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Abstract:  
Background: COVID-19 has posed unprecedented challenges to healthcare systems worldwide, with severe 
cases often exhibiting abnormalities in hematological and biochemical parameters. This study aimed to assess 
the hematological, inflammatory, and organ function markers in COVID-19 patients and correlate these findings 
with disease severity and outcomes. 
Methods: This descriptive study was conducted at Government Medical College and District Hospital, 
Palakkad, over a period of 6 months. A total of 170 COVID-19 patients, aged 15 to 87 years, were included. 
Blood investigations, including hemoglobin (Hb), total leukocyte count (TLC), neutrophil-to-lymphocyte ratio 
(NLR), platelet count, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), D-dimer, urea, 
creatinine, and serum albumin, were measured. Data were analyzed using descriptive statistics to examine the 
relationships between these parameters, disease severity, and mortality. 
Results: The mean age of patients was 46.76 years, with 62% being male. Anemia was observed in 30% of 
patients, leukocytosis in 25%, neutrophilia in 40%, and thrombocytopenia in 15%. CRP was elevated in 70% of 
patients, with a mean value of 30 mg/L. D-dimer was elevated in 45% of patients, and hypoalbuminemia was 
seen in 55%. ICU admission was required in 35% of cases, with a mortality rate of 15%. Comorbidities such as 
diabetes, hypertension, and chronic kidney disease were significantly associated with severe outcomes. 
Conclusion: This study highlights the importance of blood investigations in predicting COVID-19 severity and 
outcomes. Elevated inflammatory markers, lymphopenia, and neutrophilia were associated with worse 
outcomes, especially in patients with comorbidities. 
Keywords: COVID-19, Hematological Parameters, Inflammatory Markers, Organ Function, ICU Admission, 
Mortality, Comorbidities. 
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Introduction 

The COVID-19 pandemic, caused by the SARS-
CoV-2 virus, has led to a global health crisis, 
significantly impacting healthcare systems [1]. The 
clinical presentation of COVID-19 varies widely, 
from mild symptoms to severe illness requiring 
intensive care and, in some cases, resulting in 
death.  

Early identification of disease severity is critical in 
managing patients and improving outcomes, 
making blood investigations a valuable tool in 
assessing the body's response to infection [2,3]. 

Hematological parameters, inflammatory markers, 
and organ function tests have been extensively 
studied to understand their role in predicting the 
severity and progression of COVID-19 [4]. 
Elevated neutrophil-to-lymphocyte ratio (NLR), C-
reactive protein (CRP), and D-dimer levels have 

been associated with severe disease and poor 
outcomes [5]. Similarly, organ function markers, 
such as urea and creatinine, are often elevated in 
critically ill patients, particularly those with pre-
existing comorbidities like diabetes mellitus (DM), 
hypertension (HTN), and chronic kidney disease 
[6,7] (CKD). 

This study aims to provide a comprehensive 
analysis of blood investigations in COVID-19 
patients admitted to Government Medical College, 
Palakkad, and District Hospital, Palakkad.  

By examining key hematological, inflammatory, 
and organ function markers, this research seeks to 
explore their correlation with disease severity, ICU 
admissions, and mortality, offering valuable 
insights for clinicians in managing and predicting 
patient outcomes. 

http://www.ijpcr.com/
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Methodology 

This descriptive study was conducted over a period 
of six months, at the Government Medical College, 
Palakkad, and District Hospital, Palakkad. A total 
of 170 patients diagnosed with COVID-19 through 
reverse transcription polymerase chain reaction 
(RT-PCR) testing and admitted to the 
aforementioned hospitals were included in the 
study. The study aimed to analyze various blood 
parameters to assess their relationship with disease 
severity and outcomes. 

Inclusion Criteria: 

• Patients aged 13 years and above. 
• Confirmed diagnosis of COVID-19 through 

RT-PCR. 
• Hospitalized for COVID-19 treatment during 

the study period. 

Exclusion Criteria: 

• Patients with incomplete medical records or 
missing data. 

• Pregnant women and pediatric patients. 
• Patients with pre-existing hematological 

disorders. 

Data Collection: Patient demographic information, 
including age, gender, and pre-existing 
comorbidities, was collected from hospital records. 
Blood samples were drawn from each patient upon 
admission to assess hematological, inflammatory, 
and organ function markers. The following 
parameters were recorded: 

Hematological Parameters: 

• Hemoglobin (Hb) levels. 
• Total leukocyte count (TLC). 
• Neutrophil-to-lymphocyte ratio (NLR). 
• Platelet count. 

