”o

\STA

?ﬂ IST 'ANBUL Experimed 2025, 15 (2): 153-159
Y UNIVERSITY https://doi.org/10.26650/experimed1558405
145’3
— PRESS
Submitted: 0110.2024
Revision Requested: 20.05.2025

Last Revision Received: 03.06.2025
Accepted: 10.06.2025

Expe ri m ed Published Onliné 13:08:2025

Research Article Open Access
Accuracy of Procalcitonin in the Diagnosis of Bacteremia and > |
Discrimination from Contamination Checkios

Nuket Hayirlioglu* ©, Ayse Demet Kaya2 @, Deniz Sertel Selale 3 © &3, Mine Aydin Kurc* ©, Gamze Varols

1 Darica Farabi Training and Research Hospital Microbiology Laboratory, Kocaeli, Turkiye

2 Department of Medical Microbiology, Faculty of Medicine, Istanbul Okan University, Istanbul, Turkiye

3 Department of Microbiology and Clinical Microbiology, Faculty of Medicine, Istinye University, Istanbul, Turkiye
“ Department of Medical Microbiology, Faculty of Medicine, Namik Kemal University, Tekirdag, Turkiye

5 Department of Public Health, Faculty of Medicine, Namik Kemal University, Tekirdag, Turkiye

Abstract Objective: In this study, we aimed to evaluate the concordance of blood culture with procalcitonin (PCT)
alone and together with C-reactive protein (CRP) in detecting bacteremia and the diagnostic performance
of these biomarkers to differentiate contamination from true bacteremia.

Materials and Methods: The medical records of 310 patients were analysed retrospectively. Advia Centaur
XP immunoassay system and Au analysers were used to determine PCT and CRP levels, respectively. BacT/
Alert 3D60 hemoculture system was used to incubate blood specimens, and VITEK 2 compact was used to
identify isolated strains.

Results: The accuracy of PCT and CRP in detecting bacteremia were found to be 681% and 36.4%, respec-
tively, and combining PCT and CRP had no added value. In analysis of receiver operating characteristic
(ROC), the area under the ROC curve (AUROC) values of PCT and CRP were found to be 0.889 and 0.779
in discriminating the culture-negative group from the culture-positive group, and 0.645 and 0.502 in
discriminating bacteremia from contamination, respectively.

Conclusion: PCT is a reliable marker that can be used to detect bacteremia. However, its discriminative
power was low in differentiating true bacteremia from contamination. Therefore, PCT levels alone should
not be used to rule out blood culture contamination.
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INTRODUCTION

Bacteremia, if treatment is delayed, may progress to sepsis,
septic shock, and death. Therefore, prompt diagnosis is of
great importance. In diagnosis, blood culture is considered
as the gold standard, but long incubation times (>24 hours),
false-positive results due to contamination and unacceptably
high false-negative results have created the need for the
search for rapid and accurate tests (1-3).

Acute-phase reactants (APRs) have been commonly used
as biomarkers indicating infections as they are present
in the serum in case of injury and inflammation (1, 4).
However, very few can discriminate bacterial infection from
inflammation due to non-infectious causes, and information
regarding their ability to differentiate true bacteremia from
contamination is either unavailable or limited. One of the
most commonly used APRs is C-reactive protein (CRP). CRP
is predominantly produced by the liver and its concentration
in the bloodstream increases gradually in response to pro-
inflammatory cytokines, principally interleukin-6 (I1L-6), which
is produced in case of inflammation due to infection or other
causes (4, 5).

Procalcitonin ~ (PCT), the prohormone of calcitonin,
is synthesized ubiquitously in response to systemic
inflammatory stimuli, particularly bacterial infection (4-7).
In detecting bacterial infections, PCT has a number of
advantages over other commonly used biomarkers such
that it increases rapidly after bacterial infections (rises up
to detectable levels in serum within 2-6 hours following
stimulation), it has a long half-life (can be detected for up
to 7 days), and viral infections or autoimmune diseases do
not increase its levels. In addition, PCT levels in the serum
coincide with the infection’s severity (PCT levels increases
parallel to the severity of the infection) and production is not
affected by anti-inflammatory and immunosuppressive states
(5, 8, 9). These properties of PCT make it a plausible choice
as an indicator of severe bacterial infections and bacteremig;
hence, PCT is a commonly used biomarker for predicting
sepsis due to bacterial infection (4-7). Serum PCT levels have
also been considered for guiding antibiotic therapy and for
monitoring the prognosis of the disease and the efficacy of the
treatment (10, 11). Although there are a few studies that have
shown that PCT can also be used in differentiating bacteremia
from contamination, this feature should be verified with
additional studies before using it in clinical practice.

