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Abstract 

Background: Since the beginning of the pandemic, no severe pediatric coronavirus disease 2019 cases have been 
described in Congo.

Case: We studied a 3‑month‑old male child of Congolese origin who was admitted to the pediatric department 
with 7‑day history of fever, unilateral lower leg swelling, and dyspnea. There was no known history of contact with a 
coronavirus disease 2019 patient, and all the family members were asymptomatic. Nasopharyngeal swabs done at 
admission did not detect severe acute respiratory syndrome coronavirus 2. However, serology tests for severe acute 
respiratory syndrome coronavirus 2 antibodies were positive for immunoglobulin M and negative for immunoglobu‑
lin G. Hemoglobin electrophoresis showed hemoglobin A1, hemoglobin A2, hemoglobin F, and hemoglobin S of 
46.2%, 2.5%, 19.9%, and 38.4%, respectively. Chest X‑ray showed retrocardiac pneumonia in the left lung, and Doppler 
ultrasound of the left lower limb showed a recent total femoropopliteal venous thrombosis. At day 10 of hospitaliza‑
tion, our patient had classical signs of cardiac tamponade with a voluminous pericardial effusion seen on echocardio‑
graphic examination and elevated C‑reactive protein, compatible with a diagnosis of constrictive pericarditis. To the 
best of the authors’ knowledge, this is the first report of a case of plausible severe acute respiratory syndrome corona‑
virus 2 infection associated with venous thrombosis and acute pericarditis in Congo.

Conclusion: We hypothesized that this case of venous thrombosis and acute pericarditis in a Congolese child with 
heterozygous sickle cell disease was related to severe acute respiratory syndrome coronavirus 2 infection.
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Introduction
The  severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) pandemic is a public health emergency of 
international concern. During the first wave of the epi-
demic, published data suggested that coronavirus disease 
2019 (COVID-19)  primarily affects adults while infants 
were variably but generally mildly affected [1]. Moreover, 
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it has been claimed that the high-risk populations for 
COVID-19 include elderly individuals and people with 
severe comorbidities such as diabetes mellitus and high 
blood pressure [2].  Nevertheless, some case series from 
China and Europe have reported critical illness in chil-
dren who present for medical attention with severe or 
critical illness, requiring hospitalization and intensive 
care support [1]. Since the beginning of the pandemic in 
the Democratic Republic of the Congo (DRC) at the end 
of March 2020, no severe COVID-19 pediatric infections 
have been described in its second largest city, Lubum-
bashi, DRC.

However, during the second wave of the epidemic, 
because of new SARS-CoV-2 variants and after the reo-
pening of primary and secondary schools, more pediat-
ric patients began to present for pediatric consultations 
for symptomatic COVID-19. Since  then, limited data 
have been published on SARS-CoV-2 infection in young 
children in the DRC. Here, we report a pediatric case of 
COVID-19-related thrombotic complication observed at 
the end of March 2021 in a Congolese patient. We pre-
sent herein the severity and atypical manifestations of 
COVID-19 among young children with sickle cell disease 
(SCD).

Case presentation
A previously healthy 3-month-old male child of Congo-
lese origin was admitted to the pediatric department with 
a seven-day history of fever, unilateral lower leg swelling 
and dyspnea. There was no known history of contact with 
a COVID-19 patient and all the family members were 
asymptomatic.

On physical examination, he was afebrile but dehy-
drated, prostrated, and with a painful tumefaction of the 
left lower limb. We noted tachypnea and hypoxemia, with 
saturation of 93.5%. The infant’s body temperature was 
36.5 °C, and his heart rate was 140 beats per minute, with 
a respiratory rate of 52 breaths per minute. Laboratory 
tests showed anemia (hemoglobin 7.9 mg/dL, hematocrit 
22.5%), 42,110 leukocytes/mm3 (82% polymorphonu-
clear), and 899,000 platelets. Inflammatory markers and 
d-dimer were high (CRP of 27.1 and 5200 ng/mL respec-
tively). Hemoglobin electrophoresis showed hemoglobin 
(Hb)A1, HbBA2, HbF, and HbS of 46.2%, 2.5%, 19.9%, 
and 38.4%, respectively. Doppler ultrasound of the left 
lower limb showed a recent total femoropopliteal venous 
thrombosis, the head of which was located at the level of 
the external iliac vein, as well as subcutaneous edema and 
dermal thickening related to venous obstruction.

Chest X-ray showed retrocardiac pneumonia in the left 
lung. The patient received oxygen therapy to maintain an 
oxygen saturation level above 92%, red cell concentrate, 

cefotaxime for 7 days concomitantly with lincomycin, 
vitamin C, zinc, and dexamethasone for 5 days, and hep-
arin sodium from the second day of hospitalization.

