
Clin Case Rep. 2022;10:e05934.	 ﻿	    |  1 of 6
https://doi.org/10.1002/ccr3.5934

wileyonlinelibrary.com/journal/ccr3

1   |   BACKGROUND

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is a novel coronavirus, was identified as the source 
of a cluster of pneumonia cases in Wuhan, Hubei Province, 
China, near the end of 2019. It quickly spread over the 
world, resulting in a global epidemic. The disease sever-
ity is more pronounced in patients with comorbidities.1,2 
The presentation of SARS-CoV-2 infection is mainly with 
respiratory symptoms, but other major organ involvement 
liver, kidney, pancreas, and skin are also seen.3-5 Despite 
the availability of protective vaccines, SARS-CoV-2 con-
tinued to develop mutations in the spike proteins which 

resulted in the emergence of new stains. Until now, there 
is Alfa, Beta, Gamma, Delta, and lastly, Omicron variants. 
Sickle cell anemia is a hematological disorder with sickled 
hemoglobin, which is less soluble. This leads to increased 
red blood cells sickling and destruction. The most com-
mon presentation of sickle cell disease is vaso-occlusive 
crisis. The severity of the vaso-occlusive crisis varies de-
pending on the genotype of sickle cell disease; it is more 
severe with genotype SS and less severe with HbSE.6,7 
Generally, the vaso-occlusive crisis is managed with hy-
dration, analgesics, and oxygen; if patients did not im-
prove, they might require blood transfusion.8 Among the 
common trigger of acute painful crisis is infections. Little 
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Abstract
Coronavirus disease 2019 (COVID-19) is a respiratory viral illness that is caused by 
coronavirus 2 (SARS-CoV-2). The disease often presents with non-specific symp-
toms such as fever, headache, and fatigue, accompanied by respiratory symptoms 
(e.g., cough and dyspnea) and other systemic involvement. Currently, the virus 
had shown significant changes and mutations that resulted in the emergence of 
different strains. Each strain varies in its virulence, disease severity, and the re-
sponse of the body's immune system. Sickle cell disease characterized by hemo-
lytic anemia particularly in associated with stress. Patients with sickle cell disease 
infected with SARS-CoV-2 are reported to have increased risk for hospitalization, 
thrombosis, and other complications compared with non-sickle cell patients. The 
Omicron variant causes mild disease in general population; however, in patients 
with sickle cell disease, the data are limited. We present two patients known to 
have sickle cell disease presented with a severe acute painful crisis that required 
hospitalization after infection with Omicron variant of the SARS-CoV-2 virus.
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is known about the effect of the Omicron statin of SARS-
CoV-2 virus on patients with sickle cell disease. We are 
reporting two cases of sickle cell disease who developed a 
severe painful crisis after infection with the Omicron vari-
ant of the SARS-CoV-2 virus.

2   |   CASE PRESENTATION

2.1  |  Case 1

A 39-year-old women with sickle cell disease presented 
to the emergency department with a complaint of pain. 
She has a past medical history of sickle cell disease with 
recurrent vaso-occlusive crisis on criznalizumab and hy-
droxyurea 1000 mg twice daily and past surgical history of 
cholecystectomy, tonsillectomy, and hip replacement. She 
was vaccinated with SARS-CoV-2 (Pfizer) and received 2 
doses, first dose was on May 05, 2021, and the second on 
May 26, 2021, and it was 8 months prior to this admission. 
She presented with generalized body pain, fever, and dry 
cough for 2 days. The pain was severe 10/10 in severity, as-
sociated with severe headache but no shortness of breath-
ing and no other systemic manifestations. The condition 
started for 1 day and was not responding to NSAID and 
paracetamol. Vital signs were within normal range, and 
physical examination was unremarkable. Laboratory in-
vestigations showed Hg 7.1, and patient was transfused 1 
unit of packed RBC. Other laboratories demonstrated high 
reticulocytes count, normal creatinine, and other investi-
gations in Table 2. Chest X-ray was unremarkable apart 
from prominent bronchovascular and linear atelectatic 
band at the left lung base (Figure 2A). Because of the res-
piratory symptoms, respiratory viral panel was sent and 
she tested positive for SARS-CoV-2 Omicron type with ct 
value of 29.21. She did not require oxygen and diagnosed 
with mild illness.9 She was admitted for pain manage-
ment was initially started on celecoxib and paracetamol 
but the patient was still experiencing pain and morphine 
5 mg subcutaneous every 6 h was added. Her pain then 
improved with IV hydration and analgesia and after being 
controlled, she was switched back to paracetamol and 
celecoxib. She stayed in the hospital for 9 days after being 
tested negative and discharged home.