Inflammatory Markers: 

• Reactive protein (CRP). 
• Erythrocyte sedimentation rate (ESR). 
• D-dimer levels. 

Organ Function Markers: 

Urea and creatinine levels for renal function. 

Serum albumin levels. 

Severity Assessment: Disease severity was 
classified based on clinical presentation and 
treatment requirements. Patients were categorized 
into three groups: 

• Mild: Patients managed in general wards with 
no need for oxygen support. 

• Moderate: Patients requiring supplemental 
oxygen but not intensive care. 

• Severe: Patients requiring admission to the 
intensive care unit (ICU), mechanical 
ventilation, or those who had fatal outcomes. 

Statistical Analysis: The collected data were 
analyzed using appropriate statistical methods. 
Continuous variables were expressed as mean 
values with standard deviations, and categorical 
variables were presented as percentages. The 
relationship between blood parameters and clinical 
outcomes, such as ICU admission, mortality, and 
length of hospital stay, was evaluated. Statistical 
significance was determined using appropriate 
tests, with a p-value < 0.05 considered statistically 
significant. 

Ethical approval for this study was obtained from 
the institutional ethics committee, and informed 
consent was waived due to the retrospective nature 
of the data collection. The study followed all 
relevant guidelines and regulations to ensure 
patient confidentiality and data security. 

Results 

This descriptive study was conducted over a period 
of 6 months, involving a total of 170 patients 
diagnosed with COVID-19 and admitted to the 
Government Medical College, Palakkad, and 
District Hospital, Palakkad. The study cohort 
consisted of patients aged between 15 and 87 years, 
with a mean age of 46.76 years (Table 1). Among 
the patients, 62% were male, and 38% were female, 
indicating a slightly higher proportion of males in 
the study population. 

1. Hematological Parameters 

Blood investigations revealed that the mean 
hemoglobin (Hb) level for the entire cohort was 
12.75 g/dL (range: 8.6 to 15.2 g/dL), with 30% of 
the patients exhibiting hemoglobin levels below the 
normal range (Table 2). Total leukocyte count 
(TLC) had a mean value of 10,152 cells/mm³, and 
25% of the patients showed leukocytosis (>11,000 
cells/mm³), indicating an elevated immune 
response. In contrast, 10% of the patients presented 
with leukopenia (<4,000 cells/mm³). 

Neutrophil-to-Lymphocyte Ratio (NLR) was 
elevated in a significant proportion of patients, 
particularly in severe cases of COVID-19, with a 
mean NLR of 4.92. Neutrophilia (>8,000/mcL) was 
observed in 40% of patients, while lymphopenia 
(<1,500/mcL) was present in 35% of cases. 
Additionally, thrombocytopenia (<150,000/mcL) 
was observed in 15% of patients, with a mean 
platelet count of 185,571/mcL (Table 2). Patients 
with severe outcomes, including those requiring 
ICU admission, were more likely to present with 
lower platelet counts. 
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2. Inflammatory Markers 

Inflammatory markers were measured to assess 
disease severity and progression. Elevated C - 
reactive protein (CRP) levels (>10 mg/L) were 
found in 70% of patients, with a mean CRP value 
of 30 mg/L (Table 3). Erythrocyte Sedimentation 
Rate (ESR) was elevated in 65% of patients, with a 
mean value of 38 mm/h. D-dimer levels were 
elevated (>250 ng/mL) in 45% of patients, with a 
mean D-dimer value of 376.67 ng/mL (Table 3). 
Higher levels of these inflammatory markers were 
significantly associated with prolonged hospital 
stays and increased disease severity. 

3. Organ Function Markers 

Markers of renal and liver function were also 
evaluated to assess systemic impacts of the 
infection. Elevated urea and creatinine levels, 
indicative of renal impairment, were found in 40% 
of patients. The mean urea level was 60.29 mg/dL, 
and the mean creatinine level was 1.66 mg/dL 
(Table 4). Hypoalbuminemia (<3.5 g/dL) was 
observed in 55% of patients, with a mean serum 
albumin level of 3.2 g/dL. Low albumin levels 
were significantly associated with poor outcomes, 
including the need for mechanical ventilation and 
longer ICU stays (Table 4). 

4. Severity and Mortality Analysis 

Out of the 170 patients, 35% required admission to 
the intensive care unit (ICU), and 25% were 
managed in general wards (Table 5). The overall 

mortality rate was 15%, with the highest fatality 
rates seen in patients with elevated inflammatory 
markers (CRP, ESR, and D-dimer), lymphopenia, 
and neutrophilia (Table 5). The mean length of 
hospital stay was 14 days, with patients in the ICU 
experiencing longer durations of care. Severe cases 
with elevated CRP, neutrophil counts, and D-dimer 
levels were associated with longer hospital stays 
and higher mortality rates. 