On the fourth day of hospitalization, the patient 
remained irritable and his left lower limb painful. C-reac-
tive protein (CRP) rose to 40.9 mg/L. Chest radiograph 
showed a slight increase in the cardiac area, suggestive 
of pericardial effusion. Chest tomography could not be 
done. Nasopharyngeal swabs at admission and on the 
eighth day of hospitalization, processed at the provin-
cial reference laboratory, did not detect SARS-CoV-2. 
However, serology tests for SARS-CoV-2 antibod-
ies were positive for IgM and negative for IgG, indica-
tive of COVID-19 seroconversion. White blood cells 
decreased to 20,730 leukocytes/mL, but CRP increased 
further to 138 mg/dL. Initial international normalized 
ratio (INR) of 1.4 and anti-streptokinase antibodies of 91 
UI/mL were found. Doppler ultrasonography of the left 
lower limb showed a partially regressive crural deep vein 
thrombosis.

On day 10 of hospitalization, the patient was hemo-
dynamically unstable and had classical signs of cardiac 
tamponade; urgent echocardiography showed a volumi-
nous pericardial effusion, associated with signs of cardiac 
tamponade. Pericardiocentesis yielded an outpouring of 
approximately 100 mL serofibrinous exudation fluid. The 
patient died on day 10 from heart failure. No autopsy was 
done.

Discussion
The first severe SARS-CoV-2 infection in children 
reported from China started with gastrointestinal symp-
toms, exhibiting no obvious early respiratory manifesta-
tions, but progressed rapidly to acute respiratory distress 
syndrome. Since then, some pediatric case series from 
China and Europe have been reported with critical illness 
requiring hospitalization and intensive care support [1].

Since the beginning of the pandemic in the DRC at the 
end of March 2020, no severe COVID-19 pediatric infec-
tions have been described in Lubumbashi, DRC, until the 
current case.

The clinical course  of our patient was atypical, with a 
painful swelling of the left lower limb as initial symptom, 
followed by fever, unilateral lower leg swelling, and dysp-
nea. According to the clinical characteristics of existing 
pediatric cases, which have been divided into five clinical 
types, our patient had a severe COVID-19 infection.

The primary results of laboratory investigations sug-
gested an underlying inflammatory phenomenon (CRP 
of 27.1) and possible predisposition to prothrombotic 
events (d-dimers = 5200 ng/mL) as described in adult 
patients. Elevated levels of d-dimer observed at the 
primary biologic checkup in our patient have been 
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associated with increased severity and mortality in pre-
viously reported patients [3]. The prognosis of COVID-
19 in patients with comorbidities is known to be 
poor. For example, although it has been reported that 
the clinical course seen for sickle-cell disease (SCD) 
patients with COVID-19 was no different to those 
without SCD following several case series studies [4–6], 
although there are some reports that have suggested 
worse COVID-19 complications in SCD [7–10]. In our 
patient, hemoglobin electrophoresis showed HBA1, 
HBA2, HBF, and HBS of 46.2%, 2.5%, 19.9%, and 38.4%, 
respectively. As a result of the predisposition to a pro-
thrombotic state in patients with SCD and COVID-19, 
Doppler ultrasonography of the left lower limb showed 
a femoropopliteal venous thrombosis with complete 
occlusion of the lumen as well as a subcutaneous edema 
and dermal thickening related to venous  obstruc-
tion. SCD patients are prone to a prothrombotic state 
affecting both the arterial and venous systems [11]. The 
pronounced inflammation in COVID-19 patients also 
predisposes them to a hypercoagulable state (COVID-
19-associated coagulopathy) with very high mortality 
rates. Hypercoagulability may affect both the venous 
(deep vein thrombosis/pulmonary embolism) and arte-
rial systems (ischemic stroke, acute occlusion of the 
arteries of the limbs, and mesenteric ischemia). Thus, 
(even heterozygous) SCD patients with COVID-19 may 
be at high risk of developing thromboembolic events. 
As previously suggested, our patient was treated with 
therapeutic doses of enoxaparin (Lovenox) at 1 mg/kg 
12 hourly, with a significant regression of the femoro-
popliteal venous thrombosis within 72 hours of antico-
agulant therapy.

Moreover, the patient had lymphopenia and thrombo-
cytopenia, which have been identified as poor prognostic 
markers in COVID-19 patients [12].

The initial chest radiograph showed a slight increase 
in the cardiac area suggestive of pericardial effusion 
and about 10 days later, the patient had classical signs of 
cardiac tamponade confirmed by an urgent echocardi-
ography showed voluminous pericardial effusion, asso-
ciated with signs of cardiac tamponade. The American 
Medical Association, diagnostic Criteria for Acute Peri-
carditis has been defined as follow: At least 2 of the fol-
lowing clinical criteria are required: Chest pain (typically 
sharp and pleuritic, improved by sitting up and leaning 
forward), Pericardial friction rub, Suggestive changes 
on electrocardiography (widespread ST-segment eleva-
tion or PR depression) and new or worsening pericardial 
effusion Additional Supportive Criteria for Pericarditis 
has also been suggested: Elevation of markers of inflam-
mation (eg, C-reactive protein), Evidence of pericardial 

inflammation by an imaging technique such as cardiac 
magnetic resonance imaging [13].

