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ABSTRACT 

Background- Sepsis is one of the most important cause of death in hospital setup. Blood culture 

is the most important and definite tool for diagnosis of sepsis but it take 48-72 hours, in this 

condition biomarkers procalcitonin and CRP play important role in early diagnosis of sepsis. PCT 

is more specific marker than CRP. Our study  revealed that there is an association between PCT 

value and blood culture positivity. High PCT value (>10ng/ml) independently linked with gram 

negative bacteraemia particularly Enterobacteriaceae. Aim- To study the comparison between 

procalcitonin and CRP to predict blood  culture positivity in bacterial sepsis. 

Methods-This is prospective observationalstudy with duration 2 years. during the study who met 

the inclusion criteria were included in the study after taking inform consent. 

Result- Our study revealed That ROC curve of procalcitonin level in predicting culture positivity 

(both gram -ve and +ve) showed an area under the curve of 0.67 with 95% CI of   –0.74. The 

association is highly statistically significant (p value <0.001) while curveof CRP level in 

predicting culture positivity (both gram -ve and + ve) showed an area under the curve of 0.519 

with 95% CI of 0.43 – 0.60. The association was not statistically significant (p value = 

0.653).PCT is better predictor of blood culture report than CRP in sepsis patients. PCT levels 

correlate with Gram negative bacteria specially enterobacteriaceae. Higher (>10) PCT values 

independently associated with enterobacteriaceae in bloodculture. 

                  Keywords- Sepsis,Procalcitonin,CRP,blood culture. 

 

INTRODUCTION 

In hospital setup sepsis is one of the most important cause of death. Recently sepsis is redefined 

as an abnormally regulated host response to a infection which result in life threatening multiple 

organdysfunction.
1
 

 

In normal condition when a pathogen enters in to body then it activates various immune cells. 

These immune cells release numerous proinflammatory and anti- inflammatory mediators in to 

blood in a balanced manner to counter act invasive agent.Sometime this delicate balance between 

proinflammatory and anti-inflammatory mediators become disturbed and proinflammatory 

mediators show predominant action which results in abnormal and dysregulated immune response 

and lead to multiple organ dysfunction which result in increase mortality.
2
In sepsis mortality 

significantly reduced if early and rapid diagnosis and treatment given. new advance clinical 

criteria and some important biomarkers such as procalcitonin and CRP play important role in 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 14468 - 14476 

Received 05 March 2021; Accepted 01 April 2021. 
 
 

14469 
 
http://annalsofrscb.ro 

early and rapid diagnosis of sepsis. Among PCT and CRP, PCT is more specific marker than 

CRP. In sepsis, measurement of PCT concentration can provides more information about severity 

and course of disease than CRP and there is strong  relationship between PCT concentration and 

multiple organdysfunction.Our study revealed that there is an association between PCT value and 

blood culture positivity. High PCT value independently linked with gram negative bacteraemia 

particularly enterobacteriaceae.
3
 our study aim is the comparison between procalcitonin and CRP 

to predict blood culture positivity in bacterial sepsispatients. 

 

MATERIALS AND METHODS\Study Site: IMS &SUM HOSPITALBHUBANESWAR. 

The study was an prospective observationalstudyhaving Patients with sepsis admitted in our 

tertiary care hospital over the duration of two years have been included in thisstudy.Patients who 

will be provisionally diagnosed as a case of sepsis obliging the below mentioned inclusion criteria 

who would be admitted under the Post Graduate Department of Medicine at Institute of Medical 

Sciences and SUM Hospital will be included in thestudy.A total of 200 patients admitted at IMS 

& SUM HOSPITAL during the period of study who met the inclusion criteria were included in 

the study under guidance of my guide. 

INCLUSIONCRITERIA: 

1. All septicaemia patients. 

2. Age >18 years &<80 years. 

3. Suspected Sepsis cases who will be fulfilling the criteria of Sepsis as described in SOFA criteria / 

APACHE IIcriteria. 