2.2  |  Case 2

A 52-year-old Nigerian female is known to have diabetes 
mellitus and sickle cell disease (HbSS Variant). She pre-
sented to the emergency department in December 2021 
with complaints of central chest pain, left-sided hip pain, 
and on and off back pain for 2 days. Her chest pain was 

mild to moderate, not associated with exertion, aching in 
nature, not associated with palpitations, no shortness of 
breath, no orthopnea, no paroxysmal nocturnal dyspnea, 
no lower limb swelling, and no loss of consciousness. The 
pain occurred subsequently with her hip pain and back 
pain. The systemic review was unremarkable for fever, 
weight loss, and no constitutional symptoms. She was vac-
cinated and received two doses of SARS-CoV-2 (Moderna 
Vaccination). First dose being on April 06, 2021, and the 
second dose on May 08, 2021. The latter being almost 
7  month prior to admission. Her home medications in-
clude metformin 500 mg twice daily and folic acid 5 mg 
daily, and she was not on hydroxyurea. Patient had his-
tory of 3 sickle painful crisis with admission in the hospi-
tal in 2017, 2018, and 2019, respectively. She was following 
regularly with the hematology team.

Upon initial assessment, her blood pressure was 
136/80 mmHg, oxygen saturation was 98% on ambient air, 
pulse rate was 80 beats per minute, and respiratory rate of 
18 breaths per minute. Her body weight was 64 kg and BMI 
21.97. Physical examination was unremarkable apart from 
pallor. Initial laboratories were significant for a total leu-
kocyte count of 13.5 × 103 Ul with peripheral neutrophilia 
of 7.2 × 103 Ul. Hemoglobin was 7.7 g/Dl with a reticulo-
cyte count of 185 × 103 Ul and a reticulocyte percentage 
of 7.2%. Other metabolic panels, including liver and renal 
function, were within normal limits (Tables 1 and 2). ECG 
showed normal sinus rhythm with old changes (Figure 1). 
Because he had some mild dry cough and as part of pre-
cautions of the ongoing COVID-19 pandemic, COVID-19 
Antigen rapid test was ordered, which came back positive. 
Subsequently, nasopharyngeal/throat swab was tested 
using fully automated reverse-transcription polymerase 
chain reaction (RT-PCR) Cobas® 6800 (Roche), and the 
result was positive for SARS-CoV-2 with a ct value of 
18.75. A chest X-ray was done, which elucidated diffuse 
reticular-like opacities of the lungs more accentuated at 
the bases, compatible with alveolar-interstitial pattern, 
and the impression was COVID pneumonia (Figure 2B). 
The patient was transferred to a COVID facility and di-
agnosed as a case of a painful crisis with mild COVID 
pneumonia (mild illness).9 The patient was started on 
favipiravir. During her hospital stay, patient had ongoing 
pain all around her body and as per the patent it was simi-
lar to the one she had during her previous visits to the hos-
pital. Patient required tramadol oral 50 mg BID for 2 days 
which was then switched to Morphine 5 mg subcutaneous 
every 6 h along with regular paracetamol and diclofenac. 
These medication were then switched to PRN medication 
as she showed some improvement and her pain got better. 
During her hospital stay, patient did not require oxygen 
and there was no evidence of any organ damage. Patient 
did not require any blood transfusion as her hemoglobin 
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levels were plateauing around 7.5–8. She was kept in iso-
lation for 7 days for observation and then was discharged 
home.

