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Clinical laboratory has played an important role in
the diagnosis, treatment and prognosis of coronavirus
disease 2019 (COVID-19) patients. A notable laboratory
finding was that the absolute value of lymphocyte in most
confirmed cases was reduced, which suggests that severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
might mainly act on lymphocytes (1). Previous published
studies mainly focused on epidemiological, radiological,
and clinical characteristics of COVID-19 patients. Little
attention has been paid to the morphological changes of
peripheral white blood cell. Hence, this pilot study was
to investigate whether SARS-CoV-2 infection causes
morphological changes in peripheral lymphocytes.

A total of 23 most recently hospitalized patients from 25
February to 01 March, including 12 females, were enrolled
in this study, with age ranging from 31 to 83 years old. All
of the 23 inpatients denied histories of leukemia (7able 1).
According to Novel Coronavirus Pneumonia Prevention
and Control Program (5th edition) published by the
National Health Commission of China, COVID-19 patients
were categorized into four types: mild type, moderate type,
severe type and critical type (2). The disease categories were
as follows: 18 mild cases, 3 severe case and 2 critical case.
All the blood samples were obtained on the admission day
of each patient. Morphological changes, compared with
normal lymphocyte, in peripheral lymphocytes were defined
as atypical lymphocyte. Blood five differential counts were
determined by Mindray automated hematology analyzer.
Lymphocyte population analysis was performed via flow
cytometry. Peripheral blood smears, obtained by use of
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the wedge-pull smear technique and stained by means of
Wright-Giemsa method, were visually examined by two
independent experienced clinical technicians by use of light
microscopy. In order to calculate the atypical lymphocytes
ratios, 200 white blood cells were counted.

Our results showed that the highest percentage of
atypical lymphocytes was just 4%, while the second highest
in our cohort was 2%. The rest were all around 1% (Zible 1).
This was much lower than that of another similar study,
whose results demonstrated that highest percentage of
atypical lymphocytes was up to 13.5% (6.90%+4.30%) (3).
Most of the atypical lymphocytes observed in our cohort
was just irregular shaped lymphocytes with excessive
cytoplasm but normal nucleus (Figure S1). Plasmacytoid
lymphocytes were also observed but with a low percentage,
which was in agreement with other studies (4,5).

The atypical lymphocyte can be found in small numbers
in normal human blood (6) and in increased numbers
in a variety of clinical settings, especially infectious
mononucleosis and many viral as well as non-viral illnesses,
because atypical lymphocytes are generally lymphocytes
that have been activated to respond to a viral infection or
sometimes a bacterial or parasitic infection. From the results
of some sporadic researches with very limited number of
enrolled participants, it can be concluded that SARS-CoV-2
infection is a new aetiology for atypical lymphocytes,
however, is the presence of atypical lymphocytes, especially
plasmacytoid lymphocytes, a laboratory feature of SARS-
CoV-2 infection still needs to be validated by future studies
with larger populations.
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