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ABSTRACT 

Introduction: During infection, there is increased expression of CALC-I gene resulting in ubiquitous 

release of procalcitonin (PCT). Since the expression of PCT is dependent on  the genetic constituents of 

a population, this study aimed to validate the diagnostic performance of PCT in differentiating sepsis 

from noninfectious systemic inflammatory response syndrome (SIRS) in a Malaysian intensive care unit 

(ICU). Materials and Methods: Ninety-five patients fulfilling the criteria for SIRS were enrolled. Daily 

concentrations of PCT, C-reactive protein (CRP) and white cell count (WCC) were measured over three 

days. The diagnostic and predictive performance of these biomarkers were assessed using area under 

the curve of the ROC. Results: In this study, medical and surgical cohorts had similar PCT 

concentrations. Peak (p=0.02) and daily PCT (p<0.001) concentrations were significantly higher in 

patients with sepsis compared to SIRS. There were no significant differences in the CRP and WCC 

concentrations between the two groups. Peak PCT was significantly higher in patients with bacteraemia 

than those without (49.1 [19.3- 57] vs. 6.9 [1.1-25.6 ng/ml], p=0.001). PCT was diagnostic of sepsis 

and bacteraemia (AUC of 0.73 [0.64-0.83] and 0.80 [0.66-0.93] respectively). Peak PCT was 

significantly higher in septic patients with culture positive compared to culture negative (p=0.02). At 

the optimal cut-point of 10.68 ng/ml for peak PCT, sepsis was very likely with specificity of 86% and  

psotive predictive value (PPV) of 91%. There was a good correlation between PCT concentration and 

the Sequential Organ Failure Assessment (SOFA) score in the sepsis cohort (r=0.62, p<0.0001). 

Conclusion: PCT was better than CRP or WCC in differentiating sepsis from non-infectious SIRS in 

critically-ill patients. PCT is diagnostic of sepsis and bacteraemia, and is also useful as an indicator of 

severity of organ failure in sepsis. 
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INTRODUCTION 

systemic inflammatory response syndrome 

(SIRS) is crucial. The limitation of microbio-

logical culture is the time required to isolate 

an organism. Cultures are also reported to be 

less sensitive under certain conditions, and 

these include slow growing and difficult to cul-

INTRODUCTION 

In managing critically-ill patients, differentiat-

ing sepsis from non-infectious triggers of the 



ture microorganisms. 1 Procalcitonin (PCT), a 

116-amino-acid residue peptide has been 

studied extensively over the past decade as a 

promising diagnostic and prognostic bi-

omarker for sepsis. 2  

 

 PCT is encoded by the calcitonin I 

(CALC-I) gene located on chromosome 11. 3  

It is a gene with six exons, although the first 

exon is not translated. In the absence of in-

fection, transcription of the CALC-I gene in 

the non-endocrine tissue is suppressed, ex-

cept in the C-cells of thyroid gland where its 

expression produces PCT, a precursor of calci-

tonin. 4, 5 In the normal physiological state, 

PCT is present at very low concentrations of 

<0.1 ng/ml. The presence of any microbial 

infection induces a ubiquitous increase in the 

CALC-I gene expression leading to release of 

PCT from all extra-thyroid neuroendocrine 

tissues and cell types throughout the body. 

Serum PCT concentrations increase signifi-

cantly in severe systemic infections and may 

also be elevated in some non-infectious SIRS 

conditions. 6 There have been two meta-

analyses published within the last five years 

assessing the diagnostic performance of PCT 

in critically-ill patients. 7, 8 A number of 

studies have also documented the ability of 

PCT to discriminate between bacterial sepsis 

and non-infectious SIRS. 8–10  

 

 Since the expression of PCT depends 

on the genetic constituents of a population, its 

efficacy as a sepsis marker may vary between 

populations. To the best of our knowledge, 

there has been no published data on its  

usefulness as a marker of bacterial sepsis in a  

Malaysian population. The objectives of the 

study were to: a) assess and validate the 

performance of PCT in differentiating between 

sepsis and non-infectious SIRS in critically-ill 

patients, b) compare its performance with 

CRP in a Malaysian adult ICU setting. This 

with C-reactive protien (CRP); and c) 

determine the association between Sequential 

Organ Failure Assessment (SOFA) scores in a 

Malaysian adult ICU setting.  