3   |   DISCUSSION

Sickle vaso-occlusive crisis can be precipitated by vari-
ous stressors; these include fever, infection, cold, exer-
cise,10 and occasionally, no trigger is identified. One of the 
spreading viral infections is SARS COV-2. Recently, many 
variants of the SARS-COV2 virus have emerged. The new 
variants resulted in pandemic waves of the COVID-19, to 
which people are less protected by vaccination compared 

with the wild virus (alpha variant). Omicron (B.1.1.529 lin-
eage) was first reported from Botswana and soon thereaf-
ter from South Africa in November 2021. The emergence 
of the Omicron variant resulted in a huge pandemic wave 
that involved millions of people. Omicron is characterized 
by a high replication rate compared with other stains,11 
ability to escape the humoral immune response, high rate 
of reinfection,12 and lower severity and hospitalization.13 
Most of the reports showed that Omicron causes milder 
disease. However, the effect on patients with sickle cell 
anemia is not well known.

The data regarding COVID-19 infection on sickle 
cell patients is scarce, mainly on the wild (alpha) vari-
ant. Data showed that patients with sickle cell disease 

F I G U R E  1   shows the ECG of case 2 with sinus rhythm with t wave abnormalities

F I G U R E  2   (A) Poterioanterior chest 
x-ray of patient 1 showing prominent 
bronchovascular markings in the lungs 
bilaterally with linear atelectatic band at 
the left lung base with no consolidation. 
(B) Poterioanterior chest x-ray of patient 
2 showing prominent bronchovascular 
markings, alveolar-interstitial pattern 
with no obvious consolidation

(A) (B)
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reported having an increased risk of the development 
of thrombotic complications and acute chest syn-
drome.14,15 With SARS-CoV-2, infection, the differenti-
ation between the acute chest syndrome and COVID-19 
pneumonia is complicated, as COVID-19 pneumonia 
can have radiological changes in chest X-ray similar to 
acute chest syndrome. In addition, the inflammatory 

response resulting from the COVID-19 infection can 
precipitate acute chest syndrome. As a result, physicians 
need to treat acute chest syndrome, which usually re-
sponds to blood exchange.16 With the Omicron variant, 
our reported cases showed that sickle cell patients pre-
sented with painful crisis and mild COVID-19 illness. 
The two patients developed a mild COVID-19 infection, 

T A B L E  1   Blood investigation for case 1

Result Reference Result Reference

WBC 13.5 × 103/μl 4.0–10.0 Absolute neutrophil 
count #

7.2 × 103/μl 2.0–7.0

RBC 2.6 × 106/μl 4.5–5.5 Lymphocyte # 5.0 × 103/μl 1.0–3.0

Hemoglobin 7.7 gm/dl 13.0–17.0 Monocyte # 0.7 × 103/μl 0.20–1.0

Hct 22.9% 40.0–50.0 Eosinophil # 0.4 × 103/μl 0.0–0.5

MCV 88.0 fl 83.0–101.0 Basophil # 0.20 × 103/μl 0.02–0.10

MCH 29.7 pg 27.0–32.0 Neutrophil percentage 53.7%

MCHC 33.8 gm/dl 31.5–34.5 Lymphocyte percentage 37.0%

RDW-CV 17.1% 11.6–14.5 Monocyte percentage 5.3%

Platelet 236 × 103/μl 150–400 Eosinophil percentage 2.7%

MPV 9.6 fl 7.4–10.4 Basophil percentage 1.3%

Urea 5.6 mmol/L 3.20–7.40 Bilirubin T 17.9 μmol/L 3.40–20.50

Creatinine 50 μmol/L 63.60–110.50 Total protein 67 gm/L 64.0–83.0

Sodium 134 mmol/L 135.0–145.0 Albumin 38 gm/L 35.0–50.0

Potassium 4.0 mmol/L 3.60–5.10 ALP 51 U/L 40.0–150.0

Chloride 105.6 mmol/L 96.0–110.0 ALT 24 U/L 0.0–55.0

Bicarbonate 22.8 mmol/L 22.2–29.0 AST 26 U/L 5.0–34.0

Adjusted calcium 2.20 mmol/L

T A B L E  2   Blood investigation for patient 2

Result Reference Result Reference

COVID-19 PCR Positive Creatinine 44 μmol/L 44–80

COVID-19 Average CT 29.21 Sodium 141 mmol/L 133–146

WBC 13.7 × 103/μl 4.0–10.0 Potassium 4.4 mmol/L 3.5–5.3

Hgb 7.2 gm/dl 12.0–15.0 Chloride 110 mmol/L 95–108

Platelet 361 × 103/μl 150–400 Bicarbonate 20 mmol/L 22–29

MPV 10.8 fl 7.4–10.4 Calcium 2.10 mmol/L

Absolute Neutrophil count 
Auto# (ANC)

