinal problems as the main reason to avoid 
food (Dani et al., 2024). Probably, it is due to such re-
ports that persistent behavior that interferes with weight 
gain is added to criterion B in the diagnostic and statisti-

cal manual of mental disorders, fifth edition (DSM-5) 
(Demarque et al., 2015). The patient’s BMI (9.37) repre-
sented an extreme form of AN, which urgently required 
her hospitalization to control her medical complications 
(Cass et al., 2020). 

Etiology

Biological, psychological, and sociocultural factors 
play a role in causing symptoms of AN, but environmen-
tal factors have been the focus of researchers’ attention 
(Phillipou et al., 2019). Biologically, the prevalence rate 
in the immediate family members of the patient is 10 
times that of the normal population (Cass et al., 2020). 
In this patient, family history was negative but traces 
of anxiety and obsessive disorders seemed likely in her 
mother. Today, scholars consider family dysfunction not 
as an etiologic factor but as a perpetuating factor for 
symptoms of AN (Martini et al., 2014). Regarding the 
onset of the disorder in early adolescence, psychological, 
social, and biological factors of adolescence can appear 
as one possible etiological factor of the disorder (Martini 
et al., 2024), which was witnessed in the patient we de-
scribed as delayed menstruation and hyperprolactinemia 
at puberty. Also, co-morbidities of obsessive-compulsive 
disorder, major depressive disorder, and various anxiety 
disorders are in perspective (Wonderlich et al., 2024), 
which appears as uncontrolled washing, and frequent 
CBC check-ups.

Electrolyte disorders

Hyponatremia is likely to occur in AN, which results 
from the patient’s desire to drink liquids to show a false 
feeling of weight gain. Other causes may include kidney 
failure to excrete enough water and, quite rarely, syn-
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drome of inappropriate antidiuretic hormone (SIADH) 
(Cass et al., 2020). However, the most common elec-
trolyte disorders of AN are hypokalemia. The patients’ 
intake of magnesium is remarkably low, and hypomag-
nesemia occurs either before or during re-feeding. Hy-
pomagnesemia is often caused by hydration through ve-
nous saline infusion and magnesium elimination; it may 
occur simultaneously with hypokalemia and it becomes 
necessary to measure magnesium levels in the blood 
in case of resistant hypokalemia. Also, hypocalcemia 
may occur both in hunger and re-feeding, which may be 
caused by giving phosphate to patients during refeed-
ing. It may be due to hypomagnesemia (Winston, 2012). 
Fortunately, in this case, the only electrolyte disorder we 
encountered was hypokalemia, which was successfully 
controlled early in the treatment, and no other disorder 
was observed at the initial or later stages of refeeding. 

Cardiopulmonary disorders

Patients with the restricting type of AN suffer from 
recurring cardiopulmonary disorders. Mitral valve pro-
lapses due to cardiac atrophy occur in 25% of cases, 
which manifest as palpitation, vertigo, and dyspnea. The 
most common arrhythmia is sinus bradycardia, which is 
caused mainly by increased vague tone due to malnutri-
tion. Systolic blood pressure is normally under 100 mm 
Hg. Cardiac sudden death occurs due to prolonged QT 
interval, caused by medical and electrolyte disorders. 
Low cardiac output occurs in response to myocardial 
atrophy due to malnutrition. In addition, weak respira-
tory muscles and diaphragm weakness have a role in pa-
tients’ dyspnea (Cass et al., 2020). In the present case, no 
problem was observed in the cardiologic consultation, 
and ECG, heartbeats and blood pressure were normal. 

Endocrine disorders

Multiple endocrine changes occur in patients with the 
restricting type of AN to adapt to the energy intake of the 
body (Cass et al., 2020). The level of hormone regulat-
ing the appetite alters in such a way that leptin decreases 
and ghrelin increases. The function of leptin is to regu-
late energy homeostasis and food intake in proportion 
with the body weight so that its secretion increases with 
fat and weight gain in a normal person; leptin directly 
inhibits the appetite-stimulating effects of neuropeptide 
Y, resulting in declined appetite. A significant reduction 
of lipids and leptin in the blood is observed in patients 
with AN. Genome-wide association studies have deter-
mined high-risk genome spots of AN incidence related 
to leptin dysregulation; thus, it may function as a po-
tential biomarker in screening AN (Kim et al., 2020). 

