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Abstract: Background: The world is currently witnessing a drastic disruption of everyday life due to the rapid
progression of the corona virus disease 2019 (COVID-19) pandemic. However, the information on risk factors
predicting the prognosis and mortality due to covid-19 is limited. Objectives: To find the levels of serum CRP,
D-Dimer, and LDH in confirmed Covid-19 patients and compare their levels in patients who do not require
invasive mechanical ventilation (IMV) and with patients required IMV for the treatment management.
Methods: A Cross sectional study was carried out on 106 confirmed cases of Covid-19, in whom Random
blood sugar (RBS), Creatinine, Urea, C- reactive protein (CRP), D-Dimer and Lactate Dehydrogenase (LDH)
were measured. Results: To assess the clinical utility of CRP, D-Dimer and LDH for predicting hospital
outcome in Covid-19 Patients, they were divided into two groups, Group I were Covid-19 Patients who did not
require ventilation and Group II Covid-19 patients needed invasive mechanical ventilation for the management.
CRP and D-Dimer levels were significantly increased with p value <0.05 in group II when compared to group
I, but the levels of LDH did not show a statistical significant difference in group I and group II. Conclusion:
Our study advocates that determination of biochemical parameters like CRP, D-Dimer and LDH at the time of
hospitalization helps in predicting the severity of disease and need for IMV leading to better treatment
management and prevention of adverse outcome.

Keywords: Covid-19, C- reactive protein, D-Dimer and Lactate Dehydrogenase, Severe Acute Respiratory
Syndrome.

Introduction more than 9.6 million cases with 1.42 lack

Severe acute respiratory syndrome coronavirus 2 mortality till November 2020 [4].

(SARS-CoV-2), is one of the deadliest pandemic
that has disseminated the whole world from
Wuhan, China. It is the greatest global public
health crisis since 1918 influenza outbreak [1].
World health organization named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-
2) as coronavirus disease 2019 (COVID-19) [2].
Currently, the number of individuals with
COVID-19 is still soaring worldwide. As of
November 3, 2020, according to the WHO,
confirmed COVID-19 patients exceeded 46
million with over 1.2 million deaths worldwide
[3]. India is among the top countries reported

Majority of the patient infected by COVID-19
have mild illness and small number of them
progress to severe cases in a shorter period of
time and die of multiorgan failure, especially
the elderly patients with co-morbidities [5-6].
The diagnostic tests that can be used to predict
the development of severe disease play a vital
role for the treatment and prognosis of
COVID-19 infection. In a multitude of blood
test and imaging conducted on these patient
biochemical parameters like CRP, D-Dimer
and LDH are measured in many health care
settings.
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CRP is a pro-inflammatory marker, increased in
the blood under the influence of -cytokine
interleukin (IL6). High levels of CRP > 50mg/dl
are observed in bacterial infection, cardiovascular
diseases and other inflammatory states. It can also
be used as prognostic marker for the underlying
disease. D- Dimer are peptide fragments
produced by the degradation of fibrin. Their
concentration in blood is very low, and high
levels are seen in diseases involving production
and breakdown of fibrin clots [7-8].

Lactate dehydrogenase (LDH) is an enzyme that
converts lactate to pyruvate in the cells of most
body tissues. Increased serum LDH levels seen in
conditions, such as hemolysis, liver diseases,
sepsis, cancer and severe infections. Nowadays,
there was much evidence suggesting that the
serum LDH levels serve as a non-specific
indicator of cellular death in many diseases.
However, the current information about dynamic
change of LDH in COVID-19 pneumonia was
very still [9]. The present study is carried out to
evaluate the role of CRP, D-Dimer and LDH in
predicting the severity of infection and need for
IMYV in COVID-19 patients.

