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PROCALCITONIN  - IS IT THE END OF ROAD TO SEPSIS DIAGNOSIS?
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INTRODUCTION
Sepsis is the leading cause of non-cardiac causes of death in intensive 
care units accounting for nearly 30% of death of patients.[1] The 
management of sepsis could only be done by early diagnosis as well as 
strong clinical suspicion  in the rst few hours of triage (2). However, 
the correct diagnosis and differentiation form non-infectious causes is 
challenging. In developing countries the correct use of antibiotics, still 
represents a major issue for treating physicians, particularly if the 
patient is in intensive care setting. The incorrect application of 
antimicrobial therapies lead to an increased risk for opportunistic 
infections, resistances to multiple antimicrobial agents and toxic side 
effects, which not only increase mortality but also healthcare costs 
(3,4). The biomarkers like Procalcitonin (PCT) have helped in 
differentiating bacterial,  viral and fungal infections .[7] PCT during 
the past decade has been approved for guidance of antimicrobial 
therapies in patients with respiratory infection and sepsis (5- -11). 

It is a precursor hormone of calcitonin, not detectable in healthy 
individuals which increase in response to bacterial infections. (12,13). 
But there is no universal consensus on the optimal use of PCT in the 
setting of sepsis (14). As far as sepsis is concerned till date the only 
available gold standard is blood culture which again is time consuming 
therefore reliance on blood markers of sepsis has been emphasized in 
literature with use of WBC count, C reactive protein and PCT. [15,16] 
The blood cultures however are not positive in all cases rather in  
40–90% of patients with an assumed systemic infection, the results are 
negative blood culture, with no growing pathogens (17-19). 

MATERIAL AND METHODS
The present study was conducted in intensive care setting by the 
department of critical care in tertiary care hospital in western India. 
The retrospective study we as done between July 2020 for a month in 
medical intensive care setting of the hospital. The patient identity was 
anonym zed and no extra investigations for the purpose of study were 
ordered .

The patients with clinical suspicion of sepsis were included in 
study after fulfilling following  inclusion criteria  as under:
a. Age > 18 years
b. Available serum PCT levels
c. A positive blood culture 

Only those subjects who satised all three above mentioned criterion 
were included in study

Exclusion Criteria:
a. Age < 18 years
b. Sepsis at the time of admission in Intensive care unit
c. A negative blood culture 

The presence of any one of the above exclusion criteria dropped 
subjects from study group. The patients who had clinical suspicion of 
sepsis were investigated using WBC count, PCT and blood culture. 
The study captured single point investigations done initially at the time 
of diagnosis of sepsis. Data was collected using laboratory software 
maintaining condentiality and statistical analysis was done using 
medicals online free software.

RESULTS
The study comprised of 50 patients 33(66%) males and 17(34%) 
females with most common age group been 41-60 years (46%)  ( 
Table-1 )All cases were culture positive. They were categorized into 
three groups on basis of WBC count. 4(8%) patients had WBC count 
less than 4000/cumm., 39(78%) patients had high WBC count 
(>10,000/cumm) and 7 (14%) had normal WBC count(Table-2). PCT 
correlates with WBC count in culture proven cases of sepsis (R is 
0.144, a weak positive correlation) but the result  is not signicant at p 
< .05( P-Value -0.318429) (Table-3). 

Table 1  Age and sex wise distribution

Table 2  Categorization as per WBC cunts

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Internal Medicine

International Journal of Scientific Research 65

Volume - 11 | Issue - 02 | February - 2022 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

