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INTRODUCTION 

Sepsis is a common clinical condition seen in critically ill 

patients. No definite test distinguishes it from systemic 

inflammatory response syndrome (SIRS). Many consider 

microbiologically confirmed culture as gold standard for 

this. Sepsis-related inflammatory response arises when the 

body attempts to neutralize infection which leads to the 

activation of immune cells to secrete inflammatory protein 

which in turn damage tissues and organs of the host.1 

Severe sepsis is accompanied with hypoperfusion or 

dysfunction of at least one organ. In a number of patients 

sepsis is diagnosed on taking medical history and 

completing physical examination, but when non-infectious 

insults are responsible for SIRS or in comatose patients, 

sepsis diagnosis remains difficult.2 

Prompt diagnosis and treatment with appropriate 

antimicrobial therapy is needed in reducing morbidity and 

mortality associated with sepsis. The lack of specific early 

marker of infection may be responsible for withholding or 

delaying or unnecessary administration of antimicrobial 

treatment in critically ill patients.3 There is an unmet need 

for clinical or laboratory tools for this distinction though 

various markers of sepsis including Procalcitonin,              

C-reactive protein (CRP), tumor necrosis factor (TNF)-α, 
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IL-1β, IL-6 and IL-8, have all been studied to differentiate 

SIRS from sepsis.4 

This study was undertaken to determine the serum 

procalcitonin level as a biomarker of early diagnosis of 

sepsis and also to differentiate sepsis from severe 

inflammatory response syndrome. 

METHODS 

A cross sectional study done in the department of 

Medicine, Regional Institute of Medical Sciences, Imphal 

in collaboration with Department of Biochemistry over a 

period of 2 years from September 2018 to August 2020.  

Study design 

The study was hospital based cross sectional study. 

Study duration  

The study was conducted from September 2018 to August 

2020. 

Inclusion criteria 

Age more than 18 years of both genders. Those with 

features suggestive of sepsis with culture positivity. 

Exclusion criteria 

Those with history of malignancy, trauma or recent 

surgery. Those not willing to take part in the study. 

Sample size 

Sample size was calculated by using the formula n=-

4PQ/L2 with a calculated sample size of 79 cases as per the 

inclusion and exclusion criteria. 

Methodology 

The study subjects were 79 patients of both sex admitted 

with features of sepsis in Medicine wards. They were 

assessed by a detailed history, clinical examination and 

were subjected to investigations of Serum procalcitonin, 

complete haemogram, liver function test, kidney function 

test, blood sugar, urine RE, CRP, culture of blood, sputum 

and urine along with Chest X-ray. 

Statistical analysis 

Statistical analysis was done using Statistical package for 

social sciences (SPSS) Version 21. Results were reported 

as number of cases along with percentages for the 

categorical variables, Chi-square test was performed for 

determination of correlation and to find the significance of 

the study. A p<0.05 was considered as statistically 

significant. 

RESULTS 

The study had 79 clinically suspected sepsis patients aged 

18 to 70 years. The age distribution showed majority in 40-

60 years bracket, which constituted for 39.2% followed by 

<40 years with 26 (33%) and 22 (27.8%) in >60 years of 

age. 

Table 1: Age distribution among the 79 patients. 

Age in years No. of patients n (%) 

<40 26 (33) 

40-60 31 (39.2) 

>60 22 (27.8) 

 

Figure 1: Gender distribution among the 79 patients. 

Among the 79 patients gender distribution was 47 

(59.50%) males while female constituted 32 (40.50%) of 

the study population. 

The vitals recorded in the study showed 32 (40.5%) 

patients had hypotension, 68.4% of patients had 

tachycardia as defined by SIRS criteria. 

Among the 79 patients’ temperature distribution showed 

44 had temperature more than 38˚C and 35 patients had 

temperature within 36˚C to 38˚ C. 

Amongst the various infectious causes, the most common 

was urinary tract infection followed by respiratory tract 

infection. 41 patients were culture positive while 38 

remained culture negatives. Urine culture was positive for 

20 (48.78%) of the study population while Sputum culture 

was positive for microorganism in 8 (19.51%) and blood 

culture was positive in only 4 (9.75%) of the total 41 

culture positive patient. 