Besides the clear benefits of PCT over the other APRs
including CRP, PCT levels alone are not sufficient to make
critical decisions. Therefore, we examined and compared the
diagnostic accuracy of PCT alone and together with CRP in
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detecting bacteremia and their performance in distinguishing
bacteremia from contamination.

MATERIALS and METHODS
Study Design and Settings

The Kocaeli University Ethical Committee of Non-Invasive
Clinical Research reviewed and approved this study (Approval
no: GOKAEK-2017/4.09) and the ethical standards of the
Helsinki were followed.

The study was carried out at Darica Farabi Training and
Research Hospital throughout a six-month study period. The
medical records of patients with suspected blood stream
infection were retrospectively reviewed provided that the
levels of PCT and CRP were investigated and blood culture
had been performed simultaneously. Only data of the
patients in whom PCT, CRP, and blood cultures were assayed
simultaneously were included. Patients were excluded if the
results of any of the tests were not available.

Blood Culture, PCT, and CRP Analysis

Blood samples were inoculated in hemoculture vials of the
automated hemoculture system BacT/Alert3D60 (Biomerieux)
and incubated for up to seven days. Bacteria isolated
from positive cultures were identified using the VITEK2
compact (Biomerieux) system. Blood cultures were considered
negative if no growth was observed at the end of
the seventh day. Isolation of skin microbiota members
(coagulase-negative Staphylococcus [CoNS], Corynebacterium
spp, Propionibacterium acnes, etc) were considered as
contamination unless isolates that had similar antibiograms
were isolated from more than one blood culture taken at two
different times (12-14).

Advia Centaur XP immunoassay system (Siemens) was used
for detecting PCT levels and Au 680 and Au 5800 analysers
(Beckman Coulter) were used for detecting CRP levels. If the
levels of CRP or PCT were undetectable, a value equal to the
threshold of detection was assigned. For CRP, the cut-off value
was accepted as 5mg/dL. The PCT cut-offs used was 5ng/mL,
2ng/mL, and 10ng/mL.

Blood cultures were considered as the reference test, and the
accuracy of PCT and CRP was determined by comparing the
results of these tests with those of the blood culture.

To assess whether including CRP test has any added value, PCT
and CRP results were analysed in combination. If both PCT and
CRP tests were positive, the result was considered positive,
but if any of the tests were negative, the result was accepted
as negative.
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Figure 1. Flow diagram of the included cases. PCT: Procalcitonin; CRP: C-reactive protein

Statistical Analyses

The SPSS 20.0 (SPSS Inc., Chicago, IL, USA ) package program
was used to evaluate the data. The sensitivity, specificity,
and positive- and negative-predictive values were calculated
in the methodological analysis. Categorical variables were
compared using Pearson Chi-square test and Fisher's exact
test. One-way analysis of variance (ANOVA) was performed,
and Post Hoc Bonferroni correction was applied to compare
the measurement values of more than two groups. The
accuracy of PCT and CRP in discriminating culture positive
from culture negative and culture positive from contamination
were determined by receiver operating characteristic (ROC)
analysis. p value was accepted below 0.05 as significant.

RESULTS

During the six-month study period, PCT, CRP, and blood
cultures were concomitantly assayed in 310 patients. Data
of three patients were excluded because Candida spp. were
grown in the blood cultures. The mean age was 66.60 + 16.61
(range: 18-96), and the gender distribution was 48.5% female
and 51.5% male. Patients were categorised into three groups
regarding the blood culture results: culture positive (n=99,
32.2%), culture negative (n=147, 47.9%) and contamination
(n=61, 19.9%) (Figure 1). Culture-positive group was again
divided into 2 groups as Gram positive bacteremia (n=55)
and Gram negative bacteremia (n=44). Among Gram positive
bacteria isolated from blood cultures, Staphylococcus aureus
(n=21) was the predominant species, followed by Enterococcus
faecalis (n=20), Enterococcus faecium (n=11) and Enterococcus
cloacae (n=1). Among Gram negative bacteria, Klebsiella
pneumoniae (n=18) ranked first, followed by Escherichia
coli (n=16), Acinetobacter baumannii (n=8), Pseudomonas

aeruginosa (n=1), and Serratia marcescens (n=1). All bacteria
in the contamination group were CoNS.

