
INTRODUCTION
Coronavirus disease 19 (COVID-19), caused by Severe Acute 
Respiratory Syndrome Corona Virus 2 (SARS-COV-2), 
emerged in late December 2019 and rapidly evolved into an 

[1]ongoing global pandemic.  Till date, more than one seventy-
[2] ve million people have succumbed to infection. SARS-COV-

[3]2 is a member of the �-coronavirus family.  It has a single 
strand positive RNA with a large genome. Under the electron 
microscope, the virus looks like solar corona due to the club-
shaped spikes, hence the name coronavirus. For the diagnosis 
of COVID-19, the standard method is the nucleic acid Real-

[4]TIme polymerase reaction chain (RT-PCR).

 In COVID-19 infection, leucocytes play a signicant role in 
defence mechanism and thus provide an immune response. 
There will be an increase in the number of neutrophils to 
destroy the cell wall of the virus and for the disruption of its 
structure by the release of free radicals. There will also be a 
decrease in the number of lymphocytes due to the increase in 
the levels of cytokines like Interleukins and Tumor necrosis 

[5] factor-α, which promote lymphocyte apoptosis. .Thus there is 
an increase in the Neutrophil Lymphocyte Ratio (NLR). There is 
an excessive immune response & uncontrolled release of 
cytokines & chemokines in severe patients. Platelets, which 
have a signicant role in hemostasis, coagulation and 
maintenance of vascular integrity, have been reported to be 

[6]      decrease in Covid-19 patients.

 
The clinical features of Covid-19 range from mild to moderate 
upper respiratory tract infection to severe systemic infection 
involving many systems especially respiratory and also 
cardiovascular, immunological, hematopoietic, gastrointestinal 

[7]and neurological systems . In most of the conrmed covid-19 
patients, there have been uctuations in the various 
laboratory parameters like renal function tests, liver function 
tests, biochemical, coagulation, inammatory and 

[8]hemocytometric parameters .

As Covid-19 is associated with a higher mortality rate within a 
short span of time, to reduce mortality and improve the 
allocation of limited hospital resources, identication of early 
biomarkers like CRP, LDH, serum ferritin, D-dimer is essential 

[9,10]to predict disease severity . For the treatment decisions and 
for predicting the severity of Covid-19 haematological 
parameters, including complete blood cell counts and 

[7]coagulation prole, have gained signicance . 

In this study, a combination of laboratory tests along with 
presenting symptoms have been evaluated to show the 
hyperinammatory state and to predict the severity of the 
disease.

STUDY DESIGN:
This is a retrospective study done on 120 conrmed Covid-19 

thpatients hospitalised in a tertiary care centre from 20  April 
th2021 to 30  May 2021.

PATIENTS:
A positive real-time polymerase chain test (RT-PCR) is taken 
as a conrmed case of Covid-19. Complete history, including 
age, gender, duration of symptoms and baseline saturation, 
were taken for all the patients included in the study.

INCLUSION & EXCLUSION CRITERIA:
The individuals who were tested positive for SARS-COV-2 
according to the WHO guidelines for detection and diagnosis 
of Covid-19 were included in this study.

Individuals with missing data were excluded from the study.

DATA EXTRACTION AND COLLECTION:
These patients were categorized into mild (asymptomatic & 
patients with mild symptoms, SpO > 94% @ Room air and 2 

Respiratory rate <24/min.), moderate ( symptoms with mild to 
moderate pneumonia with no signs of severe disease, SpO 90 2 

– 94% @ room air and respiratory rate 24–30/min.) and severe 
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group ( symptomatic patients with severe pneumonia with 
respiratory rate >30/min, SpO < 90% @ room air) 2  

accordingly. 

All the laboratory parameters including WBC, neutrophil 
count, lymphocyte count, platelet count, D-dimer, CRP, PT, 
APTT, INR, renal function tests, liver function tests and LDH 
were collected.

NLR was calculated as the ratio of absolute neutrophil count to 
the absolute lymphocytic count.

