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INTRODUCTION

The coronavirus disease 2019 (COVID-19), caused by
severe acute respiratory syndrome, has evolved into a
pandemic, infecting over 219 million people." The rapid
expansion has placed a significant strain on an already
overburdened healthcare system. In making triage
decisions, it is critical to understand the risk factors for
intensive care unit (ICU) admission.”!

C-reactive protein (CRP) is a nonspecific, acute-phase
marker of inflammation or infection that has been
demonstrated to correlate with disease severity and
treatment response in a wide range of infectious and

Access this article online

Quick Response Code:
OFipi0
"

Website:

www.jmsjournal.net

DOIL:
10.4103/jrms.jrms_352_22

noninfectious diseases. CRP levels in the blood have
been found to be predictive of clinical severity and
consequences.”!

COVID-19 has been related to increased levels of
D-dimer, a protein that is involved in the production
and lysis of cross-linked fibrin. It has been linked to
hemostatic problems, and nonsurvivors who tested
positive for the drug had significantly increased levels.!

High troponin levels are a strong predictor of 30-day
inhospital death in patients with COVID-19. A simple
risk score can be used to assist in stratifying patients
who are at risk. Close monitoring of these indicators, as
well as early action in the event of changes, is critical.l>*!
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The erythrocyte sedimentation rate (ESR) increased in a
confirmed COVID-19. Even after the patient recovered from
COVID-19, the patient’s ESR remained elevated for a long
time. Although the elevated ESR cannot be explained by all
the available data, it may be linked to aberrant pathologic
alteration.”

It has been concluded that laboratory test findings at the
time of ICU admission may be used to differentiate severe
COVID-19 patients. We aimed to evaluate CRP, D-dimer,
ESR, and troponin in ICU patients with COVID-19 in
comparison to COVID-19 patients admitted to the wards
in Iran.

METHODS

This observational case—control study was conducted
in Isfahan, Iran, from March 2021 to September 2021.
The convenience sampling method was used, and the
patients who were qualified were included in the study.
The 109 patients with COVID-19 diagnosis (polymerase
chain reaction [PCR]+ and high-resolution computed
tomography [HRCT] severe and moderate lung involvement)
admitted to the ICU with no significant underlying disease
requiring ICU admission or the use of anticoagulopathy
drugs were included in the study. Furthermore, 140 control
group members were hospitalized in wards with COVID-19
with PCR+ and pulmonary involvement similar to the case
group without the need for ICU hospitalization and without
underlying disease affecting coagulopathy with matching
conditions and a similar pulmonary involvement rate in
HRCT returns. The duration of the onset of symptoms
until hospitalization of the patients in the two groups
was matched. The troponin, CRP, ESR, and D-dimer were
compared between the case and control groups.

The nonparametric Mann-Whitney U-test was used
to compare the continuous nonnormally distributed
parameters and independent ¢-test for normally distributed
in the case and control groups. Furthermore, Chi-squared
test was used for comparing categorical data. The statistical
significance level of the tests was considered at 0.05.
All statistical analyses were performed using the SPSS
version 25.0 software package “(IBM Corp. Released 2017.
IBM SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp).

RESULTS

There were 249 patients admitted as a result of COVID-19.
Their average age was 59.11 + 16.52 years, with the youngest
being 18 years and the oldest being 98 years. The patients
who were admitted to the ICU (n = 109) had a mean age of
56.15+15.07 years, whereas those who were admitted to the
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wards (n = 140) had a mean age of 69.18 + 17.44 (P = 0.007,
independent t-test). In addition, 34.9% of ICU-admitted
patients were female, whereas 65.1% were male (P =0.096).
Among those with comorbidities, the highest number of
admitted patients had diabetes, followed by hypertension,
and more people with hypertension were admitted to the
ICU (P =0.001).

Table 1 shows clinical parameters in ICU patients with
COVID-19 and patients with COVID-19 admitted to the
wards [Table 1]. The mean values of CRP and D-dimer
were significantly higher in ICU-admitted patients, while
the mean value of troponin was lower (P < 0.001). These
differences were remained significant after adjusting the
potential confounders such as age and gender.

DISCUSSION

Itis important to identify COVID-19 individuals who are at
risk of becoming very sick early on. This will considerably
aid in the control of the epidemic and the prognosis. The
results of our study showed that the values of CRP, D-dimer,
and the median of troponin were higher in patients admitted
to the ICU, but no significant difference was observed
between the values of ESR in the two groups.

Many studies have been done on the effects of these
parameters on the severity of the disease and the outcome
of the disease in different populations.

High troponin levels are a strong predictor of 30-day hospital
mortality for patients hospitalized with COVID-19.9 A
study conducted in Turkey showed that D-dimer and CRP
levels were used to predict the risk of ICU admission. Bilgir
et al’s study was done on the United States of America
patients.[5!

Table 1: Clinical parameters in intensive care unit
patients with coronavirus disease 2019 and patients with
coronavirus disease 2019 admitted to the wards

Biochemical ICU hospitalization P

parameters No Yes

ESR
Mean+SD 55.29+35.79 52.24+28.23 0.292
Median (IOR) 58.00 (73.00) 54.50 (42.00)

CRP
Mean+SD 71.63+46.16 96.90+£30.97 <0.001
Median (IQR) 91.00 (97.00) 103.50 (34.25)

D-dimer
Mean+SD 3263.77+6519.79  3706.92+10,124.73  <0.001
Median (IOR) 1300.00 (3631.00) 2100.00 (2522.25)

Troponin
Mean+SD 130.31£529.16 91.52+£195.30 <0.001
Median (IQR) 8.00 (38.50) 12.50 (34.25)

ICU=Intensive care unit; ESR=Erythrocyte sedimentation rate; CRP=C-reactive
protein; SD=Standard deviation; IQR=Interquartile range
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There are many parameters that affect the outcome of
hospitalization and mortality in patients with COVID-19.!
According to a systematic review and meta-analysis of
observational data, troponin was associated with severe
outcomes and death from COVID-19 infection. Cardiac
damage is linked with severe results and mortality for
patients with this infection.[!%

The results of these studies are consistent with our study
except for the ESR parameter, which in the meta-analyses
performed, the number of studies for this parameter was
less. However, in our study, this variable has a significant
and fair correlation with the D-dimer variable. That is, both
can affect the outcome.

In the Iranian population, one study was done by Sadeghi
et al. in Tehran that ICU admission-associated predictive
factors were investigated. They found that CRP and ESR
were significantly different between the two groups: ICU
admitted and non-ICU admitted. They mentioned that CRP
is a predictive factor of ICU admission, and in this study,
troponin and D-dimer were not considered.!'!! The reason
for the difference in this study with ours could be because
of a difference in case sample size, which was just 55 in their
study, and also different rates of abnormalities. In the current
investigation, similar to our results, male gender was found to
be an independent predictor of COVID-19-infected patients
being admitted to the ICU. The past research has discovered a
connection between male gender and ICU admission rates.!"?

Limitations of our study included the inability to match age
and gender, which we adjusted by considering them in the
regression model and also the lack of complete information
on comorbidities and admission time.

CONCLUSION

During the COVID-19 pandemic, the correct treatment of
critically ill patients is important to avoid the need for ICU
hospitalization. Monitoring of CRP, D-dimer, and troponin
might be useful to predict disease progression.
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