MATERIALS AND METHODS 

Ninety-five consenting patients above 18 

years old with established SIRS admitted to 

the ICU in a University Hospital from July 

2011 to June 2012 were prospectively en-

rolled. This hospital is a 12-bed mixed medical

-surgical ICU with approximately 800 ICU ad-

missions per year. Patients who received anti-

microbial therapy for more than 24 hours be-

fore the first blood sample could be taken 

were excluded. Ethic approval were obtained 

from the University Ethic Committee for the 

study.  

 

 SIRS and sepsis were defined accord-

ing to the American College of Chest Physi-

cians/Society of Critical Care Medicine (ACCP/

SCCM) Consensus conference. 11 SIR is de-

fined as an inflammatory state affecting the 

body (typically multi-system) as a response of 

the immune system to triggers that can be 

infective or non-infective. Sepsis is present 

when there are two or more SIRS criteria, 

along with a culture proven or clinically identi-

fied or suspected infection. Data regarding 

demographics, Simplified Acute Physiology II 

Score (SAPS II ), SOFA score, length of ICU 

and hospital stay, duration of mechanical ven-

tilation, requirement for renal replacement 

therapy (RRT), and death before hospital dis-

charge were also recorded. Clinical parame-

ters such as body temperature, heart rate, 

white cell count (WCC) and clinical signs of 
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infection were recorded. At least one set of 

blood, sputum or broncho-alveolar lavage 

(BAL) and urine were taken on the day of re-

cruitment. Daily blood samples for PCT and 

CRP measurement were collected over three 

consecutive days, starting from the day of 

ICU admission. Collected serum was frozen at 

-80oC and analysed in batches. At the time of 

the study, PCT was not used as part of patient 

management. ICU doctors completed a ques-

tionnaire  (Appendix 1: available as Supple-

mentary Text) for each patient on admission 

and day 3 to define the clinical suspicion of 

sepsis. Finally, patients were grouped into 

non-infectious SIRS if there was a low clinical 

suspicion of infection on day 1 and day 3 and 

all culture results are negative. In this study, 

sepsis is a clinical diagnosis with or without 

any positive cultures in SIRS population. 6  

 

Measurements of PCT and CRP: PCT was 

measured by BRAHMS Kryptor compact 

(Germany), which used time-resolved ampli-

fied cryptate emission technology assay. It 

provides a sensitive PCT measurement with 

improved functional assay sensitivity of 0.06 

ng/ml and quantitative result in 19 minutes. 

Serum CRP was determined by immunoturbi-

dimetric method (Thermo Scientific).  

 

Statistical Analysis: Statistical analysis was 

performed using PASW version 18.0 (IBM, 

USA) licensed to the International Islamic Uni-

versity Malaysia. Results are presented as 

mean ± SD for normally distributed variables 

or median (inter-quartile range) for non-

normally distributed variables. Comparison of 

variables between the two groups was ana-

lysed using the independent t-test for normal-

ly distributed variables, or the Mann-Whitney 

test for non-normally distributed variables. 

Categorical variables were compared with Chi-

Square test. The diagnostic and predictive 

performance of biomarkers was assessed by 

the area under the curve of receiver operating 

characteristic curve (AUC) of the sensitivity 

over 1-specificity. Good diagnostic perfor-

mance is defined as AUC of more than 0.7.  

The optimal threshold was defined as the bi-

omarker concentration closest to the point on 

the ROC curve where sensitivity = 1 and 

specificity = 1. This concentration was used 

as a cut-point to calculate sensitivity (true 

positive), specificity (false positive), PPV 

(positive predictive value) and NPV (negative 

predictive value) of the biomarkers.  

RESULTS 

Ninety-five ICU patients were enrolled and of 

these, 67 patients had sepsis. The baseline 

demographics and clinical characteristics are 

shown in Table 1. Patients with sepsis were 

more ill and had significantly higher SAPS II 

and SOFA scores than those with SIRS 

(p=0.02 and p=0.003 respectively). A majori-

ty of the patients were from the medical cate-

gory.  

