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ABSTRACT

Background and objective: In COVID-19 positive patients presents with fever, throat pain, cough, respiratory distress, myalgia and fatigue are
the initial symptoms which may later on progress to metabolic acidosis, adult respiratory distress syndrome, multiorgan failure and ultimately
shock leading to death. Multiple morbid factors like hypertension, diabetes mellitus etc. increase the mortality in these patients. This present study
aimed to demonstrate the associations of biomarkers derived from hematological parameters with the COVID-19 patients as compared to COVID-
19 negative patients in the emergency room at the first visit. Materials and methods: Total 169 patients of more than 18 years were included who
have been considered as possible Covid-19 positive according to following criteria of Scientific Committee of Ministry of Health. From all the
patients after getting clinical symptoms suggestive of COVID-19, throat swab and nasopharyngeal swab were taken for detection of COVID-19
virus by real time PCR, blood was drawn for rapid antigen test, hematological profile, no other test were performed initially. Results: Males were
significantly affected as compared to females both in COVID-19 positive and negative cases. But as compared to ages there was no significant
difference between both sexes. There was no significant difference in symptoms between COVID-19 positive and negative patients except “loss of
taste” where COVID-19 patients were significantly affected as compared to COVID-19 positive patients. In case of hematological parameters,
platelet count, leukocyte count, absolute neutrophil count, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio and systemic inflammatory
index were significantly high in COVID-19 patients as compared to COVID-19 negative patients, but there was no significant difference in
absolute lymphocyte count in both the groups. Conclusions: Due to less accessibility as well as more time consuming of RT-PCR test leukopenia,
neutropenia, thrombocytopenia were more easily diagnosed at the first visit in very short time and it was found valuable in the initial diagnosis of
COVID-19. Low NLR and SII were also found in COVID-19 patients.
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INTRODUCTION:

Covid-19 was first epicentered in Hubei province, Wuhan, China, then
was spreaded throughout the World within a span of few days to
months'’. World Health Organization (WHO) declared it as pandemic
in the World on 12/03/2020 as it produced numerous challenges in the
global health care system’. Though the main target of COVID-19 is
lung but as the disease becomes serious, it will involve other systems in
the body. Nearly half of the patients are either asymptomatic carriers or
pre-symptomatic. Patients presents with fever, throat pain, cough,
respiratory distress, myalgia and fatigue are the initial symptoms
which may later on progress to metabolic acidosis, adult respiratory
distress syndrome, multiorgan failure and ultimately shock leading to
death®’. Though the exact mode of transmission in unknown, but
circumstantial evidences supports person-to-person transmission, and
the most possible routes are contact and droplet-based’. In early 2020,
by using next generation sequencing of the throat swab from infected
patients in Chinese Centre for Disease Control a novel coronavirus was
identified which was previously named as Acute Respiratory
syndrome coronavirus 2"*. Covid-19 plays an important role in the
pathogenesis of disease manifestations by triggering antiviral immune
system and thus produces uncontrolled inflammatory response that
leads to hematologic abnormalities’. Different types of hematological
abnormalities facilitate the secondary microbial infection leading to
multiorgan failure, shock and death. Different types of comorbidities
like hypertension, obesity, and diabetes mellitus are associated with
increased risk of coronavirus infection. Obesity is the most important
factor that alters metabolic, hormonal and inflammatory function'*"".

Hypertension may be an isolated predictor of severe coronavirus
infection at extremes of ages”. Diabetic patients are very prone to
develop pneumonia due to coronavirus or secondary bacterial
infections, sepsis and may be associated increased morbidity and
mortality™'*". Again, these co-morbid survived patients have
increased chance of post-Covid complications. Blood tests play an
important role in the early diagnosis of coronavirus disease like
leukocyte count, lymphocytic or neutrophil predominance, markers of
inflammation, markers of collateral organ damage in the form of acute
renal failure or acute hepatic failure, biomarkers providing
information of the nature of pneumonia whether it is due to secondary
bacterial infection or not'"’. In complete blood count total white blood
cell count, neutrophil, lymphocyte and platelet count and its volume
and certain ratios are included™"*". Neutrophil is the most important