The association of culture positivity and the need of life 

supportive measures shows significant p value, as 23 

(56.1%) required oxygen and 31 (75.6%) inotropic support 

in those culture positive while only 5 and 3 patients 

required oxygen and inotropes among the culture negative. 

59.50%

40.50%
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Table 2: Blood pressure and pulse rate distribution 

among the 79 patients. 

Vitals No. of patients, N (%) 

SBP (mm Hg)  

<90 32 (40.5) 

90-100 20 (25.3) 

100-120 17 (21.5) 

>120 10 (12.7) 

DBP (mm Hg)  

<60 31 (39.2) 

60-80 45 (57.0) 

>80 3 (3.8) 

Pulse per min  

<90 25 (31.6) 

>90 54 (68.4) 

 

Figure 2: Temperature distribution in degrees among 

the 79 patients. 

Table 3: Microbial culture in specimen collected from 

79 patients. 

Culture positive No. of patients n=41 

Urine 20 

Sputum 8 

Blood 4 

Blood and urine 3 

Blood and sputum 6 

The p values were significant for the levels of 

procalcitonin, total leucocyte count, and the levels of 

creatinine. 

Table 6 shows the association between culture positivity 

and clinical parameters. It shows significant p value 

findings in Systolic and diastolic blood pressures, 

respiratory rate and temperature. 

Table 7 shows that neither the positivity nor the values of 

CRP were found significant with p values more than 0.05. 

Table 4: Association between culture positivity and 

need of life supportive measures. 

Oxygen 

Support 

Presence of culture 

growth 
P value 

Positive, 

n=41 

Negative, 

n=38 

Yes 
23 

(56.1%) 

5 

(13.2%) 
0.001 

No 
18 

(43.9%) 

33 

(86.8%) 

Inotrope support 

0.001 Yes 
31 

(75.6%) 

3 

(7.9%) 

No 
10 

(24.4%) 

35 

(92.1%) 

Table 5: Association between culture positivity and 

laboratory parameters (n=79). 

Laboratory 

parameters 

Presence of culture growth 
P 

value 
Positive, 

n=41 

Negative, n 

=38 

Procalcitonin (ng/ml) 

0.001 

<0.5 
3 

(7.32%) 

36 

(94.73%) 

0.5-2 
9 

(21.95%) 

2 

(5.26%) 

>2 
29 

(70.73%) 

0 

(0%) 

Urea 

(mg/dl) 
90.46±81.46 42.29±37.07 0.001 

Creatinine 

(mg/dl) 
2.15±1.39 1.12±0.79 0.001 

Total 

leukocyte 

count/mm3 

20095.93±56

50.61 

14002.08±37

02.03 
0.001 

Table 6: Association between culture positivity and 

clinical parameters. 

 

Presence of culture growth 
P 

value 
Positive 

n=41 

Negative 

n=38 

Age in 

years 
45.51±18.31 52.18±15.57 0.086 

SBP (mm 

Hg) 
79.51±15.49 113.63±18.15 0.001 

DBP (mm 

Hg) 
51.41±13.15 72.11±10.94 0.001 

Pulse per 

min 
111.78±16.17 92.11±16.29 0.001 

Respiratory rate per minute 

0.001 <20 22 (53.7%) 36 (94.7%) 

>20 18 (43.9%) 2 (5.3%) 

Temperature 38.87±0.93 37.92±0.98 0.001 
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Table 7: Association between culture positivity and CRP values in sepsis (n=79). 

CRP test 

Presence of culture growth 

P value 
Positive, n=41 

Negative,  

n =38 

CRP card test 

0.476 Positive 31 (75.6%) 26 (68.4%) 

Negative 10 (24.4%) 12 (31.6%) 

Quantification of CRP in mg/l 

0.865 <30 24 (75%) 20 (76.9%) 

>30 8 (25%) 6 (23.1%) 

Table 8: Diagnostic value of procalcitonin in sepsis (n=79). 