 

 The median PCT concentrations be-

tween the Surgical and Medical groups were 

not significantly different throughout three 

days study period (Table 2).  

 

 Overall, 28 (29.5%) patients required 

renal replacement therapy (RRT), and 30 

(31.6%) died in hospital. Patients with sepsis 

had a higher rate of RRT and hospital mortali-

ty and higher baseline and peak PCT levels 

compared to those with SIRS. Summary of 

outcomes, baseline (day 1) and maximum 

(peak) concentrations of PCT and CRP are 

shown in Table 3.  
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Variables All patients (n= 95) SIRS (n=28) Sepsis (n=67) p 

Age (years) 44 ± 16 41 ± 17 45 ± 16 0.26 

Gender (male) 66 (69.5) 19 (67.9) 47 (70.1) 0.83 

Weight (kg) 67 ± 16 69 ± 22 66 ± 13 0.45 

Height (cm) 159 ± 18 155 ± 31 161 ± 8 0.14 

Baseline SAPS II Score 39 ± 16 33 ± 13 41 ± 16 0.02 

Baseline SOFA Score 7.2 ± 4.3 5.2 ± 2.6 8.0 ± 4.7 0.003 
Admission category 

Medical 

Surgical 

  

56 (58.9) 

39 (41.1) 

  

12 (42.9) 

16 (51.1) 

  

44 (65.7) 

23 (34.3) 

 

0.003 

0.04 

Primary Diagnoses 

Cardiovascular 

Endocrine/Metabolic 

Gastrointestinal/Hepatobiliary/Pancreas 

Infective 

Renal 

Neurological 

Respiratory 

Trauma 

Postoperative surgical 

Connective tissue/autoimmune 

Maternity/Gynaecological 

Drug overdose/Poisoning 

  

6 (6.3) 

3 (28.6) 

7 (7.4) 

18 (18.9) 

4 (4.2) 

12 (12.6) 

20 (21.1) 

15 (15.8) 

4 (4.2) 

2 (2.1) 

3 (3.2) 

1 (1.1) 

  

2 (7.1) 

0 (0) 

1 (3.6)  

0 (0) 

2 (7.1) 

3 (10.7) 

6 (21.4) 

11 (39.3) 

3 (10.7) 

0 (0) 

0 (0) 

     0 (0)  

  

4 (6.0) 

3 (4.5) 

6 (9.0) 

18 (26.9) 

2 (3.0) 

9 (13.4) 

14 (20.9) 

4 (6.0) 

1 (1.5)  

2 (3.0) 

3 (4.5) 

1 (1.5) 

0.001 

Baseline co-morbidities 

Hypertension 

Ischaemic heart disease 

Chronic lung disease 

Diabetes Mellitus 

Cancer 

Chronic immunosuppression/HIV 

Chronic liver failure 

Others 

  

35 (36.8) 

13 (13.7) 

16 (16.8) 

22 (23.2) 

3 (3.2) 

2 (2.1) 

1 (1.1) 

17 (17.9) 

  

8 (28.6) 

3 (10.7) 

5 (17.9) 

4 (14.3) 

1 (3.6) 

0 (0) 

0 (0) 

5 (17.9) 

  

27 (40.3) 

10 (14.9) 

11 (16.4) 

18 (26.9) 

2 (3.0) 

2 (3.0)  

1 (1.5) 

12 (17.9) 

 

0.28 

0.58 

0.86 

0.19 

0.88 

0.36 

0.52 

0.99 

Data expressed as mean ± SD, n (%), or median (lower quartile – upper quartile). Comparison of variables between the two groups was 

analysed using the independent t test for normally distributed variables or the Mann-Whitney test for non-normally distributed variables. 

Categorical variables were compared with Chi-Square test. 

