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ABSTRACT

The SARS-CoV-2 pandemic has grown to become a major global concern with unprecedented effort to understand the 
disease. Essentially, COVID-19 can affect many organs, with case reports showing various organ involvements. Thus, 
atypical presentations can be challenging to identify clinically and approach. We present an unusual presentation 
of COVID-19 infection. An 81 year-old male patient with COVID-19 presented with acute change in mental status. 
He was found to have worsening pancytopenia. The patient responded symptomatically to corticosteroids and 
supplemental oxygen. The worsening pancytopenia was attributed to COVID-19 infection. The exact mechanism 
behind this phenomenon is still unclear but might be similar to other viral infections causing pancytopenia. More 
studies and reports can help in identifying the mechanism and recommend proper therapeutic intervention.
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Introduction

The SARS-CoV-2 pandemic has grown to become a major global 
concern with huge scientific effort to understand the disease and its 
pathogenesis [1]. Exaggerated inflammatory response plays a major 
role in alveolar destruction that happens in moderate-to-severe 
Coronavirus disease (COVID-19) as shown by many studies [2]. 
Moreover, the literature is constantly growing as the understanding 
of the disease advances. Multiple approaches to treat COVID-19 
have been implicated. Antiviral therapy with Remdesivir is one 
approach. It works by interfering with viral RNA polymerase 
replication [3]. It was approved by the FDA in October 2020 and 
has shown to improve recovery time in hospitalized patients [4]. 
Dexamethasone was also found to decrease death risk in critically-
ill COVID-19 patients [5]. Essentially, COVID-19 can affect many 
organs, with many case reports showing various organ involvements 
[6]. For this reason, atypical presentations pose a challenge to 
identify clinically and approach therapeutically. In this report, we 
present an unusual presentation of COVID-19 infection. This 81 
year-old male patient presented with acute change in mental status. 
He was initially hypoxic and was found to have pancytopenia that 
continued to worsen during his hospital stay. The main objective 
of this case report is to identify possible unusual presentations and 
their response to the mainstay therapeutic intervention. 

Case Presentation

This is an 81-year-old male who was brought to the emergency 

department with a chief complaint of acute change in mental 
status. His past medical history is significant for type 2 diabetes, 
hypertension, hyperlipidaemia, hypothyroidism, coronary artery 
disease with stent placement, and liver disease. His symptoms started 
gradually one week prior to admission when he was diagnosed with 
COVID-19. His initial symptoms were low-grade fever, dry cough, 
shortness of breath at rest, and diarrhoea. On initial assessment, 
his vital signs were significant for oxygen saturation of 85% on 
ambient air requiring 4 litres of oxygen, temperature of 98.1 
degrees, respiratory rate was 18 breaths/minute, and heart rate of 
87 beats/minute. Physical examination was notable for confusion, 
he was disoriented to self, time, and location. Lung examination 
showed decreased air entry bilaterally with fine crackles. Heart, 
Abdominal and neurological examinations were unremarkable. 
Initial laboratory workup on admission was notable for low white 
blood cell (WBC) count of 3.4 10^3/mcl, low haemoglobin of 
8.4 g/dL, a low platelet count of 105 g/dL. Basic metabolic panel 
was within normal limits. Liver function test showed alkaline 
phosphatase level of 136 U/L.

He was started on a 10-day course of 6 mg dexamethasone and 
received convalescent plasma on the 2nd day of admission. Of note, 
his pancytopenia was persistent and continued to worsen even with 
treatment. Additional workup was pursued for pancytopenia and 
showed normal Vitamin B12 level, Ferritin of 10   ng/ml consistent 
with iron deficiency anaemia, and hypo proliferation based on a 
reticulocyte index less than 2. On the 4th day of admission, his 
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WBC trended down to 1.05 10^3/mcl, as well his platelets to 75 
g/dL. His haemoglobin dropped to 7.2 g/dL which required one 
unit of packed red blood cells transfusion. Given his worsening 
laboratory results, hemato-oncology specialists were consulted. 
Per their assessment, his pancytopenia was chronic with no clear 
etiology. The patient had a bone marrow biopsy in 2014 which was 
negative for pathology and had an unremarkable flow cytometer 
4 months prior to his presentation. It was initially concluded that 
this chronic pancytopenia was from his liver disease. However, 
this current episode was significantly worse comparatively. As 
per hemato-oncology assessment, the pancytopenia was likely 
exacerbated by COVID-19 infection. Fortunately, upon completion 
of the COVID-19 treatment regiment, the patient's mental status 
improved and returned to baseline. However, pancytopenia 
persisted with no recovery. He was discharged with close outpatient 
follow-up.

