
114 The Journal of Rheumatology 2008; 35:1

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2008. All rights reserved.

Diagnostic Accuracy of Serum Procalcitonin
Concentrations for Detecting Systemic Bacterial
Infection in Patients with Systemic Autoimmune
Diseases
KENICHIRO TAMAKI, YOSHINORI KOGATA, DAISUKE SUGIYAMA, TAKASHI NAKAZAWA, SAORI HATACHI,
GOHICHI KAGEYAMA, KUNIHIRO NISHIMURA, AKIO MORINOBU, and SHUNICHI KUMAGAI

ABSTRACT. Objective. To examine whether serum procalcitonin (PCT) concentrations are useful for distinguishing
bacterial infections from disease flares in patients with systemic autoimmune diseases.
Methods. Patients with systemic autoimmune diseases who were admitted to our hospitals due to either
a suspected deterioration of their primary diseases or an infectious disease were enrolled. Serum PCT
levels were measured in 99 serum samples of 98 patients who had elevated serum C-reactive protein
(CRP) levels; 29 samples were obtained from patients with bacterial infections, and 70 samples were
obtained from patients with disease deterioration without a detectable infection. The diagnostic accura-
cy, sensitivity, and specificity for identifying a bacterial infection were estimated using the receiver-
operating characteristic curve. Multiple logistic regression analysis was also done with PCT level, age,
sex, steroid dose, and use of immunosuppressive agents.
Results. Serum PCT levels were higher in the bacterial infection group than in the disease flare group
(mean ± SD, 4.539 ± 9.677 vs 0.116 ± 0.127; p < 0.0001). The diagnostic accuracy of PCT for bacter-
ial infection was 0.797, sensitivity 53.3%, and specificity 97.1%. On multivariate analysis, the odds
ratio of a PCT ≥ 0.5 ng/ml was significant (OR 59.085, 95% CI 7.705–453.088, p < 0.0001) for iden-
tifying bacterial infection.
Conclusion. Elevated serum PCT levels have a good specificity for diagnosing bacterial infection in
patients with systemic autoimmune diseases regardless of their dosage of oral corticosteroids and
immunosuppressive agents. (First Release Nov 15 2007; J Rheumatol 2008;35:114–9)
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It is often difficult to distinguish an infection from a disease
flare in patients with autoimmune diseases who present with a

fever and elevated serum C-reactive protein (CRP) concentra-
tions. Bacterial infections require early diagnosis and treat-
ment because most of the patients are immunocompromised
due to corticosteroid and/or immunosuppressive agent thera-
py. Therefore, a simple marker that could be used to diagnose
bacterial infections at an early stage would be very useful.

Common laboratory measures, such as blood cell counts,
an increased band cell population, or increased acute-phase
protein levels (such as CRP), are helpful but not always diag-
nostic, since these markers can be elevated when the patients’
underlying diseases themselves worsen. Moreover, CRP
decreases with corticosteroid therapy and with some anticy-
tokine agents. Therefore, the treatments used for the primary
diseases may mask CRP elevation, as well as other inflamma-
tory signs. Further, in these patients, a negative blood culture
does not always exclude a bacterial infection.

Procalcitonin (PCT) is a protein with a molecular weight of
13 kDa that is produced by the C cells of the thyroid gland as
a precursor protein of calcitonin1. Serum PCT levels are ele-
vated in patients with bacterial infections, but are below the
detection limit in healthy individuals and in patients with viral
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infections. This indicates that PCT level is useful for the diag-
nosis of systemic bacterial infections2.

However, it has not been established whether PCT is a use-
ful marker of bacterial infection in patients with autoimmune
diseases. There are also some outstanding issues related to the
usefulness of PCT in these patients. First, serum PCT levels
may be elevated in some patients with autoimmune diseases
who do not have bacterial infections. Indeed, serum PCT lev-
els are elevated in patients with Wegener’s granulomatosis,
adult onset Still’s disease (AOSD), and Kawasaki disease dur-
ing a deterioration. However, patients with deteriorations in
systemic lupus erythematosus (SLE) and antineutrophil cyto-
plasmic antibody (ANCA)-associated vasculitis do not have
elevated PCT levels3-5. Second, the effects of treatment with
high-dose corticosteroids and immunosuppressive agents on
the diagnostic accuracy of PCT have not yet been determined.

Therefore, we examined whether measuring PCT was use-
ful for distinguishing between bacterial infection and disease
flares in patients with systemic autoimmune diseases who had
a clinical exacerbation and an elevated CRP level.