Secreted predominantly from the stomach, ghrelin is a 
peptide with profound or exogenic properties and stimu-
lates the growth hormone. Researchers believe that it is 
a brain-gut peptide and has a role in regulating body en-
ergy. Several studies have been conducted on the effects 
of ghrelin in AN patients; these studies have reported 
higher levels of ghrelin in these patients than in normal 
persons. It increases the secretion of prolactin, adreno-
corticotropic hormone (ACTH), and cortisol (Salvato et 
al., 2024). Prolactin serum levels in AN patients varied 
from normal, to mildly increased, and increased, but no 
relationship was observed between low body weight and 
prolactin levels (Wonderlich et al., 2024). In this case, 
the leptin level was very low 0.1 ng/mL (the normal 
range is 2.5-21.8 ng/mL); also, hyperprolactinemia was 
observed and reported in the context of pituitary micro-
adenoma. It seems that further investigation is required 
to find a relationship between AN and prolactin levels in 
the blood as either a disorder or a biomarker of the dis-
order. Probably, we face various biological types of AN, 
in some of which increased prolactin levels are observed 
(Jagielska, 2017).

Normal menses show increased bone density and 
the relationship is independent of the patient’s weight 
change. It suggests the role of hypogonadism in lowered 
bone density (Salvato et al., 2024). In earlier studies, 
17.6% to 88% of patients with AN had low vitamin D 
levels but their intact parathyroid hormone (PTH) was 
relatively normal. As indicated in Table 5, in our patient, 
the parathormone level was 46.2, which is normal. In 
research by Lenherr-Taube et al., almost one-third of 
adolescents with AN had normal PTH levels; and they 
concluded that PTH may be age-dependent (Lenherr-
Taube et al., 2020).

Increased levels of growth hormone in the blood, re-
duced IGF-1, and resistance to the effects of growth hor-
mone are visible in AN patients, which may be attribut-
able to the role of this hormone in lipolysis (Crumby et 
al., 2024). In our patient, the blood levels of IGF-1 were 
lower than the normal values. Hypogonadotropic hypo-
gonadism (low luteinizing hormone [LH], follicle-stim-
ulating hormone [FSH], and estradiol) and amenorrhea 
due to hypothalamus-pituitary axis dysfunction occur in 
85% of patients (Cass et al., 2020). In our patient, low 
luteinizing hormone [LH], follicle-stimulating hormone 
(FSH) and estradiol were reported. 

Patients with AN are affected with more infertility 
and more labor complications than the normal popula-
tion. Normally, fertility is negatively correlated with 
age. Some diseases lead to the early reduction of follicle 
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count, termed the early reduction of ovarian reserve. An-
ti-Müllerian hormone (AMH) is produced by granulosa 
cells from the small follicles in a woman’s ovaries and is 
used as a marker of oocyte quantity. It reaches its maxi-
mum in women’s third decade of life and is not measur-
able after menopause. Its low level may show reduced 
response of ovaries to stimuli and lowers the likelihood 
of pregnancy. AMH is higher than normal in patients 
with AN (4.7 vs 3.2 ng/mL) and in 19.6% of patients 
with AN, AMH levels are higher than the normal range 
(>6.78). Therefore, AMH levels are either normal or 
increased in AN patients; and its reduction means early 
reduction of ovarian reserve and should not be attributed 
solely to malnutrition (Pitts et al., 2020). As indicated in 
Table 5, the AMH level in our patient was 0.6 ng/mL, 
below the normal range. 

Hypoglycemia is common. Hypercholesterolemia is 
also common but its significance in predisposing the 
patient to cardiovascular diseases is unknown. Increased 
salivary amylase production is a cause of the patient’s 
latent vomiting but normal amylase does not reject vom-
iting. In our patient, the amylase level was normal. 

Hypercarotenemia leads to the alteration of orange skin 
color, which is not to be mistaken with icterus. Its etiol-
ogy is unknown and may be attributable to the overuse 
of vegetables and fruit in some cases (Winston, 2012). 
In the present case, her yellowish skin color gradually 
decreased upon admission due to the weight loss. 

