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ABSTRACT

Context : Although COVID-19 is a prothrombotic and 
proinflammatory illness, its effects on adrenal function have 
not been sufficiently studied.
Report on a case : Following a COVID-19 infection, a 46-year-
old lady showed signs of hyperpigmentation, hypotension, 
and abdominal pain. Serum cortisol was less than 1.0 µg/dL, 
aldosterone was less than 3 ng/dL, and adrenocorticotropin 
(ACTH) was 807 pg/mL in the patient with hyponatremia. 
Bilateral adrenal infarction was supported by computed 
tomography (CT) observations of adrenal enlargement with 
no parenchymal and little peripheral capsular enhancement 
following contrast. The patient had no prior thrombotic 
episodes, although she did have positive antiphospholipid 
antibodies and autoimmune hepatitis. Intravenous 
hydrocortisone was used as the first treatment for the 
patient, and then oral hydrocortisone and fludrocortisone.
Discussion : In COVID-19, we found nine articles—including 
case reports—that described adrenal insufficiency that 
developed recently and/or adrenal hemorrhage or infarction 
on CT. Five cases had hormonal diagnoses of adrenal 
insufficiency, although only three had measured ACTH levels 
(high in one, normal/low in the other two). Five studies showed 
evidence of bilateral adrenal hemorrhagic or nonhemorrhagic 
infarction (two with adrenal insufficiency, two with normal 
cortisol levels, and one with no data). It’s interesting to note 
that antiphospholipid syndrome was previously diagnosed 
in the lone instance with well-characterized new-onset acute 
primary adrenal insufficiency following COVID-19. In our 

instance, the diagnosis of antiphospholipid syndrome was 
made subsequent to the COVID-19-induced adrenal infarction.
In conclusion, our results corroborate the hypothesis that 
COVID-19-induced antiphospholipid syndrome and bilateral 
adrenal infarction are related. Consequently, during COVID-19, 
individuals with positive antiphospholipid antibody tests need 
to be cautiously watched for any indications of severe adrenal 
insufficiency.

Keywords : Bilateral adrenal infarction, primary adrenal 
insufficiency, antiphospholipid syndrome, COVID-19.

INTRODUCTION

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) is the cause of Coronavirus Disease 2019 (COVID-19), a 
prothrombotic and proinflammatory illness (1-3). 
A multicenter retrospective research found that patients with 
COVID-19 had an overall thrombotic complication rate of up 
to 10% (4). A notable increase in D-dimer and fibrin/fibrinogen 
degradation products is indicative of COVID-19 coagulopathy 
(5). When patients with COVID-19 have elevated D-dimer 
readings and/or are admitted to the intensive care unit, 
antithrombotic treatment has been utilized often (6).

Even though prothrombotic symptoms have been linked 
to COVID-19, it is unclear how the adrenal gland is involved 
in COVID-19 coagulopathy. Microscopic abnormalities 
including necrosis, inflammation, vascular thrombosis, and 
hemorrhage were seen in 46% of the adrenal glands in an 
autopsy investigation (7). In patients with severe COVID-19, 
perivascular infiltration of CD3+ and CD8+ T-lymphocytes 
has also been seen in the adrenal glands (8). Nevertheless, 
there hasn’t been enough research done to determine how 
these pathological changes affect adrenal function. Adults 
with primary adrenal insufficiency are primarily affected by 
acquired etiologies, such as viral or autoimmune diseases (9).
Here, we describe a patient who developed a bilateral adrenal 
infarction following a COVID-19 infection, resulting in an 
adrenal crisis. We also conducted a literature study on COVID-
19-related new-onset adrenal insufficiency.