MATERIALS AND METHODS
Patients. Autoimmune disease patients who were admitted due to a clinical
exacerbation to the Department of Immunology at Kobe University (Hyogo,
Japan), the Department of Rheumatology at Kurashiki Central Hospital
(Okayama), and the Department of Clinical Immunology and Rheumatology
at Kitano Hospital (Osaka), from June 2002 through May 2007, were evalu-
ated retrospectively. A total of 98 patients who had 99 admissions for sus-
pected disease flares or infection due to their clinical symptoms and elevated
serum CRP levels (≥ 1.0 mg/ml) were enrolled in our study.

There were 67 women and 31 men. An infection was diagnosed on 29
admissions, while a disease flare was diagnosed on 70 admissions. The diag-
nosis of a bacterial infection was made based on the presence of a positive
pathogen test from various specimens (blood, sputum, pus, stool, and urine);
positive serum anti-Chlamydia pneumoniae IgM antibody; and clear evidence
of infection, such as an abscess, on computed tomography (CT) and/or mag-
netic resonance imaging (MRI). Cytomegalovirus (CMV) infection was diag-
nosed based on a positive blood test for CMV antigen. The infection group
was further classified into 2 subgroups, the systemic inflammatory response
syndrome (SIRS) group or non-SIRS group, following the criteria described
by Bone, et al6. SIRS was diagnosed when 2 or more of the following condi-
tions were observed: (1) temperature > 38°C or < 36°C; (2) heart rate > 90
beats per minute; (3) respiratory rate > 20 breaths per minute or PaO2 < 32
mm Hg; and (4) white blood cell count > 12,000/mm3, < 4000/mm3, or > 10%
immature (band) forms (Table 2).
Serum PCT measurement. The patients’ serum had been collected at the time
of admission prior to treatment with antibiotics or immunosuppressive drugs.
The samples were stored at –20°C until assayed. PCT was measured using the
PCT immunoluminometric assay (Sphere Light Brahms PCT, Wako Pure
Chemical Industries, Osaka, Japan), which is commercially available. The
normal range of PCT is < 0.5 ng/ml. CRP was measured using latex aggluti-
nation; the normal range is < 0.3 mg/dl.
Statistical analysis. For comparing 2 samples, the Mann-Whitney U-test or
the t-test was used. The estimated receiver operating characteristics (ROC)
curve was used to evaluate the diagnostic power of PCT by determining the
area under the curve (AUC); it was also used to estimate the best PCT cutoff
value for identifying a bacterial infection in autoimmune disease patients. The
sensitivity and specificity of the estimated best cutoff values were also calcu-
lated from the ROC. Multivariate logistic analysis was performed using the
stepwise method. The risk of bacterial infection is shown using the odds ratio

(OR). R version 2.21 (R Foundation for Statistical Computing, Vienna,
Austria) was used for all analyses. A 2-sided p value < 0.05 was considered
statistically significant.

RESULTS
Elevated serum PCT levels in the bacterial infection group.
Among the 99 samples, 29 (19 from women, 10 from men)
belonged to the infection group, and 70 belonged to the dis-
ease flare group. Serum PCT levels were significantly higher
in the bacterial infection group than in the disease flare group
(mean ± SD, 4.539 ± 9.677 vs 0.116 ± 0.127; p < 0.0001;
Table 1, Figure 1).
Serum PCT and CRP levels in the bacterial infection group. In
the bacterial infection group, bacteria were identified in 20 out
of 29 cases. Gram-positive and gram–negative bacteria were
detected in 6 and 10 cases, respectively (Table 2). Twenty-two
out of 29 patients met the SIRS criteria (Table 2). In this
group, serum PCT levels ≥ 0.5 ng/ml were observed in 15 of
29 samples; 14 samples had PCT levels < 0.5 ng/ml. All 5
samples taken from patients with bacteremia had high serum
PCT levels. Three of 5 patients with pneumonia, 2 of 3 with
urinary tract infection, and 1 of 3 with cellulitis had elevated
serum PCT levels. Serum PCT levels were not elevated in any
of the 3 samples obtained from patients with pneumocystis
pneumonia (PCP).
Serum PCT and CRP levels in the disease flare group. Serum
PCT levels remained within normal range in most of the dis-
ease flare group. Two cases (aortitis and AOSD) had slightly
elevated serum PCT levels (0.55 ng/ml and 0.78 ng/ml,
respectively; Table 3, Figure 1). Interestingly, serum PCT lev-
els were not elevated in any of the patients with Castleman
disease, SLE with hemophagocytic syndrome, and micro-
scopic polyangiitis, all of whom had high CRP levels. Serum
CRP levels were also elevated in all subjects of the disease
flare group, irrespective of the particular disease (Table 3).
ROC curve, sensitivity, and specificity of PCT. The AUC of
the ROC curve for PCT was 0.791 [95% confidence interval
(CI) 0.694–0.900]. The best PCT cutoff value was estimated
to be 0.53 ng/ml. The sensitivity and specificity of the best
cutoff value were 51.7% (95% CI 33.5%–69.9%) and 97.1%
(95% CI 93.2%–100%), respectively (Figure 2).

