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Background: SARS-COV-2 is also known as coronavirus causes an infectious disease
has caused a global concern due to its pandemic nature. In India, nearly 36 million cases
and 5.1 lakh deaths have been recorded so far. Laboratory biomarkers play an important
role in improving the clinical situational awareness by predicting risk stratification and by
discriminating between severe and non-severe cases. There is no sufficient information
available regarding the role of C-reactive protein (CRP), lactate dehydrogenase (LDH),
Vitamin D, and interleukin-6 (IL-6) in the prognosis of COVID-19 patients in Southern part
of India. Aims and Objectives: We aim to retrospectively analyze CRP, LDH, Vitamin D, and
IL-6 in COVID-19 patients. Materials and Methods: The observational and retrospective study
was carried out from the case records of 103 patients from November 2021 to February
2022 in which CRP, LDH, Vitamin D, IL-6, COVID-19 Reporting and Data System (CO-RADS),
and CT sore were analyzed during admission and follow-up period in the hospital. Mean,
mean difference, standard deviation, standard error difference, and P value were calculated.
P<0.05 was considered to be significant. Results: CRP, LDH, IL-6, Vitamin D, CO-RADS,
and CT score were decreased during the follow-up period when these levels were compared
at the time of admission in the hospital, while there is an increase in Vitamin D levels during
the follow-up period. Conclusion: The use of reliable and easy to use assays such as CRP,
LDH, Vitamin D, and IL-6 plays an important role in the diagnosis and prognosis of COVID-19.
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INTRODUCTION

SARS-CoV-2 virus causes an infectious disease which is
known as coronavirus.! Globally, over 229,000,000 cases
and 470,5111 deaths have been recorded.? In India, over
335,000,00 cases and 446,000 deaths have been recorded.?
Disease such as severe pneumonia, acute respiratory
distress syndrome (ARDS), and multiorgan failure develops
in a small proportion of patients although the majority
of the patients with COVID-19 are asymptomatic or can
develop mild influenza like virus.*

The pathogenesis of COVID-19 involves two phases.
In Phase 1, there is a suppression of innate immune
response which is increased in oxidative stress followed by
hyperinflammation in Phase 2.> Based on recent studies,
uncontrolled inflammation along with high viral load has
contributed to the severity of COVID-19.%

Laboratory biomarkers play an important role in predicting
risk stratification, in discriminating between severe
and non-severe cases which plays an important role in
improving the clinical situational awareness.®
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C-reactive protein (CRP), a biomarker of inflammation,
is synthesized in liver in response to intetleukin-6 (IL.-6).
Recent studies have reported an association between
higher CRP levels and severity of COVID-19." Due to its
influence on several immune pathways, Vitamin D plays
an important role in reducing the risk of viral respiratory
infections."" According to the available data, increased
lactate dehydrogenase (LDH) levels are seen in patients
with COVID-19.%

Since the available information is insufficient in this part
of the country, we did a retrospective study in a designated
COVID-19 tertiary care center in Tamil Nadu, South India,
on the role of CRP, LDH, Vitamin D, and IL-6 in the
prognosis of COVID-19.

Aims and objectives
To analyze the role of CRP, LDH, Vitamin D, and 1L.-6 in
COVID-19 patients.

MATERIALS AND METHODS

The medical records of COVID-19 patients admitted from
November 2021 to February 2022 were retrospectively
analyzed in a COVID-19 designated tertiary care hospital
in Tamil Nadu, South India and deidentified data were
obtained after getting approval from the Institutional Ethics
Committee. The case records containing insufficient data
and without any blood investigations were excluded from
the study.

Case records of 103 COVID-19 infected patients were
retrospectively analyzed for the following parameters,
namely, CRP, LDH, Vitamin D, and IL-6. Patient
characteristics (age and sex), the CO-RADS, and CT score
were also analyzed. Independent t-test was employed for
the statistical significance between the observed parameters.
The obtained data were analyzed using SPSS software
version 25.0.

