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Abstract- Procalcitonin (PCT) is a precursor peptide for the hormone calcitonin and is frequently increased 

in overt sepsis. The aim of this study was to test diagnostic accuracy of procalcitonin among patients with 

positive systemic inflammatory response syndrome (SIRS) in identifying sepsis. In this cross sectional study, 

from 563 patients with positive SIRS admitted through the emergency department of a university hospital, we 

included 120 patients. Procalcitonin was measured semi-quantitatively. Two groups of patients (with and 

without infection) were defined based on clinical, laboratory and bacteriologic findings throughout the admis-

sion course; the serum PCT levels were compared between the two groups. Seventy two (60%) patients were 

male and 48 (40%) were female, and the mean age was 49.1 ± 20.2 years. Final diagnosis was infection in 71 

patients (59.2%) and 49 (40.8%) had non-infectious SIRS. When considering PCT > 0.5 µg/L as the cut-off 

point, PCT had a sensitivity of 88.7%, a specificity of 77.6%, a positive predictive value of 85.1% and a 

negative predictive value of 82.6%. Serum level of procalcitonin in infectious group was significantly higher 

than in non-infectious group (P < 0.0001). PCT level was a predictor of mortality in patients with infectious 

SIRS. (P = 0.01) In summary, PCT is a useful marker for differentiating sepsis from other cause of SIRS. 

With change in the cut-off value of PCT in any situation its application can be maximized. Procalcitonin can 

also be a good marker for predicting outcome in patients with infection.  
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Introduction 
 
Bacterial infections and sepsis are major causes of mor-
bidity and mortality in medical departments and inten-
sive care units (ICUs) (1). Sepsis has been defined as the 
systemic inflammatory response to an active infectious 
process in the host. This inflammatory response has 
been named systemic inflammatory response syndrome 
(SIRS) (2). This systemic inflammatory response can 
also be induced in the absence of infection. Accurate and 
timely diagnosis of infectious SIRS remains challenging 
to the clinician. Clinical and laboratory signs of systemic 
inflammation, including changes in body temperature, 
tachycardia, tachypnea and leucocytosis, are sensitive. 
However, their use is limited because of their poor 
specificity for the diagnosis of sepsis (3). 

A positive culture result has a relatively high speci-
ficity for infection, but even this finding is not the gold-
standard, because it lacks sensitivity and the results are 

only available after 2 to 3 days (4). Delays in identifying 
the pathogens based on the specimen cultures add to the 
difficulty in establishing an etiological diagnosis in the 
Emergency Department (ED) and leads to inappropriate 
use of antibiotics. In addition, estimation of the severity 
of bacterial infection is mostly based on the presence of 
characteristics suggestive of systemic inflammatory re-
sponse syndrome, which may not be apparent when the 
patient is seen early in the course of the infection (5). 

Therefore Sepsis can be difficult to distinguish from 
other noninfectious conditions in critically ill patients 
admitted with clinical signs of acute inflammation (6). 
An ideal marker for bacterial infections should allow an 
early diagnosis, inform about the course and prognosis 
of the disease, and facilitate therapeutic decisions (4). 

Procalcitonin (PCT) is a precursor peptide for the 
hormone calcitonin (CT) (7). It is finally cleaved enzy-
matically into smaller peptides to yield the thirty-two 
amino acid mature CT. (4) Most CT precursor peptides, 
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including PCT, are not found in the serum of the normal 
population. 

In microbial infections and in various forms of in-
flammation, circulating levels of several calcitonin pre-
cursors, including PCT but not mature CT, increase up 
to several thousandfolds. This increase correlates with 
the severity of the condition and with mortality (4, 8). 

Procalcitonin is very frequently increased in overt 
sepsis; The onset of this rise is early in the course of 
sepsis (within 3 hr) (4). Furthermore, recent experiments 
have demonstrated that in contrast to the transient rise of 
classic cytokines, the massive increase in circulating 
PCT persists for several days (9). Beside helping early 
diagnosis of infection, an increase in serum PCT levels 
can predict the outcome and severity of infection (10-
12) and guide a standard management without an ad-
verse outcome and with fewer antibiotic-related side-
effects. (13-16) 

The aim of this study was to evaluate the changes in 
serum level of procalcitonin in patients with SIRS with 
and without infection. 
 