Procalcitonin level 

in ng/ml 

Presence of culture growth 
Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPV 

(%) 
Positive, 

n=41 

Negative, 

n=38 

≥0.5 38 2 
92.68 94.74 95 92.30 

<0.5 3 36 

PPV=Positive predictive value, NPV=Negative predictive value. 

 

Table 8 shows the diagnostic values of procalcitonin 

taking 0.5 as cut-off. 38 patients were found to be 

procalcitonin positive. 

DISCUSSION 

Sepsis and systemic inflammatory response syndrome 

(SIRS) are two common clinical scenarios in critically ill 

patients. Sepsis is the body’s systemic response to proven 

or suspected infection plus some degree of organ hypo 

function while non-infectious insults are responsible for 

SIRS.  

The study showed that affected age is less in those below 

40 years, similar to Khan et al study. Fever was the most 

common presenting symptom in 37(46.83%) patients 

similar to a study by Lai et al followed by burning 

micturition in 24 (30.37%).5,6 

In all 79 patients TLC was raised (>12000 cells/mm3) with 

accompanying neutrophilia. Culture positive group had a 

mean total leucocyte count of 20095.93±5650.61/mm3 

while the mean in negative was 14002.08±3702.03/mm3 

indicating a correlation between infection and WBC 

counts. Sepsis-induced acute kidney injury is 

characterized by healthy or reversible injured renal tubular 

epithelial cells. Serum creatinine was 2.15±1.39 mg/ml 

and 1.12±0.79 mg/ml in the culture positive and culture 

negative groups respectively, comparable to the findings 

of Lopes et al.7  

Liver function derangement comprised of 

hyperbilirubinemia, mild to moderate increase in alkaline 

phosphatase and SGOT with SGPT elevation seen only in 

more severely ill patients and those with a prolonged shock 

episode. This pattern is similar to findings by Banks et al.8 

During sepsis not only the infection itself is responsible for 

liver dysfunction, but also hyperreactivity of the 

inflammatory response, microcirculatory failure, and side 

effects of the therapy as stated by Woźnica et al.9 

Culture positivity from urine, blood and sputum was seen 

in only 41 patients. The most frequently isolated bacteria 

from blood cultures were coagulase-negative 

staphylococci which accounted for 38.0% of the total 

isolates similar to the study by Karlowsky et al.10 Urine 

culture had Escherichia coli strains as the most common 

isolate found in 68% of urine samples among the urinary 

tract infected patients, concurrent with the finding of 

Vranic et al.11 Sputum culture grew Streptococcus 

pneumoniae as the most common bacteria in a similar 

finding to Cukic et al.12 

The procalcitonin level in culture positive was elevated as 

compared to their negative counterparts. Only 3 culture 

positive patients and 38 culture negative patients had 

procalcitonin levels <0.5 ng/ml, just 2 culture negative and 

9 culture positive patients had procalcitonin level in 0.5-2 

ng/ml range, while 29 (70.73%) out of 41 culture positive 

had procalcitonin level more than 2 ng/ml. The p-value 

was found to be significant (<0.001). The total leucocyte 

count and serum creatinine were also elevated in the 

culture positive group. This findings were also significant 

with p<0.001 in both. 

Considering the culture positive group as sepsis group and 

the negative ones as SIRS, levels of serum procalcitonin 

were significantly higher in the sepsis group. The finding 

is in concurrence with the study done by Ahmadinejad et 

al.13 In our study CRP considered as one of the early 

markers of sepsis showed no positive co-relation between 

the culture positivity with either the CRP positivity or its 

levels. Procalcitonin is thus a better predictor of sepsis than 
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CRP. This finding is also supported by Patil et al in a 

comparative study of procalcitonin and CRP in sepsis 

patients.14 

Limitation of the study  

The limitation of the study can be attributed to the small 

sample size because of which the study result may not be 

generalized as a whole. 

CONCLUSION 

There was a significant association between serum 

procalcitonin and culture positivity. It has high sensitivity 

and high positive predictive value which may aid in early 

diagnosis and guide early initiation of anti-microbial 

therapy. Procalcitonin test should be established in a 

tertiary hospital to distinguish SIRS from SEPSIS in order 

to make decisions on initiation of antibiotics. 
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