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CASE REPORT
A 20-year-old male reported with a chief complaint of fever, cough, 
and joint pain for two days. He was diagnosed with homozygous 
SCD two years back. He was regularly taking 5 mg of folic acid 
each day. He had a history of hospital admission due to painful 
Vaso-Occlusive Crisis (VOC) and Acute Chest Syndrome (ACS) for 
three-five days. He had auto-splenectomy and cholecystectomy at 
13 and started taking hydroxyurea three times a week.

On day one, an investigation was performed at the hospital, including 
the following: Complete Blood Counts (CBC), liver function test, 
renal function test, and urine general. Laboratory test data included 
a white blood cell count of 12.99×109 cells/L, Haemoglobin (Hb) 
7.76 g/dL, Haematocrit (HCT) 18.5%, platelets 220.8×109 cells/L 
with normal renal and liver function tests, and clear urine analysis. 
Screening tests for Hepatitis B Surface Antigen (HBsAg), Hepatitis C 
Virus (HCV), and Human Immunodeficiency Virus (HIV) were negative. 

On day two, no investigation was requested, and the patient suffered 
from high body temperature (37.8°C) and generalised pain. He was 
under treatment of ceftriaxone intravenously every 12 hours for five 
days. Also, he took a 500 mg paracetamol tab every six hours. 

On day three, he presented a SpO2 of 86% and a temperature of 39°C. 
Supplemental oxygen was indicated, and he also lost both senses of 
smell and taste. Hence, the physician requested a nasopharyngeal 
swab for Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2). He also said he suffered from the same symptoms with 
cough and generalised pain six months ago. He did not make an 
investigation for COVID-19 at that time. He isolated himself at home 
for two weeks, took pain relievers, and did not required hospital, so 
COVID IgG and IgM were requested. Clinical examination showed 
mild hepatomegaly. The laboratory investigations asked on day three 
included CBC, liver profile, renal profile, C‑reactive protein, lactate 
dehydrogenase, ferritin level, and coagulation study, as shown in 
[Table/Fig-1,2]. The laboratory investigation of the patients started to 
show signs of haemolysis. His haemoglobin was reduced to 2.45 g/dL,  
LDH level was increased from 345-726 IU/L, and total bilirubin was 
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ABSTRACT
Sickle Cell Disease (SCD) is an inherited disorder with variable clinical presentation and low immunity. Coronavirus Disease-2019 
(COVID-19) is a pandemic disease with a high-risk in chronic disease patients and older adults. SCD is widely distributed in Sudan; 
many SCD patients are infected with COVID-19. Despite this, no published data is available. This case report demonstrated the 
haematological and clinical course of a Sudanese sickle cell anaemia patient with COVID-19. A 20-year-old male patient was admitted 
to a hospital for 15 days. Demographic and clinical data were obtained from his medical records. A blood sample was taken at the 
time of admission and during hospitalisation. Tests were performed during admission, including Complete Blood Count (CBC), liver 
function test, renal function test, coagulation studies, viral screening, and urine general. The patient was diagnosed with COVID-19 
using the Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) test based on the nasopharyngeal swab and COVID-19 IgG and 
IgM using Enzyme Linked Immunosorbent Assay (ELISA) for the previous infection. The patient received intravenous fluids, antibiotics, 
analgesia, oxygen supplementation, and blood transfusion two times during hospitalisation, and there was no need for Intensive Care 
Unit (ICU) admission. The patient’s prognosis was good; he was discharged on day 16 with no symptoms and a negative result of the 
COVID-19 PCR test. A severe illness was expected because he was infected twice by COVID-19, the patient showed mild clinical 
symptoms with a good prognosis, so further studies are required to understand COVID‑19 among Sudanese SCD patients.