Patients and Methods 
 
Study design 
The present study was a cross sectional study using a 
consecutive sample of adult patients admitted through 
the ED. The primary outcome was the infection status of 
the patients.  
 
Study population and setting 

The study was performed from July 2006 until Sep-
tember 2007 in the ED of a university-affiliated tertiary-
care teaching hospital with an annual census of about 
30000 visits. All adult patients with systemic inflamma-
tory response syndrome (defined as the presence of at 
least two of the following criteria: Temperature of ≤36 
or ≥38 degrees centigrade, pulse rate >90/min, respira-
tory rate >30/min or PCO2 <32 mmHg, white cell count 
>12000/µL or <4000/µL) admitted to the ED of the hos-
pital were included in the study. Patients with mechani-
cal trauma, severe burns, heat stroke, cancer, surgical 
trauma, age less than 12 years, and those who received 
antibiotic therapy for more than 48 hours before study 
were excluded. A serum sample for measurement of 
PCT was collected in the ED.  
 
Study protocols 

All patients were examined for signs and symptoms 
of infection on ED admission. Samples were collected 
for cultures of blood, urine and of other body fluids, 

depending on the clinical presentation. Two groups of 
patients were defined based on clinical, laboratory and 
bacteriologic findings throughout the admission course. 
Infected patients had a definable source of infection 
and/or positive blood culture and received antibiotic 
treatment. Patients with clinical infection and a positive 
blood culture were considered to have bacteremia. The 
diagnosis of urinary tract infection (UTI) required the 
presence of symptoms such as urinary frequency, dy-
suria, costovertebral angle tenderness, and a significant 
growth of 104–5 CFU/ml bacteria in urine culture or ac-
tive urine analysis (≥ 10 white cells). The diagnosis of 
pneumonia was based on both respiratory symptoms 
such as a productive cough, dyspnea and chest pain, and 
a new pneumonic infiltrate on chest radiograph with or 
without a positive culture of plural fluid or blood. The 
diagnosis of cellulitis was based on clinical manifesta-
tion of erythema, warmth, tenderness and swelling in 
suspected site with or without positive blood culture. For 
diagnosis of endocarditis, duck criteria were used and 
for other foci, distinct radiological or microbiological 
documentation of the foci and recovery during the an-
timicrobial treatment were required.  

Noninfected patients were those who, throughout 
their course of admission to the hospital or in the exami-
nations performed, had no evidence of infection clini-
cally with evidence for a diagnosis other than infection. 
The serum PCT levels were compared between infected 
and noninfected patients. The protocols comply with the 
recommendations of the Declarations of Helsinki and 
Tokyo for human research and are approved by Tehran 
University of Medical Sciences ethics committee. 
 
Measurements 

The clinical and laboratory data collected included 
age, sex, admission diagnosis, time of initiating symp-
toms, body temperature (BT), pulse rate (PR), respira-
tory rate (RR), leukocyte (WBC) count, blood culture, 
urine culture and analysis, chest radiograph (CXR), final 
diagnosis and outcome with  a follow-up visit 48 hours 
or more depending on the case and other available sam-
ples. Procalcitonin was measured semi-quantitatively by 
B.R.A.H.M.S PCT-Q kit (B.R.A.H.M.S.-Diagnostica 
GmbH, Henningsdorf, Germany). Two milliliters of 
blood was collected and centrifuged for PCT determina-
tion. Six drops of separated serum were put in to the 
round cavity of the kit. Then it was incubated for 30 
minutes at room temperature. After 30 minutes, the PCT 
concentration range of the samples was determined by 
comparing the color intensity of the test band with the 
color blocks of the reference card after checking the 
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validity of the test with the help of the clearly visible 
control band. Detection limit of this test is 0.5 ng/ml. All 
serum samples were processed by the same person who 
was blinded to the patients’ clinical presentations and 
outcomes and the results of the diagnostic tests. 
 
