
7290

Abstract. – OBJECTIVE: Lymphocytes are 
the most important cells in defending the hu-
man body against viral pathogens. In this study, 
we aimed at investigating the relationship be-
tween lymphocyte blood levels and patient sur-
vival in COVID-19 patients hospitalized in the in-
tensive care unit. 

PATIENTS AND METHODS: We retrospec-
tively evaluated patients hospitalized with 
COVID-19 pneumonia in the intensive care unit. 
Patients were divided into two groups in terms 
of blood lymphocyte levels; increased lympho-
cyte and decreased lymphocyte groups on the 
5th day of hospitalization. Mortality rates were 
compared between groups. 

RESULTS: Two groups were similar in terms 
of laboratory tests and comorbidities. Overall 
survival was 63.8% (n=102) in patients with in-
creased lymphocytes and 33.2% (n=68) in pa-
tients with decreased lymphocytes. Mortality 
rates were significantly higher in decreased 
lymphocyte group than in increased lymphocyte 
group (p=0.003). 

CONCLUSIONS: Our study reveals that mor-
tality is higher in patients with a lower lympho-
cyte count on the 5th day compared to the day of 
hospitalization.
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Introduction

In December 2019, an outbreak of pneumonia 
of unknown etiology was reported in Wuhan, 
China1. After a short while, the cause of this out-
break was identified as the Severe Acute Respi-
ratory Syndrome Coronavirus 2 (SARS-CoV-2), 
which was defined as a new type of coronavirus, 
and the emerging disease was named coronavi-
rus-related disease-19 (COVID-19). Since that 
day, the virus has spread all over the world and 

still shows its impact. Although it is still not 
clear how and where the first patient was infect-
ed by the disease, transmission from one person 
to another has caused the disease to spread 
rapidly2. While complaints including dry cough, 
fever, and shortness of breath are observed in 
the majority of patients, symptoms such as sore 
throat, headache, myalgia, and diarrhea have al-
so been reported3. However, cases of a bilateral 
patchy lung infiltrate, leucopenia and lympho-
penia, acute respiratory distress syndrome, and 
resulting refractory hypoxemia have been re-
ported in more severe patients4-7.

Particularly during the first few months of the 
disease, there has been confusion regarding most 
of the theoretical information on the prognostic 
markers, primarily smoking and antihypertensive 
drugs8-11. It has even been asserted that the nico-
tine in cigarettes may reduce the risk of cytokine 
storms in COVID-19 patients9. However, recent 
meta-analyses have more clearly revealed the 
prognostic markers for COVID-1912-15. Even so, 
further publications are required to investigate 
the severity and mortality markers in COVID-19 
patients.

Lymphocytes are a component of the cellular 
immune system. They are composed of T lym-
phocytes, B lymphocytes, and natural killer (NK) 
cells. T lymphocytes and NK cells play an im-
portant role in the control of viral infections16,17. 
Lymphopenia has been used as a diagnostic 
and prognostic marker since the first days of 
COVID-1918-20. Although peripheral lymphocyte 
count cannot be used to show lymphocyte sub-
types, there have been studies21,22 demonstrating 
that it may be an indicator of severe COVID-19.

In this study, we aimed at investigating the re-
lationship between lymphocyte blood levels and 
patient survival in COVID-19 patients hospital-
ized in the intensive care units. 
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Patients and Methods

Patients Selection
The files of all patients hospitalized in our 

hospital’s COVID-19 intensive care unit between 
March 2020 and December 2020 were examined 
retrospectively. Exclusion criteria included < 18 
years of age, pregnancy, a history of the hemato-
logic or oncologic disease, organ transplant, rheu-
matic disease, use of immunosuppressive drugs 
for any reason, lacking sufficient file data, and 
having no change in their absolute lymphocyte 
values at Day 5 and at admission for hospitaliza-
tion (Figure 1). Patients’ demographics, comor-
bidities, Glasgow Coma Scale (GCS), Sequential 
Organ Failure Assessment (SOFA) scores, first 
application, Day 5 laboratory results, and final 
statuses were recorded. 