PRESENTATION OF A CASE

A 46-year-old woman arrived complaining of a two-day sore 
throat. She was admitted to the hospital for assessment 
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and evaluation after experiencing malaise, nausea, and 
prostration over the course of the following 20 days. On the 
first day of admission, she complained of sudden, severe 
stomach discomfort that was accompanied by vomiting, 
which made her symptoms worse. Both potassium and 
sodium levels in the serum were normal. Lung computed 
tomography (CT) imaging in the first study showed bilateral, 
peripheral ground glass opacities and consolidations in 
the lower lung lobes with less than 25% parenchymal 
involvement. An abdomen CT scan showed normal adrenal 
function and no abnormalities (Fig. 1).The patient did not 
report any dyspnea symptoms, and his oximeter readings 
were normal. High titers of SARS-CoV-2 immunoglobulin 
(Ig)M and IgG antibodies were found by COVID-19 serology. 
Since the COVID-19 reverse transcription polymerase chain 
reaction was obtained 20 days after the onset of symptoms, 
it was negative at this time. Due to stomach discomfort, the 
patient was sent home with analgesics.
She experienced increased symptoms of lethargy, vomiting, 
nausea, and hyperpigmentation, leading to her readmission 
after three weeks. She had reflex tachycardia, postural 
hypotension, and hyperpigmentation on her tongue, hands, 
elbows, and cheeks (Fig. 2). She had no prior thrombotic 
events and autoimmune hepatitis in her medical background. 
She had reached sustained remission from her autoimmune 
hepatitis, thus she was not on any immunosuppressant 
medicine. An abdominal CT scan six months prior to the 
COVID-19 infection showed an enlarged liver along with 
parenchymal disease indicators and normal adrenal 
function (Fig. 3A). After undergoing abdominal magnetic 
resonance imaging (MRI), the patient’s adrenal glands 
were found to be heterogeneously hyperintensly swollen 
and diffusely enlarged. The absence of fundamentally high 
signal intensity within the anomaly (dashed arrows) on 
axial fat-suppressed T1-weighted MRI revealed no bleeding 
(Fig. 3B-3E).Following COVID-19 infection, a reformatted 
postcontrast CT scan showed left adrenal vein thrombosis 
(Fig. 4). Because the enlarged adrenal gland and right 
adrenal vein could not be distinguished on imaging, the 
right adrenal vein thrombosis was not visible.The patient 
was referred to our facility for additional testing following 
an abdominal magnetic resonance imaging. The patient 
received intravenous hydrocortisone (100 mg bolus followed 
by 50 mg administered every 6 hours) and hydration therapy 
as soon as blood was drawn for biochemical and hormonal 
examination. Adrenocorticotropin (ACTH) was 817 pg/mL 
(normal: 7.2-63.3) and serum cortisol was 1.3 µg/dL (normal: 
3.7-19.4 µg/dL), supporting the diagnosis of primary adrenal 
insufficiency. The plasma renin concentration was not 
detected, although the amount of aldosterone was less than 
3 ng/dL. The patient’s serum potassium was at the upper 
normal limit (4.8 mEq/L; normal: 3.5-5.0 mEq/L), hyponatremia 

(133 mEq/L; normal: 135-145 mEq/L), and metabolic acidosis 
(19.1 mmol/L of bicarbonate, compared to normal values of 
23–27 mmol/L; pH 7.29, 7.35-7.45). The diagnosis of primary 
adrenal insufficiency was made with absolute certainty due to 
the elevation of ACTH (>2-fold above the upper limit of the 
reference period) and basal cortisol (<1 µg/dL), both of which 
precluded the need for an ACTH stimulation test (9). Overall 
symptoms were quickly resolved and returned to normal with 
intravenous hydrocortisone and hydration therapy blood 
pressure, and corrected metabolic acidosis and hyponatremia. 
The patient had a contrast-enhanced CT scan, which revealed 
limited peripheral capsular enhancement, or “capsular sign,” 
and no parenchymal enhancement (Fig. 3F). Bilateral adrenal 
infarction is consistent with these results. After 48 hours, oral 
hydrocortisone (20 mg administered in the morning and 10 
mg at 2 pm) and fludrocortisone took the place of intravenous 
hydrocortisone.1 mg in the morning. The patient continued 
hormone replacement medication and maintained a low 
cortisol level after a month of follow-up. The test for adrenal 
21-hydroxylase antibody was unsuccessful.

It’s interesting to note that since 2011, the activated partial 
thromboplastin time (aPTT) has increased (87.2 seconds 
compared to normal: 24.3–32.4 seconds). Her plasma 
remained changed even after it was mixed with regular 
plasma, indicating the possibility of interference. The presence 
of lupus anticoagulant (LA) was assessed using three different 
tests: diluted Russell viper venom time, Kaolin clotting time, 
and LA partial thromboplastin time (LA-PTT). In the LA-PTT 
test, adding diluted phospholipids dramatically lowered 
PTT from 102 to 22 seconds. Two further confirmatory tests 
yielded favorable results as well.Two further confirmatory 
tests yielded favorable results as well. 
A positive anticardiolipin antibody was also found. The patient 
has had a prolonged aPTT since 2011, however she has never 
experienced a thrombotic episode or obstetric morbidity 
before. The patient had no signs of thrombosis on brain CT, 
abdominal MRI, or leg Doppler ultrasound performed in the 
previous ten years. At least one clinical criterion (thrombotic 
event or gestational morbidity) and at least one laboratory 
criterion (confirmed positive LA antibody) are needed for the 
diagnosis of antiphospholipid syndrome (10). Consequently, 
the patient’s bilateral adrenal infarction following COVID-19 
was the only time the patient met the diagnostic criteria for 
antiphospholipid syndrome. Anticoagulation treatment was 
started as soon as bilateral adrenal infarction was identified.