 

B) EXCLUSIONCRITERIA: 

1. Age <18 years &>80years. 

2. Pregnant Women 

The study will be conducted on at least 200 patients who would be admitted at IMS & SUM 

Hospital and who meet the inclusion criteria & give their written/ informed consent for being a 

part of the study.Ethical clearance will be obtained from Ethical Committee of IMS & SUM 

Hospital and an informed/ written consent will be taken from the patients and/or, their relatives, 

after thoroughly explaining theprocess.A sample of 5 ml venous blood will be collected to study 

the following parameters: 

1) Total Leucocyte Count(TLC) 

2) Serum C-reactive Protein(CRP) 

3) SerumProcalcitonin 

4) Blood Culture andSensitivity 

A sample of 10 ml urine sample will be collected to study the following parameters: 

5) Urine Routine &Microscopy 
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6) Urine Culture &Sensitivity 

An appropriate specimen of throat swab/ wound swab/ pus will be collected and that will be 

cultured for bacterialinfection. 

STATISTICAL ANALYSIS 

Data were collected and entered in the Microsoft excel and analyzed in the SPSS version 20 The 

categorical variables were expressed in terms of frequency and percentages. The continuous 

variables were expressed in terms of mean and standard deviations. Association between the two 

categorical variables were determined by Chi-squared test. Receiver operating characteristics 

curve was used to determine the predictive ability of laboratory parameters with the culture 

positivity and outcome. The ROC curves were expressed in terms of area under the curve (AUC) 

and 95% confidence interval (CI). P value less than 0.05 was considered statisticallysignificance 

Results 

The mean age of the study participants was 56.84 years with a standard deviation of 11.39 years. 

 

Table 1: Age groupwise distribution of the study participants 

 

Age Category Frequency Percentages 

< 40 years 18 9.0 

40 - 60 years 95 47.5 

> 60 years 87 43.5 

 

The mean age of the study participants was 56.84 years with a standard deviation of 11.39 years. 

 

Figure 1: Age group wise distribution of the study participants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above Bar diagram shows that the maximum no.of patients (47.5%) were in 40-60 years age 

group followed by 43.5% patients in age group >60 years. 
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53% 
47% 

Male 

Female 

Table 2: Gender distribution of the study participants 

 

Gender Frequency Percentages 

Male 106 53 

Female 94 47 

 

Figure 2: Gender distribution of the study participants 

 

The above pie chart shows male predominance over females in study subjects.53% (106/200) 

were males while 47% (94/200) were females. 

Table 3: culture sensitivity of the patients suffering from sepsis 

 

Culture reports Frequency Percentages 

Culture Negative 124 62.0 

Gram Positive 7 3.5 

Gram Negative 69 34.5 
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Figure 3: culture sensitivity of the patients suffering from sepsis 

 

Above table and pie chart shows 62%(124/200)sepsis patients was culture egative,38%(76/200) 

was culture positive, among culture positive cases 34.5% (70/200) was contained Gram negative 

organism while 3.5%(7/200) contained Gram positive organism. 

 

 Table 4: Laboratory parameters of the study participants 

 

Parameters Mean SD 

Procalcitonin 9.72 19.18 

CRP 10.35 9.96 

   

TLC 18187.0 7964.0 

 

Figure 4: ROC curve showing association of procalcitonin level with culture positivity 
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The ROC curve of procalcitonin level in predicting culture positivity (both gram -ve and +ve) 

showed an area under the curve of 0.67 with 95% CI of 

0.59 –0.74. The association is highly statistically significant (p value <0.001). 

 

Figure 5: ROC curve showing association of CRP level with culture positivity 

 

The ROC curve of CRP level in predicting culture positivity (both gram -ve and + ve) showed an 

area under the curve of 0.519 with 95% CI of 0.43 –0.60. The association was not statistically 

significant (p value = 0.653). 

 

Figure 6: ROC curve showing association of TLC count with culture positivity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ROC curve of TLC level in predicting culture positivity (both gram -ve and + ve) showed an 

area under the curve of 0.58 with 95% CI of 0.49 – 0.66. The association was not statistically 

significant (p value = 0.055). 

 

Table 5: Association of procalcitonin level at cutoff of 10 with culture positivity 

Culture Procalcitonin level p value 
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< 10 > 10 

Gram positive    

Yes 3 (42.9) 4 (57.1) 0.004 

No 105 (85.4) 18 (14.6)  

Gram negative    

Yes 50 (72.4) 19 (27.6) 0.001 

No 105 (85.4) 18 (14.6)  

Gram positive or    

gram negative    

Yes 53 (69.7) 23 (30.3) 0.008 

No 105 (85.4) 18 (14.6)  

 

Figure 7: ROC curve showing procalcitonin level predicting mortality 

 

The ROC curve of procalcitonin level in predicting mortality showed an area under the curve of 

