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ABSTRACT
Background: Novel Corona virus is associated with the respiratory disorder. Corona virus cases disease ranging from
a common cold like illness severe acute respiratory syndrome. Biochemical parameters become altered in the patients,
and this has been correlated with the severity of the disease. The present study was undertaken to analyse the effect of
novel corona virus infection in organs other than lungs.
Methods: The study is a retrospective studycarried out in RMCH and RC, Kanpur from July 2020 to June 2021.
Haematological, biochemical and inflammatory biomarker study was conducted in 336 COVID-19 patients.
Results: Out of 336 COVID-19 patients the maximum number of patients belonged to the age group of 61-70 years.
There were 75% symptomatic and 25% asymptomatic cases of confirmed COVID-19. Sore throat was the most common
presentation followed by cough and dyspnoea. Other manifestations include fever, myalgia, loss of taste, loss of smell
and running nose. Serum CRP and PCT concentration were observed in more severe cases 22.2% and 17% respectively.
Haematological findings include decrease in total RBC count (58.33%). Symptomatic COVID-19 patients have
thrombocytopenia (30.95%), lymphopenia (25%), leucocytosis (11.90%) and leucopenia 8.33%. Hepatic dysfunction
and renal dysfunction was observed in 71.42% and 14.28% symptomatic cases respectively.
Conclusions: We concluded that novel corona virus is not only affecting respiratory system but also other vital organs.
On the basis of haematological and biochemical findings we can predict the severity of COVID-19 infection which
could be helpful for management of the disease.
Keywords: COVID-19, Haematological finding, Biochemical finding

INTRODUCTION
Corona Virus-2, or more popularly known as Novel
Corona Virus, is associated with the respiratory disorder in
humans which has been declared as a global epidemic and
pandemic in the first quarter of the year 2020 by the World
Health Organization (WHO).1 The SARS-CoV-2 virus has
profoundly impacted the economy, environment, health,
and social structure of the globalized world.2,3 When
infecting humans, Novel Corona virus can cause diseases
of varying severity, from upper respiratory tract infections
similar to a common cold, to liver, enteric, neurological

diseases and lower respiratory tract infections such as
pneumonia, bronchitis and severe acute respiratory
syndrome (SARS).4-6 The clinical laboratories play a
crucial role in assessing severity of disease, choosing the
suitable treatment options and monitoring the response in
addition to diagnosis of COVID-19.7 The accumulated
evidence has shown that many biochemical parameters
become altered in COVID-19 patients, and this has been
correlated with the severity of the disease and in some
cases associated with the prognosis of the patients.8 C
reactive (CRP)protein is a most popular biological marker
for prognosis of the disease. CRP is a protein discovered
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in the 1930s by Tillett and Francis and is an acute phase
reactant. It is a pentameric protein which is synthesized by
the liver under the action of cytokine interleukin-6 (IL-6).
A very high level of is mostly associated with bacterial
infections but elevated levels are also seen in injuries,
cardiovascular processes and other inflammatory states.
Elevated CRP levels not only suggest a pro-inflammatory
state but also can be used as a prognostic marker for the
underlying disease processes.9 The present study was
undertaken to analyse the effect of novel corona virus
infection in organs other than lungs.
METHODS
This is a retrospective study conducted in Rama Medical
College, Hospital and Research Centre, Kanpur, UP from
July 2020 to June 2021.

Table 1: Age and gender wise distribution of COVID19 patients (n=336).
Age
interval
(in years)
11-20
21-30
31-40
41-50
51-60
61-70
71-80
Total

Male

Female

Total

Percentage

12
59
13
11
46
60
2
203

36
24
24
14
0
35
0
133

48
83
37
25
46
95
2
336

19.05
32.94
14.68
9.92
18.25
37.69
0.79

80.00%

Inclusion criteria

70.00%

Lab confirmed COVID-19 patients either symptomatic or
asymptomatic of 21-year to 80-year age group and both
genders were included in the study.

60.00%

50.00%
40.00%

Exclusion criteria

30.00%

Patient having pre-existing co-morbidities except diabetes
and hypothyroidism were excluded in the study.

