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ABSTRACT

Objective: To determine the diagnostic accuracy of serum Presepsin for bacterial sepsis in paediatric patients keeping blood culture
as the gold standard test.

Study Design: Cross-sectional study.

Place and Duration of the Study: Department of Chemical Pathology, Paediatric Emergency Department and Intensive Care Unit,
King Edward Medical University (KEMU), Mayo Hospital Lahore, from December 2020 to May 2021.

Methodology: A total of 57 patients, aged >4 weeks and =12 years with suspicion of sepsis on the basis of Systemic Inflammatory
Response Syndrome to be confirmed by blood culture were enrolled in the study after informed consent. Patients with renal dysfunc-
tion and congenital anomalies were excluded. Blood samples were taken for blood culture and Presepsin levels. Presepsin levels were
measured by enzyme linked immunosorbent assay (ELISA). Data were analysed by SPSS-20. Quantitative variables were presented as
median (IQR) or mean + SD depending on data distribution. Qualitative variables were presented as frequency and percentage. ROC
curve was plotted to determine the optimal cut-off value of Presepsin levels to differentiate between sepsis and non-sepsis. Sensitivity
(Sn), specificity (Sp), positive predictive value (PPV), and negative predictive value (NPV) of Presepsin were calculated.

Results: The median (IQR) age and total leukocyte count, and male: female ratio was not significantly different in patients with and
without sepsis. Using 600 pg/ml cut-off value, Sn, Sp, PPV, and NPV for Presepsin were calculated as 72.73, 71.43, 62 and 81%, respec-

tively.

Conclusion: Serum Presepsin level has overall good diagnostic accuracy to diagnose bacterial sepsis.
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INTRODUCTION

Sepsis is defined as a “life threatening organ dysfunction
resulting from the dysregulated host response to infection”." It
is one of the leading causes of admissions in neonatal, paedia-
tric, and adult intensive care units worldwide. Sepsis has been
reported in 17.3% children admitted to the PICU with mortality
rate of 24% in Pakistan.” The increased mortality associated
with sepsis is mainly due to delay in diagnosis and therefore,
delay in initiation of targeted therapy. A well-defined criterion
has been established to clinically diagnose sepsis in adult
patients.’ Butthe criteria to diagnose sepsis in paediatric popu-
lationisstillnotclearlydefined.Inchildren, sepsisisusually diag-
nosed as Systemic Inflammatory Response Syndrome (SIRS)
with suspected ordocumentedinfection.*
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SIRSistheclinical condition resulting from abnormal inflamma-
tory response to infectious and non-infectious causes like
autoimmune disorders, trauma, burns, and surgery. Itis based
on clinical features including respiratory rate, heart rate, body
temperature, and a laboratory test called total leukocyte count
(TLC).?

The gold standard test for the diagnosis of bacterial sepsis is
blood culture." It takes almost 48 to 72 hours to obtain culture
results. The blood culture results are affected by many factors
like unsterile sample collection, inappropriate inoculation
volume, and delayed transportation to laboratory.® Some
biomarkers have been studied to diagnose sepsis, like Procalci-
tonin (PCT), C-reactive protein (CRP), and Presepsin. CRP is an
acute phase protein which increases in response to infection,
inflammation, and tissue damage. It lacks specificity as it
cannot differentiate between infectious and non-infectious
SIRS. Moreover, itis not useful as early marker for diagnosis of
sepsis as it becomes detectable about 12 hours after the onset
of clinical symptoms.” Procalcitonin is another biomarker used
for the diagnosis of bacterial sepsis. It is calcitonin precursor
protein secreted by hepatocytes and monocytes on exposure
to bacterial endotoxins. It rises within 4 hours after pathogen

1288

Journal of the College of Physicians and Surgeons Pakistan 2023, Vol. 33(11):1288-1292



Maham Shakoor, Rehma Dar and Komal Javed

exposure.® Although it is reported to be superior than CRP as it
can differentiate between bacterial and non-bacterial infec-
tions, it cannot differentiate between infectious and non-infec-
tiousSIRS.’

