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ABSTRACT

Objectives :To develop a new simple
hematological prognostic index (severity index) in
order to assess the severity state of SARS-CoV-2 at
the earliest.

To compare the hematological prognostic index
between the young and old and to correlate it with
the clinical severity of the disease.

Materials and Methods:

This observational cross sectional study was
conducted in all the covid 19 positive patients, as
well as in patients who were tested negative for
covid, but with positive CT findings favouring a
diagnosis of covid 19,in both young and old(n=250
, each group) . The clinical symptoms and the lab
parameters such as total wbc count, LDH, Absolute
Monocyte and absolute lymphocyte count were
analyzed to calculate the prognostic index, which
was compared with the clinical severity in both the
age groups. Statistical analysis was computed by
kappa statistics, chi square test, t test and one-way
anova test.

Results : The prognostic index (severity index) was
found to be statistically significant among both the
age groups (p<0.001) and was also found to be
directly proportional to the clinical severity of the
disease.

Conclusion: The prognostic index can be used to
predict the clinical outcome and severity in patients
with covid-19 during early stage of the disease.
Keywords: Covid-19, Severity Index, LDH,
SARS-CoV-2

I INTRODUCTION
COVID 19 was declared as a pandemic by
the WHO on the 11™ march 2020 and has caused
the most dangerous health disaster throughout the
world since the second world war®"

In India, around 10 million people have been
infected and approximately 150 thousand people
have succumbed to SARS-CoV-2 infection®"
Covid 19 infection presents as a range of
symptoms comprising of fever, cough, sore throat,
myalgia on the milder side of the spectrum to
pneumonia and ultimately respiratory failure on the
severe side of the spectrum®:
Many studies on prognostic indices have been
conducted and analysed, namely the biomarkers
such as Serum ferritin, lactate dehydrogenase,
Creactive protein, procalcitonin, IL6, D dimer®®
As the second wave has caused increased
mortality and morbidity among covid 19 patients,
with the extensive pressure on the already
overburdened intensive care units, the time has
come to find out ways to understand and categorise
the severity of the disease at the earliest time of
presentation, by studying a novel haematological
prognostic index™:
No studies regarding the index have been done in
the Indian Population and hence the need for the
study.

Il MATERIALS AND METHODS

Source of data:

With the approval of the Institutional
Ethical Committee (Date 30/6/2021, protocol
number:  SIMS/IEC/629/2021-22), All  the
laboratory tested covid 19 positive patients (tested
by either Rapid antigen test /RTPCR) and the covid
19 negative patients with positive CT findings
suggestive of covid 19 infection, admitted in the
McGann District teaching Hospital Shimoga, were
included in the study.

Sample size:
In each group, a sample size of 250 were included.
Since the comparison is between the

DOI: 10.35629/5252-0304600605

[Impact Factorvalue 6.18| 1SO 9001: 2008 Certified Journal ~ Page 600



o

: International Journal Dental and Medical Sciences Research
g Volume 3, Issue 4, July-Aug 2021 pp 600-605 www.ijdmsrjournal.com

young and the old patients, the young patient’s
category were taken between the age group 18 to
45 years (Group 1) and the old patient’s category
were taken above the age of 45 years (group 2).

Design of the study:
Observational cross-sectional study.

Inclusion Criteria:

1. All the laboratory tested covid 19 patients
admitted to the hospital, irrespective of the
comorbidities in the patients.

2. All the patients tested negative for covidwith
positive CT findings suggestive of covid.

Exclusion criteria:

1. Pregnant patients

2. Pediatric patients

3. Patients who died within few hours of
admission, especially when their hematological
parameters have not been analyzed.

4. Patients with symptoms of covid 19 with
negative RTPCR/ RAT reports and negative
CT changes.

Methodology:

The Clinical features and lab parameters of all the
laboratory tested covid 19 patients, admitted to
McGann District teaching HospitalShimogawere
studied.