Investigation
Normal 
range

Day 
1

Day 
3

Day 
4

Discharge 
day 

(Day 16)
After 1 
month

WBC (109/L) 4.8-10.8 12.99 14.13 14.86 13.1 13.05

RBCs (1012/L) 4.7-6.1 2.89 1.01 2.55 2.05 2.99

HGB (g/dL) 14-18 7.76 2.45 8.18 7.25 9.36

HCT (%) 42-52 18.5 16.2 23.9 20.6 26.6

MCV (fL) 80-100 97.9 100.6 93.7 105.6 100.8

MCH (pg) 27-31 35.8 34.9 32.1 37.2 35.5

MCHC (%) 32-36 36.5 34.7 34.2 35.2 35.2

PLTs (109/L) 150-450 220.8 221.0 319.2 200.3 322.7

Neutrophil (%) 50-70 55.88 60.14 68.04 22.4 47.01

Lymphocyte (%) 20-44 28.04 29.39 23.0 69.47 41.39

Monocyte (%) 2-9 9.85 7.91 6.99 5.55 4.79

Eosinophil (%) 0-4 2.63 1.19 0.74 0.96 5.72

Basophil (%) 0-2 3.6 1.37 1.23 1.62 1.09

Neutrophil (abs) 
(109/L) 2-7.5 8.38 8.5 10.11 2.93 6.13

Lymphocyte 
(abs) (109/L) 1.2-3.4 4.2 4.15 3.42 9.1 5.4

Monocyte (abs) 
(109/L) 0.00-0.90 1.48 1.12 1.04 0.73 0.63

Eosinophil (abs) 
(109/L) 0.00-0.60 0.39 0.17 0.11 0.13 0.75

Basophil (abs) 
(109/L) 0.00-0.20 0.54 0.19 0.18 0.21 0.14

[Table/Fig-1]:	 CBC during hospitalisation and after discharge of the patients.
WBC: White blood cell count; RBCs: Red blood cell count; HGB: Haemoglobin concentration; 
HCT: Haematocrit; MCV: Mean cell volume; MCH: Mean cell haemoglobin; MCHC: Mean cell 
haemoglobin concentration; PLTs: Platelet count; abs: absolute count

raised from 2.7-4.3 mg/dL. Also, signs of inflammation began, and 
his white blood cell count was 14.86×109 cells/L. CRP increased 
from 32.42-66.95 mg/dL, and serum ferritin was increased from 934-
2730.4 ng/mL. Ceftriaxone and clarithromycin were given one tablet 
of 500 mg every 12 hours for five days. 
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to the low immunity of those patients. Medical care for sickle cell 
anaemia and COVID-19 infection is a difficult task [4].

SCD is widely distributed in Africa. In Sudan, SCD has a high 
prevalence in Western Sudan. In the Messeryia tribe, one out of 
every 123 children is at risk of developing SCD [5]. 

The outbreak of COVID-19 infected many people, including SCD 
patients. Many studies on sickle cell patients with COVID-19 showed 
mild to moderate clinical course. In the USA, four sickle cell patients 
with COVID-19 showed a mild clinical course with no deaths [6]. 
In the UK, the authors reported only one death in 10 SCD patients 
infected with COVID-19. Five patients had mild symptoms without 
hospitalisation and the remaining recovered after a short period 
of hospitalisation [7]. The French national consortium found that 
the clinical outcome of COVID-19 was mild in patients with SCD, 
especially those younger than 45 years [8].

Although Sudan had a high prevalence of SCD and COVID-19 
was widespread, the haematological and clinical outcome of 
those patients with COVID-19 is unknown. On the other hand, 
there was no obvious treatment guideline for sickle cell patients 
with COVID-19 in Sudan. The SCD patients are treated like any 
patient affected with COVID-19. They are managed with painkillers 
such as acetaminophen and morphine in addition to intravenous 
antibiotics (ceftriaxone), and oral azithromycin with vitamin support 
like Vitamin D, C, and zinc. This case report aimed to illustrate the 
clinical outcome in Sudanese SCD patients with COVID-19 to put a 
protocol for managing and treating this condition.

The patient’s age was 20, the most affected age group, as shown in 
a previous study by Arlet JB et al., [8] and Ramachandran P et al., 
[9]. The studied patient was affected by COVID-19 two times. He 
presented with cough and pain the first time, with loss of smell and 
taste. He did required hospitalisation and recovered after isolating 
himself at home for two weeks.

Previous literature shows that patients may have reinfection by 
COVID-19 due to low lymphopenia [10,11]. The patient was 
infected for the second time, but unfortunately, no investigation was 
recorded after the first infection to confirm the previous issue. He 
presented with joint pain, fever, cough, and loss of sensation, and 
he needed oxygen supplementation for the second time. This case 
was in accordance with Al-Ansari RY et al., who reported that all 
patients presented with bone pain, cough, and fever in 80%, 40%, 
and 40% of cases, respectively [12].

The patient received no support in the ICU, similar to that reported 
by Hejlbronner C et al., [13] and Beerkens F et al., [14]. This indicates 
a milder clinical presentation of SCD with COVID-19 than previously 
predicted.

Arlet JB et al., reported that most sickle patients with COVID-19 
infection required blood transfusion before or during admission to ICU 
[8]. The studied patient received two whole blood bags, indicating 
that the blood was diluted because of the patient’s enormous 
intravenous fluid intake to lower his fever. The laboratory investigation 
of the patient had been improved with clinical enhancement; these 
findings were similar to Beerkens F et al., findings [14]. Despite 
the deviation of the haematological findings from the normal range 
(high white blood cells, low red blood cells, haemoglobin, and 
haematocrit) and also the biochemical lab tests (high total bilirubin, 
direct bilirubin, aspartate transaminase, C-reactive protein, and, 
lactate dehydrogenase level) the patient has been discharged from 
the hospital by the physician in charge. Because he was anaemic 
before as SCD patient, the Hb, RBCs, and HCT are usually low 
in these patients. Also, SCD patients develop haemolytic jaundice 
(High total Bilirubin, Direct Bilirubin) due to red cell destruction during 
the crisis. Also, because of infection, the inflammatory markers like 
C-reactive protein, LDH, and ferritin need time to get dropped down, 

