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Abstract 

 
Procalcitonin is a peptide with 116amino-acid sequence and precursor of the hormone calcitonin. It is 
an acute phase protein whose plasma level evaluation has found clinical application in the diagnosis of 
bacterial infections and consequently differentiation from viral infections. It has been shown to possess 
better diagnostic indices than other potential biomarkers in this regard such as C-reactive protein. The  
afore mentioned utility  of Procalcitonin (PCT) carries a lot of associated benefits which include 
reduction in misuse of antibiotics with the consequent outcome of antibiotic resistance, lesser cost of 
care, decrease in hospital stay and overall morbidity and mortality. Unlike in the developed world where 
it has found widespread utilization, PCT is yet to be applied in similar fashion in our country.  Reasons 
for the above scenario have not been scientifically investigated and documented leaving just 
hypothetical assumptions. In this short review, I tried to speculate on the possible hypotheses. 
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INTRODUCTION 
 
Procalcitonin, a 116 amino acid peptide, is a member of 
the calcitonin (CT) super family of peptides (Schneider 
and Lam QT, 2007). It is encoded byCALC-1 gene which 
is transcribed in the presence of infection in non-
neuroendocrine tissues. Ordinarily in the absence of 
infection, its transcription is constitutively suppressed 
except in the parafollicular (C) cells of the thyroid gland 
where it functions as the precursor peptide for the 
hormone calcitonin (Christ-Crain and Muller, 2007). 

Studies have shown that PCT production increases 
exponentially following the release of certain 
inflammatory mediators and cytokines subsequent to 
bacterial infection (Gogos et al., 2000). A particular 
cytokine, interferon (INF)-γ, has been shown to lessen 
this increased synthesis of PCT and the cytokine majorly 
plays its role following viral infections. As such viral 
infections are not associated with the aforementioned 
increase in PCT levels as seen in bacterial infections; this 
forms the basis of the utility of PCT to 
differentiatebetween bacterial and viral infections (Christ-
Crain and Muller, 2007; Linscheid et al., 2005) 

The  diagnosis  of  bacterial infections which are major 

causes of morbidity and mortality can be herculean. This 
is due to a number of factors such as long turnaround 
time for the bacteriologic culture assays, need for 
expertise and problems of low sensitivity and specificity 
associated with cultures of some body fluids (Uchil et al., 
2011; Schuetz et al., 2011).  Clinical practice has shown 
that early initiationof treatment for bacterial infections 
greatly improves outcomes. However for this to occur, 
easy and prompt recognition of these infections as 
distinct from viral infections or other causes of non-
infectious inflammation is paramount. 

Many biomarkers have been touted as potential 
indicators of bacterial infection or sepsis, but basically C-
reactive protein and PCT have gained widespread 
recognition (Simon et al., 2004; Joo et al., 2011). Studies 
have shown that C-reactive protein has lower sensitivity 
and specificity than PCT for diagnosis of sepsis.  In 
addition PCT has the added advantage of a rapid rise, 
consistency in response following bacterial infections and 
rapid decline, on attenuation of the infectionconsequent 
on appropriate antimicrobial therapy (Giamarellos-
Bourboulis et al., 2004).  Findings   also   have   revealed  



 
 
 
 
PCT as a prognostic indicator in bacterial infections (de 
Jager et al.,2009), which cannot be gotten from traditional 
parameters like white cell count.   
 
 
Benefits in antibiotic stewardship 
 
It is a well-documented fact that PCT is a good tool for 
guidance regarding antimicrobial therapy and therefore 
has priceless application in the reduction of misuse of 
antibiotics.  Antibiotic misuse is a global problem and a 
study on acute respiratory infections showed that 
approximately 75% of all antibiotic doses are prescribed 
when such  infections have a predominantly viral etiology 
(Christ-Crain and Muller, 2007; Evans et al., 2002). 

PCT has also been applied as a tool to assess and 
commence discontinuation of antibiotic use or therapy 
especially in intensive care settings (Jacquot et al., 2009; 
Deis et al., 2010; Nobre et al., 2008).  Sometimes 
decision on when to discontinue antibiotics can be a 
challenge and patients may have unnecessary 
prolongation of therapy due to absence of a reliable 
indicator of clearance of an infection.  Reassessment 
using the traditional culture methods is ineffective due to 
the time-consuming nature of the process, difficulty in 
assessment in the presence of ongoing antibiotic use and 
lack of the sensitivity required to explicitlysignify the 
attenuation of sepsis etc. 

 On the other hand, a decrease in PCT levels, given 
the latter’s high negative predictive value, is an indicator 
of successful antibiotic therapy (Schuetz et al., 2011). 

It is a deducible fact that the twin factors of early 
antibiotic introduction and early discontinuation of 
antibiotic therapyfollowing therapeutic success will lead to 
a shortened hospital stay.  These are two factors that 
PCT has been proven to modulate and as such is a tool 
to achieve decreased patient hospital stay and this has 
been validated by research findings (Bouadma et al., 
2010). 

An unassailable outcome of appropriate use of 
antibiotics is a reduction in the incidence of antibiotic 
resistance. This benefit has been clearly demonstrated 
by the use of PCT. The health and economic implications 
of increase in antibiotic resistant organisms arising from 
indiscriminate use of antibiotics is well known 
(Kristoffersen et al., 2009; Wenzel and Wong 1999). 