Discussion

Coronaviruses belong to the Coronaviridae family of the subfamily 
Coronavirinae. These viruses have a large group of animal hosts 
where zoonotic transfer can commonly happen. They have non-
segmented positive-sense RNA viruses [7]. The genome is covered 
with a solar-shaped envelope, thus the name coronavirus. SARS-
CoV-2 is a coronavirus that is responsible for the COVID-19 
pandemic. The pandemic has grown into a global concern with 
rapidly evolving literature [8]. 

COVID-19 can essentially affect any organs including the bone 
marrow [6]. The exact underlying mechanism behind this is still 
unclear. However, this could be similar to other viral infections 
causing pancytopenia. One mechanism is bone marrow suppression 
which is seen in various viral infections like EBV, HIV, Parvovirus 
B12 and CMV. During viral infection, myelocytic antigenic epitopes 
are exposed, which lead to production of autoantibodies and 
destruction [9,10]. The angiotensin‐converting enzyme 2 receptor 
has been identified in bone marrow albeit at a low level, this is a 
target of the SARS‐CoV‐2 [11].  Immune thrombocytopenia due 
to COVID-19 is also a frequently reported phenomenon [12]. 
Multiple hypotheses for the mechanism of this phenomenon exist; 
including direct cellular and platelet infiltration, viral-mediated 
liver damage causing decreased thrombopoietin production, and 
immune-mediated platelet destruction [13,14]. 

We report an atypical presentation of COVID-19 infection with 
evidence of viral-induced myelosuppression with pancytopenia. 
COVID-19-induced pancytopenia has not been commonly 
reported, with a scarce number of cases found in literature [13,14]. 
Our patient did not require bone marrow biopsy during his 
admission given prior biopsy with no clear pathology. However, 
reported cases in literature showed that SARS-CoV 2 can infiltrate 
bone marrow, which may play a role in COVID-19 induced 
pancytopenia [13]. The patient laboratory workup including 
basic chemistries was generally within normal limits except 
chronic pancytopenia. However, during his stay, his pancytopenia 
continued to worsen without concurrent liver function worsening. 
COVID-19 is associated with lymphopenia, a finding present in 
this patient. Given the lack of other causes of pancytopenia except 
a new SARS-CoV-2 infection; it was concluded that the most likely 
contributing factor to worsening pancytopenia is COVID-19. 

Bone marrow biopsy to investigate the cause of pancytopenia in 
COVID-19 patients remains an open question. One case report 
published in Annals of Oncology recommended against obtaining 

bone marrow biopsy. Based on the biopsy they obtained, it found 
nonspecific reactive changes, with no sign of lymphoma, fibrosis 
or myelodysplasia. Moreover, RT-PCR analysis of bone marrow 
aspirate was negative for SARS-CoV-2. Another case report by Issa 
et al. suggested convalescent plasma for patients with COVID-19 
concurrent persistent B-cell immunodeficiency. One therapeutic 
intervention that has been consistent in the literature for COVID-19 
induced thrombocytopenia is short courses of corticosteroids and 
intravenous immunoglobulin [14]. Overall, more reports of such 
atypical presentations will help in understanding the mechanism 
and the response to different treatments. 

Conclusion

In conclusion, COVID-19 can involve theoretically any organ in 
the body including the bone marrow. We report a case of an 81 
year-old male patient with atypical presentation of COVID-19 
with worsening pancytopenia with symptomatic improvement 
with corticosteroid treatment and supplemental oxygen. The 
exact underlying mechanism explaining COVID-19 pancytopenia 
remains unclear but it could resemble other viral infections causing 
pancytopenia. Reports of a similar presentation remain scarce. 
More studies and reports can help clarify the mechanism and 
recommend proper treatment. 

Data availability statement  

All data underlying the results are available as part of the article 
and no additional source data are required.

Funding statement  

This research received no specific grant from any funding agency in 
the public, commercial, or not-for-profit sectors

Disclosure

The authors have declared no conflicts of interest.

References
1. Rothan HA, Byrareddy SN. The epidemiology and pathogenesis 

of coronavirus disease (COVID-19) outbreak. J Autoimmun. 
2020;109:102433.

2. Zhang C, Wu Z, Li JW, Zhao H, Wang GQ. Cytokine release 
syndrome in severe COVID-19: interleukin-6 receptor antagonist 
tocilizumab may be the key to reduce mortality. Int J Antimicro Agents. 
2020;55(5):105954.

3. Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. Remdesivir and 
chloroquine effectively inhibit the recently emerged novel coronavirus 
(2019-nCoV) in vitro. Cell Res. 2020;30(3):269-71.

4. Veronese N. Use of corticosteroids in coronavirus disease 2019 
pneumonia: a systematic review of the literature. Front Med. 2020.

5. Li X, To KK. Biomarkers for severe COVID-19. EBioMedicine. 
2021;68.

6. Fadiran O. An Atypical Case of COVID-19 Induced Pancytopenia, 
Rhabdomyolysis and Myocarditis. Cureus. 2021;13(1).

7. Chen Y, Liu Q, Guo D. Emerging coronaviruses: genome structure, 
replication, and pathogenesis. J Medi Viro. 2020;92(4):418-23.

8. Pascutti MF, Erkelens MN, Nolte MA. Impact of viral infections on 
hematopoiesis: from beneficial to detrimental effects on bone marrow 
output. Fronti  Immuno. 2016;7:364.

9. Clapes T, Lefkopoulos S, Trompouki E. Stress and non-stress roles of 
inflammatory signals during HSC emergence and maintenance. Fronti  
Immuno. 2016;7:487.

https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.ijantimicag.2020.105954
https://doi.org/10.1016/j.ijantimicag.2020.105954
https://doi.org/10.1016/j.ijantimicag.2020.105954
https://doi.org/10.1016/j.ijantimicag.2020.105954
https://doi.org/10.1038/s41422-020-0282-0
https://doi.org/10.1038/s41422-020-0282-0
https://doi.org/10.1038/s41422-020-0282-0
https://doi.org/10.3389/fmed.2020.00170
https://doi.org/10.3389/fmed.2020.00170
https://doi.org/10.1016/j.ebiom.2021.103405
https://doi.org/10.1016/j.ebiom.2021.103405
https://doi.org/10.7759/cureus.12455
https://doi.org/10.7759/cureus.12455
https://doi.org/10.1002/jmv.26234
https://doi.org/10.1002/jmv.26234
https://doi.org/10.3389/fimmu.2016.00364
https://doi.org/10.3389/fimmu.2016.00364
https://doi.org/10.3389/fimmu.2016.00364
https://doi.org/10.3389/fimmu.2016.00487
https://doi.org/10.3389/fimmu.2016.00487
https://doi.org/10.3389/fimmu.2016.00487


3

AlKaabba F. OPEN ACCESS Freely available online

J Hematol Thromb Dis, Vol. 9 Iss. 12 No: 471

10. Huang I, Pranata R. Lymphopenia in severe coronavirus disease-2019 
(COVID-19): systematic review and meta-analysis. J Inten Care. 
2020;8:1-0.

11. Bhattacharjee S, Banerjee M. Immune thrombocytopenia secondary to 
COVID-19: a systematic review. SN comprehensive clinical medicine. 
2020:1-1.

12. Zhao Y, He J, Wang J, Li WM, Xu M, Yu X, et al. Development of 
Pancytopenia in a Patient with COVID‐19. J Medi Viro. 2020.

13. Hersby DS, Do TH, Gang AO, Nielsen TH. COVID-19-associated 
pancytopenia can be self-limiting and does not necessarily warrant 
bone marrow biopsy for the purposes of SARS-CoV-2 diagnostics. Ann  
Oncol. 2021;32(1):121-3.

14. Issa N, Lacassin F, Camou F. First case of persistent pancytopenia 
associated with SARS-CoV-2 bone marrow infiltration in an 
immunocompromised patient. Ann Oncol. 2020;31(10):1418-9.

https://doi.org/10.1186/s40560-020-00453-4
https://doi.org/10.1186/s40560-020-00453-4
https://doi.org/10.1186/s40560-020-00453-4
https://doi.org/10.1007/s42399-020-00521-8
https://doi.org/10.1007/s42399-020-00521-8
https://doi.org/10.1007/s42399-020-00521-8
https://doi.org/10.1002/jmv.26566
https://doi.org/10.1002/jmv.26566
https://doi.org/10.1016/j.annonc.2020.09.020
https://doi.org/10.1016/j.annonc.2020.09.020
https://doi.org/10.1016/j.annonc.2020.09.020
https://doi.org/10.1016/j.annonc.2020.09.020
https://doi.org/10.1016/j.annonc.2020.06.016
https://doi.org/10.1016/j.annonc.2020.06.016
https://doi.org/10.1016/j.annonc.2020.06.016

