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Abstract: 
Aim: The aim of this study was to investigate and evaluate the clinical significance of C-reactive protein (CRP) and 
serum procalcitonin (PCT) in patients with septic shock. 
Method: Seventy-two patients with septic shock were divided two groups based on treatment outcomes- mortality 
(n = 42) and survival (n = 102) groups. As a control group, 40 sepsis patients without septic shock were selected. 
PCT, CRP, and SOFA scores were evaluated within twenty-four hours of admission. 
Results: The mortality group had highest PCT, CRP, and SOFA scores, followed by survival and control groups. In 
determining the prognosis of patients with septic shock, the sensitivity and specificity of PCT were 67.9% and 
46.5%, while those of CRP were 83.3% and 81%. 
Conclusion: CRP and PCT levels may indicate a patient's prognosis. 
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under the 
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
 

Introduction 

Sepsis has been defined as a potentially fatal illness 
of the human body caused by inappropriate host 
immune system responses in a variety of infectious 
circumstances. Statistics show that around 18 million 
novel cases are reported worldwide each year, with 
an annual increase of 8% [1, 2]. Sepsis is 
distinguished by its sudden onset and critical stage. 
Its mortality rate has been estimated up to about 20-
30 percent high, accounting for 30-50 percent of total 
hospital mortality, significantly outnumbering 
patients with myocardial infarction [2, 3]. 

During the initial few hours of triage, prompt 
diagnosis and treatment of septic conditions with 
particular antibiotics is critical [2]. The 
indiscriminate and nonspecific use of antibiotics 
leads to an increase in infection and resistance, 
elevating odds of healthcare expenses and mortality 
[3, 4]. More efficient and prompt diagnosis of the 
causal pathogen, as well as appropriate antibiotic 
therapy, have a promising future in resolving this 
issue [5]. 

Sepsis is a pathological condition known as Systemic 
Inflammatory Response Syndrome (SIRS), which 
manifests as a widespread inflammatory response 
impacting several organ systems. Scientific progress 
in the field of molecular biology has facilitated the 
identification of pertinent biomarkers for the timely 
detection of sepsis [8]. White blood cell count 
(WBC), Interleukin-1 (IL-1), and C-Reactive Protein 

(CRP) are the established biomarkers employed in 
the diagnostic process of sepsis. In comparison to 
CRP, PCT has superior prognostic and diagnostic 
efficacy, effectively discerning between bacterial and 
viral meningitis [9, 10]. The gold standard for 
confirming bacteraemia presence and responsible 
pathogen identification is blood culture. However, 
due to the time delay associated with this method, the 
rapid testing of a biomarker is highly valuable in 
facilitating the early identification of sepsis [11]. 

The objective of this study was to examine the 
expression and clinical relevance of C-reactive 
protein (CRP) and Procalcitonin (PCT) in individuals 
diagnosed with septic shock, with the intention of 
offering more precise and sensitive clinical markers. 

Materials and Methods 

This descriptive observational study was conducted 
on 144 patients for two years at the Medical 
Intensive Care Unit of Apollo Hospital, 
Bhubaneswar, India. 

The patients were divided into two groups- survival 
group (SG) (n = 102) and mortality group (MG) (n = 
42), with a control group (CG) consisting of 40 
sepsis patients without shock, treated during the 
same time period. 

Inclusion and exclusion criteria 
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This study included patients who met the diagnostic 
criteria for septic shock, had complete medical 
records, were ≥ 18 years old, were expected to spend 
more than 72 hours in the intensive care unit, and 
provided written consent. 

This study excluded patients with irreversible illness 
during ICU admittance, psychiatric disorders, 
cardiopulmonary resuscitation, pregnancy or immune 
system diseases, haematological diseases, the need 
for long-term glucocorticoid therapy, long-term 
immunosuppressant use, and refusal to sign an 
informed consent form. 

Study procedure 

All study participants' demographic information, 
clinical examinations, details of fundamental 
investigations, and medical history were recorded on 
a standard form. Using an immunochromatographic 
assay and a commercially available test reagent, 

serum procalcitonin was measured and interpreted 
according to the manufacturer's instructions. 

Statistical Analysis 

The obtained data was entered into a Microsoft Excel 
spreadsheet and evaluated with Statistical Package 
for the Social Sciences (SPSS) version 24.0 
International Business Management USA. In terms 
of percentages, qualitative data was conveyed. The 
Mean and Standard Deviation were utilised to 
convey quantitative data. Using the Chi-
square/Fisher's exact test, an association between two 
qualitative variables was observed. Using the 
Pearson correlation test, correlations between 
qualitative variables were determined. 

Results 

The baseline characteristics of the three groups, 
including age, sex, weight, and disease history, were 
comparable (Table 1). 

