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SUMMARY
We report an unusual complication of COVID-19 
infection in a 53- year- old Caucasian man. He presented 
with shortness of breath, fever and pleuritic chest pain. 
A CT pulmonary angiogram (CTPA) demonstrated 
acute bilateral pulmonary embolism and bilateral 
multifocal parenchymal ground glass change consistent 
with COVID-19 (SARS- CoV-2) infection. Right adrenal 
haemorrhage was suspected on the CTPA which was 
confirmed on triple- phase abdominal CT imaging. A 
short Synacthen test revealed normal adrenal function. 
He was treated initially with an intravenous heparin 
infusion, which was changed to apixaban with a planned 
outpatient review in 3 months’ time. He made an 
uncomplicated recovery and was discharged. Follow- up 
imaging nearly 5 months later showed near complete 
resolution of the right adrenal haemorrhage with no CT 
evidence of an underlying adrenal lesion.

BACKGROUND
This case demonstrates a rare complication of 
COVID-19 infection. New and unusual sequelae 
of COVID-19 infection are being increasingly 
recognised, awareness of which are paramount 
when managing patients who are medically complex 
or unwell. Clinicians should be aware of the possi-
bility of adrenal haemorrhage (AH) in patients 
with confirmed COVID-19 infection, particularly 
if a patient becomes haemodynamically unstable, 
develops multiorgan failure or signs of adrenal 
insufficiency to prevent a delay in diagnosis and 
allow the appropriate treatment to be instituted.

CASE PRESENTATION
A previously well 53- year- old Caucasian man with 
a background of retinitis pigmentosa was admitted 
with pleuritic chest pain, shortness of breath and 
fever. He was an ex- smoker and was not taking 
any regular medication. Admission observations 
revealed: respiratory rate, 36/min; blood pres-
sure (BP), 143/96; oxygen saturations, 97% self- 
ventilating in air; and heart rate, 99 beat/min. 
The white cell count was elevated (13.9×109/L, 
normal range 3.7–10.0 × 109/L) with a slightly 
elevated neutrophil count (10.3×109/L, normal 
range 3.7–10.0 × 109/L). The lymphocyte count 
and C reactive protein (CRP) level were normal. A 
COVID-19 viral PCR throat swab returned a nega-
tive result. He remained clinically well during his 
admission and was discharged 4 days later on oral 
amoxicillin.

The patient re- presented to the emergency 
department 8 days later with worsening shortness of 

breath and fever. Admission observations revealed: 
temperature, 37.6°C; heart rate 102 beats/min; BP 
105/76; and oxygen saturations, 96% requiring 
6 L/min of oxygen. An arterial blood gas revealed 
hypoxia and he was admitted for further manage-
ment. His oxygen requirement increased on day 3 
of his admission and a subsequent D- dimer result 
was elevated (3.9 µg/mL, normal <0.5 µg/mL). He 
was commenced empirically on therapeutic dose 
dalteparin (low molecular weight heparin) and a 
CT pulmonary angiogram (CTPA) was performed.

INVESTIGATIONS
On his first admission, an ECG demonstrated 
normal sinus rhythm and there were no ST 
segment changes to indicate myocardial ischaemia 
or damage. The high- sensitivity cardiac troponin 
T was normal. A chest radiograph revealed low 
volume bilateral basal air space opacities (figure 1). 
On his second admission 12 days later, a repeat 
chest radiograph demonstrated progressive bilateral 
mid to lower zone air space opacities and atelec-
tasis (figure 1) consistent with COVID-19 pneu-
monia. His acute phase reactants were elevated: 
CRP, 79 mg/L (normal range 0–10 mg/L), ferritin 
2182 µg/L (normal range 41–400 µg/L), fibrin-
ogen 7.75 g/L (normal range 1.9–4.1 g/L), platelets 
504×109/L (normal range 150–450 x 109/L). His 
repeat COVID-19 PCR throat swab was positive.

