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Abstract: Itsenko-Cushing's disease is a rare severe neuroendocrine disease caused by chronic
overproduction of adrenocorticotropic hormone by a pituitary tumor. High concentrations of cortisol
in the blood during endogenous hypercortisolism have an immunosuppressive and anti-
inflammatory effect, as does systemic glucocorticosteroid therapy. This may help reduce the activity
of the patient’s concomitant autoimmune inflammatory diseases. On the other hand, a decrease in
cortisol levels during treatment of Cushing's disease may be associated with reactivation of the
immune system, which increases the risk of relapse or onset of various autoimmune diseases. We
present our own clinical case demonstrating the difficulties of diagnosing endogenous
hypercortisolism in a young patient and the subsequent development of sarcoidosis that arose after
successful surgical treatment of Itsenko-Cushing's disease.
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RELEVANCE. Cushing's disease is a rare, severe neuroendocrine disease caused by chronic
overproduction of adrenocorticotropic hormone (ACTH) by a pituitary tumor (corticotropinoma).
Constant supraphysiological secretion of ACTH leads to excessive production of cortisol by the
adrenal cortex and the development of endogenous hypercortisolism [ 1 ][ 2 ]. Characteristic
symptoms of hypercortisolism include obesity, arterial hypertension, carbohydrate metabolism
disorders, and decreased bone mineral density [ 3 ]. However, the combination of obesity, arterial
hypertension and carbohydrate metabolism disorders occurs with a frequency of up to 20-30% in
the general population as part of the metabolic syndrome [4-7]. The global community does not
recommend screening for endogenous hypercortisolism in all individuals with obesity and diabetes
mellitus due to the widespread prevalence of these diseases. However, the incidence of metabolic
syndrome directly correlates with age, and the younger the patient with metabolic syndrome, the
more justified is the exclusion of endogenous hypercortisolism. High concentrations of cortisol
during endogenous hypercortisolism have immunosuppressive and anti-inflammatory effects, as
well as therapy with systemic glucocorticosteroids. This can help reduce the activity of the patient’s
concomitant autoimmune inflammatory diseases (for example, rheumatoid arthritis). On the other
hand, a decrease in cortisol levels during treatment of Cushing's disease may be associated with
reactivation of the immune system, which increases the risk of relapse or onset of an autoimmune
disease. In the medical literature, there are few descriptions of cases of the onset or exacerbation of
rheumatoid arthritis [ 8 ], atopic dermatitis, autoimmune thyroiditis [ 9 ], seronegative arthritis,
retinal vasculitis [ 10 ], pemphigus [ 11 ], as well as sarcoidosis [ 12 ] after successful treatment of
endogenous hypercorticism. We present our own clinical case demonstrating the difficulties of
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diagnosing endogenous hypercortisolism in a young patient and the development of sarcoidosis that
arose after surgical treatment of Itsenko-Cushing's disease.

CASE DESCRIPTION. Patient M. considered herself healthy until she was 28 years old, at this
age her body weight was 80-85 kg with a height of 175 cm, body mass index (BMI) 27.1 kg/m?,
blood pressure 120-130/70-80 mm Hg ., menstruation began at the age of 12, the cycle was regular.