RESULTS

Outof 103 case records of hospitalized COVID-19 patients’
percentage of male was 66.01% and that of female was
33.98%. In age-wise distribution, significant proportion
(49.51% of patients) was in the age group of 2650 years
followed by (34.95%) patients in the age group of
51-75 years. There was a decrease in the mean value of
COVID-19 Reporting and Data System (CO-RADS)
(1.30£0.46) during follow-up when compared with the
mean value of (4.76%1.34) during admission of the
hospitalized COVID-19 patients. The mean value of
CT score (10.33%£3.72) during admission decreased to
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(6.17%1.42) during follow-up of the patients. The mean
value of SpO, which was (95%%0.05) during admission
improved to (97%%0.008) (Table 1).

The mean value of CRP which was (22.72£6.74) during
admission decreased to (12.31%15.85) during follow-up.
There was a decrease in the mean value of LDH levels
from (466.33%161.73) during admission to (253.31£96.08)
during follow-up of the patients. There was an increase in
the mean value of Vitamin D levels from (29.89%18.09)
during admission to (37.88+12.47) during the follow-up of
the patients while there was a decrease in the mean value
of IL-6 from (56.36+80.96) to (10.41£15.57) during the
follow-up of the patients (Table 2).

Inindependent T test employed for CRP levels during the
admission and follow-up of the patients, the P value (0.05)
was found to be significant (Table 3).

Inindependent T test employed for LDH levels during the
admission and follow-up of the patients, the P value (0.05)
was found to be significant (Table 4).

In independent T test employed for Vitamin D levels during
the admission and follow-up of the patients, the P value
(0.01) was found to be significant (Table 5).

Variable COVID-19 patients

Demographics

Total patients 103
Male 68 (66.01%)
Female 35 (33.98%)

Age range
0-25 9
26-50 51 (49.51%)

51-75 36 (34.95%)
>75 7

Clinical findings

During admission During follow-up

Mean SD Mean SD
CO-RADS 4.76 1.34 1.30 0.46
CT-Score 10.33 3.72 6.17 1.42
SpO, 95% 0.05 97% 0.008

CO-RADS: COVID-19 reporting and data system

Laboratory findings During During
admission follow-up
Mean SD Mean SD
CRP 22.72 6.74 12.31 15.85
LDH 466.33 161.73 253.31 96.08
VITAMIN-D 29.89 18.09 37.88 12.47
IL-6 56.36 80.96 10.41 15.57

CRP: C-reactive protein, LDH: Lactate dehydrogenase, IL-6: Interleukin-6
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In independent T test employed for IL-6 levels during the
admission and follow-up of the patients, the p value (0.05)
was found to be significant (Table 06).

DISCUSSION

In our study, we retrospectively analyzed the role of CRP,
LDH, Vitamin D, and IL-6 from the case records of
COVID-19 infected patients. From the results of our study,
we found out that there is a marked decrease in the levels of
CRP, LLDH, I1.-6, and an inctrease in the levels of Vitamin D
during the follow-up period of COVID-19 infected patients.

CRP an acute phase reactant enhances phagocytosis
and facilitates clearance by binding to phosphocholine
in pathogens and membrane of host cells."” Recently,
reports have shown that increase in CRP concentrations in
COVID-19 patients has a five-fold greater risk of acquiring
ARDS than those with lower CRP values.'*'*

LDH is an intracellular enzyme and has five separate
isoenzymes among which LDH-3 is present in pneumocytes.
Greater amounts of LDH can be expected to be released in the
circulation of the patients with severe COVID-19 infections,
since LDH is present in lung tissue. According to the previous
studies, elevated LDH levels play an important role in

influencing the clinical outcomes in patients with COVID-19
as it reflects the multiple otgan injury and failure.'>'¢

In our study, there is an elevation in CRP and LDH levels in
COVID-19 infected patients on admission to the hospital and it
markedly decreased during the follow-up period in the hospital.

