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Abstract

Background: Sepsis and septic shock are life-threatening conditions with high mortality rates. Early
identification and accurate prognostic markers are crucial for improving patient outcomes. This study aims to
compare the prognostic values of serum high-sensitivity C-reactive protein (hs-CRP) and interleukin-6 (IL-6)
with the Sequential Organ Failure Assessment (SOFA) score in patients with sepsis and septic shock.

Methods: A cross-sectional observational study was conducted on 400 patients admitted to the medical ward
and ICU of Jawahar Lal Nehru Hospital, Ajmer, Rajasthan, India, from October 2022 to September 2023.
Patients were categorized into two groups based on outcome: mortality (death) and survival. Serum hs-CRP, IL-
6, and SOFA scores were measured on days 0, 3, and 7. Statistical analysis was performed using SPSS 20
software.

Results: The mortality rate in the sepsis cohort was 15%. The mean age of the patients was 52.13+13.82 years,
with no significant difference between the mortality and survival groups. The prevalence of diabetes and
hypertension was significantly higher in the mortality group. Mean hs-CRP and IL-6 levels were significantly
higher in the mortality group compared to the survival group at all time points. The SOFA score was also
significantly higher in the mortality group. ROC analysis showed that IL-6 had the highest sensitivity (98%) and
specificity (99%) in predicting mortality, followed by hs-CRP (95% sensitivity, 95.6% specificity).

Conclusion: Serum hs-CRP and IL-6 are valuable prognostic markers for sepsis and septic shock. IL-6, in
particular, demonstrated superior sensitivity and specificity in predicting mortality. Combining these biomarkers
with the SOFA score can enhance prognostic accuracy and guide early intervention strategies.
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Introduction

Sepsis is a complex syndrome characterized by a
dysregulated host response to infection, leading to
life-threatening  organ  dysfunction.  Despite
advances in medical treatment, sepsis remains a
leading cause of mortality worldwide, with rates
ranging from 25% to 30% [1].

Septic shock, a subset of sepsis, is associated with
even higher mortality due to persistent hypotension
and multi-organ failure [2]. Early diagnosis and
timely intervention are critical for improving
patient outcomes, but the lack of specific and
sensitive biomarkers complicates the process.
Traditional biomarkers such as C-reactive protein

Asiwal et al.

(CRP) and procalcitonin (PCT) have been widely
used, but their diagnostic and prognostic values are
limited [7,8,9]. Recent studies have highlighted the
potential of interleukin-6 (IL-6) and high-
sensitivity CRP (hs-CRP) as more reliable markers
for sepsis prognosis [14,15,16].

The Sequential Organ Failure Assessment (SOFA)
score is another tool used to assess the severity of
organ dysfunction in sepsis patients [50].

This study aims to evaluate the prognostic values of
serum hs-CRP and IL-6 in comparison with the
SOFA score in patients with sepsis and septic
shock.
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Aims and Objectives

1. Estimation of serum IL-6 and hs-CRP in sepsis
and septic shock patients on day 0,3,7.

2. To compare the prognostic values of hs-CRP
and IL- 6 in sepsis and septic shock patients.

Methods

Study Design and Setting: This cross-sectional
observational study was conducted in the
Department of Medicine at Jawahar Lal Nehru
Medical College and Hospital, Ajmer, Rajasthan,
India. The study duration was from October 2022
to September 2023.

Study Population:

A total of 400 patients diagnosed with sepsis or
septic shock were enrolled in the study. Inclusion
criteria included patients aged 18 years or older
with sepsis or septic shock, as defined by the Third
International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3.0). Exclusion criteria
included patients with rheumatic heart disease,
collagen vascular disease, malignancy, pregnancy,
recent antibiotic use, or post-surgical status.

Sample Size: The sample size was estimated based
on prevalence of disease and using the formula
n=z*pq/d?

Where n = Sample Size

o 7= Statistic for a level of confidence. (1.96 For
95%)
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o p=Expected prevalence or Proportion (56%)
e d=Precision (5%)

Sample size = 400

Data Collection: Data were collected on
demographic characteristics, comorbidities, and
clinical parameters. Serum hs-CRP and IL-6 levels
were measured on days 0, 3, and 7 using
immunoturbidimetric assay and enzyme-linked
immunosorbent assay (ELISA), respectively.
SOFA scores were calculated at the same time
points.

Statistical Analysis: Statistical analysis was
performed using SPSS 20 software. Continuous
variables were expressed as mean + standard
deviation (SD), and categorical variables were
expressed as percentages. Differences between
groups were analyzed using unpaired t-tests and
chi-square tests. Receiver operating characteristic
(ROC) curve analysis was used to determine the
sensitivity and specificity of hs-CRP and IL-6 in
predicting mortality.

Results

Demographic and Clinical Characteristics: The
mean age of the study population was 52.13+13.82
years, with no significant difference between the
mortality and survival groups. The mortality rate
was 15%, with 60 patients in the mortality group
and 340 in the survival group. The prevalence of
diabetes (21.5%) and hypertension (28%) was
significantly higher in the mortality group.

