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Abstract. Damage to the lung tissue is a predominant complication of the viral disease COVID-19. Recently,
there have been complications from other organs, including highly vascularized endocrine glands. Regarding the
adrenal glands, there are reports of their damage with a decrease in their function. Changing the function of the
adrenal glands (AG) in patients with or after COVID-19 is important. A few adrenal autopsy studies in patients
have revealed vascular thrombosis, cortical lipid degeneration, ischemic necrosis, parenchymal infarcts, and other
lesions leading to a decrease in AG function. The central mechanism of adrenal dysfunction through hemorrhage
and necrosis of the pituitary gland is also possible. This paper presents a rare case of the development of hyper-
cortisolism in a young woman after recovering from COVID-19. Based on high ACTH levels (157 and 122 pg/ml), a
negative nocturnal dexamethasone test, and high 24-hour urinary free (daily) cortisol excretion rates, we tentatively
suspected Cushing’s disease. Chromogranin A was within the normal range of 21.35 (reference value < 100).
Other tests showed an elevated dihydrotestosterone level of 780.6 pg/ml (reference values 24-368 pg/ml). The
levels of other anterior pituitary hormones tested were within the normal range. According to clinical guidelines,
the drug of choice for the short-term treatment of this disease is steroidogenesis inhibitors — ketoconazole. The
effectiveness of such a treatment regimen was previously brought to light by others. In our case, ketoconazole
was prescribed at a dose of 400 mg 2 times a day and cabergoline (dostinex) at an initial dose of 1 mg per day.
Given the low levels of vitamin D in the blood serum, it was recommended to continue taking vitamin D at a dose of
4000 IU per day. It was recommended to control blood laboratory parameters — serum cortisol, ACTH, AST, ALT,
electrolytes, 25(0OH)D, blood glucose level after 2 months and decide on further tactics for managing the patient.
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Abbrevations

ACTH — adrenocorticotropic hormone; CS — Cus-
hing’s syndrome; AG — adrenal glands; PCR-test — Poly-
merase Chain Reaction; ODT — overnight dexamethasone
test; AST — aspartate aminotransferase; AT — alanine
aminotransferase; 25-(OH)D — vitamin D.

Introduction

The COVID-19 pandemic continues. To date, about
330 million people have been infected with COVID and
5.5 million have died in the world. Millions of new cases

registered every day [1]. The main consequence of the di-
sease is acute respiratory syndrome with the development
of pneumonia and complications from the cardiovascular
system, kidneys and other organs and tissues including
vasculitis, arteriolar and venous thrombosis, hypoxic cell
injury, subsequent immune response and cytokine storm
[2, 3]. This effect can manifest itself in highly vasculari-
zed organs, including endocrine glands. The attention of
specialists directs to the study and treatment of diabetes
mellitus and thyroid diseases. Diabetes is an important
risk factor for poor prognosis of COVID-19 disease and
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mortality [4, 5]. Damage to the thyroid gland complicates
the disease with its insufficiency or hyperfunction [6—8].
A significant place in the treatment of COVID-19 belongs
to glucocorticoids [9—11].

Therefore, changing the function of the adrenal glands
(AG) in patients with or after COVID-19 is important.
A few adrenal autopsy studies in patients have revealed
vascular thrombosis, cortical lipid degeneration, ischemic
necrosis, parenchymal infarcts, and other lesions leading
to a decrease in AG function [12—15]. The central mecha-
nism of adrenal dysfunction through hemorrhage and ne-
crosis of the pituitary gland is also possible [12, 16]. The
main manifestation of the opposite state of “hypercorti-
solism” is Cushing’s syndrome (CS). The prevalence of
CS is about 40 cases per million, and the estimated inci-
dence is 0.7—2.4 cases per million per year [17]. Reports of
COVID-19 infection in patients with CS are rare, and the
treatment of such patients needs a special approach [18].
An analysis of the literature available to us over the past
two years has shown that there is no description of cases
of the occurrence of endogenous hypercortisolism against
the background of coronavirus disease. In this publication,
we present a description of a patient who first developed
ACTH-dependent hypercortisolism after recovering from
mild COVID-19.