In our patient, ECG and cardiac RMI wasn’t available 
and therefore could not be done at the time of his hospi-
talization in our medical center. However, we have con-
sidered clinical biological (CRP) and Echocardiographic 
features as sufficient to make the diagnosis of constrictive 
pericarditis in our technologically under-equipped medi-
cal centers [14].

The affinity of the SARS-CoV-2 virus for the heart may 
be explained by the direct binding of its spike protein to 
human angiotensin-converting enzyme 2, which is pre-
sent in the human heart, thus allowing cellular infection. 
It has been shown in COVID-19 that direct pulmonary 
lesion pathophysiology, viral replication, and dissemina-
tion from the seventh day after symptoms onset may lead 
to a cytokine storm syndrome and direct myopericardial 
lesion by inflammatory cell infiltration. The fatal outcome 
and extreme celerity of respiratory and hemodynamic 
deterioration in this patient reinforce this hypothesis.

Regarding medical care procedures, pediatricians treat-
ing patients with COVID-19 are faced with a lack of solid 
evidence and guidelines regarding the management of 
COVID-19-related pericardial disease. Nonsteroidal 
antiinflammatory drugs should not be introduced, con-
sidering the risk of respiratory worsening. Treatment is 
with steroids, and if severe, immunoglobulins have been 
suggested, following several clinical studies to manage 
cytokine storm syndrome. Our patient developed severe 
cytokine storm syndrome and pericarditis despite ongo-
ing high-dose  steroid  treatment  from the second day 
of hospitalization, suggesting that steroid  administra-
tion itself could not prevent those critical complications 
in a patient with hematologic comorbidities.  There is 
growing evidence from ongoing adult studies supporting 
the use of colchicine as a treatment option in COVID-
19-related pericarditis.

Conclusion
The current case is sufficient to alert pediatricians to 
the necessity for early identification of children with 
COVID‐19, especially those with SCD, specifically in 
countries with high prevalence of sickle-cell disease 
mutation. As the risks of thromboembolic events and 
cytokine storm syndrome are high, SCD–COVID19 
comorbidity should  benefit from early anticoagulation 
and aggressive antiinflammatory therapies.

Acknowledgements
We thank Ben Nemery for his kind assistance during the writing of this 
manuscript.



Page 4 of 4Lubala et al. Journal of Medical Case Reports          (2022) 16:307 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Author contributions
Conceptualization: TKL and TK‑K; fieldwork: TKL, MS, LK, PM, AM, HK, and AK; 
methodology: TKL, TK‑K, AM, and MS; supervision: TKL, MS; and AM; writing of 
original draft: TKL; writing, review and editing: TKL, TK‑K, PM, LK, HK, AK, AM, 
and MS. All authors read and approved the final manuscript.

Funding
No.

Data availability
The data that support the findings of this case report are available from the 
corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate
Oral and written consent to participate was granted by the parents.

Consent for publication
Written informed consent was obtained from the patient’s legal guardian for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor‑in‑Chief of this journal.

Competing interests
The authors declare no potential conflicts of interest.

Author details
1 Department of Pediatrics, University of Lubumbashi, Lubumbashi, Demo‑
cratic Republic of the Congo. 2 Department of Pediatrics, CMDC Clinic, 
Lubumbashi, Democratic Republic of the Congo. 3 Unit of Toxicology, Univer‑
sity of Lubumbashi, Lubumbashi, Democratic Republic of the Congo. 4 High 
Institute of Medical Techniques (ISTM), Lubumbashi, Democratic Republic 
of the Congo. 5 Center for Environment and Health, Department of Public 
Health and Primary Care, KU Leuven, Leuven, Belgium. 6 Department of Radiol‑
ogy, CMDC Clinic, Lubumbashi, Democratic Republic of the Congo. 

Received: 8 December 2021   Accepted: 16 May 2022

References
 1. Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, et al. SARS‑CoV‑2 infection in 

children. N Engl J Med. 2020;382:1663–5. https:// doi. org/ 10. 1056/ NEJMc 
20050 73.

 2. Pedersen SF, Ho Y‑C. SARS‑CoV‑2: a storm is raging. J Clin Invest. 
2020;130:2202–5. https:// doi. org/ 10. 1172/ JCI13 7647.

 3. She J, Liu L, Liu W. COVID‑19 epidemic: disease characteristics in children. 
J Med Virol. 2020. https:// doi. org/ 10. 1002/ jmv. 25807.

