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Usefulness of serum procalcitonin test for the diagnosis of
upper urinary tract infection in children

Dong Wook Kim, M.D., Ju Young Chung, M.D., Ja Wook Koo, M.D.
Sang Woo Kim, M.D. and Tae Hee Han, M.D."

Department of Pediatrics and Diagnostic Laboratory Medicine",
Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose : It is difficult to make a distinction between lower urinary tract infection(UTI) and acute
pyelonephritis(APN) during the acute phase of febrile UTI due to nonspecific clinical symptoms and
laboratory findings, especially among young children. We measured the serum procalcitonin(PCT) in
children with UTI to distinguish between acute pyelonephritis and lower UTI, and to determine the
accuracy of PCT measurement compared with other inflammatory markers.

Methods : Serum samples were taken from children who admitted with unexplained fever or were
suspected of having UTIL 51 children(mean 12.2+11.4 months) were enrolled in this study. Leukocyte
counts, erythrocyte sedimentation rates(ESR) and C-reactive protein(CRP) were also measured. Renal
parenchymal involvement was assessed by ¥mTe DMSA scintigraphy in the first 7 days after ad-
mission. PCT was measured by immunoluminometric assay.

Results : PCT values were significantly correlated with the presence of renal defects in children
with UTI(n=16)(5.06+12.97 ug/L, P<0.05). However, PCT values were not significantly different
between children with UTI without renal damage(n=18) and children without UTI(n=17). Using a
cutoff of 0.5 ug/L for PCT and 20 mm/hr for ESR, 20 mg/L for CRP, sensitivity and specificity in
distinguishing between UTI with and without renal involvement were 81.3 percent and 88.9 percent
for PCT 875 percent and 72.2 percent for ESR, and 87.5 percent and 55.6 percent for CRP, respec-
tively. Positive and negative predictive values were 86.7 percent and 84.2 percent for PCT and 60.9
percent and 81.8 percent for CRP, respectively.

Conclusion : In febrile UTI, PCT values were more specific than CRP, ESR and leukocyte count
for the identification of patients who might develop renal defects. (Korean J Pediatr 2006;49:87-92)
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minometric assay(LUMI test; Brahms Diagnostica, Berlin,

D Ahol A 9 27de AEE 93 €4 procalcitonin AAFY] F84

Germany)E ©143l92M, 05 ng/mL °l% 5713 H$ A
o7 .ﬁ]-x%g].oﬂ;]_

JY F 74 oo EE 3lolox
Algatggon, Al e BE 22

el

1. 84 24

BnPe DMSA Al 2708
Hlnky Aol 3

SAAEE SPSSU11.5 for Window)& ©l-&3te] #4 6} o
Hl3= t-test, one-way ANOVAZE o]&
A5 WAES So|% H|IE receiver operating
characteristic(ROC) curve 4 A3ttt Parel 0.05 ©l
skl A5 SAMLE ool e Aoem HUTh

1. o1y U MH

4k gols BT 51%ollen Al 2:1(det 349, 040}
1791t o ghole] A® W= 119FE 7A190m,
HAHL 14.00i18877ﬂ%012m ool whe it oai’éﬂr
AnlE Z47E 195(178)2 12.18+11.45709, 11:6°19eH, 27
(18%)& 10.28+17.3370 ¥4 14:401 Aom, 37(16%)S 2013+

2544714, 9:701%’15}. EH*J Stojre] A Ao x| H|
WwE B 1w 29(AE : P=0.77, A P=042), 233 37
(P=0.13, P=0.19), 1i-3} 3:-(P=0.23, P=0.61)3tel frold 2jo
7F $19ltH(Table 1).

2. Bx HY WHT $x

O gokel WA A9 Pare 27 A 1E 8TILI6E
4,074.76/mm°®, A 27 15195.00%5164.27/mm’, Al 3
19,355.00+7,414.36/mm’0| .00, Z+ Al 9] Hi#A|e] H]ule]
A A 1 A 2w, e Al 19 Al 39he gk Aol
7F ADoK (P<0.05) A 2w Al 37 fFolg 2oz} §loith
(P=0.03).

Table 1. Comparison of Clinical Data and Acute Inflammatory Makers among Three Groups

Group 1(n=17)

Group 2(n=18) Group 3(n=16)

Age(months) 12.18+11.45
Sex(female/male) 11/6
Leukocyte(count/mm®) 8731.76+4,074.76"
ESR(mm/hr) 10.06+11.93% 8
CRP(mg/L) 10.24+1504"F
PCT(ug/L) 0.33+0.14F

10.28+17.33 20.12+25.43
14/4 9/7
15,195.00+5,164.27" 19,355.00+7,414.36 §
13.78+13.87" ¢ 40.31+15307 %
19.79+20.37" T 109.37+67.23TF 8
0.34+0.33" 5.06+£1297"F

Abbreviations : UTI, urinary tract infection; ESR, erythrocyte sedimentation rates; CRP, C-reactive protein; PCT, procalcitonin
E}roup 1: Fever without UTI, Group 2:UTI without renal involvement, Group 3: UTI with renal involvement
'P<0.05 group 1 vs group 2, 'P<0.05 group 2 vs group 3, TP<0.05 group 1 vs group 3, P<0.05 group 1 vs group 2 vs group 3
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3. ESR

Ak golite] ESR #x19 w2 Al 17 10.06+-11.93 mm/
hr, Al 27 13.78+13.87 mm/hr, Al 372 40.31+15.30 mm/hr
qom, 7t w3kl Harx o] wladA Al 177 A 23S Hat
215 Fod Aole o (P=0.42), Al 273 Al 3%, 18]a
A 1t A 3t s fo g 2ol AATHP<0.05).