A major cumulative benefit accruable from the 
aforementioned uses of PCT is reduction in the economic 
burden on patients in the treatment of infections.  There 
is a currentpush in most advanced nations towards 
economic evaluation in terms of healthcare delivery of 
which drug cost is a major component (Burkhardt et al., 
2010).This is a very important factor that should be in the 
front-burner especially in resource-poor settings. It is 
even more critical in our environment where majority of 
the populace are not covered under any form of health 
insurance and source treatment “out of pocket”. 
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Experience in our environment 
 
Plasma PCT evaluation has found widespread 
application in the diagnosis and management of patients 
in many clinical scenarios such astransplantation 
medicine,organ failure, severe injury in addition to 
bacterial infections in Europe (Jacquot et al., 2009; 
Florence, 2003; Madershahian et al., 2008; Yukioka et 
al.,2001). This is in contrast to our environment where it 
is seldom applied in clinical practice.  Undocumented 
findings show that in the few centers, usually tertiary level 
care institutions, where PCT is used for diagnosis of 
sepsis, it was instituted oftentimes, as part of ongoing 
grant-funded research. Since there are no studies on this, 
only postulations can be advanced on the reasons for 
this. Could it be limited knowledge on the part of the 
clinicians and/or lack of clarity on who should initiate the 
introduction – medical microbiologist, the chemical 
pathologist or the clinicians? This hypothetical postulation 
on limitation in knowledge by the clinicians could span 
from little knowledge about its utility to not knowing 
whether their hospital laboratories can undertake 
PCTanalysis.  Irrespective of the shortcomings involving 
the clinician in virtually nil PCT application in clinical 
practice in our environment, there is no gainsaying the 
fact that guidance needs to be provided by the laboratory 
physician for the clinician to make informed decisions.  

Could it be that the laboratory physician is in limbo as 
to who should “bell the cat”? Maybe the microbiologist 
sees it as a biochemical analytical toolgiven the fact that 
it is a biomarker which is more in the domain of clinical 
chemistry and is commonly domiciled in clinical chemistry 
analyzer menu lists and not in microbiological analyzers! 
Or could it be the usual penchant to hold onto traditional 
methods? 

There is no doubt that the chemical pathologist 
probably has the richest repertoire of information about 
PCT and knows about its potential utility. But is it that 
he/she sees its application in sepsis and other infectious 
conditions as venturing into an area that traditionally 
belongs to other disciplines? Maybe to the traditional 
clinical chemist in our environment, diagnosis of infection 
is an uncharted territory and should remain in the domain 
of the microbiologist as has been the case! 

Meanwhile, if there is any part of the world that should 
benefit most from this tool, it is resource poor settings like 
ours where factors like poor antibiotic adherence due to 
cost, drug misuse with potential for increased antibiotic 
resistance is high, poor laboratory services for effective 
diagnosis of infections,high prevalence of communicable 
diseases, etc. are rampant.   

There is no doubt however, that the laboratory 
physician, be it the chemical pathologist or medical 
microbiologist should take the initiative in this situation, 
beingthe interface between the laboratory and the 
bedside. Introduction of new tests is the responsibility of 
the laboratory physician and he determines the medical  
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cut-offs and other decision limits that other physicians will 
reference in clinical decision making. 
 
 
Limitations of PCT in infection management 
 
Though the utility of PCT in bacterial infection 
management is well documented, some limitations in this 
application do exist.  Clinical conditions wherein 
unspecific increases in plasma PCT levels occur in the 
absence of bacterial infection have been noted. Included 
amongst these clinical disorders is severe stress for 
example after severe trauma and surgery, cardiac shock, 
Addisonian crisis, stem cell transplantation, T-cell 
antibody and anti-thymocyte globulin therapy.etc. 
(Wanner et al., 2000’ Uzzan et al., 2006; Hunziker et al., 
2010; Schuetz et al., 2010; Brodska et al., 2009; 
Schumm et al., 2010). 

Another challenge with PCT application in clinical 
practiceespecially in the setting of infections is the 
absence of widely acceptable reference intervals. This is 
particularly of import in our environment where there are 
no available reference intervals, bearing in mind 
documented findings that PCT levels are influenced by 
ethnicity (Uchil et al., 2011). This is further worsened by 
the lack of consensus, even in developed countries 
where PCT is being widely utilized, on the cutoff points of 
plasma PCT levels and the accompanying time intervals 
to use as benchmarks for determination of antibiotic 
response (Dolatabadi et al., 2015). 
 
 
CONCLUSION 
 
Procalcitonin is unarguably a valuable tool in the 
management of microbial infections and has ancillary 
benefits in many aspects of overall patient care and 
management.  Laboratory support which is vital in 
infectious disease management needs to embrace this 
tool in our environment, for the benefit of the total 
healthcare delivery process. While some may want to 
highlight its few limitations in terms of lack of specificity in 
conditions like organ transplantation, adrenal failure etc, I 
will rather say that in our environment those conditions 
pale in significance when juxtaposed with sepsis cum 
bacterial infections. 
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