20.00%

This study was conducted among 336 patients with SARS
CoV-2 infection admitted in RMCH and RC, Kanpur. The
patients were diagnosed as COVID-19 by RT-PCR test
admitted. The patient’s data was collected from the
medical records department of the hospital. The severity of
disease was classified as per the revised guidelines on the
clinical management of COVID-19 by the Ministry of
Health and Family Welfare, Government of India.30
Data collection and statistical analysis
The data was collected from Microbiology department as
well as Medical Record Department of the hospital. Data
entry and statistical analysis was performed with the help
of Statistical package for social sciences (SPSS) version
22. In the present study, the statistical methods used for
quantitative data were descriptive statistics presented by n,
mean, and range.
RESULTS
A total of 336 laboratory confirmed adult COVID-19
patients admitted were included for the study. The
maximum number of patients belonged to the age group of
61-70 years. The mean age was 42.37 (±19.02) years with
age groups ranging from 20 to 80 years. Out of 336 cases,
203 (60.41%) and 133 (39.58%) were male and female
respectively. The male:female ratio being 2:1.
The age and gender distribution is as shown in Table 1.

10.00%
0.00%
Total

Male

Female

Sore throat

Cough

Dyspnoea

Fever

Myalgia

Loss of taste

Loss of smell

Running Nose

Figure 1: Clinical presentation of symptomatic
COVID-19 patients.
There were 252 (75%) symptomatic and 84 (25%)
asymptomatic cases of confirmed COVID-19 cases by real
time polymerase reaction (RT-PCR) test. Out of 252
symptomatic cases, 63 were more severe (Severe
pneumonia) and 189 were less severe (mild pneumonia).
Sore throat (77.67%) was the most common presentation
followed by cough (75%) and dyspnoea (72.32%). Other
manifestations include Fever (60.71%), Myalgia
(57.14%), loss of taste (43.15%), loss of smell (36.90%)
and running nose (14.28%). The distribution of symptoms
is as shown in Figure 1.
Examination of Inflammatory biomarkers
C-reactive protein (CRP) and pro calcitonin (PCT)
concentration in asymptomatic COVID-19 cases was
observed below normal level. Comparatively serum Creactive protein (CRP) concentration observed in more
severe cases 56/252, 22.2% (>130 mg/L versus 50-100
mg/L, p=0.001), admitted in ICU. Similarly, increased
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serum pro calcitonin (PCT) has observed in more severe
cases 43/252, 17% (>1.66 ng/mL, p=0.001). The
distribution of haematological parameters is as shown in
Table 2.
Table 2: Haematological analysis of symptomatic
COVID-19 cases (n=252).
Lab
Parameters
TLC
TRBC
Hb
PCV
MCV
MCH
MCHC
Platelet
RDW
Polymorphs
Lymphocytes

Abnormalities
Increase
Decrease
Increase
Decrease
Decrease
Decrease
Increase
Decrease
Increase
Decrease
Increase
Decrease
Decrease
Increase
Increase
Decrease
Increase
Decrease

No. of
cases
30
21
57
147
126
120
15
102
57
66
15
57
78
78
54
6
21
63

Percentage
11.90
8.33
22.61
58.33
50
47.61
5.95
40.47
22.61
26.19
5.95
22.61
30.95
30.95
21.42
2.38
8.33
25

The most common haematological findings include
decrease in total RBC count (58.33%) followed by
decreased haemoglobin concentration (50%) and
decreased packed cell volume (47.61%) which is
suggestive of anaemia whereas decreased MCV (40.47%)
is suggestive of microcytosis i.e. microcytic anaemia. Out
of 252 symptomatic cases 78 (30.95%) of COVID-19
patients have thrombocytopenia, 63 (25%) have
lymphopenia, 30 (11.90%) have leucocytosis and 21
(8.33%) have leukopenia.
Examination of liver function
Among asymptomatic COVID-19 cases liver function test
findings were normal. The most common biochemical
findings for liver function in symptomatic in mild COVID19 patients include increased SGOT 180/252 (71.42%),
SGPT 156/252 (61.90%) and bilirubin direct 66/252
(26.19%) whereas decreased total serum protein 60/252
(23.80%) and serum albumin 75/252 (22.61%). Overall,
180 (71.42%) symptomatic COVID-19 patients were
diagnosed as hepatic dysfunction during course of the
disease. Abnormal liver function was observer in all
diabetic patients. All differences are statistically
significant in severe cases of COVID-19 except SGOT (p0.26) in which statistical significance was not found. The
biochemical findings of liver function tests are as shown
in Table 3.