Data analysis 

Data were analysed using the Statistical Program for 
Social Science (SPSS ver. 11.5) software. The Mann–
Whitney U test was used to compare independent sam-
ples, and the chi-square test (with the confidence inter-
val of 95%) was used to compare proportions. All vari-
ables were expressed as the median, and a P value of 
less than 0.05 was considered significant. A multiple 
logistic regression model was used to identify variables 
(including age, gender, BT, Time of initiating symp-
toms, WBC count, the presence of SIRS, and a PCT 
level that was higher than the cut-off value for identify-
ing infection) independently associated with the out-
come variables; namely, the presence of bacterial infec-
tion, and mortality. 
 
Results 
 
Among the 563 patients with SIRS who were examined 
in the ED during the study period, 120 patients were 
included in our study. Four hundred and forty three pa-
tients were excluded from the study because of receiving 
antibiotics (345 cases, 77.9%), trauma (55 cases, 12.4%) 
and a history of a known malignancy (43 cases 9.7%). 
Baselines characteristics of the remaining 120 patients 
were as follows: 72 (60%) were male and 48 (40%) 
were female, and the mean age was 49.1± 20.2 years.  

Fifteen patients (12.5%) were diabetic and 8 (6.7%) 
had chronic renal failure. Asplenia, HIV infection and 

chronic liver disease were found in 2 (1.7%) patients 
each. 

Overall in the 120 patients with SIRS, 15 patients 
(12.4%) had microbiological evidence of bacterial infec-
tion (6.7% of blood cultures and 5.8% of urine cultures 
were positive). The most frequently isolated microor-
ganism was staphylococcus aureus. Ultimately, 111 
patients (92.5%) were discharged from the hospital and 
9 patients (7.5%) died during that hospitalization. 

According to the diagnostic criteria, 49 (40.8%) had 
non infectious SIRS (NISIRS) and 71 patients (59.2%) 
had infectious SIRS (ISIRS). pneumonia (23.9%), UTI 
(16.9%) and cellulitis (11.3%) were the most common 
infectious diseases seen in patients with infectious SIRS.  

Among 120 patients, 46 (38.3%) had a serum procal-
citonin level below the detection limit of the test (PCT < 
0.5 µg/L). Seven patients (15.2%) had ISIRS and 39 
(84.8%) had NISIRS. Twenty three patients (19.2%) had 
PCT > 0.5 µg/L, 33 (27.5%) had PCT > 2 µg/L and in 18 
(15%) patients PCT was more than 10 µg/L.  

Mann-Whitney test showed that serum levels of pro-
calcitonin in infectious SIRS group were significantly 
higher than non-infectious group (P < 0.0001) (Table 1). 

Furthermore with Chi-Square statistical test Sensitiv-
ity, Specificity, positive predictive value (PPV) and neg-
ative predictive value (NPV) in various cut-off points 
were calculated, and the results have been shown in ta-
ble 2. When considering PCT level of > 0.5µg/L as the 
cut-off point, PCT in our study had a sensitivity of 
88.7%, a specificity of 77.6%, a PPV of 85.1% and a 
NPV of 82.6%. Patients who died had significantly 
higher levels of procalcitonin as compared to the pa-
tients who survived. (P = 0.03) Although with multi-
variate analysis, PCT level was a predictor of mortality 
in patients with ISIRS (P = 0.01) but not in NISIRS pa-
tients (P > 0.05). 