Case description

The female T., European race, unmarried, age 22 years,
height 162 cm, weight 80 kg, first applied to the consul-
tative polyclinic of the institute for the study of endocri-
nologist with complaints of weight gain (approximately
20 kg) over the past 8 months. There were also complaints
of recurrent headaches, general weakness, fatigue, rises
in blood pressure (BP), the presence of stretch marks in
the anterior wall of the abdomen, hips, chest, menstrual
irregularities (like oligomenorrhea), a feeling of internal
discomfort, anxiety, shortness of breath with little exertion.
From the anamnesis of the disease, it is known that at the
end of February 2021, the patient lost her sense of smell,
subfebrile body temperature (37—37.5), general weakness
appeared. The family doctor examined the patient at the
place of residence. PCR-test was positive, confirming
SARS-CoV-2. She treated on an outpatient basis, as the
disease proceeded in a mild form. A month after the ap-
pearance, she noticed the appearance of single purple
furrows on the skin of the abdomen, on the surface of the
inner thighs, she began to gain weight sharply, headaches
and shortness of breath appeared during physical exertion.
‘When used by an endocrinologist, an elevated serum corti-
sol of 26.4 pg/dl (4.3—22.4) was detected, and ACTH levels
were within the reference values. Before contacting the in-
stitute’s polyclinic, the patient consulted doctors of various
specialties who diagnosed hypercortisolinemia against the
background of diencephalic dysfunction. The patient took
antihypertensive, antidiuretic drugs, as well as drugs that
improve cerebral circulation. The general condition con-
tinued to deteriorate, weight increased, menstrual irregu-
larities appeared, appearance changed (the face became
puffy, edematous), trophic manifestations on the skin of
the abdomen, shoulders, chest progressed, muscle weak-

ness increased. In view of which, patient was referred to
the clinic of the Institute of Endocrinology for diagnosis.

When studying the anamnesis, it became known that
both parents were Ukrainians by nationality, the marriage
was not consanguineous. Pedigree is not burdened. She is
the second child in the family. The mother’s pregnancy pro-
ceeded without any peculiarities and ended in natural de-
livery. Birth weight — 4200 g, height — 54 cm, see Apgar
score — 7/9 points.

The patient denied of taking any preparations contai-
ning glucocorticoids, illegal drug use. Heredity for endo-
crine diseases is not burdened. There was no allergic reac-
tion to medication.

Clinically, the patient had Cushingoid facial features,
abdominal obesity with significant thinning of the lower ex-
tremities with severe proximal myopathy. On the front sur-
face of the abdomen, the inner surface of the shoulders, the
hips are wide (more than 4 cm) crimson-red, purple stripes
of stretching (furrows) (fig. 1).

The described changes were accompanied by an increase
in blood pressure up to 150/110 mm Hg, and body mass in-
dex (BMI) up to 30.5 kg/m>.

General blood analysis revealed no abnormalities in the
content of basic elements. Alanine aminotransferase and as-
partate aminotransferase contents were elevated to 60 and
56 U/1 with reference values (4—41) and (4—37), respective-
ly. This indicated impaired liver function. There was also a
reduced content of hydroxyvitamin D, — 24.8 nmol/l, with
the required norm of > 75 nmol/l. According to the results
of glycosylated hemoglobin, there were no violations of car-
bohydrate metabolism (table 1).

As can be seen from the table 2, an increase in the ba-
sal level of ACTH 157.0 pg/ml attracts attention (the norm
is 7.2—63.30 pg/ml). All repeat ACTH measurements were
elevated (111 pg/ml, 122 pg/ml, respectively). The basal
serum cortisol level was 96.14 pg/dl (morning 7 to 9 am:

Figure 1. Abdominal obesity with purple furrows
(more than 4 cm wide) above the abdomen
and thighs (photo taken by the patient 3 months
after recovery from SARS-CoV-2)
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4.3—22.4). The patient’s primary (overnight) test to confirm
the presence of endogenous hypercorticism (this is a sup-
pression test of 1 mg dexamethasone, i.e. 2 tablets of 0.5 mg
dexamethasone) was negative in the patient. We applied 2
tablets of dexamethasone 0.5 mg each, the suppression of se-
rum cortisol levels did not occur properly. The pre-test blood
cortisol level was 96.14 mcg/dl, and after 2 dexamethasone
tablets taken at 23:00 hours, the blood cortisol level was 50.0
and 78,1 mcg/dl (reference values — 4,3—22.4 mcg/dl). Ini-
tial studies showed that 24-hour free urine cortisol was more
than 716 mcg, which is 2 times the reference values. High
levels of free blood cortisol persisted at the second and third
studies (511 and 619 mcg/24 hours), respectively.