STATISTICAL ANALYSIS:
Statistical analyses were performed using SPSS trial version 
26. Descriptive statistics were used to summarize the data. 
Mean and Standard deviation was used for the comparision 
of continuous variables, ensuring normal distribution. An 
independent sample t-test was applied to compare 
mild/moderate group biochemical and haematological 
ndings to severe group Covid-19 patients. P-value of <0.05 
was considered statistically signicant.  

RESULTS:
Characteristics of study population:
Of the 120 conrmed cases of Covid-19 reviewed, 71 were 
males and 49 were females(Fig 1). The age distribution 
ranging from 18 to 85 years old. In our study there were 86 
patients in mild/moderate and 34 patients in severe group(Fig 
2). The median age of mild/ moderate and severe group were 
43 and 65 years old respectively. 

Fig 1-Pie Diagram showing sex distribution among two 
groups

Fig-2: Graph dipicting Age distribition among two groups

Table 1: Baseline demographic study

The mean age of the patients of the severe group was 
signicantly higher (p-value<0.001)

SD : Standard deviation ; HS : Highly signicant ; NS : Not 
signicant

Clinical Laboratory Indicator Analysis:
The laboratory parameters were compared between the 
patients of mild/moderate and severe groups. The 
haematological parameters like Total white blood cell count, 
Neutrophil count, Neutrophil % and Neutrophil to lymphocyte 
ratio (NLR) were signicantly higher in the patients of severe 
group as compared to that of patients of mild group. Whereas, 
Lymphocyte count and Lymphocyte % were signicantly 
decreased in the severe group.

Table 2:  Comparison of hematological parameters

WBC : White blood cell; NLR : Neutrophil to lymphocyte ratio.

p-value <0.001 indicates signicance.

Compared to the patients of mild/moderate group, the 
patients in the severe group have signicantly increased 
levels of total bilirubin, ALT, AST, LDH, urea, CRP and 
decreased levels of albumin with signicant P value.

Table 3: Comparison of Biochemical and Inammatory 
parameters

ALT : Alanine transaminase; AST : Aspartate amino 
transferase; LDH : Lactate dehydrogenase; CRP : C-reactive 
protein

PT, APTT and  INR were prolonged in the patients of severe 
group compared to that of mild/moderate group patients. D-
dimer levels were also signicantly higher in the severe group 
patients as compared to those of mild/moderate group 
patients.

Table 4: Comparison of coagulation prole

PT : Prothrombin time ; APTT : Activated partial thromboplastin 
time; INR : International normalized ratio. NS : not signicant.

DISCUSSION:
Since the outbreak of SARS-Cov-2 in December 2019, more 
than 175 million people are infected worldwide, with more 
than 25 million infections in India. The number continues to 
grow with a case fatality rate of 2.19%,1.44% respectively 

[2]worldwide and India . Lack of medical resources, especially 
in critical care, is the current day difculty. So it is vital to 

NUMBER OF 
CASES

ALL 
CASES

MILD/MOD
ERATE 
GROUP

SEVERE 
GROUP

P-
VALUE

120  86 34

AGE 
(yrs)

MEAN±SD47.4 ± 15.2 42.2 ± 12.9 63.3 ± 10.8 p<0.001
  HS RANGE   18-85   18-70 35-85

SEX  MALE    71     50   21 p = 0.56
  NS FEMALE 49     36   13

Hematological 
parameters

Mild/Moderate 
Group

Severe 
Group

P-Value

9WBC count (10 /L) 6.7 ± 3.45 12.3 ± 7.6 <0.001
9Neutrophil count (10 /L) 3.25 ± 1.54 7.4 ± 4.08 <0.001

Neutrophil % 60.41 ± 11.12 85.5 ± 8.18 <0.001
9Lymphocyte count (10 /L) 1.65 ± 0.84 1.05 ± 0.8 <0.001

Lymphocyte % 30.43 ± 9.38 7.25 ± 5.45 <0.001

NLR 2.43 ± 1.24 4.08 ± 1.48 <0.001

Parameters Mild/Moderat
e group

Severe group P-value

Total 
bilirubin(mg/dl)

