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Abstract
Introduction. Patients with coronavirus illness experienced a cy-
tokine storm as a major cause of morbidity and mortality in 
2019. (COVID-19). The goal of the study was to ascertain the 
predictive value of pro-inflammatory cytokines with regard to 
the overall prognosis of COVID-19 patients.
Methods. This study was conducted by the Department of Mi-
crobiology, Santosh Medical College & Hospital, Ghaziabad, 
Uttar Pradesh from April to July 2021. We followed 189 patients 
hospitalized for suspected or confirmed COVID-19 from the 
day of hospitalization to the day of discharge or death. We 
measured serum IL-6, CRP, D – Dimer, Ferritin levels upon ad-
mission and correlated these results with clinical and laboratory 
markers of disease severity and with disease outcome.
Results. Most of the patients were males and greater than 60 
years of age. The mean ferritin level prior to the terminal event 
(survival or death) among non-survivors was 746 ng/mL as 
compared to 294 ng/mL among survivors and this difference 
was statistically significant (p-value <0.05). A decrease in ferritin 
levels prior to the terminal event (survival or death) and at ad-
mission were associated with a greater probability of survival. 
Ferritin levels prior to the terminal event were more strongly 
correlated with death than ferritin levels at baseline. Mean CRP 
level at admission among non-survivors was 69 mg/L as com-
pared to 283 mg/L among survivors and this difference was not 
statistically significant (p >0.05).
Conclusion. In patients with COVID-19, inflammatory markers 
have prognostic value, with higher levels being associated with 
worse outcomes.
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Introduction
SARS-COV2 infection first appeared in Wuhan, 

China in December 2019 leading to COVID-19 sick-
ness which then spread around the world. (1) Since 
not every patient has equal risk of developing severe 
COVID-19 there is a lot of ambiguity about how the 
disease will evolve. (2) As there are currently no ef-
fective treatments for COVID-19 either preventative 
or curative it is critical to improve our understanding 
of the pathogenesis of SARS-CoV-2 in order to create 
effective medications. Recent research suggests that 
uncontrolled inflammation in addition to direct viral 
harm influences the severity of COVID-19 disease. 
(3,4). In line with this theory individuals with severe 
disorders have been found to have elevated levels of 
inflammatory cytokines and chemokines such as C-re-
active protein (CRP), ferritin and D-dimer as well as 
high neutrophil-to-lymphocyte ratios (5-8) and CRP, 
Ferritin and D-dimer levels. Pathogenic inflammation 
also known as cytokine storm resembles cytokine re-
lease syndrome (CRS) which was observed in cancer 
patients receiving treatment with chimeric antigen 
receptor-modified (CAR) T cells as well as symptoms 
previously observed in patients infected with other 
severe coronaviruses such as SARS-CoV and Middle 
East respiratory syndrome coronavirus (11) (12).

Several cytokines in addition to IL-6 have been 
demonstrated to be increased in CRS and to aid in 
tissue destruction playing a crucial role in almost 
all acute inflammatory events by amplifying the in-
flammatory response. (13) (14). Given the frequent 
neutrophilia seen in SARS-CoV2-infected individu-
als and the fact that IL-6 is a powerful pro-inflam-
matory cytokine essential for the recruitment and 
activation of neutrophils during inflammation (15) 
it is possible that IL-6 has a role in the pathogenesis 
of COVID-19.

Immunomodulatory drugs such as small mole-
cules and monoclonal antibodies that target cytokines 
have been entering clinical trials quickly to reduce in-
flammation brought on by SARS-CoV-2 and several 
of these FDA-approved drugs are already being used 
frequently in the clinic off-label. There is an urgent 
need to find biomarkers that may reliably predict 
which patients will deteriorate from an unregulated 
inflammatory response and help direct logical focused 
immunomodulatory therapy approaches given the 



1340 | Cardiometry | Issue 25. December 2022

considerable adverse effects connected with the usage 
of these medications.

