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ABSTRACT

Aim and background: In this study, the role of hematological indices in coronavirus disease 2019 (COVID-19) patients’ prognosis who have

visited our hospital has been evaluated.

Materials and methods: Clinical profile, disease severity, disease outcome, blood parameters [hemoglobin, white blood cell counts,
neutrophil counts, lymphocyte counts, neutrophil:lymphocyte ratio (NLR), lymphocyte:monocyte ratio, platelet counts, eosinophil count, and
platelet:lymphocyte ratio (PLR)] were evaluated in patients with confirmed COVID-19 infection.

Results: High values of leukocytes, neutrophils, and low value of platelets, eosinophil counts indicated poor prognosis in COVID-19 patients.
High NLR, PLR, and low lymphocyte:monocyte ratio also indicated a bad prognosis.

Conclusion: Monocyte count, lymphocyte count, eosinophil count, NLR, lymphocyte monocyte ratio, and PLR values can be used in the

prognosis of COVID-19 patients.
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INTRODUCTION

On December 29, 2019, pneumonia cases were detected in a
hospital in Wuhan, China.! The Chinese Center for Disease Control
and Prevention studied throat cultures from these patients later
confirmed that these cases were caused by a new type of beta-
coronavirus.2 The mode of transmission of the disease is person-to-
person transmission via droplet infection and indirect contact.> The
information about the disease is ever-evolving and new methods
of prognostication and lines of management are constantly being
evaluated.

Coronaviruses are pathogenic and cause respiratory, enteric,
neurological, and hepatic diseases.* The elderly and specific patient
groups, such as those with underlying medical conditions are at
risk of severe disease.’

The time of onset of acute respiratory distress syndrome
after hospital admission is short, which makes early diagnosis
and prognostication critical due to the high mortality rates in the
coronavirus disease 2019 (COVID-19).°

Complete blood counts (CBC) assays are readily available,
inexpensive, easy to perform, and highly automated. The assay
includes values such as total white blood cell count, absolute
neutrophil count, lymphocyte and platelet counts, mean
platelet volume, and certain ratios of these values, such as
neutrophil:lymphocyte ratio (NLR), lymphocyte:monocyte ratio,
and platelet:lymphocyte ratio (PLR), which can be used as markers
of physiological stress. Neutrophils are an important component of
theimmune system and are the most characteristic cell type among
the white blood cells. They take part in the inflammatory processes
and are regulated by mast cells epithelial cells and macrophages.
Thereis a clearly evident role of lymphocytes in both inflammation
and infections. Platelets also have a role in the regulation of various
inflammatory processes and are an acute phase reactant. While
these blood cells may be used as inflammatory markers alone,
their ratios to one another maybe even more useful indicators of
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early inflammation.”” Circulating white blood cells respond to
stress (such as infections) by increasing neutrophils and reducing
lymphocytes; thus, the ratio of these two parameters (NLR) can be
used as an inflammatory marker.'

MATERIALS AND METHODS

Study Design and Participants

This single-center retrospective observational study was conducted
at Mahatma Gandhi Medical College and Hospital, Jaipur, Rajasthan.
One hundred and eighty-seven patients diagnosed with COVID-
19 were included in the study. The study was approved by the
Institutional Ethics Committee, Mahatma Gandhi Hospital, Jaipur.
The need for informed consent from patients was waived due to
the time constraints during the COVID-19 emergency.

Data Collection

We collected data of 187 patients from their medical records.
These data include age, sex, clinical symptomes, levels of illness
severity (asymptomatic, mild, moderate, and severe), outcome,
and hematological indices (hemoglobin, white blood cell count,

© The Author(s). 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https.//
creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.



Role of Hematological Indices in COVID-19 Patient’s Prognosis

neutrophil count, lymphocyte count, platelet count, eosinophil
count, NLR, lymphocyte:monocyte ratio, and PLR). All the data were
reviewed and analyzed by senior physicians.

Statistical Analysis

Normally distributed continuous variables are expressed as means
+ standard deviations, and non-normally distributed continuous
variables as medians and interquartile ranges. Meanwhile,
categorical variables are described as frequencies and percentages.
The independent t-test or Mann-Whitney U test was conducted
to compare continuous variables between the groups of patients.
Meanwhile, the y*-test or Fisher’s exact test was used to analyze
the associations between categorical variables. A p < 0.05 was
considered as statistically significant, and all statistical analyses
were performed using Epi-info software.