Legends: SAPS II Score: Simplified Acute Physiological II Score, SOFA Score: Sequential Organ Failure Assessment Score,  

SIRS; systemic inflammatory response syndrome, HIV; Human immune deficiency virus 

  Medical Surgical p 

Day 1 
PCT concentration PCT concentration   
4.0 (0.5 – 18.0) 6.6 (0.9 – 42.3) 0.48 

Day 2 
    

7.6  (0.9 – 23.3) 5.8 (0.6 – 25.2) 0.84 

Day 3 
    

5.7 (0.6 – 18.9) 3.1 (0.5 – 11.4) 0.75 

Peak PCT 
    

10.0 (1.7 – 35.8) 8.3 (1.1 – 44.5) 0.81 

 

n 

56 

 

54 

 

48 
 

56 

 

n 

39 

 

34 

 

25 
 

39 

Data presented as median (interquartile range). Comparison was made using the Mann Whitney test. 

Legend: PCT; procalcitonin.  

Table 1: Demographic and clinical characteristics. 

Table 2: PCT as a function of Medical vs. Surgical groups. 
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three days of ICU admission. In contrast, se-

rum CRP and WCC were unable to discrimi-

nate between the infectious and noninfectious 

groups.  

Comparisons of the daily PCT, CRP and WCC 

levels are demonstrated in Figure 1 (Whiskers 

plots). PCT concentrations were consistently 

higher in sepsis patients throughout the first 



 Differences in the peak PCT level be-

tween the genders, mortality and positive cul-

tures groups are shown in Table 4. The peak 

PCT concentrations were higher in men, death 

in hospital, patients with any positive culture, 

positive blood culture and positive blood cul-

ture sepsis, but not positive tracheal culture. 

Overall, the peak PCT concentrations were 

seven times higher in patients with bacterae-

mia (p=0.001), 3.7 times higher in those with 

positive culture of any kind overall (p=0.002) 

and more than twice in patients with patients 

culture positive sepsis (p=0.02) as shown in 

Table 4.  

 

 The receiver operating characteristic 

curves (ROC) of maximum PCT and CRP con-

centrations were for sepsis, bacteraemia and 

Variables Cohort (n = 95) SIRS (n = 28) Sepsis (n = 67) p 

Renal Replacement Therapy (RRT) 28 (29.5) 4 (14.3) 24 (35.8) 0.04 

Hospital Mortality 30 (31.6) 3 (10.7) 27 (40.3) 0.008 

Mechanical Ventilation (MV) 87 (91.6) 25 (89.3) 62 (92.5) 0.60 

Length of Mechanic Ventilation (days) 4.8 (1.8 – 9.9) 4.7 (1.0 – 9.5) 4.9 (2.1 – 13.0) 0.41 

Length of ICU stay (days) 7.0 (2.9 – 14.6) 6.8 (2.7 – 10.3) 7.0 (3.2 – 15.8) 0.46 

Length of hospital stay (days) 12.3 (6.6 – 18.2) 12.4 (6.4 – 17.4) 12.3 (6.6 – 19.2) 0.73 

Baseline PCT (ng/ml) 5.3 (0.8 – 19.8) 2.3 (0.3 – 7.8) 7.6 (1.0 – 37.7) 0.02 

Peak PCT (ng/ml) 8.8 (1.1 – 39.7) 3.4 (0.6 – 8.2) 20 (1.9 – 49.1) <0.0001 

Baseline CRP (mg/l) 85 (14 – 145) 105 (26 – 147) 81 (11 – 145) 0.37 

Peak CRP (mg/l) 136 (87 – 183) 139 (56 – 170) 136 (89 – 188) 0.50 

Baseline WCC (x103) 15 (12 – 22) 17 (14 – 17) 15 (12 – 21) 0.28 

Peak WCC (x103) 18 (14 – 22) 19 (14 – 22) 18 (13 – 23) 0.78 

Fig. 1: Daily concentration of PCT (A), CRP (B) and, WCC (C) 

in sepsis and SIRS cohorts. *Mann Whitney test between sepsis 

and SIRS: p values (A), 0.02 (day 1) 0.002 (day 2), 0.03 (day 3) , 

(B) 0.37 (day 1), 0.68 (day 2), 0.74 (day 3), and (C) 0.28 (day 1), 

0.25 (day 2) and 0.5 (day 3).  