In this study we investigated whether inflammato-
ry cytokine levels could aid in the prognostication of 
COVID-19 patient illness progression and outcome. 
We concentrated on four pathogenic cytokines – IL-6, 
CRP, D dimer and ferritin – with therapeutically acces-
sible or experimental medications to inhibit them in 
order to increase the relevance of the cytokine assays. 

Material and methods 
This study was conducted by the Department of 

Microbiology, Santosh Medical College & Hospital, 
Ghaziabad, Uttar Pradesh from April to July 2021. The 
study included all patients with severe acute respirato-
ry syndrome coronavirus 2 (SARS-CoV-2) infection 
confirmed by real-time reverse-transcription-poly-
merase chain reaction (RT-PCR) assay of nasal, pha-
ryngeal or lower respiratory tract samples. We followed 
189 patients hospitalized for suspected or confirmed 
COVID-19 from the day of hospitalization to the day 
of discharge or death. We measured serum IL-6, CRP, 
D – Dimer, Ferritin levels upon admission and correlat-
ed these results with clinical and laboratory markers of 
disease severity and with disease outcome. 

ELISA platform was used for the analysis of all 
clinical samples as test results were available within 
three hours of sample collection making them poten-
tially useful.

Statistical analysis
Data accrued on all COVID patients were analyzed 

using SPSS latest version. Chi-square test was used in 
assessing the associations between categorical vari-
ables. A p-value of 0.05 or less was considered statisti-
cally significant.

Results 
A total of 189 patients were included in the study 

and their demographic characteristics and clinical fea-
tures are as described in Table 1,2,3. Most of the pa-
tients were male and greater than 60 years of age.

We found that elevated IL-6, Feritin, D- dimer and 
CRP serum levels at presentation were strong predic-
tors of disease severity and survival independently of 
other standard biomarker measurements of laboratory 
and clinical severity factors. These results suggest that 
multiplex cytokine profiling could be used to stratify 
patients and guide resource allocation.

Table 1
Sex wise distribution of COVID 19 patients 

Sex Number (%)
Male 118(62.43%)

Female 71(37.56%)

Table 2
Age-wise distribution of COVID-19 patients 

Years Number (%)
0-10 0
11-20 1(0.52)
21-30 19(10.05%)
31-40 36(19.04%)
41-50 34(17.98%)
51-60 37(19.57%)
>60 62(32.80%)

Table 3
Inflammatory markers of COVID-19 patients.

Variables  At admission P – 
value

 At discharge P – 
valueNon 

survivors 
(n=30)

Sur-
vivors 

(n=159)

Non sur-
vivors
(n=30)

Sur-
vivors 

(n=159)
IL-6* 
(pg/mL) 
[Mean]

222 643 0.0046 231 887 0.1403

Ferrit-
in(ng/mL) 
[Mean]

350 1283 0.0882 246 794 0.0178

D- di-
mer[Mean]

1605 5402 0.0221 3236 5352 0.0001

CRP(mg/L) 
[Mean]

69 283 0.2968 43 106 0.0050

The mean ferritin level among non-survivors at 
admission was 350 ng/mL as compared to 1283 ng/
ml among survivors and this difference was not statis-
tically significant (p-value >0.05). The mean ferritin 
level prior to the terminal event (survival or death) 
among non-survivors was 246 ng/mL as compared to 
794 ng/mL among survivors and this difference was 
statistically significant (p-value <0.05). 

Hence a decrease in ferritin levels prior to the 
terminal event (survival or death) and at admission, 
were associated with a greater probability of survival. 
Ferritin levels prior to the terminal event were more 
strongly correlated with death than ferritin levels at 
baseline. 

The mean CRP level at admission among non-sur-
vivors was 69 mg/L as compared to 283 mg/L among 
survivors and this difference was not statistically sig-
nificant (p >0.05). Mean CRP level prior to the ter-
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minal event (survival or death) among non-survivors 
was 43 mg/L as compared to 106 mg/L and this dif-
ference was statistically significant (p <0.05). Hence 
a decrease in CRP levels prior to the terminal event 
and those obtained at baseline were associated with 
a greater probability of survival. The association was 
stronger for CRP levels prior to the terminal event 
than CRP levels at admission. 