 
 

Table 1. Procalcitonin level in patients with infectious and noninfectious SIRS 

 Patients with ISIRS 

N (%) 

Patients with NI-

SIRS 

N (%) 

Total patients with SIRS N 

(%) 

PCT (µg/l) 

PCT<0.5 

0.5<PCT<2 

2<PCT<10 

PCT>10 

 

 

7 (9.9%) 

14 (19.7%) 

32 (45.1%) 

18 (25.3%) 

 

39 (79.6%) 

9 (18.4%) 

1 (2.0%) 

0 

 

46 (38.3%) 

23 (19.2%) 

33 (27.5%) 

18 (15.0%) 

Total 71 49 120 

SIRS= systemic inflammatory response syndrome, ISIRS= infectious SIRS, NISIRS= non infectious SIRS 
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Table 2. Diagnostic value of Procalcitonin at various thresholds in patients with infectious SIRS 

 Sensitivity Specificity PPV NPV 

PCT (µg/l)  

0.5<PCT<2 

2<PCT<10 

PCT>10 

 

88.7% 

69% 

25.4% 

 

77.6% 

95.9% 

100% 

 

85.1% 

96.1% 

100% 

 

82.6% 

68.1% 

48% 

SIRS= systemic inflammatory response syndrome, PPV= positive predictive value, NPV= negative predictive value 

 
Discussion 
 
The main purpose of the present study was to test the 
efficacy of PCT in identifying bacterial/parasitic epi-
sodes among SIRS-positive adult patients presenting to 
the ED. According to our study, an increased serum lev-
el of procalcitonin is helpful in the diagnosis of the in-
fections, even in when the infection is localized. Unlike 
the majority of studies published to date on PCT assay, 
we did not focus on an organ-specific infection.  

 The etiology of a presumed bacterial cause of fever 
cannot be detected in 50–80% of patients with suspected 
bloodstream infection (13). In our study overall 15 
(12.4%) culture proven cases of infection were recog-
nized. The low prevalence of bacteremia in our patients 
is expectable because the majority of them had a focal 
infection. However this is much lower than the rate of 
bacteremia in localized infections according to the stud-
ies reported in medical literature (13, 17). A previous 
unpublished study performed by the authors showed that 
even in bacterial endocarditis, the prevalence of bac-
teremia in our patients is much lower than the reported 
prevalence in literature (63.7% vs. more than 80%). 
Therefore culture results should not be considered cen-
tral to the clinical care of infections in our center.   

Parameters of diagnostic accuracy depend on the cut-
off points applied (13). Therefore reports on the diag-
nostic accuracy of PCT in the literature are varied. Sen-
sitivity ranges from less than 70% to 100%, and speci-
ficity varies between 50% and 100% (12, 13, 18-20). 
The likelihood of a bacterial infection increases gradu-
ally with increasing procalcitonin levels. We noticed 
that with choosing a higher cut-off point for serum PCT 
level, the sensitivity decreased (higher false negative) 
but specificity increased (lower false positive). When 
considering PCT > 0.5 µg/L as the cut-off point, the 
sensitivity, specificity, PPV and NPV were 88.7%, 
77.6%, 84.6% and 82.6% respectively. When the cut-off 
point was increased to 10 µg/L sensitivity decreased to 
25.4% and specificity increased to 100%, PPV was 
100% and NPV was 48%. These finding represent that 
use of a cut-off value in serum procalcitonin for differ-
entiating sepsis can be tailored according to the physi-

cians’ needs and the practicing situation. According to 
our application of this serum marker, we can change this 
figure for extreme benefit. For example in transplanta-
tion wards lowering cut-off points for screening of in-
fections can be useful. 

 Sepsis is merely a syndromic diagnosis and the op-
timal cut-off point for procalcitonin probably depends 
on the origin of infection (13). A study performed on 
243 febrile patients in an emergency room in France, the 
PCT assay, with a 0.2 µg/L cut-off value, had a sensitiv-
ity of 77% and a specificity of 59% in diagnosing bacte-
rial/parasitic infection.  The authors stated that the lower 
specificity reported (59%) could be explained by keep-
ing the cut-off value for PCT assay low (5) 

Another study in Spain on 100 infants aged between 
4 and 28 days with clinical suspicion of neonatal sepsis 
of nosocomial origin, serum PCT concentrations were 
significantly higher at initial suspicion and at 12–24 h 
and 36–48 h after the onset of symptoms in neonates 
with confirmed sepsis than in neonates with clinically 
suspected but not confirmed sepsis. Optimal PCT 
thresholds according to ROC curves were 0.59 ng/mL at 
the time of suspicion of sepsis (sensitivity 81.4%, speci-
ficity 80.6%); 1.34 ng/mL within 12–24 h of birth (sen-
sitivity 73.7%, specificity 80.6%), and 0.69 ng/mL 
within 36–48 h of birth (sensitivity 86.5%, specificity 
72.7%) (18). 