Deficiency of micronutrients 

Most patients with AN tend to lower their intake of mi-
cronutrients, including zinc, copper, vitamin C, ribofla-
vin, and vitamin B2. Thiamin deficiency occurs in 38% 
of cases; due to its importance in carbohydrate metabo-
lism, its deficiency is associated with cognitive defects. 
Also, taste changes and neuropsychiatric symptoms ap-
pear following zinc deficiency (Winston, 2012). In the 
case of our patient, despite her aggravated condition, 
blood levels of folic acid, vitamin B12, and D3 were in 
the normal range (Table 3), which may account for the 
patient’s tendency to use sufficient amounts of salts and 
vitamins despite her abstinence from high-calorie foods. 

Gastrointestinal complications

In 50% of AN patients, gastrointestinal complications 
occur in the form of satiety, early or feeling full, ab-
dominal distension, pain, and nausea. Nasopharyngeal 
muscle weakness causes dysphagia, coughing while 
eating, and aspiration. Gastroparesis is a barrier against 

refeeding because it brings about early satiety. Delayed 
colon discharge and constipation affect two-thirds of 
patients (Cass et al., 2020). Similarly, our patient also 
reported feeling full at the beginning of refeeding; she 
often complained of constipation from the early days of 
hospitalization but further examination revealed that she 
had no serious complaints of defecation and stool con-
sistency; rather, frequency of defecation was low due to 
poor nutrition, but tended to improve through improved 
nutritional status. 

In 50% of patients, increased level of aminotransferase 
enzymes from the liver is evidenced throughout refeed-
ing. Type 1 occurs due to hepatic ischemia and hypoper-
fusion, hepatocyte autophagy, and glutathione synthetase 
deficiency, which tend to be cured by feeding. However, 
type 2 is a result of steatohepatitis and requires a lowered 
intake of fat and carbohydrates (Winston, 2012). In our 
patient, test results indicated no increase in the levels of 
these enzymes. 

Albumin levels in these patients are usually normal 
even in patients with severe malnutrition. If hyperalbu-
minemia occurs, it may be due to factors other than mal-
nutrition, such as infection, and bears a bad prognosis 
(Winston, 2012). In our patient, the albumin level was 
normal. 

Neurological complications

Both the central and peripheral nervous systems are af-
fected by AN. The white and grey matter are affected in 
central nervous system (CNS), leading to cognitive disor-
ders that may persist even after treatment. Also, thalamus 
dysfunction results in thermal dysregulation and hypo-
thermia, as well as smelling and taste disturbance. Also, 
neuropraxia (i.e. focal demyelination without damage to 
nerve continuity) develops as a result of damage to sub-
cutaneous peripheral nerves, which occasionally causes 
foot drop and local hand weakness; but these peripheral 
complications are reversible (Cass et al., 2020). In the 
present patient, no evidence of cognitive disorders was 
found. Upon neurologic examination, no serious patho-
logic finding was found except weakness of the lower 
limbs and her inability to get up. Her brain’s MRI reveals 
no significant result except pituitary microadenoma. 

Hematological complications

The prevalence of anemia, thrombocytopenia, and leu-
kopenia in AN patients is 16.4%, 7.4%, and 50.5%, re-
spectively. As can be seen, low white blood cell (WBC) 
is more prevalent than other complications. Replacement 
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of saccharides with bone marrow lipids results in gelat-
inous marrow transformation that is due to low blood 
cells. The severity of bone marrow damage and hypo-
plasia of all three blood cells is associated with reduced 
body weight. Thus, regarding our patient’s low BMI, it 
is not odd if her WBC and red blood cell (RBC) counts 
were low. Anemia can appear as microcytosis and mac-
rocytosis, while the development of the latter is higher. 
Despite leukopenia, the overall rate of infection was not 
high (Walsh et al., 2020). Refeeding and weight gain 
can improve bone marrow status and blood cell counts. 
In our patient, the leukocyte counts gradually started to 
increase by refeeding, although severe anemia necessi-
tated blood transfusion. 