1.27 ± 0.66 1.73 ± 0.9  <0.001

Albumin (g/dl) 3.94 ± 0.45 3.12 ± 0.43 <0.001

ALT (U/L) 28.86 ± 23.22 51.72 ± 31.8 <0.001

AST (U/L) 25.86 ± 11.76 57.57 ± 29.86 <0.001

LDH (U/L) 171.52 ± 51.75 312.61 ± 116.92 <0.001

Urea (mg/dl) 32.8 ± 16.52  67.4 ± 18.25 <0.001

Creatinine 
(mg/dl)

0.62 ± 0.41 0.68 ± 0.45  0.26 (NS)

CRP (mg/dl) 1.21 ± 0.92 4.56 ± 2.38 <0.001

Parameters Mild/Moderate group Severe group P-Value

PT (sec) 11.6 ± 1.32 11.94 ± 1.45 0.18 (NS)

APTT (sec) 28.58 ± 5.73 33.10 ± 4.47 <0.001

INR 0.85 ± 0.21 1.3 ± 0.94 <0.001

D- DIMER 
(mg/ml)

0.30 ± 0.21 1.93 ± 1.84 <0.001
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identify the early predictors of mortality which can help in the 
risk stratication and also in the appropriate utilization of 
medical resources.

In our study, the age distribution ranged from eighteen to 
eighty-ve years old; the age of severely affected patients was 
older than that of mild or moderately affected patients. The 
median ages of mild and severe category patients were 43 
and 65 years old, respectively. This observation suggests that 
elderly patients were at higher risk of severe Covid-19, which 

[11,12]is consistent with other studies . The compensatory ability 
of various organs of the individual decreases as age 
increases. Also, as one ages the immune system function and 
resistance will be lowered.

SARS-Cov-2 virus attributes to an overactive immune 
response and a cytokine storm. In our study, we observed 
increased CRP levels, which was considered to be related to 
the systemic acute-phase inammatory response induced by 
the virus. Complete blood picture is inexpensive and can be 
easily performed. Parameters like total leukocyte count, 
neutrophil count and lymphocyte count, individually and in 
combination, can be used as indexes of the systemic immune 
response. In our study, patients of the severe group had higher 
leukocytes, neutrophils, and lower lymphocytes, similar to the 

[13,14] ndings of other studies. There is an increase in 
neutrophils and a decrease in lymphocytes as a response to 
stress.

Neutrophil-Lymphocyte Ratio:
In Covid-19 disease, one of the best predictors of severity of the 
disease is lymphopenia. The causes of lymphopenia in Covid-
19 disease are: 1) The T-lymphocytes express ACE 2 receptor 
on their surface. The SARS-COV2 virus attaches to the ACE 2 
receptors on lymphocytes via the spike protein and causes 

[15]their lysis . 2) The increased levels of cytokines produced in 
response to systemic inammation cause lymphocyte 
apoptosis. 3) There will be an impairment in the lymphocyte 

[16]turnover due to the atrophy of lymphoid organs . 4) Inhibition 
of lymphocyte proliferation in some at-risk patients due to 

[17].coexisting lactic acidosis

NLR is a widely used marker not only for the assessment of the 
severity of bacterial infections but also for the prognosis of 

[14,18-22] patients with pneumonia and tumour. Several studies
[22]except Kalabin et al  have shown a positive correlation 

between NLR and the risk of Covid-19 and also elevated NLR 
as an independent prognostic marker in Covid-19 patients. 
Our study with NLR ratio 4.08 in severe group is in comparison 
with many other studies(Table 5).

Table 5 Comparision of NLR ratio in different groups of 
COVID 19 infection.

Along with haematological parameters, various inammatory 
markers measured by inexpensive and readily available tests 
have been suggested to assess the severity of the disease. Our 
study showed a signicant increase in the inammatory 
markers like CRP, D-dimer and LDH levels of the patients of the 
severe group compared to those of the mild or moderate group.

C-Reactive Protein:
CRP binds to phosphocholine on membranes of host cells, 

acts as an opsonin to enhance phagocytosis and facilitate 
clearance. It  also efciently activates the classical pathway of 
the complement system, an important component of innate 
host defence.