cell responsible for initiating and continuing inflammatory process
guided by mast cells, macrophages and epithelial cells. Stress
increases neutrophils and reduces lymphocytes, hence the ration of
these two parameters are used as inflammatory marker”. Till now
extensive elaborative studies regarding the correlation between the
hematological abnormalities and severity of COVID-19 patients are
limited worldwide. Again, due to local mutation of coronavirus in
different Geographical locations, mortality related to coronavirus
disease vary in those areas™. West Bengal is a densely populated areas
with high co-morbid factors. Hence, this present study aimed to
demonstrate the associations of biomarkers derived from
hematological parameters with the COVID-19 patients as compared to
COVID-19 negative patients in the emergency room at the first visit.

MATERIALSAND METHODS:

This was a retrospective cross-sectional study carried out jointly in two
Tertiary care Hospitals in the line with research regulations after getting
the approval from the Institutional Ethical Committee of MGM Medical
College & LSK Hospital, Kishanganj and Bihar. Total 169 patients of
more than 18 years were included who have been considered as possible
Covid-19 positive according to following criteria of Scientific
Committee of Ministry of Health. The criteria include patient with either
at least one sign of symptom of either fever or acute respiratory disease
like cough or respiratory distress, or the clinical features which is
unexplainable by any other disease or history of travel to another country
in the previous 14 days before the of symptoms of the patient or his
relative or close contact with COVID-19 patient positive by Real time
PCR”. From all the patients after getting clinical symptoms suggestive of
COVID-19, throat swab and nasopharyngeal swab were taken for
detection of COVID-19 virus by real time PCR, blood was drawn for
rapid antigen test, hematological profile, no other test were performed
initially. Swab samples were tested as urgent basis as also rapid antigen
tests. Complete blood count was done in hematological laboratory.

Systemic inflammatory index (SII) = Thrombocyte count X
Neutrophil count/Lymphocyte count.

Neutrophil-lymphocyte ratio (NLR) = Absolute neutrophil
count/Absolute lymphocyte count.

Platelet-lymphocyte ratio = Absolute count of platelet / Absolute
lymphocyte count.
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Statistical Analysis:

Data was analysed by IBM SPSS 25.0. Shapiro-Wilk test, histogram
and Q-Q plots. Chi-square test was utilized to categorical variables
expressed in number and percentage. The independent samples were
analysed by t-test and were presented as mean and standard deviation
in case of parametric variables and in case of non-parametric variables
by Mann-Whitney U test to derive median and interquartile range.

Binary Logistic regression test was done to assess diagnostic utility of
biomarkers and systemic inflammatory index.

Receiver operating characteristic (ROC) curve was generated,
Youden's index was used to detect cut-off values in the diagnosis of
COVID-19. Area under the curve was calculated. 95% confidence
limit was calculated, two-tailed p <0.05 was considered as significant.

RESULTS:

Males were significantly affected as compared to females both in
COVID-19 positive and negative cases. But as compared to ages there
was no significant difference between both sexes. There was no
significant difference in symptoms between COVID-19 positive and
negative patients except “loss of taste” where COVID-19 patients were
significantly affected as compared to COVID-19 positive patients
[Table1].

Table 1: Comparison of patients between RTPCR positive and
negative patients:

Demogr |Item Total (n =|Positive (n =|Negative (n |P value
aphy 169) 116) =53)
Gender |Female |49 35(30.17%) |14 (26.41%) |0.05%*
(28.99%)
Male 120 81 (69.82%) |39 (73.58%)
(71%)
Age General |47.55+ [4735+ 48 +£13.15 |0.766*
13.20 13.22
Female (4691 [46.12+ 48.92 + 0.274*
14.50 14.42 14.49
Male 4781+ |47.88+ 47.66 + 0.464*
12.62 12.62 12.61
Sympto |Fever 102 44 (83.01%) |<0.389*
ms (87.93%) *K
Cough 91 (78.45%) |35 (66.03%) |<0.085*
k3k
Diarrhea 39 (33.62%) |14 (26.41%) |<0.347*
®k
Dyspnea 62 (53.45%) |21 (39.62%) |<0.094*
*%
Headache 49 (42.24%) |24 (45.28%) |<0.711*
ek
Loss of 31 (26.72%) |27 (50.94%) |0.002%**
taste *
Sore 10 (8.62%) |8 (15.09%) |0.204%*
throat *
Chest 2(1.72%) |0 0.337**
pain *
*Independent sample t-test
**Chi-square test
***Two trailed test with proportion related p value calculator