Table 1. Serum procalcitonin (PCT) levels.

Characteristic Bacterial Infection Disease Flare
Group, Group,
n = 29 n = 70

Male/female 10/19 22/48
Age (average ± SD), yrs 58.55 ± 19.14 50.37 ± 19.24
PSL < 40 mg/day 24 64
PSL ≥ 40 mg/day 5 6
Use of immunosuppressant 12 8
PCT, median (range), ng/ml 0.53 (0.05–46.73) 0.10 (0.03–0.78)
CRP, median (range), mg/dl 11.47 (1.37–45.5) 7.07 (1.00–26.31)

PSL: prednisolone; CRP: C-reactive protein.
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Evaluation of PCT as a risk factor for bacterial infection on
multivariate analysis. Most of the patients were likely
immunocompromised due to their use of corticosteroid and
immunosuppressive agents. This raises the possibility that a
bacterial infection could be masked in these patients. In order
to explore the risk factors related to bacterial infection among
these patients, a multiple logistic regression analysis was done
with the following variables: PCT ≥ 0.5 ng/ml or not, age (3
categories: < 45, 45–65, > 65 yrs of age), sex, prednisolone
dose (3 categories: none, < 40 mg/day, ≥ 40 mg/day), and the
use of immunosuppressive agents. After adjustment by other
variables, including prednisolone dose and use of immuno-
suppressive agents, PCT ≥ 0.5 ng/ml was a significant risk
factor for bacterial infection; the OR of PCT was 59.085 (95%
CI 7.705–453.088, p < 0.0001; Table 4).

DISCUSSION
It is clinically important to distinguish between bacterial
infections and disease flares in patients with systemic autoim-
mune diseases. In our study, it was found that serum PCT is a
useful marker for bacterial infections in patients with high
CRP levels; the serum PCT level has an excellent specificity
for the diagnosis of bacterial infection. Patients with a CRP
≥ 1.0 mg/ml were selected, since all patients with a bacterial
infection have a serum CRP > 1.0 mg/ml. The best PCT cut-
off value based on the ROC was calculated to be 0.53 ng/ml;
its specificity was 0.971. A serum CRP level < 1.0 mg/dl indi-
cates the absence of bacterial infection. When the serum CRP
level is ≥ 1.0 mg/dl, the serum PCT level should be measured.
Serum PCT levels > 0.53 ng/ml suggest the presence of bac-
terial infection, and antibiotic treatment should be considered.
However, it should be emphasized that a negative PCT test
does not exclude the possibility of bacterial infection.

Serum PCT levels were only rarely elevated in patients
with systemic autoimmune diseases who did not have an
infection. Only 2 of 70 patients had elevated serum PCT lev-
els in the absence of bacterial infection. The mechanisms of
PCT production still remain to be elucidated. It has been
reported that PCT mRNA is induced in the peripheral blood
monocytes when stimulated with lipopolysaccharides (LPS)
or cytokines such as interleukin 1ß (IL-1ß), IL-6, tumor necro-
sis factor-α (TNF-α), and IL-2 in vitro7. Also, intravenous
injection of endotoxin, TNF-α, or IL-6 has been reported to
induce high serum PCT levels in normal or cancer subjects8,9.
In our study, high serum PCT levels were not seen in patients
with Castleman disease or SLE plus hemophagocytic syn-
drome. These results indicate that the serum PCT is increased
by bacterial infection, and that inflammatory mediators, such
as cytokines, are not the major inducers of serum PCT in these
patients. It has been reported that serum PCT levels are high-
er in patients with active ANCA-associated vasculitis and in
patients with AOSD3,10. Further research is needed to resolve
these discrepancies.