Table 1: Outcome of Sepsis Patients

Death Survival
No. % No. %
60 15% 340 85%
Table 2: Mean Age in Sepsis Patients
Parameter Death Survival Total P Value
Mean (SD) Mean (SD) Mean (SD)
Age 49.32+15.29 52.63+13.51 52.13+£13.82 0.172
Table 3: Sex Distribution of Sepsis Patients
Parameter Death Survival Total P
No. % No. % No. % Value
Gender Female 20 16.1% 104 83.9% 124 31.0% 0.672
Male 40 14.5% 236 85.5% 276 69.0%
Total 60 15.0% 340 85.0% 400 100.0%

Biomarker Levels and SOFA Scores
Mean hs-CRP and IL-6 levels were significantly

higher in the mortality group compared to the
survival group at all time points (p < 0.001). The
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SOFA score was also significantly higher in the
mortality group (p < 0.001). ROC analysis revealed
that IL-6 had the highest sensitivity (98%) and
specificity (99%) in predicting mortality, followed
by hs-CRP (95% sensitivity, 95.6% specificity).
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Table 4: SOFA Score of Sepsis patients at day-0(admission), day-3 and day-7

Parameter Death Survival Total P Value
Mean (SD) Mean (SD) Mean (SD)

SOFA Score (Day-0) 13.62+2.19 5.51+0.86 6.73+£3.12 <0.001

SOFA Score (Day-3) 17.78+1.24 3.00+0.70 5.224+5.35 <0.001

SOFA Score (Day-7) 21.22+1.54 0.50+0.50 3.61£7.44 <0.001

Comparison of TLC, hs-CRP, and IL-6: Total leukocyte count (TLC) at admission had a sensitivity of 60%
and specificity of 60% in predicting mortality. In contrast, hs-CRP and IL-6 demonstrated higher sensitivity and
specificity, with IL-6 being the most accurate predictor of mortality.

Table 5: hs CRP of Sepsis patients at day-0(admission), day-3 and day-7

Parameter Death Survival Total P Value
Mean (SD) Mean (SD) Mean (SD)

hs CRP (Day-0) 77.82+£8.45 47.44+11.62 52.00£15.60 <0.001

hs CRP (Day-3) 117.10£21.17 46.56x£12.63 56.23+£28.07 <0.001

hs CRP (Day-7) 143.16+20.08 33.85+£7.24 44.83+£34.21 <0.001

Table 6: IL-6 of Sepsis patients at day-0(admissi

on), day-3 and day-7

Parameter Death Survival Total P Value
Mean (SD) Mean (SD) Mean (SD)
IL-6 (Day-0) 42.08+4.40 20.4442.10 23.6948.15 <.001
IL-6 (Day-3) 59.65+8.00 18.74+1.70 24.35+14.48 <.001
IL-6 (Day-7) 72.82+6.50 14.66+2.97 20.51+17.85 <.001
Table 7: ROC Analysis of TLC, hs-CRP and IL-6 in predicting outcome of Sepsis
Parameter AUC P Value Cl Cut-off Value Sensitivity Specificity
TLC (Day-0) 0.628 | 0.002 0.553-0.704 16750 60% 60%
hs CRP (Day-0) 0.997 | 0.000 0.995-1.000 65.05 95% 95.6%
IL-6 (Day-0) 0.998 | 0.000 0.998-1.000 294 98% 99%
Discussion Conclusion

The findings of this study highlight the prognostic
value of serum hs-CRP and IL-6 in sepsis and
septic shock patients. IL-6, in particular,
demonstrated superior sensitivity and specificity in
predicting mortality compared to hs-CRP and TLC.
These results are consistent with previous studies
that have shown IL-6 to be a reliable marker for
sepsis prognosis [93,105].

The SOFA score, a well-established tool for
assessing organ dysfunction in sepsis, was also
significantly higher in the mortality group.

This finding underscores the importance of early
identification of organ dysfunction in sepsis
management. Combining hs-CRP, IL-6, and SOFA
scores may provide a more comprehensive
prognostic model for sepsis patients.

Limitations

This study has several limitations. The sample size
was limited, and the study was conducted at a
single center, which may affect the generalizability
of the results. Additionally, other biomarkers such
as procalcitonin and lactate were not included in
the analysis. Future studies should consider a
larger, multicenter cohort and include additional
biomarkers to further validate these findings.
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Serum hs-CRP and IL-6 are valuable prognostic
markers for sepsis and septic shock. IL-6, in
particular, demonstrated superior sensitivity and
specificity in predicting mortality. Combining these
biomarkers with the SOFA score can enhance
prognostic accuracy and guide early intervention
strategies. Future research should focus on
developing a comprehensive prognostic model that
incorporates multiple biomarkers and clinical
parameters to improve sepsis management and
patient outcomes.
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