Based on high ACTH levels (157—111 and 122 pg/ml,
respectively), a negative nocturnal dexamethasone test, and
high 24-hour urinary free (daily) cortisol excretion rates,
we tentatively suspected Cushing’s disease. Chromogranin
A was within the normal range of 21.35 (reference value
<100). Other tests showed an elevated dihydrotestosterone

level of 780.6 pg/ml (reference values 24—368 pg/ml). The
levels of other anterior pituitary hormones tested were with-
in the normal range.

The patient’s visit to the Institute of Endocrinology co-
incided with another lockdown due to the global coronavi-
rus pandemic, due to which the work of specialized hospitals
was suspended or extremely limited, and the patient was not
hospitalized.

According to clinical guidelines, the drug of choice for
the short-term treatment of this disease is steroidogenesis
inhibitors — ketoconazole [20]. The effectiveness of such a
treatment regimen was previously brought to light by others.
In our case, ketoconazole was prescribed at a dose of 400 mg
2 times a day and cabergoline (dostinex) at an initial dose of
1 mg per day. Given the low levels of vitamin D in the blood
serum (table 1), it was recommended to continue taking vi-
tamin D at a dose of 4000 IU per day. It was recommended
to control blood laboratory parameters — serum cortisol,
ACTH, AST, ALT, electrolytes, 25(OH)D, blood glucose

Table 1. The results of a biochemical blood test in the dynamics of observation

Examination date
4.3 4.2 3.6

Potassium (mmol/l)

Sodium (mmol/l) 140
Chlorine (mmol/l) 100
Calcium total (mmol/l) 2.1
Gilucose (mmol/l) B
Creatinine (umol/l) 88
Magnesium (mmol/l) 0.5
Total protein (g/l) 76
Total bilirubin (umol/l) 10.9
Alkaline Phosphatase (U/l) 81
Alanine aminotransferase (ALT) (U/]) 60
Aspartate aminotransferase (AST) (U/l) 56
Glycated hemoglobin (HbA1c) (%) 5.8
25(OH)D (nmol/l) 24.8

3.5-5.5
138 136 132-146
98 102 99-109
2.4 2.31 2.18-2.6
5.28 5.36 4.1-6.0
92 74 61-108
0.52 0.58 0.53-1.11
78 - 57-82
20.4 11.9 5.0-21.0
- - 40-129
- - 40-41
- - 4-37
- - 4.8-5.9
- - >75.0

Table 2. The results of the study of the content of hormones in the blood in the dynamics of observation

Examination date

Chromogranin A (mg/l) 21.35
Prolactin (ng/ml) 2.8
Dehydrotestosterone (pg/ml) 780.6
Thyrotropin (uU/ml) 3.57
Free testosterone (pmol/l) 2.6
ACTH (pg/ml) 157
Salivary cortisol in the evening 23 hours 5.16
(ng/ml)

Free 24-hour urine cortisol 716

(mcg/24 hours)

96.14 before
the test

Dexamethasone overnight test 1 mg
(Cortisol (serum), mcg/dl)

- = <100
11.6 3.6 2.1-17.7
- - 24-368
= 3.6 0.4-4.0
- - 1.39-24.6
111 122 7.20 am: 63.30
20-22 pm: < 0.99
246 2.08 22-24 pm: < 1.41
511 619 58-403
50.0 after 78.1 after )
the test the test 7-9 am: 4.3-22.4
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level after 2 months and decide on further tactics for mana-
ging the patient.