4. €3 CRP
¥4 CRP A9 Hd2 Al 17 102411504 mg/L, Al 27

19.794+20.37 mg/L, 223 A 37 109.37+67.23 mg/LeI e
W, 2 ko] Wt o] Wlael A Al 13k Al 2, A 273 A

37, 2 A 173 Al 379 Firel o3 Aolrk AU
(P<0.05).

5. 88 PCT

dH PCT A9 #HE2 Al 17 0.33+0.14 ug/L, Al 23

0.34£0.33 pg/L, Al 37 506+2.97 ug/LRASH, Zb a3te] H

1.0
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02-4_: <« WBC count
----- ESR level
= = CRP level
— PCT level
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1-Specificity

Fig. 1. Receiver operating characteristic curve for specificity
and sensitivity of PCT measurements.

Korean ] Pediatr : A1 49 ¥ #11 & 2006\

Ag B A 17 A 29 Zo)7F ARk (P=0.99), Al 2
Al 3, 2R Al 1 Al 3Rl @ Aelvt 9l

=1

oAl ool WlmelA @
A7 CRP +4% BASHo vt gglon, A
253 Al o] WlaolAE wx del welE Ase v
% AxSol KT Aot Ak Telm A 123 A 33

i ol 7k 9wt

juith

el gt XPOI & B3lth

7} 75.0%, 56.6% 01021, ESR(Cutoff value=
20 mm/hr)% 87.2%, 72.2% A1, ¥ CRP(Cutoff value=20
mg/L)E 875%, 55.6%Ath. &% PCT(Cutoff value=05 ug/
L)Y W= 81.3%, 88.9% A THTable 2). Tl
=gl Eolk HlmolX RZEE CRP, ESR, PCT, Tx
WP o7 Eokon EolkE PCT, ESR, CRP, Tx
WlE o o g ok}

Eolx= 717

i

okt
2

A 23 A 3] Hlalo| A Tz ol
15,000/mm>) el ¥4 o= (positive predictive value, PPV)$}
w7 <& E(negative predictive value, NPV)¥ 77} 57.1%,
69.2%°19 2, ESR(Cutoff value=20 mm/hr)¢] PPV NPV
= 737%, 86.7%%3., % CRP(Cutoff value=20 mg/L)<]
PPV NPVE 60.9%, 81.8% %Atk @7 PCT(Cutoff value=0.5
ug/L)2] PPV NPVE 717} 86.7%, 84.2% A tHTable 2).

FF(Cutoff value=

8. 95 XEE9| =¢gholM gl
HIEER SM oF=9 H
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s} Bolx, :Lﬂﬂ G AZm SA A
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Table 2. Analysis of Sensitivity and Specificity, Positive Predictive Value and Negative Predictive Value of the Inflammatory

Markers

Sensitivity (%) Specificity (%) PPV (%) NPV (%)
WBC(Cutoff value=15,000/mm®) 7.0 56.6 57.1 69.2
ESR(Cutoff value=20 mm/hr) 875 72.2 73.7 86.7
CRP(Cutoff value=20.0 mg/L) 875 55.6 60.9 81.8
PCT(Cutoff value=0.5 ug/L) 81.3 83.9 86.7 34.2

Abbreviations : PPV, positive predictive value; NPV, negative predictive value
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e 9 42 1 Lo AE 227499 IS 9% A procalcitonin AAFY] F843

Procalcitonin level(mg/L)

1 : Initial sample, 2 : Follow sample

Fig. 2. Result of follow up procalcitonin levels in upper uri-
nary tract group.
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o WHFF ESR, @F CRP, 8% PCT A& F4somn,
PCT A9 A4 4L 2719 @ A5 o] 83 dggd
4 (immunoluminometric assay)< ©]-&3-31t}

2 oA HWel Sl aRFAATAA PCTY FA7F b
Az 5ol vlate] FAXSRE fostA F7hEol AUTH5.06
+12.97 pg/L, P<0.05). 3tATE A #Ho] gle Q=273
arzde] ofd @4 A3l PCT FAE TAXSLRE F9
gt AJolE Holx] FUTHP=0.23). % PCT(Cutoff value=0.5
ug/L)e] W=l Bolwe Z47; 81.3%, 88.9%°]2m, ESR
(Cutoff value=20 mm/hr)< 87.2%, 72.2%A3, ¥4 CRP
(Cutoff value=20 mg/L)= 875%, 55.6% Atk 72 95 A%
o] PPV NPVE @4 PCT(Cutoff value=05 ug/L) 27
86.7%, 84.2%°192H ESR(Cutoff value=20 mm/hr)< 73.7
%, 86.7%%9x, 873 CRP(Cutoff value=20 mg/L)< 60.9%,
81.8% AT,

A E: ¥ PCT FAe 34 2$Ade] el 7P &2

=
Eolxsl A dSEE Hol: oud XFolmw 77t
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