C 

B 

A 

Table 3: Comparison of outcomes, PCT and C-Reactive protein (CRP) concentration  

between the SIRS and sepsis groups. 

Data expressed as mean ± SD, n (%), or median (lower quartile – upper quartile). Comparison between the two groups was analysed using 

the Chi-Square test for categorical variables, and Mann-Whitney test for continuous variables. 

Legends: ICU; Intensive care unit, PCT; procalcitonin, CRP; C-reactive protein, WCC; white cell count, SIRS; systemic inflammatory  

response syndrome 
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Variables n Peak PCT (ng/ml) p 

Gender Male 

Female 
66 

29 
15.3 (2.0 – 41.3) 

3.9 (0.73 – 25.9) 0.08 

Death in hospital Yes 

No 
30 

65 
31.1 (3.5 – 91.1) 

7.2 (1.0 – 19.3) 0.002 

Positive culture anywhere Yes 

No 
32 

63 
22.7 (4.8 – 80.7) 

6.2 (1.0 – 20.9) 0.002 

Positive blood culture Yes 

No 
13 

82 
49.1 (19.3 – 257) 

6.9 (1.1 – 25.6) 0.001 

Culture positive sepsis Yes 

No 
30 

37 
26.5 (8.0 – 89.6) 

11.7 (1.0 – 40.0) 0.02 

Positive tracheal culture Yes 

No 
17 

78 
11.3 (1.6 – 41.3) 

8.4 (1.1 – 39.9) 0.93 

Fig. 2: Receiver operating characteristics (ROC) 

curves of peak PCT (blue line), and peak CRP 

(green line) for sepsis (A), bacteraemia (B) and 

other cultures (C). 
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Table 4: Differences in peak procalcitonin (PCT) in gender, mortality and positive cultures. 

for other cultures are shown in Figure 2. The 

AUC (95% CI) for diagnosis of sepsis, bacte-

raemia and other cultures are shown in Table 

5.   

 

 The peak PCT was diagnostic of sepsis 

with an AUC of 0.73 (0.64-0.83) and bacte-

raemia with AUC of 0.80 (0.66-0.93) (Table 

5). The AUC for peak PCT (0.73, p<0.0001) 

and its 95% confidence interval did not en-

compass 0.50, thus demonstrating PCT to 

have a good diagnostic ability. In contrast, 

the AUC for peak CRP and its 95% confidence 

interval encompassed 0.5, hence were not 

diagnostic of sepsis. Using these curves, the 

optimal cut-point that maximises sensitivity 

and specificity of PCT was 10.68 ng/ml. At 

this cut-off point, peak PCT had a specificity 

of 86% and PPV of 91% for diagnosing sepsis 

(Table 6).  

 

 The contributions of PCT or CRP were 

assessed using multivariable logistic regres-

sion model. Variables found to be significant 

on univariate analysis (Table 7) were included 

in the analysis. Peak PCT over the three days 

period remained independently diagnostic of 

sepsis (Odd ratio [OR] 1.07, 95% Confidence 

internal [95% CI] 1.02-1.13), p=0.008), 

along with the SOFA score (OR 1.20, 95% CI 

 

 



1.00-1.44, p=0.05) but not SAPS II score 

(Table 7). Addition of peak PCT concentration 

to the reference model increased the diag-

nostic performance of the reference model, 

from AUC of 0.68 (0.67-0.79) to 0.75 (0.65-

0.85).  

 

 The correlation between PCT concen-

trations and SOFA score was studied with the 

Spearman’s correlation test and the scatter-

plot is shown in Figure 3. There was a strong-

er correlation between PCT concentration and 

SOFA score in sepsis cohort, Spearman’s cor-

relation coefficient, r=0.62 (p<0.0001) com-

pared to overall patients, r=0.57 (p<0.001). 

There was no correlation between SOFA score 

and PCT in the SIRS cohort (r=0.05, 

p=0.80).  

Fig. 3: Correlations between Peak PCT concentration 

and SOFA score. PCT concentrations were in a log10 

scale. Spearman correlations (A) r=0.57, p<0.0001 

(B) r=0.62, p<0.0001 and (C) r=0.05, p=0.80. 

