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ABSTRACT

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is responsible for coronavirus disease 2019 (COVID-19) infection.
The ongoing pandemic of COVID-19 has sought the attention of clinicians and researchers to investigate and describe its various
pathological aspects. Infection with SARS-CoV-2 and the resulting COVID-19 can affect virtually any organ of the human body,
including the bone marrow which, in turn, causes pancytopenia. Diagnosing pancytopenia in the setting of COVID-19 infection is
challenging and requires ruling out all other potential causes of pancytopenia. Herein, we report a rare case of severe pancytopenia
secondary to COVID-19 infection that developed severe transient pancytopenia which improved with conservative management.
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immune response and a strong cytokine storm which

may include high levels of granulocyte-macrophage
colony-stimulating  factor and interleukin-6  (IL-6)
are activated in severe coronavirus disease 2019 (COVID-19)
[1]. This can lead to a clinical presentation of pancytopenia.
Severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2), the etiologic agent of the COVID-19 pandemic, has
spread rapidly worldwide since December 2019. Although
COVID-19 primarily attacks the respiratory system, new
clinical manifestations emerge every day and should not
be neglected, even the most innocuous ones. SARS-CoV-2
viremia and pancytopenia from the infiltration of bone marrow
constitute a rare COVID-19 manifestation. With regard to
blood cells, many changes were described, most commonly
including lymphopenia, leukocytosis, neutrophilia, and
thrombocytopenia [1]. On very rare occasions, the patients
might develop neutropenia or pancytopenia [2]. Therapeutic
approaches for pancytopenia in the context of COVID-19
are unknown and the use of granulocyte colony-stimulating
factor (GCSF) is controversial due to concern for increased
morbidity and mortality [3]. The case report described here
presents a patient with COVID-19 that developed severe
transient pancytopenia which improved with conservative
management.
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CASE REPORT

A 35-year-old male presented to our emergency department with
complaints of fever, cough, and malaise for 5 days, shortness of
breath for 2 days, and extreme fatigue and petechial rash on lower
limbs for 1 day. There was no history of previous similar episodes
or any family history suggestive of malignancy or bone marrow
failure.

On general examination, the patient was well-built and
conscious, febrile, tachypneic with a respiratory rate of 24/
min, resting pulse was 116/min and regular, blood pressure
was 110/60 mmHg, the body temperature was 102.1°F, and
oxygen saturation SpO, of 91% at room air and 99% on 2 L
of oxygen through nasal prongs. Conjunctival pallor with
lower limb petechiae was noted. Cardiovascular examination
revealed tachycardia but no gallop; mild fine crepitations with
decreased breath sounds were noted at the basal lung fields on
respiratory system examination with per abdominal examination
unremarkable with no organomegaly.

Initial laboratory workup done in our hospital revealed
hemoglobin of 10.1 g/dl, total leukocyte count of 2260/mm?
(differential count showing lymphopenia and mild neutropenia
with relative monocytosis), and platelet count of 10,000/mm?
with mean platelet volume of 7.3. Peripheral smear showed
normocytic normochromic anemia with occasional band forms
with a decrease in both white blood cells (WBCs) and platelets
(Fig. 1). Reticulocyte count (corrected) was 0.98%. Erythrocyte
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sedimentation rate was 50 mm in the 1* h. Viral serology was
negative. The coagulation profile was slightly deranged with
activated partial thromboplastin time which was 25.2 and D-dimer
was 1.29 mcg/mL (Table 1). The liver and kidney function tests
were within normal limits. Direct and indirect Coombs tests were
negative. Rheumatoid factor and antinuclear factor were negative.
Viral tests for hepatitis B, HepC, human immunodeficiency virus
(HIV), cytomegalovirus (CMV), and Epstein—Barr virus (EBV)
were negative. The electrocardiogram showed a regular sinus
rhythm of 116 bpm and QT at 410 mm without repolarization
disorders. The echocardiography showed normal ventricular
chambers with a systolic ejection fraction of 60%, no valve
abnormality, and no signs of pulmonary hypertension or acute
cor pulmonale. The patient was then tested for COVID-19
on a nasopharyngeal sample using the reverse transcription-
polymerase chain reaction (RT-PCR) technique, which came out
to be positive.

Chestradiography showed bilateral diffuse lower zone reticular
and consolidatory changes with increased bronchovascular
markings (Fig. 2) with high-resolution computed tomography (CT)
thorax showing multiple subpleural, lobular, and peribronchial

Table 1: Serial CBC and inflaimmatory markers showing
progressive improvement in the cell lines, thus proving transient
pancytopenia

Parameters Day 1 Day § Day 10
Hemoglobin (g/dL) 9.8 10.4 10.9
Total count (cells/mm?) 2,260 4.800 6,200
Platelet count (cells/mm?) 10,000 97,000 1,57,000
Prothrombin time/INR 12.1/1.18  12.1/1.18  12.0/1.14
D-dimer (mcg/mL) 1.29 0.99 0.62
C-reactive protein (mg/L) 97.23 56.42 21.11
Serum ferritin (ng/ml) 866.48 500.12 466.90
Lactate dehydrogenase (U/L) 680 498 312
Interleukin-6 (pg/ml) 60.43 21.6 7.45

CBC: Complete blood count

Figure 1: Peripheral smear showing normocytic normochromic
anemia with occasional band forms (arrow), pencil cells with
anisopoikilocytosis with decrease in both white blood cells and
platelets suggestive of pancytopenia

areas of ground-glass opacities, with few areas of consolidation in
the background of interlobular septal thickening, noted in lower
segments of lung fields with CT severity score of 17/25 (Fig. 3).
Ultrasound abdomen and pelvis were unremarkable. Moreover,
blood culture, urine culture, sputum Gram stain, and culture were
negative with normal blood procalcitonin levels. Serial blood
counts and inflammatory markers done on consecutive days
showed improvement in all the blood cell lines with improvement
in the general condition of the patient (Table 1).