The CTPA performed following readmission 
demonstrated acute bilateral pulmonary emboli 
(PE) and bilateral multifocal parenchymal ground 
glass change consistent with COVID-19 infection 
(figure 2). The imaging also identified an approx-
imate 12×6.5 cm heterogeneous soft tissue density 
in the right suprarenal region with thickening of the 
right anterior perirenal fascia suspicious for right 
AH (figure 2). A triple phase abdomen and pelvis 
CT was performed and confirmed a large, stable 
density, right AH: there was no active contrast 
extravasation (figure 3). Serum cortisol was appro-
priately elevated at 608 nmol/L (normal range 
85–460 nmol/L) and thus considered normal. There 
were no clinical signs of adrenal insufficiency.

DIFFERENTIAL DIAGNOSIS
The working diagnosis on the patient’s second 
attendance was COVID-19 related acute respi-
ratory distress syndrome complicated by acute 
PE and unilateral AH. The AH was not clinically 
suspected but was identified incidentally on CTPA 
and confirmed on further abdominal CT imaging. 
Other differential diagnoses included an under-
lying adrenal tumour (not supported by the history 
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or serology, and there was no previous cross- sectional imaging 
available with which to compare) and disseminated intravascular 
coagulation (DIC) secondary to sepsis which was not supported 

by the clotting panel results. Following senior medical review 
and discussion with the haematology team, it was felt extremely 
unlikely that four doses of therapeutic dalteparin would result in 
iatrogenic AH.

TREATMENT
The patient was treated with intravenous fluids and antibiotics 
alongside titrated oxygen therapy for his COVID-19 pneumonia. 
Given that the CTPA demonstrated both acute PE and AH, the 
haematology team advised treatment with intravenous heparin 
infusion due to its prompt reversibility.

The vascular radiology team felt that the AH was likely to be 
venous in nature and could be managed conservatively without 
the need for radiological intervention. The endocrinology team 
advised checking for signs of adrenal insufficiency, undertaking 
a short Synacthen test, and measuring adrenocorticotropic 
hormone (ACTH) levels in 6 weeks’ time. The patient remained 
haemodynamically stable on intravenous heparin for 5 days 
following which he was successfully switched to apixaban, a 
direct factor Xa inhibitor.

OUTCOME AND FOLLOW-UP
The patient made a full recovery. Forty- eight hours after discon-
tinuing the intravenous heparin, he was discharged home with 
endocrinology outpatient follow- up. During his admission, there 
was no clinical or serological evidence of adrenal insufficiency 
and he remained haemodynamically stable. A short Synacthen 
test was undertaken 6 weeks after discharge, which demon-
strated a normal response to ACTH (table 1). A follow- up chest 
radiograph demonstrated near complete resolution of the bilat-
eral airspace opacities (figure 4). Repeat CT imaging performed 
nearly 5 months later revealed a marked improvement of the 
appearances of the right adrenal gland with subtotal resorption 
of the previously identified large AH (figure 5). There was no 

Figure 1 Anteroposterior (AP) erect chest radiographs of a 53- year- 
old man. (A) Initial radiograph performed for sudden onset right chest 
pain and shortness of breath demonstrates low volume bibasal lower 
zone air space opacities, more so at the left costophrenic angle. (B) 
Performed 12 days after (A) for a persistent history of shortness of 
breath and fever, demonstrates progressive changes with bilateral mid 
and lower zone air space opacities with atelectasis consistent with 
COVID-19 infection.

