093 Jeo! Hlio
QUOgS 3> Lo JRighy 33 (o gimalS g ) (S v 3 51 (w5

2‘50.3& IOSR0 clw\qq Solo promw

oS>

. k4

Slool (g)hyal o )5 gL wdy Judo 4 oS cuwl (S35 )ly90 bl slacisae 5l 48368 15 (o ]yal Cigte (Bad g dige;
o9t kg b yll cugie 8l sl liebl LB S5l ploic 4 gty n (39 Ao (b))l cadlllan cpl 5l Ban 25 0
P91 4lS (655

ol 865l 3 51 ¢ Jlibl oSk yd b ol oyl e gl lows 0 a5 (g )lyal coghe ool 4 SoSio 398 80 : Gulnd g,
WMo 15 g b oo g Bus adlae 3ylg s b Ll (gl cogae Gl cusS pll b g w3ges axslpe 88 L
A o p s giedS g 9 WBC (CRP) C LSy (g {ESR) jeo8 JsdlS gy oy Jolis ool 2ol
&olydl ol wy.c) Sl Cuuw g 3> Coyaieke 09,5 93 4 cogigpl gl Sl 5 ub&f;ilaﬂ b M ol o
A5 (S 0jlul (A dess g & pyws pgiadlS gy Bl pl 5 NS s (Sl

ESR .81 dulie ;50185 b Jlo 5/2023/07 . Sko L 368 30 b JUo 4/89£3/50 s (1Sl L 595 50 1Laaisly
sl B3| CRP Jg (P<O/001) cosls (dM3l 09,5 95 o () sine yobo 0 (PCT) cyogicdlSsp o (awgSd (j5less
5 Cute (658] 5] (P solad] wuwlas b iy 4 05 5l oS e b s (¢ pSojlul (aSdes gy 4 45 PCT
3l o)l g polais] wuwlas b 35 2 5 i olise 4 o N64/1 H87/8 H83/3 U2 sy a Lito (L3I 5j))
g2 0358 oS Cagtannms I o yiighey 3,281 53 D3/T 96/2 H96/6 H50 o5 4 e (6 )U3 3] 5 e

Sole Olsie 4 Wlgice 9 unl CRP Gl S aolaisl g 5l (Slod 4 SBg ()ll cogae 181 )5 PCT (g oS aons
il 8368 0 b gylyal Cogte sl (D e )ds;

i 03] pgiemdS 9068355 51yl Coghs galS (sWaojly
95-88:(1) 191391 . 3z o (S jy pole oliils soke dlo

1390/10/20: b 3y 1390/04/22 1y

. & g c o R R
Sl ehanly canly K pole olKiils cllyg 5 365 Ceodbes 5 po eS8 055 slal « Jgmno ok
75436-98168 : _tunssS = lanl oyl e i lows = (ol 3553 ylise = lanlj Lt (o

sisadegh@yah00.com ' Sg Sl e 05413411250 1 pls 05413411260 : -\als
ol anly chanly (K53 pole oSl J5Slgo 5 Jsbo Sli 5o oy 05 Sl

88



1391 Ll 1 o jleis 19 590

»)Méw).lf’lcaliwl)go-h‘—dﬁc

P C‘h“’ Jwbu.,a Slae; (solow s L L'j bl
oles ol o o 5 b QI 03 4 oS g
362 ;1 an PCT il o cel 12 51 o CRP ¢l
33,8 0 b b g 4 39y T 63 51 4w CRP 4
9 (Lumi Test) quantative immunoluminometric
(BRAHumsPct-Q) Semi quatitativ. =~ S5 o,
JImmunochromatogrephic