The clinical features were assessed by history
taking and the remaining data were retrieved from
the case sheets. It was categorized / staged as
follows:("®

-Mild (Clinical Symptoms with absent radiographic
features)
-Moderate
changes)
-Severe (RR>30/min or SpO2 < 93%)
-Critical (Ventilator support)

(Respiratory  symptoms with CT

For the laboratory work up:The blood
sample was assessed by Sysmex (automated cell
counter). From the hematological parameters, total
WBC count, monocyteand lymphocyte count were
studied. LDH was the only biochemical parameter
which was analyzed.Thehematological prognostic
index or the severity index is calculated according
to the following formula: Monocyte/lymphocyte
absolute counts X LDH (lactate
dehydrogenase)/upper normal LDH value This new
index is the result of 3 main parameters which are
the monocyte count, lymphocyte count and lactate
dehydrogenase which is the enzyme reflecting the
disease severity”"

The prognostic index was classified as
mild if it was below 0.60, moderate if it was
between 0.60 and 1.55, and more than 1.55 for
severe cases.

After calculation of the prognostic index
in each group, the prognostic index was correlated
with the clinical stagein both the age groups to see
the statistical significance. The index was also
correlated with the clinical outcome as well.

Statistical analysis:

The data collected wasanalyzed by kappa
statistics, chi square test, t test and one-way anova
test. The p value <0.05 was considered to be
statistically significant.

11l RESULTS
A total of 250 patients were studied in
each group.The severity index/hematological
prognostic index was compared with the clinical
stage, separately in each group, by kappa statistics
and the p value was found to be statistically
significant (p =0.000)

Table 1: Distribution of the young and the old patients as per the severity index and clinical stage

Age Severity index | Clinical Clinical Clinical Clinical Total
group category stage stage stage stage
Mild Moderate Severe Critical
Young Mild (<0.66) 37 36 92 16 181
Moderate (0.6 to | 2 10 32 5 49
1.55)
Severe (>1.55) 0 4 12 4 20
Total 39 50 136 25 250
Old Mild (<0.66) 13 50 67 11 141
Moderate (0.6 to | 3 14 37 5 59
1.55)
Severe (>1.55) 2 14 22 12 50
Total 18 78 126 28 250
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Chi square test to compare the variation in
the young and the old in terms of the categorical
variables
The age group when compared with the severity
index yielded a significantp value (p=0.000), i.e.,
the severity index was more with the age.

Cross tabulation of age and clinical stage was
significant (p=0.002) implying that clinical stage of
disease increases with age.

Table 2 :Independent t test was done to compare the variables among the different age groups

Young age, Mean | Old age, Mean + sd P value
+sd t
Age 36.04+7 61.28+9.61 -33.569 <0.001
LDH 909.66+512.89 1179.73+902.45 -4.114 <0.001
Monocyte
percentage 2.12+1.85 2.02+1.64 0.639 0.523
Absolute Monocyte
Count 165.54+171.96 179.88+190.11 -0.885 0.377
Total WBC Count | 8022.72+3987.19 9149.04+5720.82 -2.554 0.011
Absolute
Lymphocyte Count | 1274.32+762.69 1173.57+£1053.24 1.225 0.221
Lymphocyte
percentage 18.6+£10.48 15.04+10.84 3.73 <0.001
Severity Index
calculation 0.53+0.83 1.11+1.88 -4.503 <0.001

LDH comparisonbetween the two groups
showed that LDH is higher in Older age group and
is statistically significant with a p value of <0.001.

Analysis of the Monocyte and the
Lymphocyte percentage among the two groups
showed that both were found to be higher in the

Younger age group , but the former was not
statistically significant and the latter was
statistically significant.

Total WBC Count and the severity Index
calculation was found to be higher in Old aged
group with a statistically significant result.

Table 3 :Chi square test to compare the severity index in the young and the old age group with the clinical

outcome

Value df P value (<0.05 is
significant)
Young age | Pearson Chi-Square | 26.984 2 <0.001
Old age 4.014 2 134
Table 4 :Overall comparison of Lactate dehydrogenase with the clinical stage
LDH Clinical numbers Mean SD df2(welch) | p value

Stage / F(Anova)

Mild 57 613.0737 347.8464

Moderate 128 1027.142 814.1959

Severe 262 1066.24 719.0392 162.955 <0.001

Critical 53 1444774 787.3652

Total 500 1044.694 745.6057

Table 5 :Overall comparison of the monocyte percentage with the clinical stage

Monocyte Clinical numbers Mean SD df2(welch) | p value
percentage Stage / F(Anova)
Mild 57 2.473684 2.236908
Moderate 128 2.325781 1.706645
Severe 262 1.962977 1.632677 139.31 0.02
Critical 53 1.584906 1.669108
Total 500 2.074 1.74751
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Using one way ANOVA test to analyse
the monocyte percentage yielded the following
result -mean value of Mild (2.473684) is highest

followed by Moderate(2.325781),Severe(1.962977)
least in Critical(1.584906). This difference is
statistically significant.