In a study using a cut-off point of  2 ng/mL, the sen-
sitivity and specificity of PCT for distinguishing sys-
temic bacterial infection from aseptic meningitis and 
from localized bacterial infection were 100%. Positive 
and negative predictive values for the diagnosis of sys-
temic bacterial infection were also 100% in comparison 
to C-reactive protein (CRP) (cut-off value of 40 mg/l) 
with a sensitivity of 88% and specificity of 72.2% for 
distinguishing systemic bacterial infection from aseptic 
meningitis, and 50% to distinguish it from localized in-
fection. The PPV was 63.6% and the NPV was 90.9 % 
(19). 

In addition to a great number of studies that show a 
good and valuable diagnostic accuracy for PCT, there is 
some metaanalyses in which the authors concluded that 
procalcitonin is of low diagnostic value (21, 22). Conse-
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quently, we agree with Hausfater that emergency physi-
cian’s judgment is as efficient as or better than the PCT 
assay, and that biological markers must be considered as 
diagnostic and prognostic tools that assist physicians in 
their clinical practice, but cannot replace their clinical 
judgment (5). 

Another important finding in our study was that PCT 
level was a predictor of mortality in patients with ISIRS 
(P = 0.01).  

There are many published data that support the bene-
fits of procalcitonin in predicting outcome, mortality or 
severity of the infections. In a study in Switzerland on 
545 patients with suspected lower respiratory tract infec-
tions, authors showed that PCT, in contrast to highly 
sensitive C-reactive protein and leukocyte count, in-
creased with increasing severity of community acquired 
pneumonia (CAP), as assessed by the pneumonia sever-
ity index (P < 0.001), and so they concluded that PCT is 
useful in assessing the severity of CAP (10). In a sys-
tematic review of the literature for assessing the possible 
role of PCT in detection of postoperative cardiac surgery 
complications and mortality, the authors noted that se-
rum PCT levels increase with increasing severity of sep-
sis and the presence of organ dysfunction/failure and are 
higher in patients with a poor outcome or in those who 
develop postoperative complications (11). In a review 
on pediatric infections, Rossum and colleagues found 
that all studies on severe, invasive bacterial infections in 
children report higher sensitivities and specificities for 
procalcitonin than for CRP; so they concluded that pro-
calcitonin is an excellent marker of severe, invasive bac-
terial infections in children (23). 
 
Study Limitations 

One of the limitations of the present study is that we 
did not perform quantitative measurement for PCT. 
However, a good correlation between the results of the 
quantitative and the more rapid semi-quantitative test 
has been shown in other studies (24, 25). In a study 
aimed at detecting the correlation between the quantita-
tive and the rapid semi quantitative test by Gervaix and 
colleagues, no result above 0·5 ng/mL with the quantita-
tive method was below the threshold of detection (0·5 
ng/mL) by the rapid test (24). In a multicenter study in 
Spain researchers found that the PCT-Q test has a good 
correlation in 87% of cases with the quantitative values 
of the marker within the context of infectious diseases 
(25).  

