
Unfolding of sickle cell trait by coronavirus disease 2019
(COVID-19) infection

Coronavirus disease 2019 (COVID-19) was initially identi-

fied by clusters of pneumonia of an unknown cause in

Wuhan, China.1 Later, extensive extra-pulmonary manifesta-

tions of COVID-19 were recognised. Haematological mani-

festations of COVID-19 have gained special attention due

to the high frequency of laboratory detected abnormalities

such as lymphopenia and thromboembolic complications.2

Additionally, cases of autoimmune haemolytic anaemia and

immune thrombocytopenic purpura have also been docu-

mented.3–5

Sickle cell disease (SCD) is a one of the commonest

genetic diseases.6 Although patients with SCD are not clearly

vulnerable to COVID-19 infection, COVID-19 may trigger

serious complications in these patients.7 To our knowledge,

we describe the first case of SCD diagnosed due to concomi-

tant COVID-19 infection.

In early June, a 22-year-old female presented to the emer-

gency room after a few days of fever and generalised bony

aches, tachycardia and tachypnoea. Her prior history was

splenectomy at the age 8 years for anaemia and long-stand-

ing bony aches that recurred every 3–4 months, which had

been diagnosed as rheumatic fever without extensive investi-

gations. She was non-compliant with the long-acting peni-

cillin prescribed.

Her laboratory evaluation revealed leucocytosis, a white

blood cell (WBC) count of 14�1 9 103/µl; neutrophilia, with
a neutrophil count of 10�32 9 103/µl; a haemoglobin (Hb)

level of 45 g/l; a mean corpuscular volume of 63�2 fl and pla-

telet count of 100 9 103/µl. The lactate dehydrogenase level

was 1026 iu/l; the C-reactive protein (CRP) level was

62.7 mg/l; and the ferritin level was 1047 ng/ml. Oxygen sat-

uration was 93%. She was transfused two packs of red blood

cells (RBCs) due to impending heart failure, and reverse

transcriptase-polymerase chain reaction confirmed that she

was positive for severe acute respiratory syndrome coron-

avirus-2 (SARS-CoV-2). The direct Coombs test was positive,

the erythrocyte sedimentation rate was 90 mm/h and the

anti-nuclear antibody test was negative (titre <1/40). High-

resolution computed tomography (HRCT) of the chest

showed a single patch of sub-segmental consolidation in the

right middle lobe, and she was admitted as a case of moder-

ate COVID-19 pneumonia complicated by autoimmune hae-

molytic anaemia and thrombocytopenia. At follow-up the

full blood count revealed a Hb level of 56 g/l and repeat

packed RBCs transfusion was given.

Medical treatment prescribed was 2 l/min of supplemental

oxygen, hydroxychloroquine, azithromycin and prophylactic

anticoagulation. Corticosteroids were prescribed at a dose of

2 mg/kg for 5 days for haemolytic anaemia. The patient’s

fever and bony aches persisted, principally localised to the

right hip, knee and back with pain, tenderness and marked

limitation of movement.

At follow-up laboratory evaluation 1 week later, the WBC

count was 14�2 9 103/µl, the Hb level was 98 g/l, the platelet

count was 351 9 103/µl, the CRP titre was 357 mg/l and the

ferritin level was 3157 ng/ml. Repeat HRCT of the chest

revealed a new consolidation in the anterior segment of the

right lower lobe and the medial segment of the right lower

lobe with minimal right pleural effusion suggestive of multi-

lobar pneumonia. Linezolide and quinolones were added.

Plain X-ray of the pelvic bones showed right femoral head

dense sclerosis with collapse denoting osteonecrosis. At this

point and because of agonising bony aches, re-reading of the

bone and mediastinal windows of the HRCT chest revealed

osteonecrosis suggestive of SCD (Fig 1) and the characteristic

‘fish-shaped’ vertebrae in the thoracic and lumbar regions

(Fig 2).