Discussion

CS can be exogenous as a result of chronic corticosteroid
use or endogenous due to overproduction of cortisol by the
adrenal glands. In our case, with coronavirus disease, the
patient did not take corticosteroids. In about 80 % of cases,
endogenous CS is caused by overstimulation of the adrenal
glands due to abnormally elevated levels of ACTH, due to
an ACTH-secreting pituitary tumor (Cushing’s disease) or
an extrapituitary ACTH-secreting tumor (ectopic ACTH).
Difficulties in identifying the primary focus of ACTH hy-
persecretion may be due to its small size, the absence or
non-specificity of the clinical picture from the primary focus,
and early metastasis in the case of malignant tumors. In addi-
tion, the clinical manifestations of hypercorticism can also be
considered as independent nosological forms, which creates
certain difficulties at the stages of early diagnosis and timely
treatment of ACTH-dependent hypercorticism. In our case,
the content of ACTH in the blood was significantly increased.
However, magnetic resonance imaging of the pituitary showed
no obvious adenoma. Multislice computed tomography of
the neck, chest and abdominal organs, retroperitoneal space
did not reveal an extrapituitary ectopic tumor.

In about 20 % of cases, CS is associated with autono-
mous, unregulated adrenal cortisol secretion [21, 22]. The
condition of the patient we observed was characterized by
the presence of a detailed clinical picture of hypercorti-
solism (burgundy striae, ”bruises“ on the skin, rounding and
reddening of the face against the background of weight gain,
muscle weakness, increased blood pressure) in the absence
of a source of ACTH-ectopia, despite a thorough diagnos-
tic search. Elevated levels of ACTH in the blood during fol-
low-up, as well as negative ODT with 1 mg of dexametha-
sone, high levels of cortisol in daily urine and saliva in the
evening, indicated ACTH-dependent Cushing’s syndrome.
This case shows that the diagnosis of ACTH-dependent hy-
percortisolism, the search for the primary focus, even with
the use of modern imaging diagnostic methods, present
considerable difficulties and require long-term follow-up
and further topical search. Clinical observations by other in-
vestigators suggest that the hypothalamic-pituitary-adrenal
(HPA) axis appears to be directly involved in SARS-CoV or
indirectly due to virus-induced hypophysitis [23].

Medical therapy during the COVID-19 pandemic may
represent an interesting and effective approach for patients
with CS, as it can rapidly lower circulating cortisol levels
and therefore improve clinical comorbidities with a poten-
tial impact on the course of COVID-19 infection. In our
case, we were treated with ketoconazole (a powerful inhibi-
tor of steroidogenesis 400 mg twice a day, and with carbe-
goline (dostinex), which is a D2-receptor agonist, and also
continued monitoring of the disease progression. Both drugs
are present on the Ukrainian market.

Conclusions

COVID-19 can cause damage in the pituitary-adrenal
system with the onset of Cushing’s syndrome and requires
careful approaches for diagnosis and treatment.
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FinepkopTMUU3M HA TAI peabiAitadii nicaa COVID-19
(KAIHIYHMI BUNOAOK)

Pe3iome. VpaxeHHs JjiereHeBOI TKAHWHU HAJIEXWUTH 1O Iepe-
BaXXHUX YCKJIaIHEHb BipycHoro 3axBopioBaHHs COVID-19. Ta-
KOX OIMMCaHi YCKJIaAHEHHS 3 OOKY iHIIMX OpraHiB, y TOMY YMCJIi
3 00Ky €HIOKPMHHMX 3aj103. [1oBimoMJseTbes Mpo ypaxkeHHs
HaJHUPKOBUX 3aJ103 3i 3HMXKEHHsIM X dyHkuii Ha T1i COVID-19.
JlexinpKa qochiIkeHb aBTOICii HAAHMPKOBUX 3aJ103 Y MAlliEHTIB
BUSIBIUIM CYOUHHUN TpoMOO3, JIiIHY AeTeHepallilo KOPKOBOTO
1mapy, ileMiyHU HEeKpo3, MapeHXiMaTo3Hi iH(hapKTH Ta iHIIi
ypaxeHHs, 1110 MPU3BOISTH 10 3HUKEHHs DYHKLIT HAIHUPKOBUX
3a)103. TakoX MOXJIMBUI LIEHTPAJbHUI MeXaHi3M HUChYHKILIT
HaJHUPKOBUX 3aJ103 YHAC/IZOK KPOBOBWIMBY Ta HEKPO3Y Tillo-
¢iza. Y cTarTi MogaHo PiAKiCHUI BUIIaJ0K PO3BUTKY TillepKOp-
TULIM3MY Y MOJIOJO1 XKiHKH Tiicss oxyxaHHs Bin COVID-19. 3pa-
>katouu Ha Bucokuit pisenb AKTT (1571 122 nir/mi1), HeraTuBHMA
HIYHMI TeKcaMeTa30HOBUIA TeCTy i BUCOKI 24-TOOMHHI MTOKa3HU-
KM eKCKpellii BiIbHOro (1000BOro) KOPTU30Jy 3 Ceuelo, aBTOPU
MonepeaHbo 3amifo3puin xBopoOy KyimHra. XpomorpaHiH
A 0yB y mexxax Hopmu — 21,35 (pedepentne 3HaueHHs < 100).