As Table 2 indicates, the platelets in our patient reached 
433 on the eighth day, and 512 on the 14th day; after that, 
it gradually dropped and returned to normal. In AN pa-
tients, both thrombocytosis and thrombocytopenia are 
observed, although neither hemorrhage nor abnormal 
thrombosis is evidenced. In a study conducted by Sabel 
et al, 2013, out of 53 AN patients, 34% showed throm-
bosis, half of whom had thrombocytosis during hospi-
talization. In patients with high platelets, the maximum 
platelet level was 549 which occurred on the 13th day; 
those who experienced thrombocytosis during hospital-
ization experienced it on the 21st day on average. Sabel et 
al believed that, in the early stages of refeeding, throm-
bocytosis originated from bone marrow reconstruction, 
which is likely to improve in due time (Sabel et al, 2013). 

Renal function

Urea and creatinine levels in patients with AN due to 
low intake of protein and muscle loss are at a minimum 
level than normal. Therefore, the highest levels of urea 
and creatinine denote dehydration (Winston, 2012). 

Medical interventions

Treatment of AN is an interdisciplinary matter en-
tailing the cooperation of various medical specialties. 
Treatment aims include treating medical problems, diet 
modifications, normalizing the patient’s body weight, 
correcting the patient’s overvalued attitudes toward body 
weight, body shape, and feed and finally, treating the as-
sociated psychiatric disorders (Sadock et al., 2015). The 
primary focus should be on stabilizing the medical con-
ditions particularly, on fluid and electrolyte balance of 
the body, and then on weight gain and altering patients’ 
eating habits (Berends et al., 2012). 

In these patients, the beginning of feeding is associated 
with the risk of refeeding syndrome. Five life-threatening 
complications of this syndrome include rhabdomyolysis, 
heart failure, respiratory failure, hemolysis, and convul-
sion (Cass et al., 2020). It also causes electrolyte disor-
der/disturbance, both hyper and hypoglycemia, acute re-
duction of thiamine and fluid, and electrolyte imbalance; 
therefore, replacement of thiamine and monitoring sugar 
and electrolytes are essential (Winston, 2012). Hypo-
phosphatemia, hypokalemia, and hypomagnesemia oc-
cur in refeeding. The highest risk factor for developing 
this syndrome is low BMI; the lower the BMI, the higher 
the development of the refeeding syndrome (Cass et al., 
2020). 

Some recommend the beginning of the diet with 1500-
1800 Kcal/day to be sustained for a few days and suggest 
increasing it after stabilization of the patient’s medical 
status by X100 Kcal every other day, ultimately reading 
3500-4000 Kcal/day (Sadock et al., 2015). In conserva-
tive methods, to prevent the refeeding syndrome, the 
beginning rate is calculated by 10 Kcal per 1 k of body 
weight and it is added to 200-400 Kcal every 2-4 days; 
hence, weight gain of 3-4 pounds per week is acceptable 
(Cass et al., 2020).

In our patient (BMI=9.37), the risk of refeeding syn-
drome was assessed as high, and a more conservative 
method (feeding with fewer calories) was started. It is 
necessary to check daily amounts of phosphate and other 
electrolytes in the first 7-14 days. Hypophosphatemia 
occurs at the early phase of feeding and anabolism due 
to the use of phosphate and the construction of adenosine 
triphosphate. Also, hypokalemia and hypomagnesemia 
occur at early feeding stages due to increased cellular 
absorption of the electrolyte (Cass et al., 2020). Fortu-
nately, in our patient, after correcting her minor hypo-
kalemia, electrolytes remained normal up to the end. 
Regarding the patient’s early gastroparesis saturation, 
we included six meals, three main meals, and three low-
volume meals in between in her diet. 

In these patients, a lack of micronutrients, including 
thiamin, other types of vitamins B, and C, zinc, and cop-
per are observed (Winston, 2012). Thus, medications 
containing these elements were prescribed for the pres-
ent patient. Meanwhile, treatment with estrogen and pro-
gesterone was considered due to lowered bone density, 
amenorrhea, and lack of sex hormones in the present 
patient. Also, cabergoline was started due to hyperpro-
lactinemia. 
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Patients with AN try to burn calories through excessive 
physical activity, but most medical interventions restrict 
such activities. However, exercises help improve pa-
tients’ muscle atrophy, bone density, quality of life, and 
mood. However, endurance training can help improve 
patients’ muscle atrophy, bone density, quality of life, 
and mood. Thus, we included light workouts, including 
stretching exercises for the present patient (Hughes et al., 
2019). 