At the age of 20 years and 24 years - pregnancies that occurred independently, ending in birth at
term through the vaginal birth canal without complications.At the age of 28, during her third
pregnancy, she gained 40 kg in weight, an increase in blood pressure to 150/120 mm Hg, excessive
hair growth on the face and back, and the appearance of stretch marks on the abdomen and
mammary glands were noted. During pregnancy I took enalapril 5 mg. By the end of pregnancy, the
body weight was 120 kg with a height of 175 cm (BMI 39 kg/m?). The pregnancy ended with the
urgent birth of a healthy child. After giving birth, the weight remained the same, the blood pressure
remained elevated to 150/100 mm Hg, she periodically took enalapril 5 mg, and did not consult a
doctor. At 30 years old, the patient noted that the menstrual cycle had not recovered after pregnancy,
her body weight had increased by another 5 kg (BMI 40.8 kg/m2), and she was worried about
recurrent furunculosis. I consulted a therapist with the above complaints, but no hormonal
examination was carried out. A diagnosis of grade 3 obesity was made, all changes were interpreted
as consequences of obesity, diet therapy was recommended - without any effect. Sibutramine was
prescribed at a dose of 15 mg; within 3 months, while taking it, I lost 15 kg (body weight 110 kg),
however, due to an increase in blood pressure, the drug was discontinued; after stopping the drug
for 1 year, body weight gradually increased to 125-130 kg. At the age of 32, I consulted an
endocrinologist at my place of residence. Based on the combination of obesity, arterial
hypertension, menstrual irregularities, and hirsutism, endogenous hypercortisolism was suspected in
a young patient. In addition, hormonal examination was indicated to exclude the secondary nature
of arterial hypertension and clarify the endocrine causes of menstrual irregularities. Hormonal
examination excluded thyroid dysfunction, hyperaldosteronism, acromegaly, hyperprolactinemia
and pheochromocytoma; a significant increase in the excretion of free cortisol in daily urine was
revealed - 635.2 nmol/day (100-379), which was the basis for a more thorough examination. At the
age of 33, she was hospitalized in an endocrinology hospital; upon examination, her weight was 130
kg, height 175 kg, BMI 42.4 kg/m?, subcutaneous fat was overdeveloped, redistributed according to
the central type: waist circumference (WC) 144 cm, hip circumference (HC) ) 124 cm, OT/VR 1.16.
On the skin, attention was drawn to the presence of keloid scars at the site of boils; cyanotic striae
on the anterior surface of the abdomen, mammary glands, 7-10 mm wide, up to 20 cm long;
excessive growth of terminal type hair over the upper lip, chin, cheeks, linea alba, lower and upper
extremities, sacrum, hirsut number on the Ferriman-Galwey scale 14 points (moderate hirsutism).
Blood pressure is 180/120 mm Hg, heart rate is 82 beats/min, otherwise the circulatory system is
without abnormalities. Examination of the respiratory, digestive and genitourinary systems was
unremarkable. According to the algorithm for diagnosing endogenous hypercortisolism, at the first
stage of the diagnostic search, to exclude/confirm hypersecretion of cortisol, 1 or 2 studies out of 3
possible are carried out: a study of the daily excretion of free cortisol in the urine, a small
dexamethasone test, and determination of the level of free cortisol in saliva in the evening. The
patient was found to have an increase in daily urinary excretion of free cortisol and no physiological
suppression of cortisol production after taking 1 mg of dexamethasone (Table 1), which confirmed
the presence of endogenous hypercortisolism and was the basis for continuing the examination. The
first line of treatment for Cushing's disease is neurosurgical removal of the pituitary tumor [ 1 ], and
therefore our patient underwent endoscopic transnasal adenomectomy. In the postoperative period, a
decrease in blood pressure to 100—110/60—70 mmHg was noted. without taking antihypertensive
therapy, muscle weakness, lack of appetite. The blood cortisol level in the morning was 64 nmol/l
(119-618), which corresponded to secondary adrenal insufficiency, the development of which is a
favorable prognostic marker for radical removal of corticotropinoma [ 1 ][ 2 ]. According to
histological examination: basophilic pituitary adenoma with infiltration of adjacent glial tissue.