To our knowledge, there is no clear evidence to show that
serum PCT levels can predict the septic etiology. Feezor, et al
have reported that serum PCT levels were not different in sep-
sis patients with gram-positive or gram–negative infection,
although serum levels of IL-1ß, IL-6, and IL-18 were higher
in the former cases11. Tavares, et al reported that LPS-inject-
ed rats showed higher serum levels of IL-6, IL-10, and
macrophage inflammatory protein-2 (MIP-2) compared with
rats injected with muramyl dipeptides, but that serum PCT
levels were not different between the 2 groups12. In our study,
we also did not find different serum PCT levels between the
patients with gram-positive and gram–negative bacterial
infection. Also, we were not able to find specific combinations
of measures to determine the etiology of sepsis.

High serum PCT levels occur only with bacterial infection.
Cakir, et al reported that PCT levels are higher in patients with
tuberculosis than in patients with malignant tumors or pul-

Figure 1. Serum PCT levels in the bacterial infection and disease flare
groups. The normal range of PCT is < 0.5 ng/ml. Serum PCT value was sig-
nificantly higher in the bacterial infection group than in the disease flare
group (Mann-Whitney U-test, p < 0.0001).
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Table 2. Bacterial infection group.

Age/sex Disease PSL or ISA Treatment Infection Diagnosis Method Culture PCT (ng/ml) CRP (mg/dl) SIRS

70 M SSc PSL 9 mg/day Bacteremia 2 sets of blood culture P. Aeruginosa (Gram-negative) 3.13 10.23 No
19 F SLE PSL 60 mg/day Bacteremia 2 sets of blood culture Staphylococcus aureus (Gram-positive) 1.07 2.26 Yes

and culture of central
vein catheter

53 F SLE PSL 35 mg/day Bacteremia 2 sets of blood culture S. aureus and corynebacterium species 1.23 14.36 Yes
and culture of central (Gram-positive)

vein catheter
71 F SLE none Bacteremia 3 sets of blood culture Serratia marcesceus (Gram-negative) 0.61 11.47 Yes
21 M SLE PSL 15 mg/day Bacteremia 2 sets of blood culture Campylobacter fetus (Gram-negative) 2.605 10.46 Yes

AZA 50 mg/day
70 F RA PSL 8 mg/day UTI Urine culture and 2 sets of Escherichia coli (Gram-negative) 1.05 11.88 Yes

blood culture
63 M PM PSL 13.75 mg/day, UTI Urinalysis and urine Escherichia coli (Gram-negative) 46.73 19.37 Yes

CyA 100 mg/day culture
77 F MPA PSL 20 mg/day UTI Urinalysis Not detected 0.07 8.66 No
68 F Sarcoidosis PSL 14 mg/day Thoracic Pleural effusion culture Citorbacter freundii (Gram-negative) 10.48 24.23 Yes

MTX 4 mg/week empyema
77 M DM PSL 60 mg/day Pulmonary CXR, chest CT Not detected 0.05 8.6 Yes

abscess
50 M RA, IP PSL 60 mg/day Pneumonia CXR, chest CT and P. Aeruginosa (Gram-negative) 0.1 2.13 No

Etanercept 25 mg sputum culture
67 F MPA PSL 30 mg/day Pneumonia CXR, chest CT and MRSA (Gram-positive) 13.92 45.5 Yes

sputum culture
70 F SLE Methyl PSL 1.0 g/day Pneumonia CXR, chest CT, and Klebsiella pneumoniae (Gram-negative) 8.62 14.46 Yes

sputum culture
25 F Aortitis PSL 6 mg/day Pneumonia CXR, chest CT Not detected 0.09 11.32 Yes

MTX 10 mg/week
25 F SLE None Pneumonia CXR, chest CT, and Not detected 1.74 25.15 Yes

anti–chlamydia
pneumonia antibody

66 F Castleman PSL 40 mg/day PCP CXR, chest CT, and P. jiroveci 0.1 2.13 Yes
BALF PCR

56 F RA PSL 2.5 mg/day PCP CXR, chest CT, and P. jiroveci 0.09 1.6 Yes
MTX 6 mg/wk BALF PCR

infliximab 3 mg/kg/8wks
58 F SLE PSL 12.5 mg/day PCP CXR, chest CT, and P. jiroveci 0.07 4.28 No

