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This study was intended to define T lymphocyte subsets in different clinical groups of COVID-
19-infected patients to explore the interaction between T cell-mediated immune response 
and the severity of COVID-19 course. Lymphopenia in patients with severe COVID-19 was 
found. In patients with severe COVID-19 course, the absolute counts of CD3+, CD4+, and 
CD8+ T lymphocytes at admission were lower than on day 14 after discharge. Further analy-
sis showed that the older were the patients with COVID-19, the more likely they developed 
severe infection. The results confirmed the significance of T lymphocytes in the clearance of 
the COVID-19.
Key Words: COVID-19 infection; lymphopenia; sex; age; absolute count of T lymphocyte 
subsets 
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COVID-19 infection epidemics imposes continuous 
threat to humans and the economy as it spreads easily 
and leads to serious consequences for the humanity 
[1,3,10]. T lymphocytes are one of the main com-
ponents of adaptive immune system and are of vital 
importance for immune defense against viruses. Sev-
eral published studies showed that COVID-19 patients 
at admission have reduced counts of T lymphocytes 
[5,9]. However, association of disease severity with 
changes in peripheral T lymphocyte subsets are poorly 
studied.

This study was intended to better define T lympho-
cyte subsets in different clinical groups of COVID-19 
patients to explore the interaction between T cell-me-
diated immune response and the severity of COVID-19 
infection.

MATERIALS AND METHODS

The study involved 75 COVID-19 patients aged 21-
78 years from the First Affiliated Hospital of Univer-
sity of Science and Technology of China were divided 

into groups with severe (including severe and critical) 
and moderate (including mild and common) course of 
the infection according to the Chinese Clinical Guid-
ance for COVID-19 Pneumonia Diagnosis and Treat-
ment [2]. On day 14 after discharge, all patients were 
tested on the presence of viral RNA in throat swab by 
fluorescence quantitative PCR. Since all participants 
had negative results, their parameters of blood analy-
sis on day 14 after discharge were taken as values of 
healthy controls.

This study was approved by the Ethics Committee 
of the First Affiliated Hospital of University of Science 
and Technology of China, with written informed con-
sent obtained from each patient.

The total counts of white blood cells (WBC) and 
the percentages and absolute numbers of total lympho-
cytes were determined on a BC-5800 automated he-
matologic analyzer (Mindray). To examine T lympho-
cyte subsets, immunofluorescence was measured on a 
FACSCalibur (BD) flow cytometer using CellQuest 
software.

The results were statistically processed using 
GraphPad Prism 5.0 software (GraphPad Software, 
Inc.). The significance of differences in peripheral T 
lymphocyte populations at admission and on day 14 
after discharge (control) was assessed using the paired 
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and unpaired Student’s t test were used for comparing 
the groups of severe and moderate COVID-19.

RESULTS

In 28 (34%) of 75 cases, COVID-19 run a severe 
course (Table 1). In the severe patients, the relative 
and absolute lymphocyte counts on day 1 after admis-
sion were significantly lower than in the same indi-
viduals after convalescence and then in patients with 

moderate course of COVID-19. The results indicated 
that du ring the initial stage of infection, patients with 
severe COVID-19, rather than patients with moderate 
course of the disease, developed lymphopenia.

Since age had been reported as an attribution for 
the severity of COVID-19 infection [4,8], 75 patients 
were divided into three age groups. On day 1 after 
admission, reduced T lymphocyte counts were ob-
served in groups aged 39-58 and 59-78 years in com-
parison with the corresponding values on day 14 after 

Fig. 1. Dynamic changes in the absolute count of CD3+, CD4+, 
and CD8+ T lymphocytes in patients. *p<0.05, **p<0.01 in com-
parison with day 14 after discharge.

TABLE 1. Blood Count Parameters in Group with Different Clinical Types of COVID-19

Group

Day 1 of admission Day 14 of discharge

leukocytes
lymphocytes

leukocytes
lymphocytes

abs. % abs. %

Moderate group (n=47) 5.83±2.36 1.56±0.89 29.18±15.03 5.52±1.37 1.56±0.50 29.13±9.27

Severe group (n=28) 6.67±3.67 0.9±0.5*+ 15.59±9.41*+ 5.86±1.52 1.35±0.38 25.19±11.84

Note. p<0.05 in comparison with *day 1 after admission, +moderate group.
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discharge (Table 2). In the group aged 21-38 years, 
T lymphocyte subset counts were obviously decreased 
in patients with severe COVID-19 in comparison with 
the values observed in the moderate groups. Our re-
sults demonstrated that the decline in total lymphocyte 
counts was attributed to a decrease in the count of 
T lymphocytes, which was associated with age.

Next, we examined the composition of T lym-
phocyte subpopulations in peripheral blood from pa-
tients of different sex. The study included 44 male and 
31 female patients. Of 44 males, severe and moderate 
course of COVID-19 infection was observed in 21 and 
23 patients, respectively. In the female group, severe 
cases account for 23% (7 of 31 patients; Table 3). 
This suggests that male patients are easier to develop 
severe conditions.

Finally, dynamic changes in the balance of T lym-
phocyte subsets were explored. It was found that sig-
nificant drop in CD3+ and CD4+ T lymphocyte counts 
persisted for at least 7 days after infection, and it could 
take more days for CD8+ T lymphocyte to return to 
relatively normal level (Fig. 1). The results showed 
that the counts of various subsets of peripheral T lym-
phocytes were related to the severity and prognosis 
of COVID-19 infection. We therefore conclude that 
marked decrease in T lymphocyte subsets counts can 
be used to assess disease severity, and treatment effect 
of COVID-19 patients.

In the study alterations were intuitively assessed 
by comparing absolute numbers of peripheral T lym-
phocyte subsets between the infection group and own 
control group. We demonstrated that a significant 
decrease in the counts of peripheral T lymphocyte 
subsets is a unique characteristic of patients with 
severe COVID-19, whereas the values in patients 
with moderate course of the disease remain compa-
rable with the normal. Immunosuppression in patients 
with severe COVID-19 was more obvious, which 
was consistent with the opinions of other experts 
[6]. Moreover, we found that males were more prone 
to develop severe COVID-19 than females. It was 
previously suggested that sex differences may be a 
factor in sustaining COVID-19 immunity responded 
to thymosin α1, male and female show significant 
differences in relevance to cytokine production as-
sociated with the development of a more significant 
number of symptoms [7].

Hence, our findings suggest that absolute numbers 
of peripheral T lymphocyte subsets as well as patient’s 
age and gender should be taken into consideration 
when prescribing treatment to a patient who has not 
yet identified clinical type.
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