Another limitation of our study is that we did not 
study PCT kinetics in infected patients with low initial 

PCT levels. Because in such patients PCT may become 
positive or show higher levels on sequential samples (5). 
The major limitation of our study, however, is the choice 
of the gold standard against which sepsis was diagnosed. 
Any observational study and metaanalysis investigating 
the diagnostic accuracy of procalcitonin is biased by the 
choice of the gold standard. The etiology of a presumed 
bacterial cause of SIRS cannot be detected in 50–80% of 
patients with suspected bloodstream infections (13). We 
considered expert diagnosis to be more suitable, because 
a significant proportion of bacterial febrile episodes are 
never confirmed microbiologically in the setting of ED 
care.  In conclusion, PCT is a useful marker for differen-
tiating sepsis from other cause of SIRS, but only in 
combination with other clinical and laboratory markers. 
With changes in the cut-off value of PCT in any situa-
tion its application is maximized. However more studies 
for determining the exact cut-off point for PCT and its 
diagnostic accuracy is needed. Procalcitonin can also be 
a good marker for predicting outcome in patients with 
infection.  

 
References 
 
1. Alberti C, Brun-Buisson C, Goodman SV, Guidici D, Gran-

ton J, Moreno R, et al; European Sepsis Group. Influence of 
systemic inflammatory response syndrome and sepsis on 
outcome of critically ill infected patients. Am J Respir Crit 
Care Med 2003;168(1):77-84. 

2. Ueda S, Nishio K, Minamino N, Kubo A, Akai Y, Kangawa 
K, et al. Increased plasma levels of adrenomedullin in pa-
tients with systemic inflammatory response syndrome. Am 
J Respir Crit Care Med 1999;160(1):132-6. 

3. Kofoed K, Andersen O, Kronborg G, Tvede M, Petersen J, 
Eugen-Olsen J, et al. Use of plasma C-reactive protein, pro-
calcitonin, neutrophils, macrophage migration inhibitory 
factor, soluble urokinase-type plasminogen activator recep-
tor, and soluble triggering receptor expressed on myeloid 
cells-1 in combination to diagnose infections: a prospective 
study. Crit Care 2007;11(2):R38. 

4. Christ-Crain M, Müller B. Procalcitonin in bacterial infec-
tions: hype, hope, more or less? Swiss Med Wkly 
2005;135(31-32):451-60. 

5. Hausfater P, Juillien G, Madonna-Py B, Haroche J, Bernard 
M, Riou B. Serum procalcitonin measurement as diagnostic 
and prognostic marker in febrile adult patients presenting to 
the emergency department. Crit Care 2007;11(3):R60. 

6. Harbarth S, Holeckova K, Froidevaux C, Pittet D, Ricou B, 
Grau GE, et al; Geneva Sepsis Network. Diagnostic value 
of procalcitonin, interleukin-6, and interleukin-8 in criti-
cally ill patients admitted with suspected sepsis. Am J  
Respir Crit Care Med 2001;164(3):396-402. 



Diagnostic accuracy of procalcitonin in sepsis 

388    Acta Medica Iranica, Vol. 47, No. 5 (2009) 

7. Becker KL, Nylén ES, White JC, Müller B, Snider RH Jr. 

Clinical review 167: Procalcitonin and the calcitonin gene 

family of peptides in inflammation, infection, and sepsis: a 

journey from calcitonin back to its precursors. J Clin Endo-

crinol Metab 2004;89(4):1512-25. 

8. Whang KT, Steinwald PM, White JC, Nylen ES, Snider RH, 

Simon GL, et al. Serum calcitonin precursors in sepsis and 

systemic inflammation. J Clin Endocrinol Metab 

1998;83(9):3296-301. 

9. Preas HL 2nd, Nylen ES, Snider RH, Becker KL, White JC, 

Agosti JM, et al. Effects of anti-inflammatory agents on se-

rum levels of calcitonin precursors during human experi-

mental endotoxemia. J Infect Dis 2001;184(3):373-6. 

10. Müller B, Harbarth S, Stolz D, Bingisser R, Mueller C, 

Leuppi J, et al. Diagnostic and prognostic accuracy of clini-

cal and laboratory parameters in community-acquired 

pneumonia. BMC Infect Dis 2007;7:10. 

11. Sponholz C, Sakr Y, Reinhart K, Brunkhorst F. Diagnostic 

value and prognostic implications of serum procalcitonin 

after cardiac surgery: a systematic review of the literature. 

Crit Care 2006;10(5):R145. 

12. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, 

Knoblich B, et al, Early Goal-Directed Therapy Collabora-

tive Group. Early goal-directed therapy in the treatment of 

severe sepsis and septic shock. N Engl J Med 

2001;345(19):1368-77. 

13. Müller B, Christ-Crain M, Schuetz P. Meta-analysis of 

procalcitonin for sepsis detection. Lancet Infect Dis 

2007;7(8):498-9. 

14. Schuetz P, Christ-Crain M, Wolbers M, Schild U, Tho-

mann R, Falconnier C, et al; ProHOSP study group. Procal-

citonin guided antibiotic therapy and hospitalization in pa-

tients with lower respiratory tract infections: a prospective, 

multicenter, randomized controlled trial. BMC Health Serv 

Res 2007;7:102. 

15. Stolz D, Christ-Crain M, Bingisser R, Leuppi J, Miedinger 

D, Müller C, et al. Antibiotic treatment of exacerbations of 

COPD: a randomized, controlled trial comparing procalci-

tonin-guidance with standard therapy. Chest 2007;131(1):9-

19. 

16. Christ-Crain M, Jaccard-Stolz D, Bingisser R, Gencay 

MM, Huber PR, Tamm M, et al. Effect of procalcitonin-

guided treatment on antibiotic use and outcome in lower 

respiratory tract infections: cluster-randomised, single-

blinded intervention trial. Lancet 2004;363(9409):600-7. 

17. Christ-Crain M, Stolz D, Bingisser R, Müller C, Miedinger 

D, Huber PR, et al. Procalcitonin guidance of antibiotic 

therapy in community-acquired pneumonia: a randomized 

trial. Am J Respir Crit Care Med 2006;174(1):84-93. 

18. López Sastre JB, Pérez Solís D, Roqués Serradilla V, 

Fernández Colomer B, Coto Cotallo GD, Krauel Vidal X, et 

al; Grupo de Hospitales Castrillo. Procalcitonin is not 

sufficiently reliable to be the sole marker of neonatal sepsis 

of nosocomial origin. BMC Pediatr 2006;6:16. 

19. Prat C, Domínguez J, Rodrigo C, Giménez M, Azuara M, 

Blanco S, et al. Use of quantitative and semiquantitative 

procalcitonin measurements to identify children with sepsis 

and meningitis. Eur J Clin Microbiol Infect Dis 

2004;23(2):136-8. 

20. Chirouze C, Schuhmacher H, Rabaud C, Gil H, Khayat N, 

Estavoyer JM, et al. Low serum procalcitonin level accu-

rately predicts the absence of bacteremia in adult patients 

with acute fever. Clin Infect Dis 2002;35(2):156-61. 

21. Tang BM, Eslick GD, Craig JC, McLean AS. Accuracy of 

procalcitonin for sepsis diagnosis in critically ill patients: 

systematic review and meta-analysis. Lancet Infect Dis 

2007;7(3):210-7. 

22. Jones AE, Fiechtl JF, Brown MD, Ballew JJ, Kline JA. 

Procalcitonin test in the diagnosis of bacteremia: a meta-

analysis. Ann Emerg Med 2007;50(1):34-41. 

23. van Rossum AM, Wulkan RW, Oudesluys-Murphy AM. 

Procalcitonin as an early marker of infection in neonates 

and children. Lancet Infect Dis 2004;4(10):620-30. 

24. Galetto-Lacour A, Zamora SA, Gervaix A. Bedside procal-

citonin and C-reactive protein tests in children with fever 

without localizing signs of infection seen in a referral cen-

ter. Pediatrics 2003;112(5):1054-60. 

25. Fernández Lopez A, Luaces Cubells C, García García JJ, 

Fernández Pou J; Spanish Society of Pediatric Emergen-

cies. Procalcitonin in pediatric emergency departments for 

the early diagnosis of invasive bacterial infections in feb-

rile infants: results of a multicenter study and utility of a 

rapid qualitative test for this marker. Pediatr Infect Dis J 

2003;22(10):895-903. 

 


