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ABSTRACT 
 
Covid-19 pandemic has affected the whole word medically, economically and emotionally. It is 
being considered as the biggest pandemic after the Spanish flu, with very high degree of morbidity 
and mortality in those with complications. The diagnostic and treatment criteria of this novel virus 
are being updated frequently as nothing much is known about it. This highlights the importance of 
hematology lab parameters in Covid diagnosis and prediction of disease progression. Multiple 
studies on complete blood counts and it’s derived parameters have been conducted in patients of 
Covid-19 however limited literature is available which discusses the morphology of circulating blood 
cells in Covid-19 cases. This short communication is presented with the purpose of highlighting the 
peripheral blood findings of 50 lab confirmed Covid-19 cases admitted at Super Specialty Pediatric 
Hospital and Post Graduate Teaching Hospital, NOIDA. 
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Short Communication 



1. INTRODUCTION 
 
Covid-19 infection has spread around the world 
leading to worldwide morbidity and mortality
cases with complications. After the Spanish flu
no other illness has taken such heavy toll on 
human population like the severe 
respiratory syndrome coronavirus 2 (SARS
CoV-2).As per the literature available the
of first case of Covid-19 was from Wuhan, China 
[1] and this later spread around the globe. This 
disease has variable clinical presentations and 
outcomes in pediatric as well as 
population. India has a total of 276583 cases 
with a mortality of 7745 as of 10

th

276, 583 [2]. 
 

Real time RT-PCR (reverse transcriptase 
polymerase chain reaction) has been touted as 
the gold standard diagnostic test in diagnosis of 
Covid-19 infection, however there are still 
researches underway to ascertain the prognostic 
efficacy of different tests which diagnose Covid 
and which can be helpful in predicting 
outcome of the patient. The clinical severity of 
this disease has been correlated with several 
diagnostic modalities such as radiology, 
Pulmonary function test & SPO2 etc. As far as 
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reverse transcriptase 
polymerase chain reaction) has been touted as 
the gold standard diagnostic test in diagnosis of 

however there are still 
researches underway to ascertain the prognostic 

tests which diagnose Covid 
predicting the clinical 

outcome of the patient. The clinical severity of 
this disease has been correlated with several 
diagnostic modalities such as radiology, 
Pulmonary function test & SPO2 etc. As far as 

lab medicine is concerned along with
profile ,D-dimer and fibrinogen levels there have 
been many studies discussing role of Complete 
blood count(CBC)  in early diagnosis of Covid
infection, however very few studies have been 
done on the blood of Covid-19 patients to study 
the morphology of the circulating
blood smears. There have been claims of virus 
infecting hemoglobin levels, peripheral blood 
lymphocyte and monocyte count [3]
 
We at our institute reported a case with Covid
associated with leukemia and 
phagocytosis in bone marrow examination, 
where we were confounded by the overpowering 
viral effect on blood cells which made
peripheral smear diagnosis of acute leukemia 
difficult for us [4]. Literature is full of quantitative 
hematological parameter’s correlating with 
clinical outcome where studies prove CBC to be 
a pointer/indicator of Covid
progression. The common hematological 
finding seen on CBC are Lymphocytopenia, 
Neutrophilia, Eosinopenia, mild 
cytopenia [4-6]. Research is underway
virus in peripheral blood cells and 
smear findings can be corroborated 
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Fig. 1. (A-P) Peripheral blood smear morphology
Fig. A- Activated lymphoid/monocytoid cells with cytoplasmic blebbing(

cells(400x); Fig. C-Apoptotic cell in peripheral smear(100
(400x); Fig. F-Monocytic cells with hemphagocytosed debris(100

lymphoid/monocytoid cells(1000x); Figs. I,J
like granules in cytoplasm(1000x,400X

Monocyte with vacuoles in cytoplasm and over the nucleus(
hemphagocytose debris and platelet(100
process(400x); Fig. O- Hypolobation in polymorphs (

We screened 50 Romanowsky stained
smears of Covid-19 cases 
morphology of blood cells to highlight the 
importance of the peripheral smear examination
in Covid-19 cases. Wide array of morphological 
changes was seen in all the cases analyzed and 
overall morphological changes of the cases 
analyzed are summarized below. 
 

2. OBSERVATIONS 
 
 RBCs-Changes observed in RBC 

morphology was mainly non
could not be correlated to the viral etiology. 
Normocytic normochromic blood picture to 
microcytic hypochromic cell
Some smears showed occasional 
polychromatophils ,target cells and nRBCs

 Neutrophil-coarse granules(
granules), hypolobation, hypo granulation, 
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Peripheral blood smear morphology, Romanowsky stain
ctivated lymphoid/monocytoid cells with cytoplasmic blebbing(400x);Fig. B- Plasmacytoid lymphoid 

Apoptotic cell in peripheral smear(1000x); Figs. D,E-Blastoid morphology of lymphoid lineage 
Monocytic cells with hemphagocytosed debris(1000x);  Figs. G,H- Nuclear irregularities in 

x); Figs. I,J-Lymphoid cell with cytoplasmic blebbing with coarse toxic granule 
,400X); Fig. K- Virocytes and Blastoid cell in peripheral smear(

Monocyte with vacuoles in cytoplasm and over the nucleus(400x); Fig. M-Monocyte attempting to 
platelet(1000x); Fig. N-Virocytes with intranuclear inclusions and 

Hypolobation in polymorphs (400x); Fig. P-Polymorph with coarse granules (100
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and dyspoietic forms, 
vacuolation, mild shift to left
[6,7].  

 Lymphocyte-Lymphocytopenia, Large 
granular lymphocyte, variant reactive 
monocytoid and plasmacytoid forms and 
blastoid forms, intranuclear inclusions 
[7,8]. 

 Monocyte-cytoplasmic vacuol
prominent granulation, hemophagocytosis

 Platelet-normal to mild thrombocytopenia, 
giant forms, agglutination [6,7,8]

 Other cells: Bizarre cell and Apoptotic 
 
Hence various morphological alterations in all the 
cell lines examined in the peripheral smear
noted and whether all these changes are due to 
the virus infecting them or are secondary to 
pathogenesis of Covid disease, needs to be 
evaluated by larger studies. 
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3. CONCLUSION 
 

Hence we conclude that a close examination of 
peripheral smear can give us ideas about the 
ongoing pathogenesis of the disease and 
whether presence of hemophagocytosis ,toxic 
granules like granules or vacuoles in WBCs can 
become indicators of adverse clinical outcome. 
Morphological findings coupled with CBC 
parameters can help a pathologist to alert the 
physician of an impending disease progression. 
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