IHIII TecTW Mokaszaiy MiABUILEHUI piBeHb OUTIAPOTECTOCTEPO-
Hy — 780,6 tir/M71 (pedepeHTHI 3HaUeHHs 24—368 nir/Mi1). PiBHi
IHIITNX TOCiIKEeHNX TOPMOHIB IIepeaHbOI YaCTKM Tinmodiza Oy
B MexXaX HOpMHU. 3TiIHO 3 KJIiIHIYHUMU PeKOMEHAALlisIMU, TIperna-
paToM BHOOpY IS KOPOTKOUYACHOTO JIIKYBaHHSI 1IbOTO 3aXBOPIO-
BaHHS € iHTibiTOpU cTepoinoreHe3y — KeTokoHasosl. EdekTus-
HICThb TaKoi cCXeMHM JIiIKyBaHHsI paHillle Oyja JoBedeHa iHIIMMM
JOCTIIHUKAMU. Y HALIOMY BUITAJKY MPU3HAYAIU KETOKOHA30J Y
11031 400 Mr 2 pa3u Ha 100y Ta KabeproiH (IOCTUHEKC) y IoJat-
KOBIi1 1031 1 MT Ha 100y. 3BaxKalouu Ha HU3bKUIL piBEeHb BiTaMiHy
D y cupoBartiii KpoBi, peKOMEHIOBAHO MPOAOBXKYBaTH MPUIOM
BiTaminy D y 103i 4000 MO Ha no0y. PekoMeHaoBaHo yepe3 2 Mi-
CsI1li KOHTPOJIIOBATH J1abOPAaTOPHi MOKA3HUKM KPOBi — KOPTU30J
cuposatku, AKTT, ACT, AJIT, exexrpositu, 25(OH)D, piBeHb
[JIIOKO3M B KPOBi Ta BU3HAYMTHUCS 3 MOAAJIBIIO TAKTUKOIO BE-
TIEHHSI XBOPOI.

KmouoBi caoBa: cungpom  Kymmnra,
COVID-19, nikyBaHHS, KJIIHIYHWIT BUTIAJIOK

TiNepKOPTULIA3M,

Vol. 18, No. 2, 2022

http://iej.zaslavsky.com.ua 137


https://pubmed.ncbi.nlm.nih.gov/32844161/
https://pubmed.ncbi.nlm.nih.gov/30799512/
https://pubmed.ncbi.nlm.nih.gov/30799512/
https://pubmed.ncbi.nlm.nih.gov/30799512/
https://pubmed.ncbi.nlm.nih.gov/32380475/
https://pubmed.ncbi.nlm.nih.gov/32380475/
https://pubmed.ncbi.nlm.nih.gov/32380475/
https://pubmed.ncbi.nlm.nih.gov/17408017/
https://pubmed.ncbi.nlm.nih.gov/17408017/
https://pubmed.ncbi.nlm.nih.gov/17408017/
https://pubmed.ncbi.nlm.nih.gov/19381447/
https://pubmed.ncbi.nlm.nih.gov/19381447/
https://pubmed.ncbi.nlm.nih.gov/19381447/
https://pubmed.ncbi.nlm.nih.gov/26004339/
https://pubmed.ncbi.nlm.nih.gov/26004339/
https://pubmed.ncbi.nlm.nih.gov/26004339/
https://pubmed.ncbi.nlm.nih.gov/27177728/
https://pubmed.ncbi.nlm.nih.gov/27177728/
https://pubmed.ncbi.nlm.nih.gov/27177728/
https://pubmed.ncbi.nlm.nih.gov/27177728/
https://pubmed.ncbi.nlm.nih.gov/16043521/
https://pubmed.ncbi.nlm.nih.gov/16043521/
https://pubmed.ncbi.nlm.nih.gov/16043521/