0.83 with 95% CI of 0.74 – 0.91. The association was highly statistically significant (p 

value<0.001) 

Discussion 

In this study the mean age of the study participants was 56.84 years with a standard deviation of 

11.39 years. The maximum no.of patients (47.5%) were in 40-60 years age group followed by 

43.5% patients in age group >60 years and 9% were in <40.In 2001 Angus DC et al
4
 conducted a 

study that observed mean age was   seen to be 63years.In 2010 Todi et al
.5
 conducted a study that 

observed the mean age of population was 58.17 years.In 2013 Menezes BM et al
6
 conducted a 

study in that study mean age was 59 years and standard deviation was +/16.In this study gender 
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distribution shows male predominance over females in study subjects.53% (106/200) were males 

while 47% (94/200) were females.A study conducted by Padkin et al
7
 .in 2003 that shown almost 

same distribution that is male predominance(53%) over females(47%). In 2010 Todi et al. 

conducted a study that observed male involvement greater than female. Along with this our study 

also revealed the ROC curve of CRP level in predicting mortality showed an area under the curve 

of 0.57 with 95% CI of 0.48 – 0.66. The association was not statistically significant (p value = 

0.134).Observed mortality rate increased with higher PCT values such that mortality 0.5% (1/200) 

was seen in subjects with normal PCT values and 16.5% (33/200) mortality was seen in subjects 

with values >10 ng/ml .Thus, high PCT level was associated with increased mortality risk. The 

ROC curve of procalcitonin level 

inpredictingmortalityshowedanareaunderthecurveof0.83with95%CIof 0.74 – 0.91.The association 

between 28-day mortality and PCT level was found to be highly statistically significant (p value 

<0.001).Therefore above study revealed PCT is better predictor than CRP of mortality in sepsis 

patients.In our study blood culture and sensitivity done in 200 patients. Out of 200 individuals 

38% (76/200) was culture positive and 62% (124/200) was culture negative, among culture 

positive cases 69 cases was Gram –ve mainly enterobacterioceae and 7 was Gram +ve mainly 

cocci.S.R.NannanPanday in 2019 had been conducted a study which shown culture positivity in 

sepsis associated with high mortality.
8
Mitulpatel conducted a study in Birmingham UK on utility 

of blood culture in sepsis diagnosis and treatment.
9 

In our study we have analysed association 

between PCT and blood culture. In this study, PCT and blood culture was done in 200 subjects, 

out of 200 patients in 38% (76/200)patient‟s  blood  culture was  positive  .PCT concentration  

was <0.5  with  1%  enterobacteriaceae,0.5-2.0  with  6%  enterobacteriaceae,2.0-10 with   8%  

enterobacteriaceae,>10%   with   7.5%  enterobacteriaceae.For0.5% Gram negative bacteria <0.5, 

0.5-2.0 for 4% Gram –ve bacteria, 2-10 for 3% Gram –ve bacteria,>10 for 4.5% Gram –ve 

bacteria.<0.5 for 0% Gram +vecocci  ,0.5-2.0 with 0.5% Gram +ve  cocci,2-10  with 0.5% Gram 

+vecocciand>10 for 2.5% Gram +vecocci.Our study revealed PCT levels correct with Gram 

negative bacteria specially enterobacteriaceae. Higher(>10)PCT values independently associated 

with enterobacteriaceae in blood culture. The ROC curve of procalcitonin level in predicting 

culture positivity (both gram -ve and +ve) showed an area under the curve of 0.67 with 95% CI of 

0.59 –0.74. The association is highly statistically significant (p value <0.001).In 2019 

MatteoBassetti et al
3
 had been conducted a retrospective case control study in Italy which 

revealed almost similar result about relationship between PCT and blood culture.Liyinglai et al
10

 

had been conducted a study which shown PCT has ability to predict blood culture report. Our 

study revealed PCT is a significant predictor of blood culture report . CRP is an important 

biomarker for early diagnosis of sepsis. Its levels may be vary with severity of sepsis.This study 

have been analysed association between CRP and blood culture. In this study, blood culture and 

CRP was done in 200 subjects,  out  of 200  patients in 38%(76/200) patient‟s blood culture was 

positive .CRP concentration    was    <0.5    with    5%    enterobacteriaceae,0.5-2.0    with 