Figure 2 Selected axial slices from the CT pulmonary angiogram 
obtained 5 days following the chest radiograph in figure 1B, performed 
for persistent oxygen requirement and a raised D- dimer result. (A) 
Through the level of the pulmonary trunk and right main pulmonary 
artery on soft- tissue window (W:450, L:50), demonstrates acute 
pulmonary emboli in right main pulmonary artery proximal to the 
trifurcation (dashed arrow) with further emboli at the origin, and 
within, the left lower lobe segmental pulmonary arteries (solid arrows). 
There was no saddle embolus, right heart strain or pericardial effusion. 
(B) Through the same level as (A) on lung window (W:1500, L:−50), 
demonstrates bilateral multifocal ground glass opacification consistent 
with COVID-19 infection. (C) More inferiorly in the upper abdomen, 
there is a soft- tissue density mass (average Hounsfield Unit, 55) in the 
right suprarenal region (*): the right adrenal gland is not identified, and 
appearances are suspicious for right adrenal haemorrhage.

Figure 3 Selected soft- tissue window (W:450, L:50) axial slices 
from the (A) non- contrast, (B) arterial and (C) venous phases of the 
abdomen and pelvis CT examination through the level of the coeliac 
trunk, with (D) venous phase coronal reconstruction, obtained the same 
day as the CTPA in figure 2. Images (A–C) confirm the recent right 
adrenal haemorrhage (*). The average density (HU, 55) is stable across 
all phases with no active extravasation of contrast. The haemorrhage 
extends to the right perirenal space (solid arrows in A and D) and tracks 
down into the right paracolic gutter, with thickening of the right anterior 
perirenal (Gerota) fascia (dashed arrow in A).
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CT evidence of an underlying right adrenal lesion and the left 
adrenal gland was normal.

DISCUSSION
AH represents a rare and underestimated cause of acute clin-
ical decompensation, multiorgan failure and death.1 It is often 
under- recognised due to its non- specific presentation; however, 
early identification can be life- saving.2 In autopsy series, the inci-
dence of asymptomatic AH ranges from 0.14% to 1.10%.3 4

AH is a very rare but important complication of COVID-19 
infection. Bilateral AH as a complication of COVID-19 infec-
tion has been described recently in a patient with antiphos-
pholipid syndrome who presented with abdominal pain, fever, 
nausea, vomiting and dyspnoea. This patient developed clin-
ical and biochemical signs of adrenal insufficiency and sero-
logical testing revealed a coagulopathy. Imaging confirmed a 
small filling defect in the left renal vein consistent with a non- 
obstructing thrombus.5 A further recently published case report 
describes non- haemorrhagic adrenal infarction in a patient with 
COVID-19 infection who presented with abdominal pain and 
hyponatraemia.6 To our knowledge, we report the first case 
of a clinically occult unilateral AH to present in a patient with 
confirmed COVID-19 infection in the absence of abdominal 
symptoms or clinical signs of adrenal insufficiency.

AH can be categorised as either traumatic or non- traumatic 
and can be unilateral or bilateral. AH is believed to be initiated 

by thrombosis of the adrenal veins.7 During stress, a surge of 
circulating catecholamines and ACTH leads to vasoconstric-
tion of the draining adrenal venules8 which, alongside increased 
platelet aggregation as a result of the high levels of catechol-
amines, predisposes to adrenal vein thrombosis.9 Subsequently, 
venous stasis and increased adrenal venous pressure leads to 
rupture of the thin walled adrenal venules.10 Furthermore, 
the presence of ACE2 receptor has been shown to be used by 
SARS- CoV-2 to enter endothelial cells isolated from the vessels 
of multiple organs, including the lungs and adrenal glands, which 
may cause direct endothelial damage.11 Moreover, distinct struc-
tural changes of the adrenal gland have been reported during the 
course of COVID-19 infection which may result in both direct 
adrenal lesions due to generalised infection and of the involve-
ment of CD8+ T lymphocytes.12

Classically, infection- driven AH is associated with menin-
gococcal septicaemia, also known as Waterhouse- Friderichsen 
syndrome. However, an adrenal histopathology series of 65 
patients with fatal bacterial infections showed a broad collec-
tion of pathogenic bacteria (both gram- positive and negative) 
including Streptococcus pneumoniae, Staphylococcus aureus, 
Klebsiella spp, and Legionella spp, 60% of which of which 
resulted in AH.13