According to immunohistochemical examination of the removed tumor tissue, the presence of
corticotropinoma was confirmed: pronounced diffuse staining of the cell cytoplasm with antibodies
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to ACTH was noted (Ki-67 expression was not assessed in this case). To compensate for adrenal
insufficiency, the patient was prescribed hydrocortisone at a replacement dose of 15 mg/day (in 2
doses - 10 mg in the morning and 5 mg in the afternoon). While taking hydrocortisone, her health
improved, her appetite returned to normal, weakness disappeared, and her blood pressure stabilized
at 120/80 mmHg. Over the next 3 months, there was a regression of symptoms of hypercortisolism:
body weight decreased by 15 kg, the redistribution of subcutaneous fat became more uniform,
stretch marks decreased in size and paled, less intense hair growth on the face and body was noted,
and the menstrual cycle was restored. The patient continued therapy with hydrocortisone at a dose
of 15 mg/day. 4 months after surgical treatment, the patient’s body temperature increased to 37.6—
37.8°C, arthralgia began to bother her, general and muscle weakness, and nausea appeared. A few
days after the increase in body temperature, a typical picture of erythema nodosum appeared on the
skin of the legs, for which the patient was hospitalized in a therapeutic hospital. At the initial
examination, height 175 cm, body weight 115 kg, BMI 38 kg/m?, waist circumference 130 cm, hip
circumference 131 cm, WC/VR 1; the skin is of normal color, in the left and right subclavian areas
there are dense dark brown formations with a diameter of 0.5-1 c¢cm, on the anterior surface of the
abdomen there are light pink striae about 0.5 cm wide. Auscultation of the lungs - hard breathing,
wheezing were not listened to. Examination of the circulatory, digestive and genitourinary systems
was unremarkable. CT scan of the chest (Fig. 2, 3) revealed multiple small-focal opacities in the
pulmonary parenchyma of lymphogenous distribution, a few reticular opacities, thickening of the
peribronchovascular interstitium and enlargement of the lymph nodes of the mediastinum and roots
of the lungs, i.e. a symptom complex highly specific for the acute form of sarcoidosis. Laboratory
data confirmed the activity of systemic inflammation: erythrocyte sedimentation rate (ESR) 42
mm/h (0-20), the level of C-reactive protein (CRP) was increased to 7.23 mg/l (normal 0.01-4.99) .
Blood calcium levels were within normal limits. Differential diagnosis was carried out with
respiratory tuberculosis and lymphoproliferative diseases; the results of the examination of the
patient and assessment of the course of the disease made it possible to exclude these diseases.

Considering the presence of typical clinical and radiological symptoms of the acute course of
sarcoidosis and the lack of data for other possible causes of lung damage, morphological
verification of the diagnosis was not performed. Complaints of muscle weakness and nausea in a
patient after a recent adenomectomy for Cushing's disease were regarded as decompensation of
adrenal insufficiency due to associated systemic inflammation. The dose of hydrocortisone was
increased to 25 mg/day (10 mg in the morning, 10 mg at lunch and 5 mg in the evening), during
which nausea and weakness stopped. Subsequently, over several months, gradual disappearance of
erythema nodosum was noted. During dynamic CT of the chest, performed one year after the
diagnosis of sarcoidosis, focal shadows and enlargement of the intrathoracic lymph nodes persisted
but did not progress, which indirectly confirmed the diagnosis of sarcoidosis; There was a positive
trend in ESR and CRP indicators. The patient continued taking hydrocortisone at a dose of 25
mg/day. Subsequently, communication with the patient was severed due to a change of residence.

DISCUSSION. Cushing's disease is characterized by increased levels of cortisol in the blood due to
the synthesis of ACTH by the pituitary tumor, which is accompanied by the same biological effects
as therapy with systemic glucocorticosteroids. High cortisol levels contribute to the development of
immunosuppression and, in addition to increasing the risk of bacterial infections, can mask existing
autoimmune diseases. With successful surgical treatment of Itsenko-Cushing's disease, a rapid
decrease in cortisol levels occurs, which leads to a decrease in the negative effects of
hypercortisolism, including a weakening of the anti-inflammatory and immunosuppressive effects.