Presepsinisanemerging markerof bacterial sepsis. Itbeginsto
rise in the first hour of exposure to pathogens and reaches its
peakin2to3hours.ltisknowntoriseinsepsis caused by bacte-
rial infections and remains unchanged in non-infectious SIRS,
so helps to differentiate the two.™ Presepsin is a type of cluster
of differentiation 14 (CD14) glycoprotein. CD14 is a part of
innate immune response of the body. It identifies and presents
the ligands of pathogens like lipopolysaccharides attached
withlipopolysaccharide binding proteins (LBP)toTolllikerecep-
tors (TLRS). TLRs, in turn, activate immune response through
cytokine production resulting in SIRS. CD14 has two forms:
membrane CD14 (mCD14)andsolubleCD14 (sCD14).mCD14
is present on the surface of macrophages/ monocytes. s CD14
circulatesinblood synthesised from shedding of m CD14 by the
action of proteases cathepsin D or by secretion from cells. The
soluble CD14 subtypeisnamedas Presepsin.®

Since Presepsin is known to be more specificand early torisein
septic patients, it canbe used asan early biomarker of bacterial
sepsis. In this background, this study was conducted to deter-
mine the diagnostic accuracy of Presepsin as a biomarker of
bacterial sepsis, keeping the blood culture as the gold standard
test.

METHODOLOGY

It was a cross sectional study conducted at the Department of
Chemical Pathology of King Edward Medical University, Paedia-
tric Emergency Department and Paediatric ICU of Mayo
Hospital, Lahore for six months period from 1% December, 2020
to 31 May, 2021. Sample size of 57 patients was estimated by
using 95% confidence level. Non-probability convenient
sampling was used. Patients of both genders, aged >4 weeks
and <12 years with suspicion of sepsis on the basis of SIRS that
were to be confirmed by blood culture were included in the
study after informed consent of the guardian. Patients with
renal dysfunction and congenital syndromes/ anomalies were
excluded.

The relevant information of each patient was recorded in study
proformaand arterial or venous 5-6 ml blood sample was drawn
for blood culture and Presepsin levels under aseptic conditions.
The blood culture sample was sent to microbiology laboratory.
The blood sample for Presepsin levels was collected in yellow
top vacutainer labelled with patient’'s name and ID. The serum
was separated through centrifugation at 3000 revolutions per
minute (RPM)and stored ineppendorfcups at-70° Ctillanalysis.
The sandwich ELISA was performed for quantitative determina-
tionof Presepsinlevelsusingkitby Bioassay Technology Labora-
toryonDiamate 710 ELISA platereaderinstrumentin2batches.

The data were entered and analysed in Statistical Package for
Social Sciences (SPSS-20). Quantitative variables like age, body

temperature,and TLC were presented as median (IQR). Qualita-
tive variables like gender were presented as frequency and
percentage. Normality of variables was examined by applying
Shapiro-Wilk test. Mann Whitney U test was applied to compare
age, body temperature, and TLC, and Chi-square test was used
to compare gender distribution between patients with sepsis
and without sepsis. A p-value <0.05 was taken as statistically
significant.

ROC curve was plotted in SPSS to calculate the optimal cut-off
value of Presepsin levels to differentiate between sepsis and
non-sepsis. Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of Presepsin were
calculated by appropriate formulae using the 2x2 contingency
table.

RESULTS

Blood culture was used as gold standard to classify patientsinto
septic and non-septic groups. Out of 57 patients, 22 blood
cultureresults were positive (sepsis group) while 35 were nega-
tive (non-sepsisgroup)asshowninTablel.

The ROC curve was plotted to derive the optimal cut-off value of
600pg/ml for Presepsin levels to differentiate between sepsis
and non-sepsis with area under curve (AUC) = 0.815 at 95%
confidenceinterval (Figurel).

Sn, Sp, PPV, and NPV of Presepsin in paediatric patients were
calculatedas72.73,71.43,62and 81%, respectively (Tablell).

Tablel: Demographic and clinical characteristics of study subjects.