Lymphocytes and Patient Groups
Patients were divided into two groups, in 

terms of lymphocyte blood levels. Increased lym-
phocyte group was composed by patients who 
showed a higher lymphocyte count on the 5th day 
of hospitalization compared to the first day. De-
creased lymphocyte group was composed by pa-
tients having a lower lymphocyte count on the 5th 
day of hospitalization compared to the first day. 

Laboratory Measurements
All complete blood counts of patients were an-

alyzed with an automatic analyzer (Cobas 6000, 
Roche, Switzerland). A complete blood count was 
performed for all COVID-19 patients at the cen-
tral laboratory using the same device. 

Statistical Analysis
Categorical variables were presented as per-

centage and frequency. The Chi-square test was 
used to compare the categorical variables be-
tween the groups. The Shapiro-Wilk test was 
used to examine if the continuous variables are 
normally distributed. Continuous variables with 
normal distribution were presented as mean and 
standard deviation, while continuous variables 
with non-normal distribution were presented as 
median and interquartile range. Independent sam-
ples t-test was used to perform between-group 
comparisons for continuous variables with nor-
mal distribution, while the Mann-Whitney U test 
was used for comparisons of continuous variables 
with non-normal distribution. Overall survival 
analysis was done with Kaplan-Meier curves and 
a log-rank test was used to compare lymphocyte 
group survival rates. Univariate and multivariate 
cox regression analyses were done to the determi-
nation of risk factors for mortality. All p-values 
presented were two-sided and values p<0.05 were 
considered statistically significant. The data were 
analyzed using the SPSS 26.0 program (IBM 
Corp., Armonk, NY, USA).

Results

The study included a total of 365 patients. 
The median age of the study group was 68 
years (interquartile range 25-75 = 62-76 years). 
Of the patients, 68.2% were male (n=249). Ac-
cording to the distribution of patients by the 
lymphocyte groups, 56.2% (n=205) was in the 

Figure 1. Study design – Patients included in the study and exclusion criteria.
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group of decreased lymphocytes, while 43.8% 
(n=160) was in the group of increased lym-
phocytes. A comparison of the patients by the 
lymphocyte groups showed similar results in 
terms of age, gender, comorbidities, and com-
plaints at admission (p > 0.05). Table I shows 
the comparison of patient demographics and 
complaints at admission. 

A comparison of the groups in terms of labo-
ratory parameters showed similar results for leu-
kocytes, hemoglobin, thrombocytes, C-reactive 
protein, ferritin, alanine aminotransferase, cre-
atinine, albumin, and erythrocyte sedimentation 
rate between groups of increased and decreased 
lymphocytes (p > 0.05). Day 0 and Day 5 lym-
phocyte values of the groups were statistically 

significantly different (p < 0.05). Table II shows 
the comparison of laboratory parameters by lym-
phocyte groups.  

Overall survival was 63.8% (n = 102) in pa-
tients with increased lymphocyte and 33.2% (n= 
68) in patients with decreased lymphocyte. The 
survival difference between these two groups 
was statistically significant when compared using 
the log-rank test (p= 0.003). Figure 2 shows the 
survival function of the patients in terms of lym-
phocyte groups. Univariate Cox regression anal-
ysis showed that hypertension (HR = 1.338, 95% 
CI = 1.005-1.782 and p = 0.046), diabetes mellitus 
(HR = 1.336, 95% CI = 1.006-1.779, p = 0.046), 
chronic kidney disease (HR = 1.605, 95% CI = 
1.027-2.506, p = 0.039), decreased lymphocyte 

Table I. Comparison of patient demographics by patient groups.