Investigation
Normal 
range Day 1 Day 3 Day 4

Dis-
charge 

day
After 1 
month

Total protein (mg/dL) 6.4-8.2 6.8 6.3 7.2 6.6 6.3

Albumin (mg/dL) 3.4-5.0 3.1 3.0 3.4 4.2 3.3

Total bilirubin (mg/dL) 0.1-1.5 2.7 2.9 4.3 1.9 1.3

Direct bilirubin  
(mg/dL)

0.0-0.3 0.43 0.98 0.82 0.6 0.5

AST (IU/L) 7.0-40 1.649 514.0 213 110 56

ALT (IU/L) 10.0-60.0 537.0 343 194 32 34

Alkaline phosphatase 
(mg/dL)

30.0-85.0 97 82 86 76 57

Urea (mg/dL) 15-45 10.0 ------- 17 22 18

Creatinine (mg/dL) 0.5-1.4 0.4 ------- 0.3 0.5 0.5

Serum potassium 
(mmol/L)

3.3-5.5 4.41 ------ 4.19 4.17 3.9

Serum sodium 
(mmol/L)

135-145 133 ------ 128 139.0 122

C-reactive protein 
(mg/dL)

0.0-5.0 32.42 46.39 66.95 17.47 6.4

LDH (IU/L) 100-225.0 345 622 726 503 399

Ferritin (ng/mL) 20-250 934 ------ 2730.4 2593 957

[Table/Fig-2]:	 Laboratory investigation during hospitalisation and after discharge 
of the patient.
AST: Aspartate transaminase; ALT: Alanine transaminase; LDH: Lactate dehydrogenase level

On day 4 COVID-19 was confirmed and also there was a previous 
infection with COVID-19 (COVID IgG=3.981 AU/mL [NR:0-1 AU/mL] 
and COVID IgM=1.275 AU/mL [NR:0-1 AU/mL]). The coagulation 
study showed prolonged prothrombin time (22.9 seconds with INR 
1.67), normal Activated Partial thromboplastin time, and normal 
thrombin time. He was given heparin therapy and received two 
bags of whole blood transfusion, by which his haemoglobin was 
increased from 2.45-8.18 g/dL. After a blood transfusion, joint 
pain, dyspnoea, and haemolysis were improved. The radiographic 
findings showed mild cardiomegaly due to chronic anaemia; and 
hepatomegaly. Chest radiography was normal. He was given 500 mg 
vitamin C, 30 mg zinc, and 500 mg paracetamol tablets.

He stopped Oxygen supply after day seven, but the fever was 
continuous until day 14. He was treated with 500 mg of paracetamol 
twice every six hours and 500 mg of azithromycin for three days. His 
laboratory exams were stable, a nasopharyngeal swab for SARS-
CoV-2 on day 15 was negative, and he was discharged on day 
16. His haemoglobin level was 7.25 g/dL, and oxygen saturation 
96% without any symptoms during discharge. One month after 
hospitalisation, the patient was cleared of COVID-19. His physical 
examination and laboratory tests were normal according to his health 
situation as a Sickler patient, and his haemoglobin was improved. 

The patient gave written informed consent to participate in the study 
and to publish his clinical data.

DISCUSSION
COVID-19 (caused by SARS-CoV-2) is a pandemic viral infection 
disease discovered in Wuhan, China, and rapidly spread worldwide 
[1]. Patients infected with COVID-19 suffer from various mild to 
severe clinical symptoms, including fever, cough, fatigue and 
gastrointestinal symptoms, pneumonia, acute respiratory syndrome, 
acute respiratory failures, sepsis, and septic shock [2]. Patients 
with chronic diseases such as cardiovascular diseases, diabetes, 
respiratory diseases, chronic kidney disease, and obesity were at 
high-risk of developing severe COVID-19 with a bad prognosis [3].

Patients with SCD, on the other hand, are considered to be 
particularly at risk of COVID-19 complications by the Thalassaemia 
International Federation (TIF) due to a number of factors, including 
COVID pneumonia which can lead to acute chest syndrome, which 
is a significant cause of morbidity and mortality in SCD patients due 
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as mentioned by his physician. According to that, patient health was 
not affected by the discharge.

The patient gives good responses to medication with stable health 
status. The finding of this case study did not identify SCD as a risk 
factor for COVID‑19, as shown by Abdulrahman A et al., [15]. The 
reported case study did not differ from previous cases regarding 
hospitalisation time and clinical outcome. The patient presented 
with an excellent response to medication and stable health status.

CONCLUSION(S)
In conclusion, the case report shows that SCD patients with COVID-
19 have a favourable clinical outcome and a good prognosis. Sickle 
cell patients need special care, particularly among the pandemic 
COVID-19. Therefore, clinicians should pay attention to the SCD 
patients’, and a treatment protocol should be established for good 
prognosis and better patient management. Further studies with a 
large sample size will be needed to understand COVID-19 in SCD 
patients better.
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