Table 6 :Overall comparison of the lymphocyte percentage with the clinical stage

Lymphocyte | Clinical Numbers Mean SD df2(welch) | p value
percentage Stage / F(Anova)

Mild 57 23.68421 12.87184

Moderate | 128 17.32813 10.58978

Severe 262 16.28244 10.01044 144,146 <0.001

Critical 53 10.88679 | 8.558982

Total 500 16.822 10.79454
Comparison of Lymphocyte percentage byModerate (17.328125), Severe(16.28244275)

using one way ANOVA test showed that the mean
value of Mild (23.68421053) is highest followed

least in Critical(10.88679245). This difference is
statistically significant.

Table 7:Overall comparison of the severity index with the clinical stage

Severity Clinical numbers Mean SD df2(welch) | p value
Index Stage / F(Anova)
Mild 57 0.380456 0.836318
Moderate 128 0.847836 1.603681
Severe 262 0.800137 1.429455 154.82 0.001
Critical 53 1.340057 1.818726
Total 500 0.821736 1.482462

Comparison of Severity Index calculation
using one way ANOVA test showed that the mean
value of Critical (1.340057) is highest followed by
Moderate (0.847836), Severe (0.800137) least in
Mild(0.380456). This difference is statistically
Significant.

1V DISCUSSION

As we all know, the covid 19 pandemic
has caused enough mortality and morbidity
throughout the world. The patients who are affected
by the disease, may recover or may succumb to it,
due to the varying nature of the disease.

In order to detect the disease at an earlier
stage, a prognostic index was developed by
Hammadi et al, with the index comprising of the
absolute monocyte and lymphocyte count, LDH.

Other scoring systems have been devised
with various other lab parameters,to predict the
mortality of covid 19. Some of them being the
covid 19 lab score and CoLACD®? Other studies
have compared CT scores and laboratory
parameterst-

This particular prognostic index called the
covid severity Iragi index by Hammad et al, is a
new one of its kind, with basic, routine parameters
to evaluate the severity of the disease at an early
stage. No other articles have been published in this
regard. Both the clinical features(which can be
graded) and the lab parameters can supplement

each other in diagnosis and predicting the severity
of the disease.

In our study, the prognostic index was
calculated and compared with the clinical stage in
both the young and the old age groups, and the
result was found to be significant (p value of
<0.05), implying that the critical clinical stage is
directly proportional to the severity index.

The severity index was also found to be
more in the old age group as compared to the
young.

As far as the individual parameters are
concerned, in our study, the LDH values shoots up
with severity the disease. Thefinding of this
parameter is consistent with the studies done
byMoutchia et al, Taj et al, Garcia et al,Han et al,
to name a few*31419-

In our study, the lymphocyte count
decreased  with  the severity and with
age(Lymphopenia) and was found to be statistically
significant  (p<0.001). This finding is in
concordance with the studies done byDevanandan
et al, Antunez et al, Zhang et al to name different
studies(lo,ll,lﬁ).

Lymphopenia in covid is predominantly
due to the inflammatory cytokine storm”- Other
mechanisms could be due to the result of selective
bone marrow suppression of the lymphocytes or
due to redistribution of the cells.
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Similarly, monocytopenia is also a
consistent feature seen in severe covid 19 infection,
which was the finding in our study as well as in
studies done by Anurag et al*®"

Every study has its own merits and
limitations. Merits being that : this study is one of a
kind, with the routine parameters being the
components of the severity index.So, the results are
easy to calculate and interpret.Moreover, the results
of the correlation of the severity index with the
clinical stage of the disease,published in the
reference article by Hammad et al as well asours,
are statistically significant.

The limitations of this study are that, the
other lab parameters like procalcitonin, IL2, IL- 6,
D dimer and crp and Ct score were not included as
components of the index.

In conclusion —our data and the statistical
analysis of the same shows a statistical significance
between the clinical stage of the disease and the
severity index, and between age and severity index
as well, thereby making it a good index to assess
the severity of covid 19.

Also, to the best of our knowledge ,these
studies have not been done in the Indian
Population, hence the reason to do the same. But
further validation in large cohort is required.
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