This, in turn, creates the preconditions for the emergence or progression of the patient’s existing
inflammatory immunopathological processes, including those that determine the development of
sarcoidosis. Sarcoidosis is currently considered as a disease of unknown etiology, in which the
formation of non-caseating granulomas occurs in various organs and tissues, activation of T-
lymphocytes, macrophages and other immunocompetent cells, which is accompanied by increased
synthesis of pro-inflammatory cytokines and chemokines. Sarcoidosis of the lungs and intrathoracic
lymph nodes is most often detected. Sarcoidosis can debut as an acute inflammatory disease, for
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example in the form of Lofgren's syndrome (erythema nodosum, arthritis, fever, enlarged
intrathoracic lymph nodes). Systemic glucocorticosteroids, suppressing the inflammatory activity of
the disease, are effective in the treatment of most cases of acute sarcoidosis, however, short-term
use of these drugs is associated with an increased likelihood of relapse and the formation of a
chronic progressive form of the disease, which, along with the known side effects of steroids, limits
their use in Lofgren's syndrome [ 13 ][ 14 ]. The risk of relapse of sarcoidosis may be especially
high during the first months after completion of a short course of glucocorticosteroid therapy, which
is a consequence of the insufficient duration of the immunosuppressive effect of treatment, which
did not lead to the disappearance, but only to a decrease in the activity of the self-inducing
immunopathological process. Rebound hypocortisolism that occurs after cessation of systemic
glucocorticosteroid therapy can also contribute to the activation of inflammation. In drawing
clinical parallels between exogenous and endogenous hypocortisolism, it is worth mentioning the
small amount of data currently available to support the above-mentioned concept. Cases described
in the literature of the occurrence or exacerbation of various autoimmune diseases (thyroiditis,
rheumatoid arthritis, inflammatory bowel diseases, systemic lupus erythematosus, seronegative
arthritis, retinal vasculitis, Graves' disease, sclerosing pancreatocholangitis, atopic dermatitis,
psoriasis, pemphigoid, vitiligo, as well as sarcoidosis [8 —12][15-18]) after removal of
corticotropinoma, adrenal adenoma or ectopic adenoma remain few in number. These diseases
debuted or worsened at different times (from 1 month to several years) after surgical treatment, so it
is difficult to talk about a cause-and-effect relationship in all cases. The occurrence of acute and
primarily chronic forms of sarcoidosis, according to data summarized by Norefia-Rengifo B. et al.
(2019) [ 19 ], most often observed within 5 months after treatment, but in two cases these changes
occurred after 12 and 72 months. In the case we presented, 4 months after successful neurosurgical
treatment of Itsenko—Cushing’s disease, the patient developed symptoms of acute sarcoidosis
(Lofgren’s syndrome). Hydrocortisone therapy, which the patient was receiving at that time (at a
dose of 15 mg/day), could not prevent the development of systemic inflammation, since the dose of
glucocorticosteroids approximately corresponded to the average daily need for these hormones and
did not have immunosuppressive properties. Relief of symptoms of Lofgren's syndrome was
observed when the dose of hydrocortisone was increased to 25 mg/day. This dose of
glucocorticosteroids is higher than the doses that patients receive after surgical treatment of Itsenko-
Cushing's disease for replacement purposes. However, in the present case, a high dose of
glucocorticosteroids was due to the need for immunosuppressive therapy due to the development of
sarcoidosis. Lofgren's syndrome involves the presence of a symptom complex including erythema
nodosum, arthritis, fever and radiological changes in the form of hilar lymphadenopathy [ 20 ]. On
CT of the chest in Lofgren's syndrome, it is possible to visualize damage to the pulmonary
parenchyma due to its involvement in sarcoidosis. Along with the enlargement of intrathoracic
lymph nodes characteristic of Lofgren's syndrome, a CT scan of the lungs in our patient revealed
interstitial changes in the pulmonary parenchyma (fine-focal and reticular shadows) that did not
disappear for more than 1 year, which indicates the transformation of the acute form of sarcoidosis
into a chronic one [ 20 ] . Laboratory tests for Lofgren's syndrome reveal signs of increased acute-
phase indicators of inflammation in the blood (ESR, CRP). Indicators of pulmonary function,
pulmonary diffusion, and the results of exercise tolerance tests in Lofgren's syndrome, as a rule,
correspond to normal values and are not a method for diagnosing the disease, so these studies were
not carried out in this patient.

CONCLUSION. This observation complements the available information on extremely rare cases
of the development of sarcoidosis after successful treatment of endogenous hypercortisolism. The
results of observation of our patient confirm the concept of the immunosuppressive effect of high
concentrations of endogenous cortisol on current or emerging autoimmune processes and the
increased likelihood of developing a systemic inflammatory disease against the background of a
decrease in blood cortisol levels to physiological levels.
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