The mean, minimum and maximum PCT and CRP levels
were assessed and compared among the groups (Table 1).
In the culture-negative group, PCT and CRP levels were
significantly lower (p<0.001) than in the culture-positive and
contamination groups. Although the mean PCT and CRP
concentrations were lower in the contamination group in
comparison to the culture-positive group, Gram positive and
Gram negative bacteremia group, the difference was not
significant statistically (p=1.00). The PCT and CRP levels in
the Gram negative bacteremia group were slightly above the
levels detected in the Gram positive bacteremia group, but the
difference was not statistically meaningful (p=1.00).

Table 1. Mean, minimum and maximum PCT and CRP values among the groups.

Mean t Standard Deviation

Groups (min-med-max)

PCT (ng/mL) CRP (mg/dL)

Contamination (n=61) 9.87 +23.36 177.07 + 86.21

(0.01-110-101.00) (9.20-177.20-347.70)

Culture positive (n=99) 13.23 + 20.76 178.71 + 88.97

(010-4.68-101.00) (9.80-178.30-411.90)

Gram-positive bacteremia (n=56) 12.80 + 21.85 17343 + 8833

(0:12-3.98-101.00) (9.80-179.25-411.90)

Gram-negative bacteremia (n=43) 13.78 + 19.50 185.59 + 90.36

(010-6.43-90.60) (44.00-177.90-368.97)

Culture-negative (n=147) 1.06 +3.26 87.95 + 86.85

(0.00-0:14-23.04) (0.40-63.00-421.60)

p value* <0.001 <0.001

* One-way analysis of variance with Post Hoc Bonferroni correction was applied.
Statistically significant difference was present only between culture-negative group vs
culture positive, contamination, Gram-positive bacteremia and Gram-negative
bacteremia groups. PCT: Procalcitonin; CRP: C-reactive protein.
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In comparison to the reference blood culture, PCT was found
to be 82.8% sensitive and 61.1% specific when 0.5 ng/mL was
used as the cut-off. As for CRP, sensitivity was 100% and
specificity was 6.2%. The specificity of PCT increased markedly
when higher cut-off values were used, but the sensitivity
declined. When 2 ng/mL was used as the cut-off, sensitivity
decreased to 64.7% and specificity increased to 83.2%. When 10
ng/mL was used as cutt-of, sensitivity decreased dramatically
to 36.4% and specificity increased further to 91.8% (Table 2).
On the basis of these results, the optimal PCT threshold for
detecting bacteremia was considered to be 0.5 ng/mL.

Table 2. Diagnostic accuracy of PCT and CRP in detecting bacteremia

PCT CRP
Cut-off value 05ng/mL 2 ng/mL 10 ng/mL 5 mg/dL
Sensitivity, 82.8 64.7 364 100
(95% Cl) (75-90) (55-74) (27-46) (100-100)
Specificity, 611 832 91.8 6.2
(95% CI) (54-67) (78-88) (88-95) (3-10)
PPV, 50.3 64.7 67.9 33.6
(95% Cl) (43-58) (55-74) (55-80) (28-39)
NPV, 88.2 83.2 75.2 100
(95% Cl) (83-93) (78-88) (70-81) (100-100)
Accuracy, 681 77.2 734 36.4
(95% Cl) (63-73) (73-82) (69-79) (31-42)

PCT: Procalcitonin; CRP: C-reactive protein; Cl: Confidence interval; PPV:
Positive predictive value; NPV: Negative predictive value.

The diagnostic performance of PCT (0.5 ng/mL) and CRP (5
mg/dL) was compared between Gram positive bacteremia
group and Gram negative bacteremia group. The diagnostic
accuracy of PCT in detecting Gram positive and Gram negative
bacteremia was 65.8% (95% Cl=60-72) and 64.7% (95% C|=59-71).
CRP detected Gram positive and Gram negative bacteremia
with 25.9% (95% Cl=21-31) and 22.6% (95% Cl=17-28) accuracy,
respectively. A statistically significant difference was not found
for both tests.

