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A B S T R A C T

Coronaviruses: CoVs, is related to the family of Coronaviridae. The SARS-CoV-2: severe acute
respiratory syndrome coronavirus 2, is unique strain of RNA viruses. The recent pandemic caused by
coronavirus SARS-CoV-2 is threatening the human population worldwide. The patients with severe forms
may develop severe pneumonia and may fatal. The COVID-19 range from a mild to severe form., SARS-
CoV-2 infected patients shows severe lymphopenia in about 2/3 cases. In patients with severe disease
lymphocyte subset counts in the peripheral blood owere significantly reduced. The predictor biomarker
for assessing disease and monitoring with SARS-CoV-2 infection is done by peripheral blood CD4+ and
CD8+ T cells’ count. It is necessary to do more studies on larger populations and detail understanding of
Tell immunity and for new treatment strategies.
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1. Introduction

SARS-CoV-2, a RNA virus, member of B-CoV lineage B,
and it is an etiological agent for pathogenesi of COVID-19,
It give rise to mild clinical symptoms of common cold to the
severe acute respiratory syndrome (SARS).1

Clinical manifestations of SARS-CoV-2 vary from mild
to severe-critical symptom. These are mild fever, myelgia,
chills, breathing difficulty, cough, alter sentation to taste or
smell, diarrhea etc. Also respiratory disease with pneumonia
as one of the most common form. In cases of severe SARS-
CoV-2 form it may give rise to acute respiratory distress
syndrome, respiratory failure and multiorgan failure. The
polymerase chain reaction (PCR), qualitative test have the
specificity of SARS-CoV-2 is nearly 100% in diagnosis.
There are clinical and inflammatory biomarkers which play
a significant role to detect the severity of disease. The serum
biomarkers for renal functions are serum urea, creatinine,
cystatin C are considered. The liver function of serum
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direct bilirubin, cholinesterase and lactate dehydrogenase
values, coagulation panel etc are used to know the severity.
The various inflammatory markers such as ESR, C-
reactive protein, ferritin, D-dimer, IL-6 and procalcitonin
were specifically higher in severe patients. However, their
prognostic significance in COVID-19 is not clear. The virus-
specific T lymphocytes, play a crucial role in clearing the
virus and providing symptomatic relief. A biomarker, T-
lymphocyte count is considered as a significant role in
COVID-19 diagnosis and progress of disease to determine
its severity and mortality.2,3

2. Immune Response Against COVID 19 Infection

After infection the innate immunity gives initial response
for detection and clearance of viral infection by producing
proinflammatory cytokines to inhibit viral replication,
stimulates adaptive immune response and are important for
primary defense system They recruits other immune cells
to the site of infection. The innate immune cells consisted
of macrophage, neutrophils, dendritic cells, mast cells,
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basophil, eosinophil and natural killer cells. Lymphocyte
is an adaptive immune cell which has a role in viral
elimination. To develop antiviral immunity NK cells and
T cells have important function. The pro-inflammatory
cytokines are raised in patients with severe COVID-19
infection which leads to excessive inflammatory responses.
In classical viral infection, proportion of lymphocyte
usually increases. But in influenza viral infection such in
HINI and severe acute respiratory syndrome lymphopenia
occurs. Lymphocte T play a vital role in adaptive
immune system against COVID 19 infection.1 Decreased
lymphocyte count or T cell subset (CD4 and CD8) indicate
worsening of the patient’s condition.

3. Role of CD4+ and CD8+ T-cell Absolute Counts to
Disease Severity

The T cells are responsible for elimination of acute infection
and reducing the viral load by its clearance. Also these
cell have immunological memory, so when patient develops
re- infection they provides immunity against infection.
However as disease progress with severity with cvtokine
storm, the COVID-19 patients shows lymphopenia (absolute
lymphocyte count < 1000/µl), reduction in absolute number
of CD8+. cells, reduce CD4+ and CD8+T cells counts,alter
platelet to lymphocyte ratio and IFN-γ production. The
various mechanisms for lymphopenia are direct viral
infection of lymphocytes, robust viral replication, cytokine
storm, activation-induced apoptosis and inhibition of
lymphocyte proliferation from lymphoid organs. It is
observed that patients with cytokine storms shows rapid
detoriation in critically ill COVID-19 patients .In SARS-
CoV-2, severe lung infection leads to development of
immune -mediated interstitial pneumonitis which is related
to the depletion of CD4+T cells. The mortality in COVID-
19 patients are related to cytokine storm and secondary
infection and septicemia.. The IL-6 have unique role in the
cytokine storm occurring in patients with COVID-19.2