 4. AbdulRahman A, AlAli S, Yaghi O, Shabaan M, Otoom S, Atkin SL, et al. 
COVID‑19 and sickle cell disease in Bahrain. Int J Infect Dis. 2020;101:14–6. 
https:// doi. org/ 10. 1016/j. ijid. 2020. 09. 1433.

 5. Sayad B, Karimi M, Rahimi Z. Sickle cell disease and COVID‑19: susceptibil‑
ity and severity. Pediatr Blood Cancer. 2021;68: e29075. https:// doi. org/ 10. 
1002/ pbc. 29075.

 6. Balanchivadze N, Kudirka AA, Askar S, Almadhoun K, Kuriakose P, Fadel 
R, et al. Impact of COVID‑19 infection on 24 patients with sickle cell 
disease. One Center Urban Experience, Detroit, MI, USA. Hemoglobin. 
2020;44:284–9. https:// doi. org/ 10. 1080/ 03630 269. 2020. 17977 75.

 7. Yurtsever N, Nandi V, Ziemba Y, Shi PA. Prognostic factors associated 
with COVID‑19 related severity in sickle cell disease. Blood Cells Mol Dis. 
2021;92: 102627. https:// doi. org/ 10. 1016/j. bcmd. 2021. 102627.

 8. Mucalo L, Brandow AM, Dasgupta M, Mason SF, Simpson PM, Singh 
A, et al. Comorbidities are risk factors for hospitalization and serious 
COVID‑19 illness in children and adults with sickle cell disease. Blood Adv. 
2021;5:2717–24. https:// doi. org/ 10. 1182/ blood advan ces. 20210 04288.

 9. Arlet J‑B, de Luna G, Khimoud D, Odièvre M‑H, de Montalembert M, 
Joseph L, et al. Prognosis of patients with sickle cell disease and COVID‑
19: a French experience. Lancet Haematol. 2020;7:e632–4. https:// doi. org/ 
10. 1016/ S2352‑ 3026(20) 30204‑0.

 10. Beerkens F, John M, Puliafito B, Corbett V, Edwards C, Tremblay D. COVID‑
19 pneumonia as a cause of acute chest syndrome in an adult sickle 
cell patient. Am J Hematol. 2020;95:E154–6. https:// doi. org/ 10. 1002/ ajh. 
25809.

 11. Shankar A, Varadan B, Ethiraj D, Sudarsanam H, Hakeem AR, Kalyanasund‑
aram S. Systemic arterio‑venous thrombosis in COVID‑19: a pictorial 
review. World J Radiol. 2021;13:19–28. https:// doi. org/ 10. 4329/ wjr. v13. i1. 
19.

 12. Liu L, She J, Bai Y, Liu W. SARS‑CoV‑2 infection: differences in hema‑
tological parameters between adults and children. Int J Gen Med. 
2021;14:3035–47. https:// doi. org/ 10. 2147/ IJGM. S3138 60.

 13. Imazio M, Gaita F, LeWinter M. Evaluation and treatment of pericarditis: 
a systematic review. JAMA. 2015;314:1498–506. https:// doi. org/ 10. 1001/ 
jama. 2015. 12763.

 14. Welch TD. Constrictive pericarditis: diagnosis, management and clinical 
outcomes. Heart Br Card Soc. 2018;104:725–31. https:// doi. org/ 10. 1136/ 
heart jnl‑ 2017‑ 311683.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1056/NEJMc2005073
https://doi.org/10.1056/NEJMc2005073
https://doi.org/10.1172/JCI137647
https://doi.org/10.1002/jmv.25807
https://doi.org/10.1016/j.ijid.2020.09.1433
https://doi.org/10.1002/pbc.29075
https://doi.org/10.1002/pbc.29075
https://doi.org/10.1080/03630269.2020.1797775
https://doi.org/10.1016/j.bcmd.2021.102627
https://doi.org/10.1182/bloodadvances.2021004288
https://doi.org/10.1016/S2352-3026(20)30204-0
https://doi.org/10.1016/S2352-3026(20)30204-0
https://doi.org/10.1002/ajh.25809
https://doi.org/10.1002/ajh.25809
https://doi.org/10.4329/wjr.v13.i1.19
https://doi.org/10.4329/wjr.v13.i1.19
https://doi.org/10.2147/IJGM.S313860
https://doi.org/10.1001/jama.2015.12763
https://doi.org/10.1001/jama.2015.12763
https://doi.org/10.1136/heartjnl-2017-311683
https://doi.org/10.1136/heartjnl-2017-311683

	Deep venous thrombosis and acute pericarditis associated with severe acute respiratory syndrome coronavirus 2 infection in a Congolese infant with sickle cell disease: a case report
	Abstract 
	Background: 
	Case: 
	Conclusion: 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


