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ABSTRACT

The role of procalcitonin as index of inflammation in
end-stage renal disease

Park Ha-yeol
Advisor : Prof. Shin Byung—-chul, Ph.D.
Department of Medicine

Graduate School of Chosun University

Background and Objectives : Serum procalcitonin (PCT), the precursor of
calcitonin, is a polypeptide of 116 aminoacid. It is measured at low level in
healthy, but increased significantly in serious bacterial infection or sepsis.
Although serum PCT reflects a severity of infection, it is known to be affected by
some factors. Some studies show that serum PCT is increased in chronic renal
failure or dialysis, without infection. In this study, we try to confirm the relevance
to diagnosis of infection on end-stage renal disease (ESRD) patients with serum
PCT concentration, and suggest the appropriate threshold level. Materials and
Methods : We measured the serum PCT among 21 ESRD patients who receiving
antibiotic therapy due to suspected bacterial infection in our hospital. And those
were compared with the concentrations of 20 ESRD patients on hemodialysis
without infection sign. We calculated a receiver operating characteristic curve
(ROC curve) and cut-off value to diagnose infection or sytemic inflammatory
response syndrome (SIRS). Results : Serum PCT concentrations of two groups
were 0.5040.49ng/mL and 2.95+3.67ng/mL (p=0.006), but they dose not
correlate with severity. It demonstrated a sensitivity of 100.0%, specificity of
65.0% indicating infection. Conclusion : Serum PCT is an appropriate indicator of
infection in patient receiving dialysis but it may need new cut-off point.

Key word : Procalcitonin; Dialysis; End—stage renal failure
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Table 1. Clinical characteristic of study of subject.

Noninfection Infection
group(%) group(%) P
N 20 21
Age 551+12.2 62.6+11.9 0.053
Sex Male 12(60.0) 14(66.7)
Female 8(40.0) 7(33.3)
SIRS Non-SIRS 20(100.0) 13(61.9)
SIRS 0(0.0) 8(38.1)
Cause of DMN 8(40.0) 12(57.1)
ESRD HTN 3(15.0) 2(9.5)
Others 9(45.0) 7(33.3)
Infection ~ Pneumonia 12(57.1)
PD peritonitis 5(23.8)
Other infection 4(19.0)
Lab PCT(ng/mL) 0.50+0.49 2.95+3.67 0.006
WBC(/mmS) 5789.0+£1910.3 9718.1+4202.1 0.001
Hb(g/dL) 10.60+0.79 9.56+1.29 0.004
Hct(%) 32.56+£2.75 39.00+£45.98 0.537
CRP(mg/dL) 0.32+0.51 10.89+8.66 <0.001
BUN(mg/dL) 70.45+22.39 38.24+20.58 <0.001
Cr(mg/dL) 10.60+2.02 6.40+£3.60 <0.001
Albumin(g/dL) 4.43+0.24 3.24+0.59 <0.001
Total Ca(mg/dL) 8.24+1.43 8.70£1.56 0.325
Ferritin(ng/mL) 274.5+206.5 507.3+£502.4 0.061

The serum procalcitonin of infection group is higher than it of noninfection
group(p=0.006).

Data are means + SD. SIRS, Systemic Inflammatory Response Syndrome;
ESRD, DMN, diabetic

hypertensive nephropathy; PCT, serum procalcitonin; Hb, hemoglobin; Hct,

end—-stage renal disease; nephropathy; HTN,
hematocrit; CRP, C-reactive protein; BUN, blood urea nitrogen; Cr, creatinine;
Ca, calcium; P values were obstained using the student’s t-test based on

differences between non-infectious group and infectious group.
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Table 2. Comparison of serum procalcitonin in non—infection group.

Sex Age (years) Cause of ESRD
Male Female < 60 > 60 ODMN HTN Others
PCT 0.66 0.25 0.57 0.37 0.39 0.88 0.47
(ng/mL) +0.57 +0.14 +0.56 +0.32 +0.27 +1.01 +0.42
D 0.033 0.414 0.338

Data are means =+ SD. ESRD, end-stage renal disease; DMN, diabetic

nephropathy; HTN, hypertensive nephropathy; PCT, serum procalcitonin
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Table 3. Comparison of serum procalcitonin in infection group.

PCT o}
Sex Male 3.28+4.11 0.577
Female 2.30£2.76
Age < 60 3.84+5.15 0.479
> 60 2.40+2.47
SIRS Non-SIRS 2.93+2.74 0.986
SIRS 2.96+4.25
Cause of DMN 2.23+2.40 0.268
ESRD HTN 1.00£0.58
Others 4.75+5.31
Dialysis HD 2.40+3.08 0.348
PD 4.04+4.72
Infection Pneumonia 2.50£3.24 0.456
PD peritonitis 4.77+2.03
Other infection 2.03£2.03

Data are means £ SD.

disease; DMN, diabetic nephropathy;

hemodialysis; PD, peritoneal dialysis
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Table 4. Sensitivity and Specificity of procalcitonin to infection or SIRS.

Table 4-1. Sensitivity and Specificity of procalcitonin to infection

PCT(ng/dL) Non infection(%) Infection(%) Total(%)
0.5< 13(65.0) 0(0.0) 13(31.7)
0.5> 7(35.0) 21(100.0) 28(68.3)
0.75< 16(80.0) 5(23.8) 21(51.2)
0.75> 4(20.0) 16(76.2) 20(48.8)
Total 20(100.0) 21(100.0) 41(100.0)

Table 4-2. Sensitivity and Specificity of procalcitonin to SIRS

PCT(ng/dL) Non-SIRS(%) SIRS(%) Total(%)
0.5=< 13(39.4) 0(0.0) 13(31.7)
0.5> 20(60.6) 8(100.0) 28(68.3)
0.75< 20(60.6) 1(12.5) 21(51.2)
0.75> 13(39.4) 7(87.5) 20(48.8)
Total 33(100.0) 8(100.0) 41(100.0)

PCT, serum procalcitonin; SIRS, Systemic inflammatory response syndrome
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Fig. 1. ROC curve of procalcitonin to predict infection.
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Fig2. Correlation between seurm procalcitonin, WBC, CRP, and albumin.
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Serum procalcitonin has positive correlation with WBC and CRP. Whereas
serum procalcitonin has negative correlation with albumin.

PCT, procalcitonin; CRP, C-reactive protein
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