7.6 × 103/μl 2.0–7.0 Adjusted calcium 2.28 mmol/L 2.20–2.60

Eosinophil Auto # 0.2 × 103/μl 0.0–0.5 Bilirubin T 61 μmol/L 0–21

Basophil Auto # 0.11 × 103/μl 0.02–0.10 Bilirubin D 27 μmol/L 0–5

Urea 1.9 mmol/L 2.5–7.8 Total protein 68 gm/L 60–80

CRP 3.9 mg/L 0.0–5.0 Albumin Lvl 31 gm/L 35–50

Retic # 669.4 × 103/μl 50.0–100.0 Alk Phos 134 U/L 35–104

Retic % >24.5% 0.5–2.5 ALT 83 U/L 0–33

Ferritin 9823 mcg/L 8–252 AST 103 U/L 0–32
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but the course of the illness was complicated by a severe 
painful crisis that required hospitalization. This means 
that Omicron SARS-CoV-2 infection may end in hospi-
talization by precipitating a severe painful crisis in pa-
tients with sickle cell anemia despite the lesser severity 
of respiratory symptoms.

Moreover, the Omicron strain makes the effect of the 
infection in sickle cell patients more complex as cur-
rently, most of the population, including patients with 
sickle cell disease, have received vaccinations. However, 
the effect on patients who were not immunized or who 
had not encountered the virus before is not clear. It is 
not known if unvaccinated patients with sickle cell ane-
mia will develop severe respiratory symptoms, despite 
the fact that previous immunization has little effect on 
Omicron infection.

4   |   CONCLUSION

The Omicron variant of SARS COV-2 may present with 
severe sickle cell crisis in patients with sickle cell anemia 
who were vaccinated resulting in hospitalization. This is in 
contrast to the general population, where Omicron is usu-
ally milder and requires no hospital admission. However, 
a large-scale study is needed for a better understanding 
of the Omicron effect in patients with sickle cell anemia.

AUTHOR CONTRIBUTIONS
Elrazi Ali, Ahmed Hatem, and Mohamed Yassin involved 
in writing, editing, and final approval of the manuscript.

ACKNOWLEDGMENTS
I would like to thank the Internal Medicine Residency 
Program, Dr. Dabia Hamad Almohanadi, and Qatar 
National Library for scientific support. Open access 
funded by Qatar Nationnal libraray.

CONFLICT OF INTEREST
All authors have no conflict of interest.

DATA AVAILABILITY STATEMENT
Data are available on reasonable request.

ETHICAL APPROVAL
The case was approved by medical research center with 
MRC-04–22–057.

CONSENT
Written informed consent was obtained from the patient 
to publish this report in accordance with the journal's pa-
tient consent policy.

ORCID
Elrazi Ali   https://orcid.org/0000-0002-8967-433X 
Mohamed Yassin   https://orcid.
org/0000-0002-1144-8076 

REFERENCES
	 1.	 Iqbal F, Soliman A, De Sanctis V, et al. Prevalence, clinical 

manifestations, and biochemical data of hypertensive ver-
sus normotensive symptomatic patients with COVID-19: a 
comparative study. Acta Bio Med Atenei Parmens. 2020;91(4):​
e2020164.

	 2.	 Soliman A, Nair AP, Al Masalamani MS, et al. Prevalence, 
clinical manifestations, and biochemical data of type 2 dia-
betes mellitus versus nondiabetic symptomatic patients with 
COVID-19: a comparative study. Acta Bio Med Atenei Parmens. 
2020;91(3):e2020010.

	 3.	 Ali E, Ziglam H, Kohla S, Ahmed M, Yassin M. A case of ful-
minant liver failure in a 24-year-old man with coinfection with 
hepatitis B virus and SARS-CoV-2. Am J Case Rep. 2020;21:e92
5932-e925941.