DISCUSSION

Here, we describe a patient with positive antiphospholipid 
antibodies who had bilateral adrenal nonhemorrhagic 
infarction following COVID-19, resulting in new-onset 
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primary adrenal insufficiency. High titers of SARS-CoV-2 IgM 
antibodies and bilateral ground glass opacities on lung CT 
were used to diagnose COVID-19. It’s interesting to note that 
antiphospholipid syndrome was previously diagnosed in the 
lone patient with a well-characterized new-onset primary 
adrenal insufficiency following COVID-19 (11). Unlike the 
previously documented instance, the current individual 
exhibited positive anticardiolipin antibody prior to COVID-19; 
nonetheless, the SARS-CoV-2 infection was the cause of 
the initial thrombotic event, which was a bilateral adrenal 
infarction.
Nine studies (eight case reports) describing adrenal 
insufficiency with a recent start and/or adrenal hemorrhage/
infarction on CT in COVID-19 patients were found (Table 
1). Five individuals with a hormonal diagnosis of adrenal 
insufficiency were included in the eight case reports (11–15). 
Only three of the five patients had measured ACTH levels (one 
had >100 pg/mL, while the other two had normal or low levels, 
suggesting secondary adrenal insufficiency). As a result, only 
one instance of new-onset primary adrenal insufficiency may 
be properly described because after COVID-19, to bilateral 
adrenal hemorrhagic infarction (11). After a month of follow-
up, only 2 patients underwent hormonal re-evaluation and 
continued to have low cortisol levels (11, 13).
Five case reports—two with adrenal insufficiency, two with 
normal cortisol levels, and one with no data—identified 
bilateral adrenal hemorrhagic or nonhemorrhagic infarction 
(11, 13, 16– 18). Hormonal testing was not done in one of 
these cases, which was linked to disseminated intravascular 
coagulation following the AstraZeneca vaccination (16). 
Leyendecker et al. (19) have identified incidental CT evidence 
of adrenal infarction in 51 out of 219 (23%) individuals with 
severe COVID-19 infection. Adrenal infarction is defined as 
enlargement of one or both adrenal glands with peripheral 
fat stranding in the suprarenal region (19). Nevertheless, in 
these cases, adrenal function (cortisol and ACTH levels) was 
not reported (19).

Rare disorders with a variety of causes, such as infectious 
diseases like traditional meningococcal infection and 
less frequent strains of Haemophilus influenzae and 
Staphylococcus aureus that cause Waterhouse-Friderichsen 
syndrome, are bilateral adrenal hemorrhage and thrombosis 
(20, 21). Adrenal hemorrhage or thrombosis can also be 
brought on by non-infectious disorders, trauma, burns, 
anticoagulant therapy, tumor metastasis, and cardiovascular 
disasters (9, 22).
Venous or arterial thrombosis, a complication of 
antiphospholipid syndrome, may be made worse by the 
prothrombotic state associated with COVID-19. Sadly, in the 
other cases of adrenal infarction, antiphospholipid antibodies 
were not routinely tested. Few cases of severe COVID-19 

and coagulopathy have been linked to antiphospholipid 
antibodies, which raises the possibility that these antibodies 
play a role in the development of thrombosis in COVID-19 
patients (23). Regardless of COVID-19 status, a recent 
longitudinal research comparing patients with respiratory 
failure who tested positive and negative for the virus found 
that the presence of antiphospholipid antibodies was linked 
to a more severe form of the disease (24). However, our case 
did not exhibit substantial lung involvement and had positive 
antiphospholipid antibodies before the COVID-19 infection.

Bilateral adrenal hemorrhagic infarction has been reported as 
the initial thrombotic event in patients with antiphospholipid 
syndrome prior to the COVID-19 pandemic (25). The adrenal 
glands are more prone to infarction and subsequent bleeding 
due to their vascular structure, which is defined by three 
suprarenal arteries and a single adrenal vein for limited 
venous drainage (26).Ultimately, our research confirms the 
link between COVID-19-induced bilateral adrenal infarction 
and antiphospholipid syndrome. Thus, during COVID-19 
infection, patients with antiphospholipid antibodies should 
be actively watched for indications of acute primary adrenal 
insufficiency.
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