Variables Sepsis Non-sepsis p-value
(n=22) (n=35)

Age, months 30(33) 5(22) 0.064
Median (IQR)

Gender (M:F) 13(59%): 9(41%) 18(51%): 17(49%)  0.572
Body temperature (°F) 102 (9) 101 (8.4) *0.012
Median (IQR)

Total leukocyte count (cells X 10°/1) 16.5 (57.3) 11.8(36.3) 0.066
Median (IQR)

Chi-square test used for gender. Mann Whitney U test used for age, body temperature, and total
leukocyte count. *p- value <0.05 was taken as statistically significant. Pneumonia was the most
common cause of infection in the patients with sepsis (13; 59%). The other clinical presentations were
meningitis (6; 27%) and gastroenteritis (3;14%).
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Figure 1: ROC curve for Presepsin.
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Table II: 2 x 2 Contingency table according to the calculated cut-off
valueofPresepsin.

Presepsin On the basis of blood culture

(cut-off value= 600pg/ml) Sepsis Non-sepsis
Positive 16 (True Positive) 10 (False positive)
Negative 6 (False Negative) 25 (True Negative)

DISCUSSION

Sepsisis one of the leading causes of morbidity and mortality in
paediatric population globally.* Although blood culture is the
gold standard for the diagnosis of bacterial sepsis, delay in
results of culture evoke the need of a diagnostic tool that is
efficientto detect bacterial sepsis earlier in paediatric patients.®
Some biomarkers are being studied for the earlier diagnosis of
bacterial sepsis like Procalcitonin and CRP having their own
pitfalls.”* The diagnostic accuracy of Presepsin, a newly
proposed biomarker of bacterial sepsis was determined in this
study.

The paediatric patients included in the study with suspected
sepsis were 57. Keeping the blood culture as the gold standard,
22 werelabelled with sepsis whereas 35 with non-sepsis.

The median (IQR) age and gender distribution were not statisti-
cally different among patients with and without sepsis. These
findings were in accordance with the studies performed by
Sakyi et al. and Ghazy et al. on paediatric group.**' The median
(IQR) TLC also showed no statistically significant difference
among patients withand withoutsepsis. Thisresultwasinaccor-
dance with that of Leli et al."*The median (IQR) body tempera-
ture wassignificantly differentamong patients with and without
sepsisinthisstudy (p-value =0.012). Theseresults were similar
tothestudy by Sakyietal.’

The most common clinical presentation was pneumonia (59%)
among septic patientsin this study. The other clinical presenta-
tions were meningitis (27%) and gastroenteritis (14%). This
result was in agreement with the findings of study by Ghazy et
al. in which pneumonia was the most common cause of sepsis
followed by gastroenteritis and meningitis."* However, these
findings differed from the study of Leli et al. in which urinary
tract infection was the most common cause of sepsis.”” The
difference might be due to different age groups (median age
being 73 years) with differencesinthefrequency ofinfections.

The optimal cut-off value for Presepsin was calculated as 600
pa/ml from ROC curve to differentiate between sepsis and non-
sepsisinthestudy. The AUCwas 0.815 atthis cut-off.

Sn, Sp, NPV, and PPV were 72.73, 71.43, 81, and 62%, respec-
tively. The results were in agreement with that of study by Ghazy
et al. in which the sensitivity and specificity of Presepsin in chil-
dren were 86 and 73%, respectively, and AUC was 0.820 at cut-
off of 1300 pg/ml."* The results were also comparable to study by
Zhang et al. who conducted a meta-analysis and showed that
Presepsin had diagnostic sensitivity and specificity of 0.83 and
0.78, respectively, with AUC of 0.88 for bacterial sepsis. The cut-
offinthismeta-analysisranged from 317-729 pg/ml.*

The cut-off value of 600 pg/ml for Presepsin in this study was
similartothatofEndoetal. with sensitivity and specificity calcu-
lated as 87.8 and 81.4%, respectively.” However, the sensi-
tivity and specificity are slightly different from this study. The
reason might be due to difference in population characteristics
as their study was conducted in Japan. Moreover, the reference
valueofanalytesvariesin population.