The diagnostic accuracy of the PCT-CRP combination (accuracy
68.1%) was analysed but the results did not differ from the PCT
test alone (accuracy 681%); hence, including the CRP test had
no added value.

In the ROC analysis, the area under the ROC curve (AUROC)
values of PCT and CRP in discriminating the culture-positive
group from the culture-negative group were 0.889 and 0.779,
respectively (Figure 2). In distinguishing the culture-positive
from the contamination group, PCT had an AUROC of 0.645,
and CRP had an AUROC of 0.502 (Figure 3).
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Figure 2. ROC analysis of the PCT and CRP for distinguishing culture-
positive from culture-negative. ROC: Receiver operating characteristic; PCT:
Procalcitonin; CRP: C-reactive protein
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Figure 3. ROC analysis of PCT and CRP for distinguishing culture-
positive from contamination. ROC: Receiver operating characteristic; PCT:
Procalcitonin; CRP: C-reactive protein

DISCUSSION

Our results have shown that PCT can be used as a reliable
biomarker for detecting bacteremia, but its discriminative
power is low in distinguishing true bacteremia from
contamination.

Multiple studies have investigated the diagnostic
performance of PCT and CRP, but relatively few have
investigated their ability to distinguish between true
bacteremia and contamination (15-18). Schuetz and colleagues
were the first to investigate the diagnostic accuracy of
PCT to discriminate blood culture contamination from
bloodstream infection. In this prospective study conducted
in a small cohort (n=40), PCT was found to be an early and
accurate biomarker that can aid in distinguishing bloodstream
infection from contamination due to CoNS (15). Following
this research, a limited number of studies were conducted
analysing the capability of PCT and CRP to distinguish
bacteremia and contamination (16-18). These studies have

found PCT to be superior to CRP and a reliable marker that
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can accurately differentiate bacteremia from contamination
(16-18). Interestingly, in these studies, PCT and CRP performed
better at differentiating true bacteraemia from contamination
than discriminating culture-positive from culture-negative
(Table 3) (16-18). In a recent study, the usefulness of PCT in
diagnosing blood culture contamination was evaluated (19).
This study used 01 ng/mL as the threshold and concluded
that PCT levels below 01 ng/mL was a reliable biomarker in
determining contamination of blood cultures in hospitalised
patients (19).

Table 3. Diagnostic performance of PCT and CRP to discriminate culture
positive (CP) from culture negative (CN) and CP from contamination

CPvs CN CP vs. Cont
CP/Cont (%
Study Cont) AUROC ~ AUROC AUROC AUROC
PCT CRP PCT CRP
Present study 99/61 (381) 0.889 0.779 0.645  0.502
Oksuz et al.’6 88/49 (35.8) 0.755 0.601 0.864 0744
Igbal-Mirza et NA NA 0.983 0.639
154/112 (42.2)
al.’”
Jeong S et al.’® 331/156 (40.3) 0.76 0.64 0.86 0.65

PCT: Procalcitonin; CRP: C-reactive protein; CP: Culture positive; CN: Culture
negative; Cont: Contamination; ROC: Receiver operating characteristic;
AUROC: Area under the ROC curve; NA: Not available.

In our study, PCT performed well in discriminating culture
negative from culture positive, but its performance was
poor in discriminating true bacteremia from contamination,
and the performance of CRP was lower than that of
PCT in both regards. The AUROC of PCT and CRP in
distinguishing culture-positive from contamination was lower
than that in other studies with a similar design. Conversely,
in discriminating culture-positive from culture-negative, we
found the performance of PCT and CRP to be better than
reported in the aforementioned studies (Table 3). The reason
behind this difference is not clear. It is possible that
in certain patients, isolated CoNS might be misidentified
as contaminants. To implicate CoNS and other common
contaminants as the cause of bacteremia, two or more
positive blood cultures were required, but in 17 out of 61
(27.9%) patients, from whom CoNS were isolated, only one
sample of blood was drawn for culture; therefore, according
to our criteria these were classified as contaminants.