From the previous studies, it has been reported that there
is a decrease in Vitamin D levels in COVID-19 infected
patients when compared with COVID-19 negative patients
which is suggestive of a relationship between Vitamin-D
levels and COVID-19 positivity."'*

The previous experimental studies have demonstrated that
activation of Vitamin D in the lung tissues has a preventive
effect on interstitial pneumonia.”

The possible role of Vitamin D is characterized by the
inverse association between Vitamin D and IL-6. IL-6
which is crucial in regulating the inflammatory response has
been related to the severity and prognosis of COVID-19.2%*

IL-6 plays an important role in cell proliferation and
differentiation in addition in controlling the immune
response. Since it is elevated in many inflammatory diseases,
its control plays an important role during the course of the
disease.”* Our results showed that there is an increase

Levene’s Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Std. Error 95% Confidence
2-tailed Difference Difference Interval of the
Difference
Lower Upper
0 Equal variances 49.52 0.05 6.13 204 0.00 10.40 1.69 7.05 13.75
assumed
Equal variances 6.13 137.74 0.00 10.40 1.69 7.05 13.76

not assumed

CRP: C-reactive protein

Levene’s Test for
Equality of Variances

t-test for Equality

F Sig. t df Sig. Mean Std. Error 95% Confidence
(2-tailed) Difference Difference Interval of the
Difference
Lower Upper
0 Equal 19.96 0.05 11.49 204 0.00 213.02 18.53 176.48 249.57
variances
assumed
Equal 11.49 166 0.00 213.02 18.53 176.43 249.62
variances
not
assumes

LDH: Lactate dehydrogenase
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Levene’s Test for
Equality of Variances

t-test for Equality of Means

F Sig. t Df Sig. Mean Std. Error 95% Confidence
(2-tailed) Difference Difference Interval of the
Difference

Lower Upper

0 Equal 6.32 0.01 -3.68 204 0.00 -7.98 2.16 -12.25 -3.71
variances
assumed

Equal -3.689 18 0.00 -7.98 2.16 -12.26 -3.71

variances not

assumed

Levene’s Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Std. Error 95% Confidence
(2-tailed) Difference Difference Interval of the
Difference

Lower Upper

0 Equal 32.33 0.05 5.65 204 0.00 45.94 8.12 29.93 61.96
variances
assumed

Equal 5.65 109.54 0.00 45.94 8.12 29.84 62.05
variances

not assumes

IL-6: Interleukin-6

in 1L-6 levels during admission of COVID-19 infected
patients, followed by decrease in the levels of 11-6 during
the follow-up period which was in accordance with the
previous studies conducted.**

CO-RADS is based on the features of unenhanced chest CT
for the pulmonary involvement in COVID-19 patients. It is
categorized into very low (category I) to very high (category V).
We analyzed the CO-RADS of COVID-19 positive patients in
our study in which there is a decrease in the score of CO-RADS
of the patients during the follow-up period when compared
with the scote of CO-RADS during admission.”

In our study, we also analyzed the CT score of the
COVID-19 patients during admission and follow-up in
which there is a decrease in the CT score of the patients
during the follow-up period which was in accordance with
the previous studies.”

Limitations of the study
Large scale studies are needed to confirm these findings as
the study is a retrospective study and the sample size is small.

CONCLUSION

The rapid spread of COVID-19 especially in developing
countries is a great concern. The use of reliable and
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easy-to use assays plays an important role in diagnosis of
COVID-19. In our study, there is an elevation in the levels
of CRP, LDH, and IL-6 patients and there is a decrease
in the levels of Vitamin D levels during admission of
COVID-19 patients, followed by decrease in the levels
of CRP, LDH, and IL-6, increase in Vitamin D levels
during follow-up of COVID-19 patients. Therefore, these
biomarkers can be used a diagnostic as well as prognostic
tool in COVID-19 patients as it is easy to use and reliable.
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