  Increased Reduced
 Characteristic Δlymphocytes Δlymphocytes Total p-value

Median age (IQR) 67.5 69 68 0.160*
Male gender (%-n) 64.4-103 71.2-146 68.2-249 0.175**
Hypertension (%-n) 41.9-67 51.2-105 47.1-172 0.091**
GCS (IQR) 14 (4.75) 12 (5) 12 (5) 0.194*
SOFA score (IQR) 4 (2) 4 (3) 4 (3) 0.668*
DM (%-n) 30-48 39-80 35.1-128 0.078**
CAD (%-n) 21.9-35 26.8-55 24.7-90 0.328**
COPD (%-n) 21.3-34 21-43 21.1-77 1**
CKD (%-n) 5.6-9 11.2-23 8.8-32 0.065**
Fever (%-n) 8.1-13 11.2-23 9.9-36 0.379
Shortness of breath (%-n) 100-160 99.5-204 99.7-364 1**
Cough (%-n) 62.5-100 58-119 60-219 0.451**
Malaise (%-n) 21.9-35 22.9-47 22.5-82 0.900**
Muscle-joint pain (%-n) 9.4-15 4.9-10 6.8-25 0.099**
Headache (%-n) 3.8-6 5.9-12 4.9-18 0.467**

*Mann-Whitney U test, **Fisher’s exact test, GCS = Glasgow Coma Scale, SOFA = Sequential Organ Failure Assessment, 
DM = Diabetes Mellitus, CAD = Coronary Artery Disease, COPD = Chronic Obstructive Pulmonary Disease, CKD = Chronic 
Kidney Disease.

Table II. Comparison of laboratory parameters by patient groups.

 Parameter Increased Δlymphocytes Reduced Δlymphocytes p-value

Leukocytes (×109/mm3) 9638 ± 7050 9767 ± 4595 0.265*
Hb (g/dL) 12.58 ± 2.61 12.8 ± 2.45 0.353*
Thrombocytes (×109/mm3) 217.5 ± 100.5 223.7 ± 95.7 0.172*
Lymphocytes-0 (×109/mm3) 637.24 ± 375.1 908.11 ± 484.8 < 0.001*
Lymphocytes-5 (×109/mm3) 1059.17 ± 689.9 556.47 ± 335.4 < 0.001*
CRP (mg/dL) 35.53 ± 8.3 32.17 ± 8.8 0.628*
Ferritin (ng/mL) 998.82 ± 960.9 833.44 ± 624.4 0.156*
ALT (IU/L) 45.21 ± 55.3 35.1 ± 32.5 0.138*
Creatinine (mg/dL) 1.38 ± 2 1.49 ± 1.5 0.412*
Albumin (g/dL) 3.08 ± 0.4 3.18 ± 0.4 0.953*
Sedimentation (mm/h) 62.36 ± 27.3 61.56 ± 25.1 0.767*

*Independent samples t-test, Hb = hemoglobin, CRP = C-reactive protein, ALT = alanine aminotransferase.
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(HR = 1.550, 95% CI = 1.137-2.114, p = 0.006), 
lower GCS (HR = 1.094, 95% CI = 1.049-1.141, p 
< 0.001) and higher SOFA (HR = 1.182, 95% CI 
= 1.093-1.278, p < 0.001) were found to be signif-
icant parameters for mortality. 

Multivariate Cox regression analysis showed 
that decreased lymphocyte (HR = 1.461, 95% CI 
= 1.067-2.004, p = 0.018) and higher SOFA (HR 
= 1.101, 95% CI = 1.000-1.212, p = 0.049) were 
independent risk factors for mortality (Table III).  

Discussion

Lymphopenia has been used as a diagnos-
tic and prognostic marker since the first days 
of COVID-19. Although studies23 have report 
varying rates of lymphopenia in patients, a me-

ta-analysis has indicated that 70% of intensive 
care patients had lymphopenia. Cytotoxic lym-
phocytes, such as T and NK cells, play a critical 
role in keeping the viral infection under control24. 
A study by Zheng et al25 has demonstrated con-
siderably reduced cytotoxic T lymphocytes and 
NK cells in severe COVID-19 patients compared 
to mild COVID-19 patients. The same study 
has emphasized that T lymphocyte and NK cell 
counts may be increased by efficient treatment. 