The patient was then transferred to the COVID-19 isolation
high dependency unit, put on high-flow nasal oxygen, and tapered
to room air as he improved. He was given antipyretic paracetamol
depending on febrile episodes along with Tab. azithromycin
500 mg per oral once a day and was also started on Inj. enoxaparin
60 mg subcutaneous twice a day, Inj. methylprednisolone 60 mg
intravenous once a day, and Inj. remdesivir 200 mg intravenous
infusion on day 1 followed by 100 mg intravenous infusion from day
2 to 5, in concurrence with the local COVID-19 protocol. Due to the
low platelets and widespread lower limb petechiae, he received eight
units of platelet transfusion and was conservatively managed.

Figure 2: Chest radiography showing bilateral, diffuse, lower zone
reticular, and consolidatory changes with increased bronchovascular
markings

Figure 3: Patient’s high-resolution computed tomography showing
predominantly basal, posterior and subpleural ground-glass
opacities, and consolidation with normal cardiac parameters
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In view of improvement in all the blood cell lines and
inflammatory markers on consecutive days with improvement in
the general condition of the patient, he was discharged on day
11 with his repeat nasopharyngeal RT-PCR for COVID-19 being
negative and was asked to follow-up and report to us in case of
recurrence of symptoms for bone marrow examination at a later
date.

DISCUSSION

Pancytopenia is a common hematological condition often
encountered in day-to-day clinical practice. It is defined as
hemoglobin of <10 g/dl, WBC <4000/mm, and platelets
<100,000/mm [1]. Severe pancytopenia is defined as absolute
neutrophil count <500/cmm, platelet count <20,000/mm, and
corrected reticulocyte count <1% [4].

Clinical presentations related to pancytopenia can be attributed
to anemia, leukopenia, and/or thrombocytopenia. Anemia presents
with fatigue, breathlessness, and cardiac symptoms. Neutropenia
presents with febrile illness due to increased susceptibility to
infections. Thrombocytopenia may present with mucocutaneous
bleed or bruising. However, the bleeding tendency is seen when
platelets are <10,000 [5]. Pancytopenia patients can be relatively
stable on presentation, however, can develop overwhelming
sepsis without any focal signs of infection, with malaise and fever
being the only clinical features. Hence, it is imperative to find the
cause and treat accordingly [6].

The wunderlying mechanisms include a decrease in
hematopoietic cell production, marrow replacement by abnormal
cells, suppression of marrow growth and differentiation,
ineffective hematopoiesis with cell death, peripheral destruction
of cells, antibody-mediated sequestration, or destruction of
cells and trapping of cells in a hypertrophied and overactive
reticuloendothelial system [7]. It often represents a diagnostic
challenge, mainly because patients are increasingly complex,
often having multiple potential confounding (and contributing)
comorbidities and medications [8].

Bone marrow suppression can be seen in various viral
infections including EBV, HIV, CMV, and parvovirus B19 [9].
After viral infection, an antigenic epitope on myelocytes could
be exposed, leading to the production of autoantibody and the
destruction of blood cells. The angiotensin-converting enzyme 2
receptor, the target of the SARS-CoV-2, has been identified in
bone marrow albeit at a low level [10]. Therefore, it is possible
that direct infection of myelocytes could lead to bone marrow
suppression. Another key feature of COVID-19 is an elevated
level of pro-inflammatory cytokines. It is well-known that certain
cytokines, such as interferons and tumor-necrosis factor-ct, can
affect hematopoietic stem cells and impair hematopoiesis[11]. In
addition, the lung has been recently identified as a site for platelet
biogenesis and a reservoir for hematopoietic progenitors. With
SARS-CoV-2 infection of the bone marrow and lung injury, it
is possible that the destruction of lung hematopoietic progenitors
could also contribute to pancytopenia[12].

Furthermore, CT scores exhibit a potential role in predicting
the outcome of SARS-CoV patients. CT score is highly correlated
with laboratory findings and disease severity and might be
beneficial to speed up diagnostic workflow in symptomatic cases.
A CT score of >18 has shown to be highly predictive of patient’s
mortality in short-term follow-up. The CT score noted is 17/25 in
our case and it falls into the moderate disease severity category
with a sufficiently good prognosis [13].

In our case, we hypothesize that after ruling out most of
the causes of pancytopenia, the transient pancytopenia which
improved progressively on serial blood counts was due to
SARS-CoV-2 infection resulting in sudden maturation arrest
and decrease in all the three cell lines and since the patient also
had lung injury, it added to the severity of pancytopenia as the
lung is one of the sites of extramedullary hematopoiesis. A recent
study done by Hersby et al. showed that COVID-19-associated
pancytopenia can be self-limiting and does not necessarily
warrant bone marrow biopsy for the purpose of SARS-CoV-2
diagnostics [14]. In our case too, the pancytopenia was transient
and self-limiting which improved with a decrease in the viral load
not warranting any further workup with a good overall prognosis.

CONCLUSION

This case report highlights the importance of understanding the
temporal relationship between COVID-19 and pancytopenia.
This case report is also extremely relevant since it illustrates the
complexity of the differential diagnosis of pancytopenia and how
this disorder can result from a combination of multiple etiologic
factors rather than just one. In summary, the clinicians should
be aware of the atypical presentation of COVID-19 (transient
pancytopenia) which usually does not require any extra workup
and is self-limiting with a good prognosis.
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