5. Comorbidities and COVID-19 Outcomes 

A significant proportion (60%) of the study 
population had pre-existing comorbidities, 
including diabetes mellitus (DM), hypertension 
(HTN), and chronic kidney disease (CKD) (Table 
6). Among these, 40% of patients had diabetes 
mellitus (DM) and required greater insulin 
management during hospitalization. Furthermore, 
30% of patients had hypertension (HTN), and 20% 
had chronic kidney disease (CKD). Patients with 
multiple comorbidities had a significantly higher 
risk of severe outcomes, ICU admission, and 
mortality compared to those without comorbidities 
(Table 6). 

6. Blood Group and COVID-19 Severity 

Preliminary analysis of blood groups revealed that 
individuals with blood group O+ were more likely 
to experience severe disease compared to those 
with other blood types, although this association 
was not statistically significant in the present study 
cohort.

 
Table 1: Demographic Characteristics 

Characteristic Value 
Mean Age 46.76 
Male (%) 62% 
Female (%) 38% 
 

Table 2: Hematological Parameters 
Parameter Mean Value Range Percentage Abnormal 
Hemoglobin (g/dL) 12.75 8.6 - 15.2 30% (Anemia) 
Total Leukocyte Count (cells/mm³) 10,152 3,600 - 16,700 25% (Leukocytosis) 
Neutrophil-to-Lymphocyte Ratio (NLR) 4.92 2.0 - 12.0 40% (Neutrophilia) 
Platelet Count (cells/mcL) 185,571 50,000 - 470,000 15% (Thrombocytopenia) 
 

Table 3: Inflammatory Markers 
Marker Mean Value Percentage Elevated Range 
C-Reactive Protein (CRP, mg/L) 30 70% 10 - 100 
Erythrocyte Sedimentation Rate (ESR) 38 65% 10 - 80 
D-dimer (ng/mL) 376.67 45% 100 - 1,000 
 

Table 4: Organ Function Markers 
Marker Mean Value Range Percentage Abnormal 
Urea (mg/dL) 60.29 25 - 140 40% (Elevated) 
Creatinine (mg/dL) 1.66 0.8 - 4.2 40% (Elevated) 
Serum Albumin (g/dL) 3.2 2.2 - 4.9 55% (Hypoalbuminemia) 
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Table 5: Severity and Mortality Analysis 
Outcome Percentage 
ICU Admission 35% 
General Ward Admission 25% 
Mortality 15% 
Mean Length of Stay (days) 14 days 
 

Table 6: Comorbidities 
Comorbidity Percentage of Patients 
Diabetes Mellitus (DM) 40% 
Hypertension (HTN) 30% 
Chronic Kidney Disease (CKD) 20% 
 

 
Figure 1: Hematological Parameters: Percentage of Abnormal values 

 

 
Figure 2: Inflammatory Markers: Percentage of Elevated values 
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Figure 3: Organ Function Markers: Percentage of Abnormal values 

 
Discussion 

This study provides valuable insights into the 
hematological, inflammatory, and organ function 
markers in COVID-19 patients and their 
relationship with disease severity and outcomes, 
supporting findings from previous research. 

Hematological Parameters: The mean 
hemoglobin level was 12.75 g/dL, with 30% of 
patients presenting with anemia. Similar to 
previous studies, anemia may reflect the systemic 
inflammatory response associated with COVID-19 
(Fan et al [7], 2020).  

Although anemia does not directly correlate with 
disease severity, patients with lower hemoglobin 
levels often had prolonged hospital stays or 
required ICU admission. Leukocytosis was 
observed in 25% of patients, aligning with findings 
by Huang et al [8]. (2020), while 10% had 
leukopenia, a pattern commonly seen in viral 
infections (Xu et al [9]., 2020) . The elevated 
neutrophil-to-lymphocyte ratio (NLR) in this study, 
with a mean value of 4.92, is consistent with the 
immune dysfunction described by Hammer et al 
[10]. (2021), showing its strong association with 
severe cases. Additionally, 40% of patients 
exhibited neutrophilia, and 35% had lymphopenia, 
further supporting the dysregulation of the immune 
response in COVID-19 patients (Zhu et al [11], 
2020). 