2 B9y 93 il C83 gy 3j90 3 &S laddlle
)| 03)91 Cawd C"L“’ o] M)f Fl"" PCT d)ﬁfoﬂ.ﬁ‘
quantative s, L awlis |8 Semiquatitative s,
@ olye |, PCTy CRP plply {4) ol oni b))5
5ol cosiigly il ) wie Bl Jlas g
039 db> o yaisly 008y CRP oy aubs &5 (g)5b &
Sagutl g DMSA Jio (gam (sloguyy 4 5 5
CRP ool Sy Jy djlece Saore x8 ) (i3
Saope e sy ool o)l el (%26/1)
205 o0 Cgmime 5l S)i calre a8l &S 29 0
5 (U70/3) cslio clus (%B2/6) YU S5 « blis
Py sl olme Glsie 4 |y T PCT plosl cdgge
@ Cawl 4B le glas 3 cyyaighy asis > CRP
a4 SeSde S35 » PCT ol paw &5 (g)eb
ojiisky (Sl @ 3y b > ol Cojiily
(A9) 23l o 48 4 daso ol Hlas Sl
ol copdoly g @lp8l » 1) PCT (Vb copnles
S35 4 5 (et g S o a0 (53l Cughe
olpl ol coghy jasis ;3 WBC 3 CRP 4l
los 9 dte (lme Glyis 4 |y PCT (550501 lg5 o

89

.

400

9 Ol oed 2 @l JSde 4 obes )l cogas
D sobaid] e cle & (J g oS5 GBS 5o Ll
odglaisl BB e primes g &S pSp e
5 ESR CRP wil @ml, il sbasls
)l cisie ol copdishy o @8l W WBC
oo paculs e S (Lower UTH) Sliss
(1) 5900

093)) CRP xS alRilejl slolne (e |
She bl b byl ple @ cons e )8
Jb el e o] (Sads” 55)) 51 ol (Specificity)
4 (Dimercaptosuccinic Acid) DMSA j sl
5 O35 Sl Copdishy pasels o)l s, e
3 Lol 395 o odliwl adS puiihl cuwl 3939 )y
oo > 45l She den > gyl (195 oyt
onl sl slacasgize il e gl (oo 1,5 and
(20) 390 ogmma 29,
paiS Car Medge Gl Ol 4 (PCT)
3 el 02 e sl 5 i 3 JuSly slocisi
0/Ing/ml 435 Yoane 5 o35 slows PCT o clls 31,31
aw 2l alpd plo g (wgpg slacigic ;3 Al
1/5ngiml sg0s 4 5 b il cais job 4
Vb 4 ol e Jush lacigie 5 Ll )
(3) 2 0o 100 ng/ml

Sy walpel 1160 iy & PCT
sfles a1 aBbie oigelS Slajlegin
i 4y 5555] Lol Wil o paseial jeim PCT CSy5e)es b
OF o SN b (egSee sladisie & e
51 (PCT) osgi oalS sl yim asolsl celb CALCL
PCT Cluogas plo jl Db 0 b el e S



ool Jeo 9 3o B5Lo (promw

6}'))' u,.ﬂ.c P2 wa,....mlsg).l

o85> Lawgs 5 (y90j] sk CuS Lawgi < oS CRP
Sggge xSelsl sy & 9 RAL000 3l
Ohles jl g3 (s S PCT plsl car il e
51 5l e 5 (Ssnl gopd jl U5 ) 15 485
Sy g Bab oS =10, oty il by, 4 py
PCT- cuS bwy (oSaes ) PCT ilojl lo;
15 pbs] Ll Q(BRAHMS)
Jcols, by g aneS a5l L adlas ol
SleSb) S plesl 5 Lyl oniiSeS 5 pally
4 (&S glajlae 5 Hlredlyxl g (ke Sjgo 4 (oS
OB gl )5 Gl Sllp g e Cpge
Cogie b S50 ) alKilefl 5 Sl Sga slnylins
On BMBI g 93l osejl 5l (s 5 SBgh
P<0/05 5 wi oslitwl cans 5 oyg0jl jl ¢ o08 sloyline
Fil g ppelasl 5 Caslue b Al b e
eSS0 2 5 015 5l iy PCT (gl o g e i

bbb
e b Jlo 10 b S, g8 80 cadllan ol 5
8,5 )13 ez 2y90 gl Cugh odBal ()]0l Cogas
olgie 4 S8 30 5 cosiigly plyie 4 S8 50
D525 duaglie ;5005 b (Slow (6]l Coghe) s
s 53 9 HIBIEBO0C w59k b 358 (oo (Lo
Cosbigly b O3 Gig oSike g Sl 5/20£3/07
1613468 i b oS358 5 5 oS5k 16/T347/45