	 4.	 Ali E, Badawi M, Ahmed A, Abdelmahmuod E, Ibrahim 
W. Severe SARS-CoV-2 infection presenting with acute kid-
ney injury and diabetic ketoacidosis complicated by pan-
creatitis in a 53-year man with hypertension. Clin Case Rep. 
2021;9(3):1202-1206.

	 5.	 Ali E, Mohamed A, Abuodeh J, et al. SARS-CoV-2 and guttate 
psoriasis: a case report and review of literature. Clin Case Rep. 
2021;9(7):e04568.

	 6.	 Wali Y, Kini V, Yassin MA. Distribution of sickle cell disease 
and assessment of risk factors based on transcranial Doppler 
values in the Gulf region. Hematology. 2020;25(1):55-62.

	 7.	 Khamees I, Ata F, Choudry H, Soliman AT, De Sanctis V, Yassin 
MA. Manifestations of HbSE sickle cell disease: a systematic 
review. J Transl Med. 2021;19(1):1.

	 8.	 Yassin M, Soliman A, De Sanctis V, et al. Liver iron content (LIC) 
in adults with sickle cell disease (SCD): correlation with serum 
ferritin and liver enzymes concentrations in trasfusion depen-
dent (TD-SCD) and non-transfusion dependent (NT-SCD) pa-
tients. Mediterr J Hematol Infect Dis. 2017;9(1):e2017037.

	 9.	 COVID-19 Treatment Guidelines Panel. Coronavirus Disease 
2019 (COVID-19) Treatment Guidelines. National Institutes of 
Health. https://www.covid​19tre​atmen​tguid​elines.nih.gov/

	10.	 Nolan VG, Zhang Y, Lash T, Sebastiani P, Steinberg MH. 
Association between wind speed and the occurrence of sickle 
cell acute painful episodes: results of a case-crossover study. Br 
J Haematol. 2008;143(3):433-438.

	11.	 World Health Organization. Enhancing readiness for omicron 
(B. 1.1. 529): technical brief and priority actions for member 
states.

	12.	 Pulliam JR, van Schalkwyk C, Govender N, et al. Increased risk 
of SARS-CoV-2 reinfection associated with emergence of the 
Omicron variant in South Africa. MedRxiv. 2021;379:eabn4947.

	13.	 Abdullah F, Myers J, Basu D, et al. Decreased severity of dis-
ease during the first global omicron variant covid-19 outbreak 
in a large hospital in Tshwane, south Africa. Int J Infect Dis. 
2021;116:38-42.

	14.	 Nur E, Gaartman AE, van Tuijn CF, Tang MW, Biemond BJ. 
Vaso-occlusive crisis and acute chest syndrome in sickle cell 

https://orcid.org/0000-0002-8967-433X
https://orcid.org/0000-0002-8967-433X
https://orcid.org/0000-0002-1144-8076
https://orcid.org/0000-0002-1144-8076
https://orcid.org/0000-0002-1144-8076
https://www.covid19treatmentguidelines.nih.gov/


6 of 6  |      ALI et al.

disease due to 2019 novel coronavirus disease (COVID-19). Am 
J Hematol. 2020;95(6):725.

	15.	 McCloskey KA, Meenan J, Hall R, Tsitsikas DA. COVID-19 
infection and sickle cell disease: a UK centre experience. Br J 
Haematol. 2020;190(2):e57-e58.

	16.	 Okar L, Rezek M, Gameil A, Mulikandayhil Y, Yassin MA. 
Severe hemolysis and vaso-occlusive crisis due to COVID-19 in-
fection in a sickle cell disease patient improved after red blood 
cell exchange. Clin Case Rep. 2021;9(4):2117-2121.

How to cite this article: Ali E, Hatim A, Yassin 
M. SARS-CoV-2 omicron variant may present with 
severe sickle cell painful crisis: A report of two 
cases. Clin Case Rep. 2022;10:e05934. doi:10.1002/
ccr3.5934

https://doi.org/10.1002/ccr3.5934
https://doi.org/10.1002/ccr3.5934

	SARS-­CoV-­2 omicron variant may present with severe sickle cell painful crisis: A report of two cases
	Abstract
	1|BACKGROUND
	2|CASE PRESENTATION
	2.1|Case 1
	2.2|Case 2

	3|DISCUSSION
	4|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ETHICAL APPROVAL
	CONSENT
	REFERENCES