AZA 50 mg/day BALF PCR
33 F SLE PSL 25 mg/day, Miliary CXR, chest CT, and M. tuberculosis 0.08 8.26 Yes

CyA 100 mg/day tuberculosis sputum culture
42 M RA MTX 6 mg/week Cellulites Clinical presentation Not detected 0.19 4.53 No

infliximab 3 mg/kg/8wks
60 F MRA PSL 27.5 mg/day Cellulites Clinical presentation S. pyogenes (Gram-positive) 0.11 18.02 No

MTX 2.5 mg/wk and pus culture
CyA 150 mg/day

infliximab 3 mg/kg/8wks
63 F DM PSL 50 mg/day Cellulites Clinical presentation Not detected 4.56 11.55 Yes
81 M RA PSL 10 mg/day Liver abscess Blood culture, US, K. pneumonae (Gram-negative) 12.78 16.21 Yes

and CT
63 M RA PSL 2.5 mg/day Infectious 2 sets of blood culture S. species (Gram-positive) 0.07 3.96 Yes

MTX 6 mg/wk endocarditis and echocardiography
80 F PM PSL 7 mg/day Cholecystitis Abdominal CT Not detected 21.2 15.51 Yes
61 M PM PSL 30 mg/day Perforated Abdominal CT and E. coli (Gram-negative) 0.13 20 Yes

diverticulitis ascites fluid culture
45 F APS PSL 20 mg/day Intraperito- Abdominal CT Not detected 0.53 27.57 No

neal abscess
93 M RA PSL 5 mg/day Infectious MRI Not detected 0.1 1.37 Yes

spondylitis
71 F Good None Phlebitis Blood culture MRSA (Gram-positive) 0.28 21.68 Yes

syndrome

SLE: systemic lupus erythematosus; RA: rheumatoid arthritis; MRA: malignant rheumatoid arthritis; PM: polymyositis; DM: dermatomyositis; MPA: micro-
scopic polyangiitis; SSc: systemic sclerosis; APS: antiphospholipid antibody syndrome; PSL: prednisolone; ISA: immunosuppressive agents; AZA: azathio-
prine; CyA: cyclosporine A: MTX: methotrexate; UTI: urinary tract infection; PCP: pneumocystis pneumonia; CXR: chest radiograph; CT: computed tomo-
graphy; IP: interstitial pneumonia; BALF: bronchoalveolar lavage fluid; PCR: polymerase chain reaction; US: ultrasonography; MRI: magnetic resonance
imaging; MRSA: methicillin resistant Staphylococcus aureus; PCT: procalcitonin; CRP: C-reactive protein; SIRS: systemic inflammatory response syndrome.
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monary infarction, but the levels are lower than the general
cutoff value of 0.50 ng/ml13. Prat, et al reported serum PCT
levels were not elevated in patients with tuberculosis or in
those with PCP14. Serum PCT levels are not elevated with
viral infection, probably because interferon-γ, which increas-
es with viral infection, inhibits the production of PCT2,15.
Consistent with these reports, in our study, the serum PCT lev-
els were not elevated in 3 patients with PCP, 1 with tubercu-
losis, and 1 with CMV infection (data not shown); this con-
firms that serum PCT is specific for bacterial infection, but not
for tuberculosis, pneumocystis, or viral infections.

Previous studies have reported the diagnostic accuracy of
serum PCT for bacterial infection, but the sensitivity and
specificity are variable among the reports16-20. A metaanalysis
study has demonstrated that serum PCT level has better sensi-
tivity and specificity (88% and 81%) than CRP does (75% and
67%) for the diagnosis of bacterial infection21. Another study
has reported that the sensitivity and specificity of serum PCT
to diagnose bacterial infection were 71% and 71%, respec-
tively, when limited to patients with SIRS22. Thus the diag-
nostic accuracy of serum PCT may differ according to the
selection of patients and controls. Our report is important in
that we performed the study in patients with systemic autoim-

Table 3. Disease flare group.