Various medications, such as antidepressants, anti-
psychotics, and mood stabilizers, such as risperidone, 
aripiprazole, and fluoxetine have been used in the treat-
ment of AN. The logic behind the use of all these drugs 
is their effects on the serotonergic system, which is con-
ceived to play a role in the primary pathophysiology 
of AN. A meta-analysis by Sidar et al. has determined 
the efficacy of olanzapine on the treatment of this dis-
order and patients’ weight gain; its dosage above 5 mg 
showed higher efficacy levels. However, in patients with 
AN, care must be taken to control complications, such 
as neuroleptic malignant syndrome (NMS), hypoglyce-
mia, and heart block (Sidar et al., 2020). In this patient, 
olanzapine was used for medical therapy, applied from 
the beginning together with supportive psychotherapy 
and psychoeducation to enhance weight gain and the pa-
tient’s cooperation. 

The use of anti-depressant selective serotonin reuptake 
inhibitors (SSRIs) is not recommended except for co-
morbidity (Sadock et al., 2015), and this patient, it was 
started after initial weight gain due to the comorbidity of 
AN with obsessive disorder. Bupropion is not used due 
to its convulsive effect. No evidence of the beneficial ef-
fects of tricyclic antidepressants (TCA) and monoamine 
oxidase inhibitors (MAOI) is found (Sidar et al., 2020). 

Studies with the highest efficiency are mostly as-
sociated with cognitive behavioral therapy, although 
several studies have also shown similar efficiency of 
interpersonal and psychoanalysis focal studies. In ado-
lescents, the highest frequency and efficiency of stud-
ies are reported with family-based therapy. In cognitive 
behavioral therapy, after effective communication and 
motivation, changes are observed after 20-40 sessions 
within four therapy stages. In the first stage, correct-
ing the patient’s eating habits is in perspective. In the 
second stage, re-assessing and rewarding the patient for 
positive changes are done together with examining the 
underlying causes of unchanged behaviors. In the third 
or the main stage of treatment, the overvalued thoughts 
about body weight and shape are corrected. Through-
out this stage, if perfectionism, low self-confidence, 

and disturbed interpersonal relationships are diagnosed 
to underlie the overvalued thoughts about body weight 
and shape, the therapy sessions will focus on correcting 
them. In the last stage, measures are taken to prevent the 
relapse of the disorder (Elwyn et al., 2020). 

Prognosis

Complete recovery in 30% to 60% of cases, residual 
recovery in 20%, and unremitting recovery in 20% have 
been reported (Cass et al., 2020). The highest mortality 
and relapse of psychiatric disorders occur in AN pa-
tients, and long-term recovery occurs in less than 50% 
of patients (Phillipou et al., 2019) so that 30% to 50% of 
hospitalized patients successfully treated will still expe-
rience relapse of the disorder. Its relapse is particularly 
common in the first two years after treatment (Berends et 
al., 2012). The rate of mortality (5%) is higher than any 
psychiatric disorder. Suicide in these patients becomes 
more likely, and the cause of death in these patients is 
wither medical side-effects of suicide. Most medical side 
effects relapse after weight gain while only two compli-
cations are irreversible, low bone density and cognitive 
disorder (Cass et al., 2020).

Conclusion

In sum, three points are considered in this case. First, 
despite the patient’s extreme weight loss, her abstinence 
from eating did not originate in her perceived body im-
age; rather, she was highly obsessed with an overeat-
ing complication the way afflicted her father; this may 
signal clinicians not to rely on such misconceptions for 
diagnosis necessarily. Second, the relationship between 
AN with hyperprolactinoma and pituitary microadeno-
ma is observed; such a relationship may shape a line 
of research for the psychopathology of AN by the cat-
egorization of the disorder into with or without hyper-
prolactinemia. Third, regarding the patient’s refeeding, 
low-calorie intake was considered according to the latest 
guidelines, which prevented relevant complications and 
caused the patient’s optimal compliance with treatment. 
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