S92 p)S oS
ol 0dd il S Jods 0 ST g0y CleMb)

» 55 ESR .(P<0/001) w3 o5 09,5 93y (s I size

2)S By Sl Cuydighy askis )
9 b wyp & Solite mli 4 4y b coley »
Cool 005 @) PCT aseds i) 5 42535 clollas

Solbme Cosae | ol o yaiely 31,8l o PCT

G (9

S5 > (el g9 5l v = hnoy el (]
Jubl sy > bl chsie oyl b oS 1 plod
G b g B (g plial; & e o el las
M35 5l g8 de liwlan JUbl Sl 4 (b &9
S Nges gy 3905 axxlpe 88 ol LT ol 86 olo
438 Sl 55 olen o sl i g, &

GB35 3 el Sle dged ©yge 4l W
95 Gyslear gSasS xS B Ly g5
A guse

PR N 5 . .o RS <

Ly oist o b ol 10° 51 sy ol cuss 8
Olaie 4 il heede S  SglS 10" e
2 ol awS b 605 5.8 )5 )48 as g5 dy50 )l Cigae
CuiS g 4l CMe S8 ol 4o 0y Cute Oygo
w85 i sl cogie il S b 107 )
Oolens plos 53 05 (650315l ((yigiunelS 9 2) PCT g 10
28 bl Cgignl wly Sl Ghes sl cosie L
ob Copiisly olgis 4 oSl ety col ©j50
eHonl sy oSl 5 o8 geh ohlen 9 a5 gl
A5 1 Sl o)l e 05,8 13 Jloy

Automated blood cell  lwg wwsSd ileds
CRP 4 ESR Reader L.y ESR .5 bl counter
A g ySeilul Soew Rapid slacws lwy aS

90



1391 Ll 1 o jleis 19 590

»ﬂé&yr,lcaliﬁubgolcdm

a2 el 3 05 51 2a8 PCT (2 Jgae)
Cayiighy b o298 o ki 10 51 sty liee L 5 (15 29)
&S Giye p» @wslS olllas clie p b sunlie
il aie [y PCT<O/5 5 pgcute ylgie 4 1, PCT<2
3 PCT<O5 U olpl ity oS €S olgi oo comlod
PCT>0/5 L alal kel 5 wyls JhE Costumw 09,5

L o868 (P<0/004) (coiumw p» 25222 o o jiioly
4 Cawd CRP 5l (VL clale (3 Silo (gl o piigly
o (91938125 121424917 555 w) wngs ,503 04,5
(P=0/24) 345 5 sme (ko Has
S 31 o0kl b libost pyms (igiendS s oo bles

Golyd) Clghe b 5358 2Bislo;l o Sl 5 900 Claduive -1 Jgua
&I e g o Gl 5! oSile slass 29,5 R
3/50 4/89 50 o gk
0/685 Rt L) -
3/07 5/20 30 ot () o
7745 15/73 50 o i
0/784 St £.L9)
6/93 16/20 30 o (e5545) 39
5074175 15646 50 o i
<01 s piiske
0 3786/30, 11010 20 i WBC (cell/mm?)
9/76 12182 50 o igke
0/245 St
8125 9/93 3 cRe (mgl)
24120 41728 50 o i
0/004 St
257 25 30 o ESR (mm/h)
Colnpw 9 Cu piighy o jlow 13 07551y 9 phoS (pigiomndS g 3190 dlani -2 Jgus
ol ylow .
Co pighy Colmpnns
39 14 25 075 a8
1 36 5 005 5 i
80 30 50 s
gl 9 S pigky o jlow 13 2 51 plii 9 oS CmigiamundS'y p U 3 81 2laxi —3 Jga>
olslow .
5 EREX. " ot
54 2% 29 2 ) s
2 25 1 25 i
80 50 30 s
a3 o 3ol auduld )0 gy (B0 g Cute (LS (10)] (39 o laid ] sl (430 -4 Jgao
o G G | Caste b Cand 91 pobai] ool v*‘?“**'fsf 55
Cut-o
64/1 87/8 83/3 72 0/5 ng/ml
53/7 96/2 9/6 50 2ng/ml