Condition n Procalcitonin, CRP,
median (range), ng/ml median (range), ng/ml

SLE 8 0.10 (0.06–0.36) 3.345 (1.00–10.35)
SLE with HPS 5 0.10 (0.09–0.34) 6.45 (1.19–9.80)
RA 5 0.05 (0.03–0.06) 9.96 (4.28–11.85)
RA with vasculitis 1 0.06 3.20
Aortitis 7 0.05 (0.04–0.55) 3.44 (2.83–8.76)
Temporal arthritis 2 0.10 (0.10–0.21) 7.01 (1.02–13.0)
PMR 2 0.06 (0.04–0.08) 8.29 (6.37–10.21)
MPA 8 0.135 (0.05–0.26) 8.135 (4.02–22.13)
WG 1 0.10 1.95
AGA 3 0.06 (0.04–0.10) 1.81 (1.48–15.77)
HSP 2 0.065 (0.06–0.07) 13.445 (7.49–19.4)
DM 1 0.10 1.28
Behçet’s disease 4 0.12 (0.04–0.16) 11.235 (7.87–14.9)
AOSD 8 0.20 (0.04–0.78) 11.14 (1.90–26.31)
Overlap syndrome 2 0.09 (0.06–0.12) 3.88 (3.49–4.27)
Psoriatic arthritis 1 0.10 8.39
Others

Weber Christian disease 2 0.10 (0.10–0.10) 4.755 (2.32–7.19)
Castleman disease 4 0.155 (0.05–0.21) 13.01 (6.32–17.04)
TRAPS 1 0.10 5.35
Crohn’s disease 1 0.06 1.14
Polychondritis 1 0.10 9.53
Reactive arthritis 1 0.10 16.49

SLE: systemic lupus erythematosus; HPS: hemophagocytic syndrome, RA: rheumatoid arthritis; AOSD: adult
onset Still’s disease; PM: polymyositis; DM: dermatomyositis; PMR: polymyalgia rheumatica; MPA: micro-
scopic polyangiitis; WG: Wegener’s granulomatosis; AGA: allergic granulomatous angiitis; HSP: Henoch-
Schonlein purpura; SSc: systemic sclerosis; APS: antiphospholipid antibody syndrome; TRAPS: tumor necrosis
factor receptor-associated periodic syndrome; CRP: C-reactive protein.

Figure 2. Receiver-operating characteristic (ROC) curve of serum PCT lev-
els. AUC of the ROC curve for PCT was 0.771 (0.663–0.879). The best PCT
cutoff value was estimated to be 0.53 ng/ml. Sensitivity and specificity of the
best cutoff value were 53.3% (95% CI 35.4%-71.2%) and 97.1% (95% CI
93.2%-100%), respectively.
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mune disease flare as control cases. We found that in the
infection group, patients with SIRS tended to have higher
serum PCT levels than non-SIRS patients (mean ± SD, 5.78 ±
10.85 ng/ml vs 0.59 ± 1.31; p = 0.053), compatible with the
findings that serum PCT does not rise in local infection2. In
our study, the sensitivity was 53.3%, lower than in previous
reports, probably because we included non-SIRS patients and
the patients with PCP and tuberculosis.

On multivariate analysis, high serum PCT levels were pre-
dictive of bacterial infection, even after adjustment for other
variables. Muller, et al measured serum CRP, IL-6, and PCT
levels in 101 patients hospitalized in a medical intensive care
unit and found that serum CRP and IL-6 levels, but not PCT
levels, were affected by steroid administration23. In addition,
Rinaldi, et al reported that, in patients with severe sepsis,
serum CRP levels but not serum PCT levels were lower in
patients given low-dose hydrocortisone than in those not
given hydrocortisone24. Thus, a high PCT level is an excellent
marker of bacterial infection in patients with systemic autoim-
mune diseases, even when they are being treated with corti-
costeroids and immunosuppressive agents.

One of our study’s limitations is the relatively small num-
ber of cases. Due to this, the CI of the OR of the PCT was
wide on multivariate analysis (95% CI 7.705–453.088).
Another limitation is that the study was retrospective. A
prospective study is necessary to establish the usefulness of
serum PCT levels in the diagnosis of bacterial infection in
patients with systemic autoimmune diseases.
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Table 4. Multivariate analysis.

95% 95%
Odds Ratio Lower Limit Upper Limit p

Age 45–65 yrs 2.636 0.461 15.060 0.276
Age ≥ 65 yrs 7.151 1.120 45.678 0.038
Sex (male/female) 2.117 0.499 8.971 0.309
PCT ≥ 0.5 ng/ml 59.085 7.705 453.088 < 0.0001
PSL < 40 mg/day 4.363 0.778 24.467 0.094
PSL ≥ 40 mg/day 13.023 1.643 103.205 0.015
Immunosuppressant+ 9.843 1.615 59.985 0.013

PCT: procalcitonin; PSL: prednisolone.
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