 

 B Sepsis (n=67) 

 A         All patients (n=95) 

C SIRS (n=28) 

  Sepsis (n = 67) Bacteraemia (n = 13) Other Cultures (n = 26) 

Peak PCT 0.73 (0.64 to 0.83) 0.80 (0.66 to 0.93) 0.50 (0.37 to 0.64) 

Peak CRP 0.54 (0.42 to 0.67) 0.54 (0.37 to 0.71) 0.58 (0.45 to 0.71) 

DISCUSSION 

Since the expression of PCT is regulated by 

the CALC-I gene, we undertook a validation 

study to assess its diagnostic accuracy of PCT 

in diagnosing sepsis in a Malaysian ICU set-

ting. In this study, patients who received an-

tibiotics for more than 24 hours were exclud-

ed as serum PCT concentrations may rapidly 

normalise after administration of antibiotics 12 

and this increase the rate of false negatives. 

PCT starts to rise four hours after the start of 

sepsis and peaks between eight and 24 

hours, whereas CRP rises slowly and peaks at 

36 hours after endotoxin challenge. 13 How-

ever, in some patients, the PCT and CRP con-
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Table 5: AUC for diagnosis of sepsis, bacteraemia and other cultures. 

centrations do not peak until the second or 

third day after developing sepsis. 14 In order 

to avoid these errors, we measured their con-

centrations from the first 24 hours the patient 

fulfilled SIRS criteria and continued for three 

days. The peak concentrations obtained dur-

ing this period were assessed.  

 

Legend: AUC; Area under the curve, PCT; procalcitonin, CRP; C-reactive protein 



 Our study population was a mixed 

medical-surgical patients with a diverse ad-

mission diagnoses and baseline co-morbidities. 

When we compared the medical and surgical 

patients, there were no significant differences 

in the baseline and peak PCT concentrations. 

This is important as induction of PCT after sur-

gery may interfere with the validity and relia-

bility of using PCT as a parameter for 

‘monitoring infection’. 15, 16  Serum PCT was 

significantly higher in patients with sepsis 

compared to SIRS, and the median PCT con-

centration remained significantly elevated 

throughout the three days study period. 

Therefore it is a reliable marker to differentiate 

sepsis from non-infectious SIRS during early 

ICU admission. In contrast, CRP and WCC 

failed to show significant differences during 

the first three days of daily assessment. The 

rapid up-regulation and sustained elevation of 

the PCT concentrations in the serum during 

infection suggest that it is a more reliable 

biomarker than CRP and WCC group. Not only 

was PCT significantly higher in the bacterae-

mia group, its median peak concentrations 

were seven times higher that than the other 

SIRS patients with sterile blood cultures. Other 

studies have also shown that septic patients 

with bacteraemia to have higher PCT concen-

trations than those without bloodstream infec-

tion. 21, 22 However, it was not useful in pa-

tients with positive tracheal cultures. This may 

be explained by the fact that some positive 

cultures are actually due to colonisation or 

localised infection or presence of other con-

comitant infections.  

 

 In this study, peak PCT concentration 

was more useful for diagnosing sepsis and 

bacteraemia than CRP. For clinical use, the cut

-point chosen will depend on the aim of the 

biomarker, whether it is used as a screening 

test or a diagnostic marker. At a cut-point of 

10.68 ng/ml, PCT was superior with a specific-

ity of 86% and PPV of 91%. This optimal cut-

point identified 12 of 13 patients with bacte-

raemia. Therefore as a diagnostic marker, 

concentrations over a certain range (10.68 ng/

ml in our study, but 10 ng/ml in other studies) 

12 should prompt a search for the source of 

sepsis and appropriate treatment instituted. 

