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ABSTRACT

Introduction: Coronavirus disease 2019 (COVID-19)
demonstrates wide clinical heterogeneity, ranging from
mild illness to severe pneumonia, acute respiratory
distress syndrome, and multiorgan failure. Early
identification of patients at risk of severe disease is
essential, particularly in resource-limited settings. Simple
hematological and inflammatory markers may aid in early
prediction of disease severity. Methods: A prospective
observational study was conducted on 100 RT-PCR-
confirmed COVID-19 patients admitted between
December 2020 and October 2022 at Prathima Institute of
Medical Sciences, South India. Patients were categorized
as critical or non-critical according to World Health
Organization (WHO) severity criteria. Hematological
indices and inflammatory markers, including neutrophil-
to-lymphocyte ratio (NLR), lymphocyte percentage, D-
dimer, and interleukin-6 (IL-6), were analyzed and
compared between the two groups. Results: The median
NLR was significantly higher in critical patients compared
to non-critical patients (6.35 vs 4.00; p<0.001).
Lymphopenia was more frequent in the critical group
(p<0.001). Median D-dimer and IL-6 levels were markedly
elevated among critical patients (797 ng/mL vs 140 ng/mL
and 68.2 pg/mL vs 8.45 pg/mL, respectively; p<0.001).
Conclusion: Elevated NLR, lymphopenia, and increased IL-
6 and D-dimer levels are reliable predictors of COVID-19
severity and may assist in early risk stratification and
clinical decision-making.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has resulted in significant global morbidity and mortality.
Clinical manifestations range from asymptomatic infection
and mild respiratory illness to severe pneumonia, acute
respiratory distress syndrome (ARDS), multiorgan
dysfunction, and death. Early identification of patients at
risk of progression to severe disease remains a major
clinical challenge.

Severe COVID-19 is characterized by dysregulated
immune responses, excessive cytokine release (cytokine
storm), endothelial injury, and a hypercoagulable state.
Hematological parameters obtained from routine blood
investigations reflect these pathophysiological changes.
Neutrophil-to-lymphocyte ratio (NLR) serves as a marker
of systemic inflammation, while lymphopenia reflects
immune exhaustion and impaired cellular immunity.
Elevated interleukin-6 (IL-6) levels indicate cytokine-
mediated inflammatory responses, and increased D-dimer
levels signify activation of coagulation and fibrinolysis.

Several international studies have demonstrated the
prognostic value of NLR, lymphocyte count, IL-6, and D-
dimer in predicting COVID-19 severity and mortality.
However, prospective data from Indian populations,
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particularly from resource-limited healthcare settings,
remain limited. The present study was undertaken to
evaluate the role of selected hematological and
inflammatory markers as predictors of disease severity in
hospitalized COVID-19 patients from South India.

MATERIALS AND METHODS
Study Design and Setting

This prospective observational study was conducted at
Prathima Institute of Medical Sciences, Telangana, India,
from December 2020 to October 2022.

Study Population

A total of 100 patients with laboratory-confirmed COVID-
19 (RT-PCR positive) were included. Patients with
hematological malignancies, known hematological
disorders, or pregnancy were excluded from the study.

Severity Classification

Patients were categorized based on World Health
Organization (WHO) COVID-19 severity guidelines.

Critical group: Patients requiring intensive care unit (ICU)
admission, ventilatory support, or having severe hypoxia
(SpO2 <90% on room air).

Non-critical group: Patients not fulfilling the above
criteria.

Laboratory Parameters

Blood samples collected at admission were analyzed for
complete blood counts, neutrophil-to-lymphocyte ratio
(NLR), platelet-to-lymphocyte ratio (PLR), D-dimer,
interleukin-6 (IL-6), ferritin, and lactate dehydrogenase
(LDH) using standardized automated analyzers.

Ethical Approval

The study was approved by the Institutional Ethics
Committee (IEC/PIMS/PG/2020/001). Written informed
consent was obtained from all participants.

Statistical Analysis

Continuous variables were expressed as median and
interquartile range (IQR). Comparisons between groups
were performed using the Mann-Whitney U test. A p
value <0.05 was considered statistically significant.

RESULTS

The study population had a median age of 50 years, with
a male predominance (74%). Critical patients
demonstrated significantly higher median NLR values and
lower lymphocyte percentages compared to non-critical
patients. Lymphopenia was observed in 72% of the study
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population and was significantly more frequent in the
critical group (p<0.001).

D-dimer and IL-6 levels were markedly elevated among
critical patients, indicating an association with severe
disease (p<0.001). Other hematological and biochemical
parameters, including hemoglobin, PLR, ferritin, and LDH,
did not show a statistically significant correlation with
disease severity.

Parameter Non-Critical Critical p-value
(Median [IQR]) (Median [IQR])

NLR 4.00 [2.67-5.40] 6.35[4.00-8.62] <0.001

Lymphocytes (%) 20.0[15.0-25.8] 13.0[10.0-19.2] <0.001

D-dimer (ng/mL) 140 [114-200] 797 [628-1160] <0.001

IL-6 (pg/mL) 8.45[4.53-11.1] 68.2[43.0-92.0] <0.001

Table 1: Hematological markers in Critical vs Non critical
COVID-1 patients

Comparison of Hematological Markers in COVID-19 Patients

800 Non-Critical
= Critical

NLR Lymphocytes (%)} D-dimer (ng/mL) IL-6 (pg/mL)

DISCUSSION

The present prospective study demonstrates that simple
hematological and inflammatory markers are strongly
associated with COVID-19 severity. Elevated NLR reflects
neutrophil-driven systemic inflammation coupled with
lymphocyte depletion due to immune exhaustion and
apoptosis. Lymphopenia has been consistently reported
as a hallmark of severe COVID-19 and is associated with
poor outcomes.

Interleukin-6 plays a central role in cytokine-mediated
inflammatory responses and is a key driver of cytokine
storm. Elevated IL-6 levels observed in critically ill patients
in this study support its role as a severity marker.
Similarly, increased D-dimer levels reflect activation of
coagulation pathways and endothelial dysfunction, both
of which contribute to thrombotic complications and
disease progression.

Our findings are consistent with earlier studies by Liao et
al., Terpos et al., and other international and regional
investigations that highlighted the prognostic utility of
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NLR, IL-6, lymphopenia, and D-dimer. The use of these
inexpensive and widely available laboratory parameters is
particularly valuable in resource-constrained healthcare
systems [1'5].

The limitations of this study include its single-center
design, modest sample size, and inclusion of patients
across multiple pandemic waves, which may have
influenced disease characteristics and management
strategies.

CONCLUSION

Simple hematological and inflammatory markers such as
neutrophil-to-lymphocyte ratio, lymphocyte percentage,
interleukin-6, and D-dimer are reliable predictors of
COVID-19 severity. Incorporation of these parameters at
the time of hospital admission may aid early triaging, risk
stratification, and optimal utilization of healthcare
resources.
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