Table 3: Biochemical analysis of symptomatic COVID-19 patients (n=252).
Biochemical parameters

Abnormalities

Bilirubin Total
Bilirubin Direct
Serum Protein
Serum Albumin
SGOT
SGPT
Alkaline phosphatase (ALP)
Blood Urea
Serum Creatinine
Serum Uric Acid
Blood glucose level
T3
T4
TSH

Increase
Increase
Decrease
Decrease
Increase
Increase
Increase
Increase
Increase
Increase
Increase
Decrease
Decrease
Increase

Examination of kidney function
Among asymptomatic COVID-19 cases kidney function
test findings were normal. The most common biochemical
findings for kidney function in symptomatic COVID-19
patients include increased serum uric acid 36/252

No. of mild
cases (189)
15
66
60
57
180
156
36
27
9
36
26
19
19
21

No. of severe
cases (63)
54
62
59
61
62
63
61
61
62
62
53
46
46
46

P value
0.001
0.001
0.001
0.001
0.26
0.008
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

(14.28%) and serum creatinine 9/252 (3.57%). Overall, 36
(14.28%) symptomatic COVID-19 patients were
diagnosed as abnormal kidney function during course of
the disease. Abnormal kidney function was observer more
in diabetic patients and hypothyroidic patients. The
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biochemical findings of kidney function tests are as shown
in Table 3.
DISCUSSION
In this study, our objective was to find out the pathological
changes in COVID 19 patients with the help of different
haematological and biochemical test and to compare them
according to the severity of the infection.
The maximum number of patients belonged to the age
group of 61-70 years. The study was in contrast with the
study conducted by Patel et al where the maximum number
of patients belonged to the age group of 51-60 years.10
Males were predominant and the results were in
accordance with Hasan et al and Bhandari et al.11,12

Increased PCT and CRP is important marker of prognosis
in COVID-19 patients and can be used to predict the
severity of the disease, which reflects the persistent state
of inflammation of different organs (lung, heart, kidney
and liver).25
Increased serum PCT and CRP helps for further
investigation of vital organ function test for diagnosis of
acute respiratory distress syndrome (ARDS), acute renal
injury, acute heart injury and decreased liver function.26
Apart from serum PCT and CRP, serum ferritin and Ddimer levels have been established to be higher in severe
cases of corona virus disease (COVID-19) than those with
mild clinical features.27-29
Limitations

Sore throat (77.67%) was the most common presentation
followed by cough (75%) and dyspnoea (72.32%). In other
studies fever and cough was the major clinical
manifestation.11,13 Our results were also in contrast with
Agarwal et al who concluded dyspnea as the most common
presentation.14

The D-dimer test and serial monitoring of laboratory
investigations could not be performed. The specific chest
x-ray and CT-scan findings could not be documented and
analysed.
CONCLUSION

In this study 30.95% patients had thrombocytopenia
whereas Chen et al and Fan et al found it to be 12% and
20% respectively.15,16 The potential reasons for
thrombocytopenia include direct effect of SARS-CoV-2
on platelet production, autoimmune destruction of
platelets, or increased plateletconsumption.17
Our results were in accordance with Chen et al who found
9% patients had leucopenia and 51% showed reduced
haemoglobin level.14 Using a bioinformatics approach, Liu
and Li proposed certain SARS-CoV-2 proteins may attack
the beta chain of haemoglobin, thus reducing its level.18 A
reduction in haemoglobin (and thus oxygen content) may
explain some of the symptoms of respiratory distress. A
few studies found no significant changes in haemoglobin
levels in COVID-19 patients.19,20 Although Lippi et al
suggested monitoring haemoglobin levels to detect poor
prognosis, more exploratory studies are needed on this
aspect.21 Haematological indices of COVID-19 patients
are important to find out secondary infection and
immunological stage of the patients.
In present study patients in the severe group had more comorbidity,
like
diabetes,
hypertension
and
hypothyroidism. In some other studies higher morbidity
and mortality have been reported among patients with comorbid conditions.
Infection-related biomarkers, like PCT and CRP have been
recorded in our study; an increase in CRP was recorded in
63.6% of total cases whereas 83.3% of cases admitted in
the ICU. Similar findings were reported in other studies so
we can say PCT and CRP is excellent predictor of
inflammation of tissues and organs.22-24

Management of symptomatic COVID-19 patient was a big
task for health care sector. Based on statistical analysis of
the present study, we concluded that novel corona virus not
only affecting respiratory system but also other vital
organs. On the basis of haematological and biochemical
findings we can predict the severity of COVID-19
infection. The present study also analyses that liver and
kidney dysfunction occurred more in diabetes and
hypothyroidism COVID-19 patients. Despite the
limitations of the study, the analysis of the study will be
helpful for the treatment of COVID-19 patients.
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