ABSTRACT
Introduction- Procalcitonin has been extensively used as marker of sepsis. It is a precursor hormone of calcitonin, not detectable in healthy 
individuals which increase in response to bacterial infections
Material & Methods- The retrospective study was conducted in intensive care setting by the department of critical care in tertiary care hospital in 
western India. . The patients who had clinical suspicion of sepsis (inclusion and exclusion criteria applied )  were investigated using WBC count, 
PCT and blood culture. The study captured single point investigations done initially at the time of diagnosis of sepsis. Data was collected using 
laboratory software maintaining condentiality and statistical analysis was done using medicals online free software.
Results-The study comprised of 50 patients 33(66%) males and 17(34%) females with most common age group been 41-60 years (46%) .All cases 
were culture positive. They were categorized into three groups on basis of WBC count. 4(8%) patients had WBC count less than 4000/cumm., 
39(78%) patients had high WBC count (>10,000/cumm) and 7 (14%) had normal WBC count .PCT correlates with WBC count in culture proven 
cases of sepsis (R is 0.144, a weak positive correlation) but the result  is not signicant at p < .05( P-Value -0.318429).
Conclusion-  The PCT is a unique biomarker for identication of sepsis but has a weak correlation with WBC count that suggests that PCT levels 
alone may not be enough for sepsis and therefore a combination of biomarkers may be more functional in the case of clinical application , the gold 
standard till date remains blood culture.
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Age distribution (Years) Male Female Total
18-40 8 2 10 (12%)
41-60 14 5 19 (46%)
>60 11 10 21 (42%)
Total 33 (66%) 17 (34%)

WBC (per mm3) Total
Less than 4000 4(8%)
Between 4000-10000 7(14%)
More than 10,000 39(78%)
Grand Total 50
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Table -3 Procalcitonin  and WBC count

DISCUSSION
The PCT as a biomarker proved successfully its clinical usefulness in 
determining the presence of sepsis. It is not detectable in healthy 
individuals  since the protein is not released into the blood in absence 
of systematic inammation [20-23]. In case of a sepsis caused by 
bacterial infections, however, PCT synthesis is induced in practically 
all tissues and therefore, detectable in the blood. PCT synthesis is 
triggered by bacterial toxins, such as endotoxin and cytokines [e.g., 
interleukin (IL)-1beta, interleukin-6 and tumor necrosis factor (TNF)-
alpha] [24]. Due to cytokines released during viral infections that 
inhibit the production of TNF-alpha, PCT synthesis is not induced in 
the most viral infections [20-23] Thus, PCT has good discriminatory 
properties for the differentiation between bacterial and viral 
inammations with rapidly available results. PCT per se cannot isolate 
or detect specic pathogens, but the level of PCT may be useful to 
estimate the probability of a severe bacterial infection [22,23, 25].

Apart from sepsis PCT is also used in other clinical conditions. It 
serves as an important tool in differentiating between acute rejection of 
an organ transplant and bacterial infection as initial symptoms make 
diagnosis difcult and so PCT has been proposed as a diagnostic tool 
for this purpose [26].

PCT also serves as marker to differentiate respiratory illness from 
cardiovascular disease [27]. Recently the European Society of 
Cardiology released PCT guided algorithm for administerating 
antibiotics in patients with dyspnea and suspected heart failure and 
gave a cut off of 0.2 ng/ml above which antibiotics to be given[28].

PCT as a marker of infection is used to differentiate or ruling out 
bacterial infection in meningitis [29], in patients of chronic kidney 
disease receiving hemodialysis [30] and in diagnosis of infectious 
complications in gastrointestinal diseases[31].

Septic arthritis [32], medullary carcinoma thyroid [33] and urinary 
tract infections [34] are other infections where PCt nd usefulness. The 
levels of PCT are spuriously elevated in amphetamine over dose [35].

Rapid detection of bacteremia facilitates early implementation of 
therapy and identies patients at high risk for complications. Previous 
studies demonstrated that various clinical markers have poor 
sensitivity and specicity for predicting early bacteremia in febrile 
patients.  Similarly, ruling out bacterial sepsis in febrile patients has 
substantial benets, including reduction of hospitalization and 
antimicrobial use and facilitating clinician focus on alternative 
diagnostic pathways.

CONCLUSION
The PCT is a unique biomarker for identication of sepsis but has a 
weak correlation with WBC count that suggests that PCT levels alone 
may not be enough for sepsis and therefore a combination of 
biomarkers may be more functional in the case of clinical application , 
the gold standard till date remains blood culture.
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Procacitonin (PCT)
< 0.5 0.5-2.0 2-10 >10 Grand Total

Less than 4000 4  0  0  0 4
Between 4000-10000  0 0 6 1 7

More than 10,000 3 14 10 12 39
Grand Total 7 14 16 13 50

The value of R is 0.144. A weak positive correlation between variables. 
The P-Value is .318429. The result is not signicant at p < .05.