ResuLts (TABLES 1 1o 4)

Table 1: Clinical profile

Variable Frequency
Age in years (median, IQR) 47 (33-62)
Sex Male n (%) 130 (69.52)
Female n (%) 57 (30.48)
Fever n (%) 107 (57.21)
Cough n (%) 90 (48.13)
Headache n (%) 34(18.18)
Malaise n (%) 66 (35.29)
Shortness of breath n (%) 63 (33.69)

Table 2: Severity of disease

Variable Frequency
Asymptomatic n (%) 44 (23.53)
Mild n (%) 93 (49.73)
Moderate n (%) 20(10.70)
Severe n (%) 30(16.04)
Table 3: Outcome
Variable Frequency
Death n (%) 22 (11.76)

ICU stay (median, IQR) 9.50 (8.0-12.0)

Table 4: Hematological indices

Discussion

In the results of this study, low thrombocyte, leukocyte, and
neutrophil counts were revealed in COVID-19 positive patients.
These results are consistent with previous research. Guan et al.
noted thrombocytopenia and leukopenia in their study."

Assiri et al. also noted the presence of thrombocytopenia
in their study'? and leukopenia was also noted in another study
conducted by Xu et al.”® In general, leukocytosis (>10,000) was
seen in bacterial pneumonias, with a leukocyte count of >50,000
in some cases; and leukocyte count was lower than 10,000 in
viral pneumonias. Xu et al. found significant thrombocytopenia
in pneumonia patients, and the decrease in platelet counts was
directly proportional to the patients’ clinical status.* In a study by
Fan et al., COVID-19 positive patients had mild thrombocytopenia
and leukopenia at first admission.”” Viral pneumonia affects the
immune system leading to a decrease in platelet count, leukocyte
count, and neutrophil counts.

The NLR in peripheral blood has been used to distinguish
between bacterial and viral infections.''” Our study population had
amedian NLR of 12.24 in the fatal group, as compared to 2.30 for the
survival group (p value 0.001). In a retrospective study of patients
hospitalized with a fever of an unknown origin, it was shown that
NLR s higher in those with bacterial infections as compared to those
with fever due to a viral etiology.'

In the study by Zhang et al., NLR taken within 24 hours of
admission was used as an early prognostic marker for AIV-H7N9
patients, with the NLR in the fatal group being significantly higher
than the survival group.”” Yang et al. found that with a cut-off of 3.3
for NLR, there was a specificity of 0.636, and a sensitivity of 0.88 for
NLRin determining the prognosis for seriously ill COVID-19 patients
with an AUC of 0.743.%°

The eosinophil count in the mortality group was significantly
lower than in the patients who survived COVID-19 in our study (p
value 0.01). Tanni et al.?" noted the complete absence of eosinophils
(0 eosinophils) in 88% of COVID-19 patients in the first 2 days of
admission, and 86% of the deceased patients who initially presented
with eosinopenia remained eosinopenic.

CONCLUSION

In this study, low values of lymphocytes, monocyte, and eosinophil
count were found with a CBC test which is easily available in the
hospital were found to be valuable in terms of the severity of
COVID-19. In addition, high values of NLR, LMR, and PLR were also
indicative of a bad prognosis of COVID-19.

Variable Total (n=187) Death (n=22) Survival (n = 165) p value
Hb (median) (IQR) 12.10(6.12-16.24) 11.92(9.81-13.64) 12.72 (6.10-16.24) 0.36
WBC counts (median) (IQR) 6,600 (5,540-8,700) 8,700 (5,780-1,360) 6,400 (5,190-7,830) 0.14
Neutrophil count (median) (IQR) 4,325 (2,320-6,000) 7,700 (4,920-10,900) 4,005 (2,900-5,850) 0.07
Lymphocyte count (cells/uL) (median) (IQR) 1,548 (1,040-6,620) 610 (480.0-980.0) 1,600 (1,200-6,620) 0.03
NLR (median) (IQR) 4.87 (1.57-5.43) 12.24 (6.10-16.50) 2.30(1.44-4.36) 0.001
Monocyte count (median) (IQR) 395 (280-580) 280 (180-600) 400 (290-600) 0.001
Lymphocyte monocyte ratio (median) (IQR) 4.11 (2.57-6.06) 2.05(0.84-3.78) 4.35 (2.75-6.46) 0.001
PLR (median) (IQR) 125.55 (89.79-185.16) 215.68 (136.92-300) 119.73 (87.89-171.78) 0.001
Platelets (median) (IQR) 1.89 (1.50-2.52) 1.34(1.11-1.78) 1.93 (1.55-2.57) 0.06
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