Although adrenal insufficiency is rare after unilateral AH,14 it 
is important to assess the patient for haemodynamic instability 
and, to exclude adrenal insufficiency and hormonally active 
adrenal tumours. Hypotension, hyponatraemia, hypoglycaemic 
and hyperkalaemia may all indicate adrenal insufficiency. Serum 
cortisol and short Synacthen tests aid the diagnosis. Literature 
on the management of AH is limited but in the published case 
reports, most patients are initially treated conservatively.

Given that our patient had no medical history of a pre- existing 
coagulopathy or bleeding diathesis, we conclude that the right 
AH was most likely secondary to COVID-19 infection. While 
it is known that AH may occur secondary to the use of dalte-
parin in relation to heparin induced thrombocytopenia or coag-
ulopathy,15 16 neither of these were present in our patient. In the 
absence of previous cross- sectional imaging, a pre- existing right 
adrenal lesion could not be excluded at the time of the initial 
imaging (figure 3) given the size of the AH. As such, follow- up 
cross- sectional imaging is necessary to exclude an underlying 
adrenal lesion17: in our patient, there was no CT evidence of an 
underlying adrenal lesion on follow- up imaging (figure 5).

The true prevalence of AH in patients coinfected with 
COVID-19 has not been established. To our knowledge, this is 

Table 1 Assessment of serum adrenal function 6 weeks post 
discharge
Serological test Result Normal range

Cortisol (nmol/L) Pretest 400 85–460

30 min 812

60 min 920

ACTH (ng/L) 36 7.2–63.3

ACTH, adrenocorticotropic hormone.

Figure 4 Follow- up posteroanterior (PA) erect chest radiograph 
obtained nearly 7 weeks after figure 1A demonstrates significant 
improvement in appearances with near complete resolution of the 
bilateral airspace opacities seen in figure 1B.

Figure 5 Selected (A) axial and (B) coronal slices from a portal 
venous phase CT of the adrenal glands on soft- tissue window (W:450, 
L:50) obtained approximately 5 months after the CTPA (figure 2) and 
CT abdomen and pelvis (figure 3). The images demonstrate marked 
improvement in the appearances of the right adrenal gland (*) with 
subtotal resorption of the previous identified large adrenal haemorrhage 
(figures 2 and 3). There is no CT evidence of an underlying adrenal 
lesion and the left adrenal gland (arrow) is normal.
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the first case to demonstrate AH in a patient with COVID-19 
infection with no abdominal symptoms or clinical signs of 
adrenal insufficiency. As such, the incidence of AH is likely to 
be higher than currently reported. Clinicians should be aware of 
the possibility of AH in the event that a patient becomes unstable 
or, develops multiorgan failure or signs of adrenal insufficiency 
to prevent a delay in diagnosis and allow the appropriate treat-
ment to be instituted. However, clinicians should also be aware 
that AH might be detected as an incidental finding on imaging 
performed for other indications in the presence of SARS- CoV-2 
infection.

Patient’s perspective

Having COVID-19 has changed my life. I used to worry about 
paying my bills and now I just enjoy life to the full. Family and 
friends gave me the strength to fight. I am so grateful to all the 
staff in Barnsley Hospital. I wouldn’t be here without them. I just 
want people to learn from my case.

Learning points

 ► Adrenal haemorrhage (AH) is a rare complication of 
COVID-19 infection, the incidence of which has not yet been 
established.

 ► AH represents a rare and underestimated cause of acute 
decompensation, multiorgan failure and death.

 ► Non- traumatic AH can occur as a result of underlying 
stressors, including sepsis.

 ► Assessment of haemodynamic stability, exclusion of 
hormonally active adrenal tumours and adrenal insufficiency 
is required.

 ► Adrenal insufficiency is rare after unilateral AH.
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