Material and Methods

Source of Data: A cross sectional study was
carried out on 106 Confirmed positive cases of
Covid-19 who were admitted in the Prakash
institute of medical science and research centre,
Urun Islampur between June — November 2020.
This study was approved by institutional ethical
committee. All the cases were confirmed Covid-
19 positive by real time reverse transcriptase
polymerase chain reaction (RT-PCR) assay in
nasal and pharyngeal swab specimen [10].

Data collection: After taking informed consent,
Cases were subjected to medical examination and
blood investigations. General health
characteristics such as Age, Sex, history of travel,
exposure to any other patient with similar illness
were noted. History of Diabetes, hypertension
and any other co morbid condition was recorded.

Biochemical investigations: A random blood
sample of about 3ml was drawn from all the study
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subjects.  Serum  was  separated by
centrifugation and used for estimation of
RSG, Serum Creatinine, blood urea, CRP, D-
dimer, and LDH.

Methods of Estimation: RSG: Glucose
Oxidase Peroxidase, Serum Creatinine: Kit
based Jaffe’s method, Blood Urea: Modified
Berthelot’s Method. CRP: Turbidimetric
Method using a reagent kit Tubilatex, D-
dimer: kit based on Latex Enhanced Immune
Turbidimetry. LDH: UV kinetic method.

Statistical Analysis: The data was collected
and compiled and analyzed using SPSS
statistical package version 17.0. Pearson’s
correlation test was performed to examine
various correlations. Unpaired t-test was used
for two group comparison. For all the tests p
value of < 0.05 was considered for statistical
significance. Results are expressed as Mean,
SD, and range values for continuous data,
number and percentage for discrete data.

Results

A total of 106 patients with confirmed
COVID-19 infection were enrolled in this
study. Among the patients 37 were females
and 69 were males, the average age was 51-
S6years. To assess the clinical utility of CRP,
D-Dimer and LDH for predicting hospital
outcome in Covid-19 Patients, they were
divided into two groups, Group I were Covid-
19 Patients who did not require ventilation
and Group II Covid-19 patients needed
invasive mechanical ventilation for the
management. CRP and D-Dimer levels were
significantly increased with p value <0.05 in
group II when compared to group I, but the
levels of LDH did not show a statistical
significant difference in group I and group II
(Table 1).

Table-2: The Average age in Group I was
Slyears and group II was 56years. Among the
Group I patients, 5 and in group II, 6 patients
were suffering from diabetes mellitus and 3
had chronic kidney disease.
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Table-1: Levels of CRP, D-Dimer and LDH in Group I and Group II

Parameters Group I Group II P value
No of Patients 84 14
CRP 43.94 +£29.39 74.8818 + 33.45 <0.05
D-Dimer 1.55+1.7 343 +£3.42 <0.05
LDH 615.03+275.664 665.74+290.872 >0.05
Table-2: General Characteristics and Routine (Table 3). But unlike other studies we could
Biochemical parameters not find a statistical significant difference in
Group I Group II the levels of CRP, .D—Dlmer and LDH
: between those who survived and non survived
No of Patients 84 14 . .
Covid-19 patients, may be because sample
Age(Average) Slyears S6years size is small in our comparison groups.
Diabetes 5 6 Studies with larger sample size are required to
find out the risk factors associated with the
CKD 0 3 . . . .
severity and mortality of Covid-19 disease.
RBS 122455 174.45+89.3
Urea 27.3+12.6 31£14.3 Fig-1: Distribution of Cases in Group I and Group
Creatinine 0.9+0.33 1.03£0.45 [l 'and Total death.
Distribution of Patients
Among the 106 Covid-19 cases, 80 patients had 100
mild to moderate disease and recovered within 2 84 B Survived
.. . . . g 80
2weeks of acquiring infection and got discharged = o Non survived
. .S . 5 60
and 4 patients developed complications and did S 0
not survive. 14 patients required IMV and 4 T v .
among them died. Total 8 patients developed 3 . 4 . —
complications and did not survive (Figure 1). We 'g
also compared the levels of CRP, D-dimer and z Grovp! Groupll Total Death