After controlling for the SOFA and SAPS II 

scores, peak PCT remained diagnostic for sep-

sis. This result supports the ability of PCT to 

identify sepsis in addition to what is obvious 

from clinical data. In our mixed medical-

Biomarkers Optimal Cut-point Sensitivity Specificity PPV NPV 

Peak PCT 
  

10.68 (ng/ml) 0.61 (0.5 to 0.73) 0.86 (0.73 to 0.99) 0.91 (0.83 to 0.99) 0.48 (0.34 to 0.62) 

Peak CRP 
  

148 (mg/ml) 0.42 (0.3 to 0.54) 0.71 (0.55 to 0.88) 0.78 (0.64 to 0.91) 0.34 (0.22 to 0.46) 

Variables Odds Ratio (95% CI) p-value 

SOFA 1.20 (1.00 to 1.44) 0.05 

SAPS II 1.01 (0.96 to 1.06) 0.76 

Peak CRP 3-days 1.00 (0.99 to 1.01) 0.98 

Peak PCT 3-days 1.07 (1.02 to 1.13) 0.008 
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Table 6: Optimal cut-point, sensitivity, specificity, PPV  and NPV of PCT, and CRP for sepsis. 

Table 7: Multivariable logistic regression  

for diagnosis of sepsis after inclusion  

of PCT or CRP.  

Legends: SOFA;  Sequential Organ Failure Assessment, SAPS II; 

Simplified Acute Physiology Score II, CRP; C=reactive protein 

and PCT; procalcitonin 

Legends: PCT; procalcitonin, CRP; C-reactive protein, PPV; positive predictive value, NPV; negative predictive value 



surgical ICU patients with sepsis, we found a 

good correlation between the SOFA score and 

PCT concentration. The PCT concentration was 

able to predict the severity of sepsis as was 

shown by the degree of organ dysfunction 

based on the SOFA score. Therefore, combin-

ing PCT with the SOFA score can increase the 

diagnostic performance of the SOFA score to 

predict the incidence of sepsis.  

 

 Based on our study, we believe that 

PCT has a role as a biomarker in our local ICU 

setting. It has a better discrimination and di-

agnostic accuracy than CRP for bacterial sep-

sis. We also found PCT to be specific for diag-

nosing sepsis and bacteraemia at the earlier 

stages in critically-ill patients with SIRS. Our 

study was designed as a real-life study with a 

diverse group of patients, thus closely resem-

bling clinical practice in the ICU. Although it is 

a single centre study, our study showed the 

importance of serum PCT in managing SIRS 

patients in early admission to ICU. Incorporat-

ing PCT into our local practice can improve 

decision making, especially in patients with 

conflicting clues on the presence or absence of 

sepsis. The test can be performed within an 

hour and gives valuable information long be-

fore culture results are available.  

 

 This study has several limitations. PCT 

is also known to increase systemic inflamma-

tion without infection such as burns, pancrea-

titis, mechanical traumas or major surgeries. 

However, in the non-infectious group, the me-

dian or peak concentrations are usually lower 

than those patients with severe sepsis. 23 In 

septic shock. 23 our study, we included pa-

tients who had received any antibiotics but not 

more than 24 hours after the first dose. Given 

that the half-life of PCT in the systemic circula-

tion is approximately 22 to 35 hours, 24 a sin-

gle dose of antibiotic is not likely to affect the 

PCT concentrations.  

 

 In our centre, we have been using 

quantitative PCT concentration in the manage-

ment of patients with severe sepsis admitted 

to our ICU since 2008. However, its use is not 

currently routine due to the high cost associat-

ed with the test. This test is also not available 

in other government hospitals in Malaysia. We 

have observed that the use of PCT assisted in 

the management of critically-ill patients and 

reduced the need of antibiotic use. However, 

we are not able to quantify the impact on sur-

vival, and overall outcome. This could only be 

adequately addressed in a randomised con-

trolled trial comparing management with and 

without PCT test in our local population. 

 

 In conclusion, our study demonstrated 

that serum PCT is a better biomarker than CRP 

and WCC in differentiating sepsis from nonin-

fectious SIRS in critically-ill patients. It is 

more useful in early diagnosis of sepsis and 

bacteraemia. It is useful as an indicator of se-

verity of organ failure in patients with sepsis 

as measured by the SOFA score. These find-

ings can be used as a reference for further 

studies, such as PCT-guided antibiotic stew-

ardship in the management of sepsis in our 

local population. 
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