The mean D- dimer level at admission among 
non-survivors was 1605 mg/L as compared to 5402 
mg/L among survivors and this difference was not 
statistically significant (p >0.05). Mean D- dimer level 
prior to the terminal event (survival or death) among 
non-survivors was 3236 mg/L as compared to 5352 
mg/L and this difference was statistically significant (p 
<0.05). Therefore, a drop in D-dimer levels before the 
terminal event and those measured at baseline were 
linked to a higher chance of surviving.

Discussion
Mean of Ferritin, CRP, IL-6 and D-dimer levels were 

considerably higher in survivors than in non-survivors 
according to our research. To determine the connec-
tion between these markers and the general prognosis 
of patients with COVID-19 disease several investiga-
tions have been carried out. According to reports in-
flammatory indicators can predict death in COVID-19 
disease patients [16]. One of the main causes of death 
in patients with severe COVID-19 disease has been re-
lated to the cytokine storm brought on by the release of 
pro-inflammatory factors similar to that documented 
in other infections [17]. Patients with mild and moder-
ate coronavirus disease showed a clear fall in the level 
of inflammatory markers within 10 days of admission 
whereas patients who ultimately passed away in the re-
search group showed no meaningful decline [18].

According to the results of our investigation high 
serum ferritin levels before the terminal event – that 
is life or death – were more strongly associated with 
death. A severe illness course has been independent-
ly linked to high blood ferritin concentrations at the 
time of admission [19]. Acute respiratory distress syn-
drome (ARDS) in COVID-19 has also been linked to 
hyperferritinemia as a separate risk factor [20]. Hy-
perferritinemia is linked to a more severe course of the 
disease according to some publications, but it might 
not be linked to a worse prognosis [21]. The results 
of our investigation are in contrast to these earlier re-
ports because elevated serum ferritin levels particular-

ly those that occur before the terminal event have been 
strongly linked to unfavourable outcomes.

Similarly lower CRP levels before the terminal 
event (survival or non-survival) were seen in our study 
to be more substantially linked with the ultimate result 
than the CRP values at admission. Additionally earlier 
studies have suggested that CRP levels at the time of 
admission just before release or death are indicators of 
a poor prognosis in COVID-19 patients [22].

In our study group we found that IL-6 levels were 
considerably greater in survivors than in non-survivors. 
These results confirm other research conclusions that 
COVID-19 is a hyper inflammatory condition accom-
panied by an increase in pro-inflammatory cytokines 
and that elevated inflammatory markers are linked to 
a severe disease course and a poor prognosis [23–25].

In our investigation we found that a worse progno-
sis was linked to higher D- dimer levels. These results 
are consistent with past research that has been pub-
lished in the literature [25].

The small sample size and retrospective design 
of our study were among its drawbacks [26]. As this 
was a retrospective study it was unable to randomly 
assign study participants to different treatment pro-
tocols therefore the effects of various therapies such 
as anti-inflammatory medicines and other supportive 
therapies such as antibiotics, vasopressors etc. could 
also not be evaluated [27,28]. The ongoing revolutions 
in field of tissue engineering and an enhanced under-
standing of mechanisms of immunity may provide 
further insights [29-32].

Conclusion 
In patients with COVID-19 inflammatory markers 

have prognostic value with higher levels being asso-
ciated with worse outcomes. One of the main causes 
of death in patients with severe COVID-19 disease 
has been related to the cytokine storm brought on by 
the release of pro-inflammatory factors like CRP,IL-6, 
Ferritin and D-dimer similar to that documented in 
other infections. Patients with mild and moderate 
coronavirus disease showed a clear fall in the level of 
inflammatory markers within 10 days of admission 
whereas patients who ultimately passed away in the 
research group showed no meaningful decline.
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