A number of studies have investigated the efficiency of
using PCT concentration to discriminate bacteremia or sepsis
due to Gram positive and Gram negative pathogens. In our
study, the PCT concentrations did not significantly vary among
bacteremia caused by Gram negative and Gram positive
bacteria. This finding is in line with studies of Oksuz et al. (16)
and Kim et al. (20) but discordant with the studies of Engel et
al. (21) Svaldi et al. (22), Jeong et al. (18), Leli et al. (23), Yan et
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al. (24), Ogawa et al. (25) and Dincer et al. (26). In some studies,
statistically significant differences were observed even in
between bacteremia due to different species of Gram negative
bacteria (23, 24).

Although PCT is explicitly more specific for infections caused
by bacteria compared to most other APRs, it is still far
from being perfect, therefore we also analysed the diagnostic
accuracy of the PCT-CRP combination. However, combining
PCT with CRP did not have any added value in regards of
specificity. Thus, according to our findings, if sepsis due to
bacterial infection is suspected, the PCT test alone will be
sufficient for the presumptive diagnosis.

Due to its retrospective nature, information regarding certain
factors that can influence the PCT levels like baseline
characteristics and comorbidities of and the treatment
applied to the patients were not available and therefore could
not be assessed. Furthermore, all the data were obtained
from inpatients and antibiotic therapy is frequently applied
to hospitalised patients which may result in lower PCT
concentrations either by direct effect or by lowering the
microbial load, also it may cause false negative results in
blood culture (27). Although the impact of underlying diseases
and treatments applied could not be assessed, the factors
that influence PCT and CRP concentrations have been well
established in numerous studies conducted previously, and
the purpose of this study was to assert the accuracy of PCT
and CRP as independent parameters in diagnosing bacteremia
and discrimination from contamination.

An important challenge that physicians face in patients with
sepsis is to decide whether the cause is a bacterial agent, or
not. Guidelines and algorithms regarding the use of PCT levels
to initiate and terminate antibiotic treatment in patients with
sepsis have been established, and in 2017, the Food and
Drug Administration cleared the use of procalcitonin tests
in determining whether to initiate or terminate antibiotic
treatment in patients with sepsis and lower respiratory
tract infections (27-29). Although few studies have shown
that PCT can effectively distinguish true bacteremia from
contamination, no algorithms have been proposed. This may
be due to the fact that the number of studies that have been
conducted on this topic is insufficient. To contribute to the
literature, we conducted this retrospective study in a training
and research hospital in Turkiye.

Our study results demonstrate that PCT can be used in the
presumptive diagnosis of bacteremia as a reliable biomarker
and is clearly a better option than CRP. To differentiate Gram
positive and -negative pathogens, we cannot propose a cut-
off value that can be used because no significant difference
was found between the two groups. Discriminating true
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bacteremia from contamination promptly is vital, particularly
for hospital-acquired infections, in which bacteria frequently

regarded as contaminants may be the cause of the infection.

The diagnostic performance of PCT was poor in differentiating
true bacteremia from contamination; hence, PCT levels alone
cannot be used in deciding whether the isolate is the cause or
a contaminant. Biomarkers, including PCT, can contribute, but
the available data are not sufficient. Therefore, prospective
studies with large cohorts should be conducted to establish a
reliable diagnostic algorithm.

Acknowledgements The authors would like to thank everyone who
contributed to the study.
Ethics Committee Kocaeli University Ethical Committee of Non-Invasive
Approval Clinical Research reviewed and approved this study
(Approval no: GOKAEK-2017/4.09) and the ethical
standards of the Helsinki were followed.
Peer Review Externally peer-reviewed.
Author Contributions Conception/Design of Study - A.D.K; Data Acquisition -
N.H., MAK; Data Analysis/Interpretation - D.SS., GV,
Drafting Manuscript = D.S.S, MAK, Critical Revision
of Manuscript - ADK, N.H, GV, Final Approval and
Accountability - N.H., ADK, DSS., MAK, GV.
Conflict of Interest The authors have no conflict of interest to declare.
Grant Support The authors declared that this study has received no
financial support.

