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As the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV2) pandemic progresses, various hemato-
logic complications have emerged, often centered around the hypercoagulable state. However, pancytopenia
represents a rare but serious complication from SARS-CoV2 infection. While lymphopenia is a common finding,
concomitant acute anemia and thrombocytopenia are not commonly reported.Wedescribe a novel case of SARS-
CoV2 pancytopenia in a 40-year-old male without active risk factors for cell line derangements but subsequent
critical illness.
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1. Introduction

Defined as the simultaneous decrease in all three cell lines, pancy-
topenia can arise from nutritional deficiencies, hypersplenism, immu-
nosuppressive medications, radiation, chemotherapy, megaloblastic
anemia, and infection [1]. A variety of viruses can cause pancytopenia,
including Epstein-Barr virus and Human Immunodeficiency Virus; Se-
vere Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV2) is pos-
tulated to cause pancytopenia via a massive cytokine storm and
bone marrow infiltration [2]. Lymphopenia has become a hallmark
of SARS-CoV2 infection, while pancytopenia is a rare complication
not commonly seen in immunocompetent patients [3]. We present a
novel case of coronavirus disease 2019 (COVID-19) pancytopenia in
a previously immunocompetent patient who developed multi-organ
failure.

2. Case presentation

A 40-year-old male with past medical history of hypertension pre-
sented to the emergency department (ED) with 3 days of progressive
shortness of breath and dyspnea on exertion in the setting of previously
confirmed COVID-19. He endorsed anosmia, anorexia, productive cough
with pink tinged sputum, malaise, and fever of 103 °F the morning of
presentation. He denied recent travel, animal exposure, known sick
contacts, or immunocompromising states.

The patient's initial vital signs were blood pressure of 186/
133 mmHg, heart rate 98 beats per minute, respiratory rate 20
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breaths per minute, oxygen saturation 96% on room air, and a tem-
perature of 100.8 degrees Fahrenheit. Physical examination was no-
table for mild respiratory distress, tachypnea, and rhonchi in all
lung fields. Laboratory evaluation demonstrated lymphopenia
(white blood cell count of 2.4 × 103 cells/μL, lymphocytes 6.4%, abso-
lute lymphocyte count 154 cells/mm3), normocytic anemia (hemo-
globin of 12.0 g/dL), thrombocytopenia (platelets of 44 × 103 cells/
μL), acute kidney injury with a creatinine of 2.3 mg/dL (baseline of
1.2 mg/dL), and a glomerular filtration rate (GFR) of 34 mL/min.
SARS-CoV-2 infection was confirmed via a second nasopharyngeal
polymerase chain reaction (PCR). Chest radiograph and computed
tomography showed bibasilar interstitial infiltrate and ground glass
opacities without pulmonary embolism (Figs. 1-2). The patient was
admitted to the hospital and quickly upgraded to the intensive care
unit (ICU) with a hematology consultationwhere all cell lines contin-
ued to downtrend. He required multiple platelet transfusions and in-
termittent red blood cell transfusions. The hospital course was
complicated by acute hypoxic respiratory failure with subsequent
pulseless electrical activity (PEA) arrest requiring cardiopulmonary
resuscitation and mechanical ventilation, as well as acute renal fail-
ure requiring continuous renal replacement therapy (CRRT) and
catheter associated sepsis secondary to a urinary source (Fig. 3).

3. Discussion

With the development of the SARS-CoV2 pandemic, several hemato-
logic complications have been characterized, often representing harbin-
gers of coagulopathic complications or critical illness [4]. Lymphopenia
remains a common feature of this disease and is a marker for more se-
vere illness, though notably thrombocytopenia is rare [3-6]. Akin to
the proposed pulmonary virulence mechanism, the etiology of
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Fig. 1. Anteroposterior chest radiograph demonstrating bilateral interstitial infiltrates
without consolidation.

Fig. 2. Non-contrasted computed tomography with axial slice showing bilateral ground
glass opacities consistent with SARS-CoV2 infection.

Fig. 3. Anteroposterior chest radiograph demonstrating worsening bilateral interstitial
infiltrates after endotracheal intubation.

R.E. Bridwell, B.L. Inman, S. Birdsong et al. American Journal of Emergency Medicine 47 (2021) 324.e1–324.e3
pancytopenia is also linked to the angiotensin converting enzyme 2 re-
ceptor,which is present inbonemarrow in lower levels [7]. Additionally,
autoantibody productionmay occur after antigenic epitopes located on
myelocytesare exposedaswell as immunecomplexdepositiononplate-
let surfaces, resulting in destruction of all cell lines [3,8].

While other cases of SARS-CoV2 inducedpancytopenia have been re-
ported, they occurred in thosewith prior or functionally immunocom-
promised states. The initial case from the COVID-19 literature occurred
in patient with mantle-cell lymphoma status post recent autologous
bonemarrow transplant, and a report detailed a pancytopenic COVID-
19patientwith follicular lymphomaand recent bonemarrow transplant
[9,10].AnadditionalCOVID-19associatedpancytopeniawascomplicated
byneutropenic enterocolitis, highlighting the functionally immunocom-
promised stated secondary to SARS-CoV2 infection [11]. Ourpatientwas
youngandhad relatively fewrisk factorswithamildEDpresentation;his
pancytopenia likely was an indication of his impending critical illness,
stressing the importance of this case.
324.e
4. Conclusion

As the SARS-CoV2 pandemic continues, further hematologic compli-
cations emerge and should be characterized for the emergency physi-
cian. Global cell line suppression is far more rare than isolated
lymphopenia, though early identification of this finding may represent
a marker of critical illness.
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