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Introduction:

Sepsis is a clinical syndrome that is caused by a
dysregulated inflammatory response to infection,
which can lead to multiple organ failure and eventual
death. It involves physiologic, biologic, and
biochemical abnormalities.1 Early identification of
sepsis in a burns patient would ensure that appropriate
management is provided early. Bacteremia, a dreaded
complication of burn injury often seen in sepsis, is
associated with an increased risk of bacterial spread
to multiple end organs thereby increasing the risk of
morbidity and mortality. Early evidence of bacteremia
is often not readily available, as it would require a
thorough and time-consuming blood culture bacterial
growth analysis. Hence, a reliable and accessible tool
to predict the possibility of bacteremia in burn injury
would help guide physicians in the care of critically ill
patients. In this study, we evaluate the clinical role of
serum procalcitonin as an early predictor of bacteremia
in burn patients.

Methods:

In our institution, we maintain a prospective database
of all burns patients. In this study, we performed a
review of patients who were admitted to our Burns
Intensive Care Unit over a 3-year period (June 2013
to June 2016).

Data analyzed included the Total Body Surface Area
(TBSA) on admission, serum procalcitonin level within
the first 48 hours and incidence of bacteremia within
the first 10 days of admission when there is bacterial

growth in blood culture. At our centre, measurement
of TBSA is guided by Lund and Browder Chart2; and
serum procalcitonin and blood culture samples were
sent if the patient was febrile i.e. body temperature
more than 38.5 degrees Celsius.

Data compiled was analyzed using Statistical Package
for the Social Sciences® Version 20.0.

Results:

During the 3-year period analyzed in our study, 67
patients were admitted to our Burns Intensive Care
Unit. Patients with no serum procalcitonin level within
the first 48 hours were excluded. A total of 39 patients
were included in our study.

While the main aim of the study is to assess the
relationship between serum procalcitonin and
bacteremia, the authors do recognise the possible added
relationship between TBSA and serum procalcitonin
on admission. Hence, we have grouped the patients into
3 groups according to the TBSA (A: <20%, B: 20-40%
and C: >40%) to study and account for the possible
correlation.

In a review by Meisner M3, which also included non-
burn injury patients, a high procalcitonin level (>0.5
to >2.0ng/mL) is proposed to have a high positive
predictive value for sepsis, severe sepsis or septic
shock while normal or very low procalcitonin levels
(<0.25 to <0.5ng/mL), have a high negative predictive
value to rule out sepsis. In our study, serum
procalcitonin levels were subcategorized into 2 groups:
Low procalcitonin (<2.0ng/ml) and High procalcitonin
(≥2.0ng/ml).

Groups A, B and C had 11, 8 and 20 patients
respectively. Tables 1 and 2 below shows the number
of patients included in the study, grouped into the
respective categories according to TBSA, and the data
studied.

Based on the data compiled, as illustrated in the Figure
1, there is a positive correlation between raised serum
procalcitonin (≥2.0ng/ml) and the presence of
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bacteremia. When statistical analysis was performed
using Chi-squared test, this relationship is statistically
significant (p-value=0.047; p<0.05). An analysis of the
relationship between TBSA and serum procalcitonin
also showed a possibility that there is a correlation
between the initial TBSA with the initial procalcitonin
levels (Figure 2).

Discussion:

In conclusion, the authors believe that serum
procalcitonin can serve as a realiable early predictor
of bacteremia. We were able to identify a statistically
significant positive correlation between raised serum
procalcitonin (≥2.0ng/ml) within the first 48 hours of
admission and the presence of bacteremia within the
first 10 days of admission.

We do recognize that there are many factors that can
influence procalcitonin levels and also the presence
of bacteremia. Our study also highlighted a positive
correlation between TBSA and serum procalcitonin. A
review of the current literature highlights the possible
validity of this relationship. Patients with ≥20% TBSA
are at a higher risk of bacteremia4 with a yield of 18.6 %
positive cultures compared to a yield of 1.1 % positive
blood cultures for TBSA burn <20 %5.

The authors believe that while serum procalcitonin
levels can provide a quick way to predict the presence
of bacteremia and thereby predict the possibility of
sepsis, a detailed study to identify reference values of
procalcitonin for burn injury of different TBSA would
be very helpful. This will allow early initiation of
empiric antibiotics before further colonization of
bacteria in the patient6.

Conclusion:

The authors hope that procalcitonin can be used to
further improve the care provided in burn injury by pre-
empting the occurrence of complications. We do
recognize that the statistical validity of our study can
be further improved with future studies involving larger
study populations. With a large sample size, we can
also aim to identify a reference value of serum
procalcitonin to guide in the predicting of bacteremia
in burn injury. While elevated procalcitonin level may
predict likelihood of bacteremia, a study of the direct
relationship between sepsis and other factors including
TBSA, mechanism of injury and time to treatment
would also allow for a more comprehensive analysis.
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