Vaso-occlusive crisis (VOC) is the most common bone

pathology affecting patients with SCD causing significant

morbidity. Sickling of RBCs causes chronic tissue ischaemia

with subsequent pain and oedema.8 Acute painful VOC most

commonly affects the spine, knee and femur. Approximately

two-thirds of patients have involvement of the lumbosacral

level of the spine, and 20% have involvement of the thoracic

spine. The ‘Fish vertebra’ sign and ‘vanishing’ of the vertebra

in patients with SCD are due to ischaemia in the middle part

of the vertebral growth plate.9

Haemoglobin electrophoresis was requested for suspicion

of SCD at 1 week after the second blood transfusion. The

patient was later given a repeat blood transfusion as her Hb

level was 72 g/l, and the results of Hb electrophoresis a few

days later were positive for sickle cell trait (SCT). The patient

had been transfused multiple times prior to electrophoresis.

It could be argued that the patient might have sickle cell

anaemia rather than SCT that was masked by multiple blood

transfusions; however, the patient was lost to follow-up so

this hypothesis remains unconfirmed.

There are numerous forms of SCD including Hb SS, Hb

SC, Hb S b-thalassaemia, all of which tend to cause VOC.

SCT is described as benign with limited clinical implications,
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a better quality of life and mortality risk almost similar to

the general population and unlikely to have VOC. However,

adverse events have been reported in patients with SCT.

Hence, SCT is not always benign and these patients ought to

be aggressively managed if patients develop complications.10

To our knowledge, this is the first case of SCD to present

after COVID-19 infection. Secondary bacterial infection pre-

cipitated painful VOC in the patient, which revealed SCD.

Patients with SCD are listed amongst individuals with a high

risk of severe illness from COVID-19 partly due to impaired

splenic function. Typical VOC triggered by COVID-19 was

reported in patients with SCD with COVID-19 with favour-

able outcomes, and it was suggested that the chronic anaemic

and haemolytic state might have protected the patients from

fatal COVID-19 infection.11–13

The female patient described here had severe anaemia,

with secondary bacterial infection following corticosteroids

prescription for presumed autoimmune haemolysis. Her

symptoms abated gradually with repeated RBC transfusion

and CRP normalised before discharge. Persistent fever with

hyperferritinaemia was worrisome for cytokine storm; how-

ever, the HRCT of the chest taken at follow-up did not sup-

port this grave complication of COVID-19, and no treatment

was initiated. The patient’s quality of life was poor due to

frequent bony aches that were evidenced by osteonecrosis,

and she was undiagnosed for more than two decades of her

life. She remains liable for complications such as renal papil-

lary necrosis, renal medullary carcinoma, asymptomatic bac-

teriuria and chronic kidney disease.

To conclude, we report what is to our knowledge the first

interesting case of SCD that was revealed due to concomitant

COVID-19 infection. The patient’s painful crises were misdi-

agnosed for a long time and she had osteonecrosis of the

thoracic and lumbar spine, ribs, scapulae and avascular hip

necrosis. She is liable to have complications and her condi-

tion warrants medical treatment of SCD.
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Fig 1. High-resolution computed tomography

(HRCT) of the chest. (A) Bone window of

chest CT showing exaggerated marrow trabecu-

lae of both scapulae and ribs. Both humeral

heads show lytic lesions suggestive of

osteonecrosis. (B) Mediastinal window of CT

chest showing paraspinal soft tissue mass bilat-

erally in the thoracic region, denoting extrame-

dullary haemopoiesis.

Fig 2. Scout image for chest computed tomog-

raphy showing bilateral paraspinal shadows

due to extra-medullary haemopoiesis. Vertebral

bodies in the thoracic and lumbar region are

‘H’-shaped with exaggerated marrow trabecu-

lae, suggestive of sickle cell disease.
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isolation. A. Osman and A. Sheha were involved in interpre-

tation of the imaging of the patient.
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