 
Table 1. Baseline data 

 Death group Survival group Control group P value 
Male 22 50 20 0.3 
Female 20 52 20 
Age 52.2 52.4 53.7 0.3 
Weight 61.5 60.1 61.2 0.9 
BMI 21.4 21.5 21.9 0.8 
Infections 
Urinary system 16 24 14 0.2 
Respiratory system 10 24 8 
Digestive system 8 28 10 
Other 8 26 8 
Hypertension 12 16 10 0.7 
Diabetes 10 10 6 0.8 

 
The MG demonstrated high SOFA scores as 
compared to the SG, whereas the SG demonstrated 
high SOFA scores as compared to the CG. Patients 
with septic shock exhibited a positive correlation 
between SOFA and PCT scores (r = 0.33, r = 0.34), 
whereas CRP scores exhibited a negative correlation 
(r = -0.10). PCT had sensitivity of 66.8%, specificity 
of 45.4% and an AUC of 0.81%, while CRP had a 
sensitivity of 82.2%, specificity of 80.3% and AUC 
of 0.52. 

Discussion 

Sepsis is a critical medical condition characterised by 
the presence of several organ dysfunctions [13]. It 
arises when the body's innate immune regulatory 
system is activated by a pathogen, resulting in 
widespread inflammatory responses throughout the 
body. The aforementioned process frequently entails 
an exaggerated response to pathogens, disrupting the 
equilibrium between anti-inflammatory and pro-
inflammatory substances, resulting in significant 
death of T cells and ultimately leading to 
dysregulation of the body's immune response [14]. 
The available data indicate that the global yearly 

occurrence of sepsis in adults is around 300 cases per 
100,000 individuals, with a corresponding fatality 
rate ranging from 19.3% to 47.2%. Research in 
clinical practice has indicated that individuals 
diagnosed with sepsis frequently encounter 
exorbitant healthcare expenses, with an estimated 
daily expenditure of 11,000 RMB per person. This 
financial burden places significant strain on both 
patients' families and society as a whole [15, 16]. 
The implementation of timely diagnosis and 
intervention is crucial in mitigating patient mortality 
rates and enhancing patient prognosis [17]. 

Sinha et al. [15] included forty patients between the 
ages of 18 and 84, with a male: female ratio of 
2.33:1. Similarly, Todi S et al. and Martin GS et al. 
reported that sepsis is more common in men [16, 17]. 
Khan AA et al.'s study found that 53.34% of the total 
60 patients were male, while 46.66% were female. 
30% of male patients and 23.33% of female patients 
were younger than 50 years old [13]. The results of 
this study demonstrated that CRP and PCT levels in 
the MG were higher as compared to those in the SG. 
The levels of the SG were higher as compared to 
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those in the CG. This indicated that CRP and PCT 
levels increased substantially with sepsis 
progression. 

A retrospective study conducted on 201 sepsis 
patients revealed that the mean CRP and PCT levels 
of the patient with clinically fatal outcomes were 
110.94 mg/L and 11.03 μg/L, respectively. The mean 
CRP and PCT levels of the SG were 56.93 mg/L and 
1.39 μg/L, respectively [21]. 

In this study, it is hypothesised that CRP and PCT 
are commonly used clinical laboratory indicators that 
reflect the body’s inflammatory response. An 
abnormal elevated level indicates an inflammation 
state in the subjects. PCT is produced by kidneys, 
lungs, and other organs during an inflammatory 
response and then enters the bloodstream. It will be 
detected in blood samples within 2-4 hours of 
infection onset and will reach its apogee within 6 to 
24 hours [22, 23]. CRP is an acutely sensitive and 
highly sensitive phase protein. It is sensitive to the 
body's inflammatory response. Consequently, CRP 
and PCT levels will vary in blood samples of septic 
shock patients with varying clinical outcomes [24]. 

This study also analysed the differences in SOFA 
scale scores between patients with septic shock. The 
difference in scores between the three patient groups 
in the study confirms the validity of the disparities in 
PCT and CRP levels between the three patient 
groups. 

Conclusion 

In conclusion, the expression of PCT and CRP has a 
significant correlation with the prognosis and 
diagnosis of patients and can be used as essential 
indicators to reflect patients' prognoses. The novel 
aspect of this investigation is the correlation between 
CRP and PCT and the SOFA scores, confirming the 
viability of PCT and CRP as prognostic indicators 
for septic shock patients. As a consequence of the 
limited sample size, the results are insufficiently 
exhaustive. In addition, there was no long-term 
monitoring. In future, we will conduct clinical 
studies with larger samples, a longer follow-up 
period, and more indicators in order to provide better 
benchmarks for enhancing the clinical outcome of 
septic shock patients. 
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