According to multicentric trials, when the cut-off value of 600
pg/ml was used, Presepsin levels were remarkably high in
patients suffering from bacterial infections than in patients with
non-bacterialinfections.** However, some studies reported that
cut-off of 600 pg/ml was not able to distinguish between gram-
negative and gram-positive bacterial infections. A study by
Masson et al. showed that Presepsin concentration of more than
946 pg/ml was present in patients with Gram-negative as
compared to Gram-positive bacterial sepsis. This is because of
itsroleinthe formation ofthe CD14-LPS-LBP complex.”

Several acute phase reactants have been used to diagnose
bacterial sepsis in paediatric population like C-reactive protein
(CRP), interleukin (IL), Procalcitonin (PCT), and soluble form of
triggering receptor expressed on myeloid cells-1 (Strem-1).
But, the clinical utility of these biological markers in the diag-
nosis of sepsis is still controversial." Some studies have
compared the diagnostic efficiency of Presepsin with that of PCT
and CRP for the diagnosis of sepsis. According to a study by
Baraka et al., the sensitivity and specificity of Presepsin, PCT,
and CRPwere 97 and 85%, 97 and 80%, and 76 and 66%, respec-
tively.'

Another study by Bellos et al. stated that Presepsin had higher
diagnostic accuracy for sepsis in terms of AUC than PCT (0.959
versus 0.783) and CRP (0.975 versus 0.858)."" On the other
hand, some studies showed that Presepsin and PCT were
comparable in differentiating bacterial and non-bacterial infec-
tions; AUCsforPresepsinand PCTwere0.908and 0.905, respec-
tively." Whereas, study by Van-Rossum et al., showed the AUC
of Presepsinwas lessthan PCT (0.70 versus. 0.87) for sepsis.*®

According to a meta-analysis, Presepsin had better diagnostic
accuracy as compared to CRP or PCT. The pooled sensitivity of
Presepsin was higher than those of PCT and CRP. However, the
pooled specificity of Presepsin was less than that of PCT and
CRP. The AUC of Presepsin (0.925) was larger than that of PCT
(0.830) and CRP (0.715).* The underlying reason for low diag-
nosticaccuracies of other biomarkersas compared to Presepsin
was that they lacked specificity as they were raised in many
inflammatory conditions other than bacterial sepsis like
trauma, malignancies, autoimmune diseases, etc. Moreover,
they did not rise earlier as compared to Presepsin that rose
withinthefirsthourofbacterialinvasion.*

In a multicentric prospective study, comparison of Presepsin

was done with IL-6, PCT and blood culture. The researchers
concluded that Presepsin was a better marker than blood
culture and other conventional inflammatory markers for the
diagnosis of sepsis.*
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ThePresepsinlevelsarealsofoundtoberelatedtothe severity of
sepsis. They were remarkably high in patients with sepsis (817.9
pa/ml), and severe sepsis (1,992.9 pg/ml) than in patients with
localised infection (721 pg/ml) and those without any infection
(294.2 pg/ml).”® The levels of Presepsin were not found to be
significantlydifferentinGram-positiveand Gram-negativebacte-
rialinfections.*

Theso-far-knownlimitationforthe utility of Presepsinforthediag-
nosis of sepsis is that in addition to sepsis, its levels are raised in
end stage renal disease. This is due to the fact that it is filtered
and cleared by kidneys.”* A different cut-off level is needed to use
it in patients of renal impairment to diagnose sepsis. Although a
study by Nakamura et al. showed that Presepsin levels are not
affected in patients of early kidney damage, it could be used as a
reliableindicatorof sepsisinthem.”

To the best of authors’ knowledge, this study was one of the first
studies conducted in Pakistan to determine the diagnostic accu-
racy of Presepsin in bacterial sepsis. Moreover, it was also one of
the few studies conducted on paediatric population. However,
the study was performed on small scale and the diagnostic accu-
racy of Presepsin was not compared with other biomarkers of
bacterial sepsisduetofinancial constraints.

CONCLUSION

Serum Presepsin levels have overall good diagnostic accuracy
todiagnose bacterial sepsisin paediatric patients, andithas the
potential to be used as a biomarker of sepsis in paediatric popu-
lation.
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