Author Details

Nuket Hayirlioglu
1 Darica Farabi Training and Research Hospital Microbiology Laboratory,

Kocaeli, Turkiye
0000-0003-1975-4884

Ayse Demet Kaya
2 Department of Medical Microbiology, Faculty of Medicine, Istanbul Okan

University, Istanbul, Turkiye
0000-0001-8224-8242

Deniz Sertel Selale
3 Department of Microbiology and Clinical Microbiology, Faculty of Medicine,

Istinye University, Istanbul, Turkiye

0000-0001-8437-3557 B4 denizsertel@istinye.edu.tr

Mine Aydin Kurc
“ Department of Medical Microbiology, Faculty of Medicine, Namik Kemal

University, Tekirdag, Turkiye
0000-0002-5053-4276

Gamze Varol
5 Department of Public Health, Faculty of Medicine, Namik Kemal University,

Tekirdag, Turkiye
0000-0002-3490-3406

PCT in Diagnosing Bacteremia and Contamination | Hayirlioglu et al., 2025

REFERENCES

1. Smith DA, Nehring SM. Bacteremia. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2023 Jan. (PMID: 28723008). Available from: https://
www.nchi.nlm.nih.gov/books/NBK441979/ Accessed November 13, 2022.

2. Hoeboer SH, van der Geest P), Nieboer D, Groeneveld AB. The diagnostic
accuracy of procalcitonin for bacteraemia: a systematic review and meta-
analysis. Clin Microbiol Infect 2015; 21(5): 474-81.

3. Peters RP, van Agtmael MA, Danner SA, Savelkoul PH, Vandenbroucke-Grauls
CM. New developments in the diagnosis of bloodstream infections. Lancet
Infect Dis 2004; 4(12): 751-60.

4. Markanday A. Acute phase reactants in infections: Evidence-based review and
a guide for clinicians. Open Forum Infect Dis 2015; 2(3): ofv098.

5. Nishikawa H, Shirano M, Kasamatsu Y, Morimura A, lida K, Kishi T, et
al. Comparative usefulness of inflammatory markers to indicate bacterial
infection-analyzed according to blood culture results and related clinical
factors. Diagn Microbiol Infect Dis 2016; 84(1): 69-73.

6. Guo SY, Zhou Y, Hu QF, Yao J, Wang H. Procalcitonin is a marker of gram-negative
bacteremia in patients with sepsis. Am J Med Sci 2015; 349(6): 499-504.

7. Thomas-Riddel DO, Poidinger B, Kott M, Weiss M, Reinhart K, Bloos F. MEDUSA
study group. Influence of pathogen and focus of infection on procalcitonin
values in sepsis patients with bacteremia or candidemia. Crit Care 2018; 22(1):
128.

8. El-Azeem AA, Hamdy G, Saraya M, Fawzy E, Anwar E, Abdulattif S. The role of
procalcitonin as a guide for the diagnosis, prognosis, and decision of antibiotic
therapy for lower respiratory tract infections. Egypt J Chest Dis Tuberc 2013;
62(4): 687-95.

9. Aabenhus R, Jensen JU. Procalcitonin-guided antibiotic treatment of
respiratory tract infections in a primary care setting: are we there yet? Prim
Care Respir ) 2011; 20(4): 360-7.

10. Bréchot N, Hékimian G, Chastre J, Luyt CE. Procalcitonin to guide antibiotic
therapy in the ICU. Int ] Antimicrob Agents 2015; 46 Suppl 1: S19-24.

1. Jin M, Khan Al. Procalcitonin: uses in the clinical laboratory for the diagnosis
of sepsis. Lab Med 2010; 41(3): 173-7.

12. Tokars JI. Predictive value of blood cultures positive for coagulase-negative
staphylococci: implications for patient care and health care quality assurance.
Clin Infect Dis 2004; 39(3): 333-41.

13. Hall KK, Lyman JA. Update review of blood culture contamination. Clin Microb
Rev 2006; 19: 788-802.

14. Clinical and Laboratory Standarts Institute. Principles and procedures for
blood cultures. Approved Guideline. M47-A, Vol. 27 No. 17. Clinical and
Laboratory Standards Institute; 2007. Wayne, PA.

15. Schuetz P, Mueller B, Trampuz A. Serum procalcitonin for discrimination of
blood contamination from bloodstream infection due to coagulase-negative
staphylococci. Infection 2007; 35(5): 352-5.

16. Oksuz L, Somer A, Salman N, Erk O, Gurler N. Procalcitonin and C-reactive
protein in differantiating to contamination from bacteremia. Braz J Microbiol
2015; 45(4): 1415-21.