LDH among the survival and non-survived group

Table-3: Comparison of Levels of CRP, D-Dimer and LDH among the covid-19 patients who survived
and non-survived

Parameters Survived Non Survived P value
No of Patients 98 8
CRP 46.7219+£31.22 61.16+ 34.24 >0.05
D-Dimer 1.86+2.25 1.59+ 0.67 >0.05
LDH 624.37+275.052 609.00+305.366 >0.05

Discussion

The pandemic infectious disease Covid-19 has
spread rapidly across the globe and became an
urgent public health challenge. According to
WHO’s report, the pandemic will continue at
least for years [11]. Clinical and epidemiological
features have been reported by many studies [10,
12-14], but the knowledge about the biochemical
parameters predicting the severity and mortality
of the disease is reported by vary few studies.

Thus the aim of this study is to find out the
levels CRP, D-Dimer and LDH and compare
the levels between patients with mild and
severe COVID-19 infection. We divided the
patient into two groups based on requirement
of Invasive mechanical ventilation for the
management of COVID-19 disease. Group 1
included the patients having mild to moderate
disease and did not require ventilation. And
group 2 included the patients who developed
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severe disease and required Invasive mechanical
ventilation for the management. We found
statistical higher levels (p value <0.05) of CRP
and D-Dimer in group 2 patients when compared
to group 1. Our findings are in accordance with
previous studies [1, 2, 10, 15-16].

We also compared the levels of serum CRP, D-
Dimer and LDH in patients who survived and
with those did not survive due to Covid-19
diseases and found high levels of these
parameters in patients who did not survive but
were not statistical significant (p value>0.5)
unlike the study reported by yongsheng Huang
and et all, may be because of small comparison
groups. High levels of inflammatory markers are
critical indicators of underlying systemic
vasculitis processes and dysregulation of
coagulation mechanism that leads to parenchymal
lesions in vital organs [17].

CRP is nonspecific acute phase reactant used
clinically as a biomarker for different
inflammatory and infectious conditions [18].
Studies have shown a direct association between
the level of CRP with the inflammation and
severity of disease [19-20]. Hence suggesting that
CRP levels can be most effective and sensitive
biomarker in predicting the COVID-19 disease
progression.

The increased levels of D-Dimer in COVID-19
disease may be because of severe Pneumonia
causing increased inflammatory response and
Hypoxia, triggering Coagulation and fibrinolysis,
which is followed by hypercoagulability state
leading to DIC and multiorgan failure [21-22]. In
our study we found high levels of LDH in Group
IT when compared with group I but were of not
statistical ~ significant. ~ Severe =~ COVID-19
infections may cause cytokine-mediated tissue
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damage and LDH release [23]. Since LDH is
present in lung tissue (isozyme 3), patients
with severe COVID-19 infections can be
expected to release greater amounts of LDH in
the circulation, as a severe form of interstitial
pneumonia, often evolving into acute
respiratory distress syndrome [24].

The findings of our study suggest that
determination of serum CRP, D-Dimer, LDH
along with the other routine laboratory test are
useful for predicting high risk and need for
mechanical ventilation in the early stage to
prevent the adverse outcome of Covid-19
disease. Early prediction of high risk cases
will guide us in allocating the resources for
these patients and prepare in advance as
presently our health care facilities have been
exhausting due to very rapid spread of Covid-
19 disease. Our study has limitations of
collecting sample from a single center and
small sample size. Large scale research
studies are required to support our findings.

Conclusion

Since the Covid-19 infection has become
widespread. Never before have we
experienced a health emergency like this,
study of biomarkers is essential for
determining high risk categories following
Covid-19 diagnosis for optimal resource

allocation, to improve the clinical
management and prevention of serious
complication. Our study advocates that

determination of biochemical parameters like
CRP, D-Dimer and LDH at the time of
hospitalization helps in predicting the severity
of disease and need for IMV leading to better
treatment management and prevention of
adverse outcome.
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