Elevated CRP concentrations have been reported in severe 
viral infections, including H1N1 inuenza pneumonia.In a 
prior study of 298 patients with COVID-19, patients who died 
had an initial CRP that was 10-fold higher than that of 

23survivors Our study had shown that severe COVID infection . 
is associated with elevation of CRP more than 4.5mg/dl, which 

[24-28]is on par with many other studies (Table 6).

Table 6 Comparision of  CRP  in different studies of COVID 
19 infection.

D Dimer:
The causes of elevation of D-dimer includes 1) viremia and the 
cytokine storm syndrome (IL-2, IL-6, IL-8, IL-17, TNF-�) is 
inadequately controlled by the anti-inammatory factors 

[29]which triggers the coagulation cascade .2) Hypoxia itself 
activates transcription factor-dependent signaling pathway, 
predisposing to thrombosis. 3)The disease most commonly 
affects elderly and comorbid patients. Like many other 

[30-35]studies  our study have shown the elevation of D Dimer 
1.93mg/ml is seen in severe category of COVID 19 
infection(Table 7).

Table 7 Comparision of D Dimer in different groups of 
COVID 19 infection.

Liver FunctionTests:
Also, there was a signicant increase in the biochemical 
parameters like total bilirubin, AST, ALT, Urea, Creatinine. There 
was a signicant decrease in albumin and prolongation in the 
coagulation prole of the patients in the severe group, indicating 
that SARS-Cov2 virus could cause multiorgan damage.   Which is
multifactorial like microthrombotic endothelialitis, immune 
dysregulation, drug-induced liver injury, and hepatic ischemia 

[36,37].related to hypoxia and Multi organ failure could all play a role  
Elevation of liver enzymes can be due to 1) Patients with chronic 
liver disease may be more vulnerable to the severe clinical 
consequences of COVID-19, including oxygen desaturation and 

hypoxemia due to severe pneumonia or the cytokine storm  2) liver 
biochemistry abnormalities are the consequence of drug 

[38,39]toxicity . Our study have showed that the severe group had high 
levels of ALT AST and decreased albumin which is on par with 

[40-44]many other studies as shown in table 8 .

Table 8 Comparision of Liver function tests in various 
studies of COVID 19 infection.

S No Author N NLR in severe group.

1. 14Sun S et al 116 2.9

2. 18Yang AP et al  93 2.46

3. 19Liu J et al  61 3.1

4. 20Man Ma et al 149 2.5

5. 21Wang X et al 131 2.3

6. 22Kalabin et al 184 NA (non signicant)

7. Our study 120 4.08

S 
No

Author N CRP mg/dL
(cut off for severe disease)

1.
24Smilowitz NR et al N=2782 108

2.
25Chen et al N=274 113

3.
26Wang et al N=209 43.8

4.
27Guar et al N=1099 NA

5.
28Chilimuri S et al N=375 200

6. Our study N= 120 456

S No Author N D – Dimer

1. 30Poudel A et al N = 182 Cut of 1.5mg/ml

2. 31Guan et al N=560 >0.5mg/ml

3. 32Zhang et al N=343 Cut of 2mg/ml

4. 33Soni M et al NA Cut of 2.1mg/ml

5. 34Naymagon et al N=1065 NA

6. 35Rostami et al N= 2259 3.55

7. Our study 120 1.93

S No Author N LFT

1 40Zhang et al 115 Increase in ALT AST TBIL
Decrease in Albumin

2 41Phipps MM et al 2273 5 times ULN

3 42Weber S et al NA INCREASED
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The results of our study show that all these combined 
laboratory parameters had high predictive values in terms of 
severity in Covid-19 disease.

Limitations:
Our study had some limitations. The sample size was small, 
and all the patients could not be followed up after the 
discharge for the re-assessment of the laboratory indices.

Conclusion:
As the severity of Covid-19 increases, there is an abnormal 
increase in the rate of hematological and inammatory 
parameters. Thus, the use of combined laboratory parameters 
will help in the early prediction of disease severity, thereby 
early allocation of the critical care resources to the required 
patients is possible.
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4 43Wander P et al NA INCREASED

5 44Chen N et al N+99 INCREASED

6 Our study 120 increased with P<0.001
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