6%enterobacteriaceae,   2.0-10   with   6%   enterobacteriaceae,   >10%   with3.5% 

enterobacteriaceae. For 3% Gram negative bacteria <0.5, 0.5-2.0 for 1% Gram – ve bacteria, 2-10 

for 4% Gram –ve bacteria,>10 for 4% Gram –ve bacteria.<0.5 for 0% Gram +vecocci ,0.5-2.0 

with 1.5% Gram +ve cocci,2-10 with 0.5% Gram +vecocci and >10 for 1.5% Gram +vecocci.Our 

study revealed that CRP was not able to predict blood culture report.The ROC curve of CRP level 

in predicting  culture positivity (both gram -ve and + ve) showed an area under the curve of 0.519 

with 95% CI of 0.43 – 0.60. The association was not statistically significant (p value = 
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0.653).Liyinglai et al had been conducted a study in 2019 which shown that PCT has better ability 

than CRP to predict blood culture report. In 2019 MatteoBassetti et al had been conducted a 

retrospective case control study in Italy which revealed that CRP was not able to predict blood 

culture report.  That is role of CRP to predict blood culture report is not significant.Our study has 

been shown PCT is better predictor of blood culture report than CRP in sepsis patients. 

 

Conclusion  

PCT is better predictor of blood culture report than CRP in sepsis patients.PCT levels correlate 

with Gram negative bacteria specially enterobacteriaceae. Higher(>10)PCT values independently 

associated with enterobacteriaceae in bloodculture.In sepsis WBC count may be raised,normal or 

decreased. Mortality increases with increase WBC count.There is an independent association 

between blood culture report and TLC count which is not significant.In blood culture of sepsis 

patients Gram –ve bacteria more commonly present.PCT is better predictor of mortality than CRP 

in sepsispatients.Male predominance over females in sepsis patients. More commonly involve 

adult >40year. 

 

Referances 

1. Cohen, J. The immunopathogenesis of sepsis.

 Nature.2002;420(6917):885-91.  

2.Marik PE, TaebAM. SIRS, qSOFA and new sepsis definition. J Thorac Dis. 2017;9(4):943-

945.doi:10.21037/jtd.2017.03.125. 

3.Matteo Bassetti, Alessandro Russo, Elda Righi, ElisabettaDolso, Maria Merelli, Nicola 

Cannarsa,FedericaD‟Aurizio, AssuntaSartor, Francesco Curcio. Comparison between 

procalcitonin and C-reactive protein to predict blood culture results in ICU patients. Crit Care. 

2018; 22:252. 

4. Angus DC, Linde-ZwirbleWT, Lidicker, J, Clermont G, Carcillo J, Pinsky MR. Epidemiology of 

severe sepsis in the United States: analysis of incidence, outcome, and associated costs of care. 

Crit. Care Med. 2001; 29:1303-1310. 

5.Todi S, Chatterjee S, Sahu S, Bhattacharyya M. Epidemiology of severe sepsis in India: an update. 

Crit Care. 2010;14(Suppl 1):P382. doi:10.1186/cc8614. 

6. Menezes BM, Araújo FB, Amorim FF, Santana AR, Soares FB, De Souza JL et al. Comparison of 

demographics and outcomes of patients with severe sepsis admitted to the ICU with or without 

septic shock. Critical Care.2013;17:58. 

7. Padkin A, GoldfradC,Brady AR, Young D, Black N, Rowan K. Epidemiology of severe sepsis 

occurring in the first 24 hrs in intensive care units in England, Wales, and Northern Ireland. Crit 

Care Med 2003; 31:2332-8. 45. 

8.NannanPanday, R.S., Lammers, E.M.J., Alam, N. et al. An overview of positive cultures and 

clinical outcomes in septic patients: a sub-analysis 

ofthePrehospitalAntibioticsAgainstSepsis(PHANTASi)trial.CritCare 23, 182 (2019). 

9. Patel M.Utility of blood culture in sepsis diagnostics.JAcadMicrobiol 2016.18:74-9. 

10. Lai, Liying& Lai, Yijie& Wang, Hao & Peng, Liang & Zhou, Ning & Tian, Yi & Jiang, Yong-

Fang & Gong, Guozhong. (2020). Diagnostic Accuracy of Procalcitonin Compared to C-Reactive 

Protein and Interleukin 6 in Recognizing Gram-Negative Bloodstream Infection: A Meta-

AnalyticStudy.DiseaseMarkers.2020.1-14.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173871/