17. Zafar Igbal-Mirza S, Serrano Romero de Avila V, Estévez-Gonzalez R, Rodriguez-
Gonzalez D, Heredero-Galvez E, Julian-Jiménez A. Ability of procalcitonin
to differentiate true bacteraemia from contaminated blood cultures in an
emergency department. Enferm Infecc Microbiol Clin (Engl Ed) 2019; 37(9):
560-8.

18. Jeong S, Park Y, Cho Y, Kim HS. Diagnostic utilities of procalcitonin and C-
reactive protein for the prediction of bacteremia determined by blood culture.
Clin Chim Acta 2012; 413(21-22): 1731-6.

19. Berthezéne C, Aissa N, Manteaux AE, Guéant JL, Oussalah A, Lozniewski
A. Accuracy of procalcitonin for diagnosing peripheral blood culture
contamination among patients with positive blood culture for potential
contaminants. Infection 2021; 49(6): 1249-55.

20. Kim MH, Lim G, Kang SY, Lee WI, Suh JT, Lee HJ. Utility of procalcitonin as an
early diagnostic marker of bacteremia in patients with acute fever. Yonsei Med
] 2011; 52: 276-81.

Experimed, 15 (2): 153-159 [T


https://orcid.org/0000-0003-1975-4884
https://orcid.org/0000-0001-8224-8242
https://orcid.org/0000-0001-8437-3557
mailto:deniz.sertel@istinye.edu.tr
mailto:deniz.sertel@istinye.edu.tr
https://orcid.org/0000-0002-5053-4276
https://orcid.org/0000-0002-3490-3406
https://www.ncbi.nlm.nih.gov/books/NBK441979/
https://www.ncbi.nlm.nih.gov/books/NBK441979/

21.

22.

23.

24,

25.

26.

27.

28.

29.

Engel A, Steinbach G, Kern P, Kern WV. Diagnostic value of procalcitonin serum
levels in neutropenic patients with fever: comparison with interleukin-8. Scand
J Infect Dis 1999; 31: 185-9.

Svaldi M, Hirber J, Lanthaler Al, Mayr O, Faes S, Peer E, et al

Procalcitonin-reduced sensitivity and specificity in heavily leucopenic and
immunosuppressed patients. Br ) Haematol 2001; 115(1): 53-7.

Leli C, Ferranti M, Moretti A, Al Dhahab ZS, Cenci E, Mencacci A. Procalcitonin
levels in gram-positive, gram-negative, and fungal bloodstream infections. Dis
Markers 2015; 2015: 701480.

Yan ST, Sun LC, Jia HB, Gao W, Yang JP, Zhang GQ. Procalcitonin levels in

bloodstream infections caused by different sources and species of bacteria.

Am J Emerg Med 2017; 35(4): 579-83.

Ogasawara S, Saito N, Hirano R, Minakawa S, Kimura M, Kayaba H. Clinical
relevance of procalcitonin values in bacteremia. J Infect Chemother 2020;
26(10): 1048-53.

Dincer SD, Zeyinli U0, Ayas M, Aksaray S. Can high procalcitonin levels be
a biomarker for detecting multidrug-resistant Gram-negative bacteremia? J
Health Sci Med 2023; 6(6): 1162-9.

Schuetz P, Albrich W, Mueller B. Procalcitonin for diagnosis of infection and
guide to antibiotic decisions: past, present and future. BMC Med 2011; 9: 107.
Paudel R, Dogra P, Montgomery-Yates AA, Coz Yataco A. Procalcitonin: A
promising tool or just another overhyped test? Int ) Med Sci 2020; 17(3): 332-7.

Jankovi¢ R, Stojanovic M, BoZov H, Domi R, Ivanc¢an V, Karisik M et al.

Procalcitonin guided antibiotic stewardship: A Balkan expert consensus
statement. Acta Clin Croat 2023; 62: 36-44.

PCT in Diagnosing Bacteremia and Contamination | Hayirlioglu et al., 2025

Experimed, 15 (2): 153-159



	INTRODUCTION
	MATERIALS and METHODS
	Study Design and Settings
	Blood Culture, PCT, and CRP Analysis
	Statistical Analyses

	RESULTS
	DISCUSSION
	REFERENCES