A great number of studies26-30 have been con-
ducted to predict the prognosis and mortality of 
COVID-19. Despite the challenges in reaching 
a shared decision due to the design differences 
between the studies, a systematic review26 eval-
uating 207 studies has reported that a total of 
49 parameters including demographics such as 
age and gender, laboratory parameters such as 
ferritin and interleukin-6, comorbidities such as 
hypertension and diabetes, and clinical findings 
such as hypoxia and hypotension may be used to 
predict severity and mortality in COVID-19. An 
association was established between the disease 
and hypercoagulopathy, while increased angio-
poietin-2, Von Willebrand factor, and soluble 
thrombomodulin levels were also associated with 
poor prognosis27-30. However, the majority of the 
markers studied to predict prognosis are not 
widely used. Easily accessed prognostic markers 
that do not cause additional costs in healthcare 
expenses are required particularly in developing 
countries like our country. The current study 
showed an increased mortality risk in patients 
whose lymphocyte levels continued to decline on 
day 5 of hospitalization.

Although peripheral lymphocyte count is not 
sensitive to adequately reflect the lymphocyte 
subgroups, it has also been shown to be a pre-
dictor of severe COVID-1922,31-33. Hence, we had 
planned our study to compare the mortality be-
tween patients with decreased and increased lym-
phocyte count. Our study has demonstrated that 
the decreased lymphocyte is an independent risk 
factor for mortality. While the patients’ groups 
with increased or decreased lymphocyte values 
were found to be similar in terms of demograph-
ics and laboratory parameters, the detection of 
higher mortality in the decreased lymphocyte 
group is a striking finding. Also, absolute lym-
phocyte count is a laboratory parameter that 
is easily accessible from complete blood count 
results. Our literature search did not reveal any 
study investigating the blood lymphocyte count 
changes, which can be calculated using the com-

Figure 2. Overall survival functions of patients in terms of 
lymphocyte groups.

HR = Hazard Ratio, CI = Confidence Interval, GCS = 
Glasgow Coma Scale, SOFA = Sequential Organ Failure As-
sessment.

Table III. Prognostic factors for mortality by multivariate 
Cox regression analysis.

 Risk factor HR (95% CI) p-value

Hypertension 1.167 (0.867-1.572) 0.309
Diabetes mellitus 1.113 (0.827-1.499) 0.481
Chronic kidney disease 1.322 (0.837-2.089) 0.231
Reduced Δlymphocyte 1.461 (1.067-2.004) 0.018
Lower GCS 1.051 (0.997-1.109) 0.065
Higher SOFA 1.101 (1.000-1.212) 0.049
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plete blood count parameters that are regularly 
monitored in COVID-19 patients hospitalized in 
the intensive care unit, and COVID-19 severity 
and mortality. Hence, our study is the first in this 
area. Patients whose day 5-lymphocyte values 
tended to decrease compared to those at hospi-
talization should be monitored more closely and 
steps toward an aggressive treatment should be 
taken earlier for these patients.

Limitations 
The major limitations of our study are its retro-

spective design and lack of lymphocyte subgroup 
investigation. Another limitation of our study 
may be the lack of assessments of the treatments 
received by the patients and concomitant sec-
ondary bacterial infections. Prospective studies 
examining the prognosis of patients with lym-
phocyte count tending to decrease may provide 
more reliable information regarding survival in 
these patients. 

Conclusions

Our study has demonstrated that the mor-
tality risk in patients with decreased lympho-
cytes is higher than in patients with increased 
lymphocytes. These patients should be followed 
more closely and treated more aggressively for 
COVID-19 infection.
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