Thrombocytopenia was found in 15% of patients, 
with severe cases demonstrating lower platelet 
counts. This aligns with Schaller et al [12]. (2020), 
who reported that thrombocytopenia is often 
associated with severe COVID-19 outcomes, 

including ICU admission and mechanical 
ventilation. The role of platelets in coagulation and 
inflammation in COVID-19 has been extensively 
documented, highlighting their importance in 
assessing disease severity (Fan et al [7], 2020). 

Inflammatory Markers: Elevated C-reactive 
protein (CRP) levels were found in 70% of 
patients, with a mean value of 30 mg/L. This is in 
line with research by Oran and Topol [13] (2020), 
who also observed that CRP is a sensitive marker 
of inflammation and strongly correlates with 
COVID-19 severity. An elevated erythrocyte 
sedimentation rate (ESR) was observed in 65% of 
patients, consistent with findings by Puelles et al 
[14]. (2020), showing that ESR is a nonspecific 
marker of inflammation associated with disease 
progression. 

D-dimer levels were elevated in 45% of patients, 
which is significant given the strong association 
between elevated D-dimer and the risk of 
thromboembolic events in COVID-19 (Hammer et 
al [10]., 2021) . Patients with higher D-dimer levels 
had more severe disease courses, longer hospital 
stays, and higher mortality rates, suggesting that D-
dimer is a reliable marker for predicting severe 
outcomes (Zhu et al [11]., 2020) . 

Organ Function Markers: Elevated urea and 
creatinine levels were found in 40% of patients, 
indicating renal impairment, which is a known 
complication of severe COVID-19 (Puelles et al 
[14], 2020).  

Acute kidney injury (AKI) has been widely 
reported in patients with pre-existing comorbidities 
such as diabetes and chronic kidney disease (Fan et 
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al [7], 2020) , further supporting the need for 
regular monitoring of renal function in COVID-19 
patients. 

Hypoalbuminemia was observed in 55% of 
patients, with lower albumin levels linked to worse 
outcomes. Albumin is an important marker of 
nutritional and inflammatory status, and its 
depletion has been associated with increased 
disease severity and a higher risk of mortality, as 
also noted by Huang et al [8]. (2020). 

Severity and Mortality: The overall mortality rate 
in this study was 15%, aligning with previous 
reports (Schaller et al [12], 2020). Patients with 
elevated CRP, neutrophilia, lymphopenia, and high 
D-dimer levels were more likely to require ICU 
care and had longer hospital stays, reflecting global 
trends in COVID-19 outcomes (Hammer et al [10], 
2021). Comorbidities, particularly diabetes, 
hypertension, and CKD, significantly increased the 
risk of severe outcomes, consistent with findings by 
Oran and Topol [13] (2020). 

Comorbidities and Blood Group: Sixty percent 
of the study cohort had pre-existing comorbidities, 
with diabetes mellitus being the most common 
(40%). Patients with multiple comorbidities had a 
higher likelihood of severe disease and ICU 
admission, consistent with global data (Huang et al 
[9], 2020). While there was a trend suggesting that 
individuals with blood group O+ experienced more 
severe disease, this association was not statistically 
significant, and further research is needed to 
investigate the potential link between blood group 
and COVID-19 severity (Xu et al [8], 2020) . 

Limitations 

This study has several limitations. First, it was 
conducted at a single center, limiting the 
generalizability of the findings to other populations 
and healthcare settings. The sample size of 170 
patients, while sufficient for initial insights, may 
not capture the full variability of COVID-19 
outcomes. Additionally, the study relied on 
retrospective data collection, which may lead to 
missing or incomplete information. Furthermore, 
certain factors such as treatment protocols and 
timing of interventions were not standardized, 
potentially influencing patient outcomes. Future 
multicenter studies with larger sample sizes are 
needed to validate these findings. 

Conclusion: 

This descriptive study of 170 COVID-19 patients 
revealed significant associations between blood 
parameters and disease severity. Elevated 
neutrophil-to-lymphocyte ratio (NLR), observed in 
40% of patients, and was linked to severe 
outcomes, including ICU admissions. Elevated 
inflammatory markers, such as C-reactive protein 
(CRP) in 70% and D-dimer in 45%, correlated with 

longer hospital stays and increased mortality. 
Thrombocytopenia and hypoalbuminemia were 
also associated with severe cases and poorer 
outcomes. Additionally, patients with 
comorbidities, particularly diabetes mellitus, 
hypertension, and chronic kidney disease, had a 
higher risk of ICU admission and mortality, 
underscoring the importance of early risk 
stratification. 
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