Zhou Yonggang et al reported that after SARS-CoV-
2 infection, CD4+ T lymphocytes are rapidly activated
into pathogenic T helper (Th) 1 cells and secrete
proinflammatory cytokines, such as IL-6. Inflammatory
monocytes are activated and proliferate, and the activated
immune cells enter the pulmonary circulation, leading to
serious lung injury. The majority of infiltrative inflammatory
cells in the pulmonary interstitium are CD8+ T cells that
play an important role in virus clearance as well as in
immune-mediated injury. Blocking GM-CSF or IL-6 may
inhibit immunopathological injury.3

Munawaroh Fitriah et al observed a significant decrease
in the number of CD3, CD4, CD8 and NK cells in
COVID-19 patients with severe to critical and moderate
symptoms associated with poor patient clinical outcome.4

The important role of NK cells subset in contributing
to the disease severity and the widespread inflammatory

reaction which makes them a potential therapeutic target in
complicated cases of COVID-19. Severe COVID 19 resulted
in an increase in NK cells containing high levels of cytotoxic
proteins such as perforin.5 S It is observed that the lower
T Ivmphocyte subsets were significantly associated with
higher admission to I U, mechanical ventilation, patients
associated with mucormycosis HIV infections and mortality
in COVID-19 patients.6,7 The number of CD4+ or CD8+
T-cells and CD4/CD8 ratio at tumor site have been studied.
The high number of tumor-infiltrating CD8+ T lymphocytes
is considered as a favorable prognostic value in some cancer
such as endometrial cancer, ovarian cancer, breast cancer.8

The critically ill COVID-19 patients have significantly
lower white blood cells, neutrophils, and lymphocytes, CD4
and CD8 counts was observed by by Zheng et al.9

Depending on the severity of infection the monitoring of
peripheral blood CD4+ and CD8+ T cells count is useful as
a predictor biomarker to know COVID- 19 course as noted
by Hu D et al.10 The disease severity and significantly poor
outcome were associated with in COVID patients if CD
4 count < 250/µl and CD 8 count < 100/µl . The subset of
CD3+ CD4+CD25+ T cells are found it to be significantly
lower in patients with severe disease

It is recommended to detect lymphocyte subsets and IL-
6 at least once every 3 days. If lymphocyte or CD4 T cell
counts are reduced, patients can be treated with thymosin.11

The prognosis of COVID-19 is largely dependent on
various factors .The higher mortality noted in elderly,
diabetic, immunocompromised, associated infections,
obesity, and severe ARDS patients. Lymphocyte subset
counts are significant role to predict the prognosis, response
to therapy, and outcome in COVID-19 patients. A larger
populations studies would be beneficial for the design of
vaccines and new treatment strategies.

4. Conclusion

In patients with COVID-19, the degree of lymphopenia
correlates with illness severity. In the critically ill COVID-
19 patients, the CD4+ helper T cells, CD8+ cytotoxic T
cells, and memory T cells are significantly depleted. The
peripheral blood CD4+ and CD8+ T cells’ count could be a
predictor biomarker for assessing severity, predict disease
prognosis and monitoring with SARS-CoV-2 infection
patients.

5. Clinical Message

1. The severity of COVID-19, SARS-CoV-2 infection
induces lymphopenia, CD4+, CD8+ T cells correlates
with disease progress.

2. The total number of T lymphocytes cell count, CD4+
T cells, CD8+ T cells could play a prognostic role in
COVID-19 patients.
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3. The correlation between numbers of lymphocyte
subsets are significant for mortality assessments in
COVID- 19 patients.

4. Suggestion is to provide more healthcare provisions
for patients in critically ill patients due to low CD4+ T
cell counts.
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