In case of hematological parameters, platelet count, leukocyte count,
absolute neutrophil count, neutrophil/lymphocyte ratio, platelet/
lymphocyte ratio and systemic inflammatory index were significantly
high in COVID-19 patients as compared to COVID-19 negative
patients, but there was no significant difference in absolute
lymphocyte count in both the groups [Table 2].

Table 2: Comparison of hematological parameters between
RTPCR positive and negative patients:

PLR 115.56 £45.5 130.7£45.7 0.04*
SII 425.45 + 243.6. 855.6+614 0.000*
*Independent sample t-test

DISCUSSION:

COVID-19 infection is very serious infection with high mortality,
hence urgent diagnosis is required, and definite presence of virus can
be diagnosed by Real time Polymerase Chain Reaction (RT-PCR). But
inthe COVID era, due to exponentially increasing number of patient in
the face limited number of staffs for doing the tests and limited number
of laboratories approved for performing these tests results of these tests
take longer period of time to come to the patients. So during visit in the
emergency inexpensive complete blood count is very essential to
detect possible COVID-19 infection. In the present study 69.82%
males (81 out of 116) were affected by COVID-19 with average age of
47.88 + 12.62 years which was nearly similar to the study of Usul E et
al, where 69.3% males were COVID-19 with average age of 46.2 +
15.5 years™. Average age of males were higher in males as compared to
females (46.12 + 14.42). But in the study of Guan et al, average age of
males were 47 and 52% were affected”. Again the study done by Li et
al demonstrated high median age of males (59 years), but 56% males
were affectd”. So from all the studies it has been demonstrated the
middle group males were affected more frequently as compared to
females.

In the present study COVID-19 positive patients fever, cough and
diarrhea were more common, whereas, in the study of Usul E et al
along with fever and cough sore throat was also very common™. Again
in the study of Yang et al, same findings were demonstrated like fever
and cough were the predominant symptoms™. But contrary to the
present study diarrhea was the less common features in the study of
Guanetal™. Another study done by Huang et al, demonstrated 98% and
76% patients presented with fever and cough respectively out of 41
patients”.

The present study showed low platelet, leukocyte and neutrophil count
in COVID-19 positive patients which was consistent with study of
Usul E etal and Guan et al”**. Again thrombocytopenia and leukopenia
were found in the study done by Assiri et al and Xu et al
respectively”*”. In case of viral pneumonias leukocyte level is less than
10000/cc whereas, in bacterial pneumonias it may be as high as
40000/cc”. In some study platelet count was disproportionately low in
respect of the clinical status of the patient’. So, in case viral
pneumonias, immune system may play a significant role to decrease
the leukocyte, platelet and neutrophil count. In one study there was
evidence of mild thrombocytopenia in COVID-19 positive patients at
first visit”.

Although unproven, there is a relationship between neutrophilia and
bacterial infection and lymphocytosis and viral infection and this can
be differentiated by neutrophil/lymphocyte ratio (NLR)™*. In a
retrospective study in patients suffering from pyrexia of unknown
origin, NLR was higher in case of bacterial infection as compared with
viral infection”. Early diagnostic marker of aiv-H7N9 patients was
NLR as demonstrated in the study done by Zhang et al*.

Systemic inflammatory index (SII) acts as prognostic marker for the
follow-up of the patients with sepsis and predict the prognosis of small
cell lung cancer and hepatocellular carcinoma™*”. In the same study it
was demonstrated that in COVID-9 patients this index was
significantly low.

CONCLUSIONS:

Due to less accessibility as well as more time consuming of RT-PCR
test, leukopenia, neutropenia and thrombocytopenia were more easily
diagnosed at the first visit in very short time and it was found valuable
in the initial diagnosis of COVID-19. Low NLR and SII were also
found in COVID-19 patients.
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