91




ool Jeo 9 3o B5Lo (promw

6}'))' u,.ﬂ.c P2 wa,....mlsg).l

adlae » (121162.0) 55 K> oldlas alie
Coyiighy » CRP 4Ske ;5 2009 JLs > Bressan
A5 oS 115« Slos (gl pl cogae (944 ol

Sl A8 5l g asl e sl B STy S, & CRP
Coyiighy Lascds > 1100 cowlus @33 o
0255y CRP gy s 4 (c)sb 4 o34 (Bender)
DMSA Jio (a0 sl gy 2 5l 9 Conl sl o jiioly
Shy Iy e Cogrort |y iy Sdsul g
sy 3 e el (W26/1) CRP
L ghlan prw PCT caddlae cpl )3 2335 o (65955568
55 15 5 £y S0jul BRAHMS _iSdass e 5l o0lit
g Gt b 5355 el )3 PCTO/5 5 daylio 09,5
P sobasl g W63/L cowlus <lyl> 0/5 ng/ml 150
ite )L o3l 9 WBT/B coze (g)L31 55,1 5 %B3/3
Cawles Ll 2ng/Ml e b9 conl 039 %64/1
4 Gite )Ll (bl g Cute (5l b5l p3gr polats]
3l o3 WS3/T 5 %96/2 %96/6 U50 sy
2002 Juo > (11) Smolkin ales ;I o> (clayimgs
Jlo ;s Gervelix aslas 4> ¢ %92 1, PCT comlius
3 ohKen o Prat adlas ,» of7) %74 ol 2001
5 Benador .cul oas yi)l55 %92 el 2003 L
0355 LiliS PCT (gl %70 ol 1998 Jlo 5
Cawl

CRP ;52009 Jls ,» o),Ken ¢ Bressanasihe ,
05t 9 Sl b o)l cgie bog)S 93 (e WBC
Llio 13 23 4Siko b PCT Jy ol _sMis) ISl
o egde {P<0/007) 55 cglizo 09,5 95 oy 0/5
5 WSL/L g polazs! H85/7Tcwwlus L PCT>0/5
Ppsebas!l 5 W50 cowlus e PCT>2 (s
Ppsolasl e 4 Coje a5 Ndges 3,55 NT8/7
Cawd 4 %96/6 PCT>2 L 55 Lo asllas 5o a8 3,05 bl

s ) Sy e 3 Csiisly o B3 Sl
Cawlas 05Ng/MI 5o 53 3905 odlizwl PCT 3
3 UBTI8 coro (o )Ls! 35,0 g B33 p3gs soliassl H72
2ngiml olise 5> 9 a5 oxd W04/ aie (o)lal o)
cato 6yl 35l B96/6 gy polazs! K50 ol
(4 Jgis) 15 oanlie 0937 e (,Ls] j3;,l 5 %96/2

cigie b Jo 15 5 anle 3 5365 80 ¢l aulllns 5
Soasl, wB)S LS pyp 350 wdd ol )l
4 »» PCT 5 WBC ESR CRP L j <SSl

WBC :Sike 605 duslie Cotus g Copiigly 095
oeobe I YL pasiie job 4 cypdigly b 0sS
e (3) Pecile adllas ,> 45 39y Cotnnw 3 WBC
5l oas 3,155 1674025302 ot 09,5 b dunlio
» WBC 4Sibse 352005 Lo ,> Gurgoze asllas 5
Ml P<O/004 L Stow o))yl cogie 5 Cuydigh
ale  Js (12) 59 b adlas alie &5 cusl
PCT 4 CRP WBC ;s «5 2005 JL. ,» Turelinckx
5 CRP WBC (s 5 )y BRAHMS i, 4,
GM3) Jloypé o Jloy DMSA | 55355 ,5 PCT
(3) conl (L3 ladllas GBSy a5 sl s g (6l ixo
(P<0/001) (c)ls gxe yob & 35 o adlllas ,> ESR
Jl y3 50 GUrgoze g cglate ylylews 3l 09,5 93 (yw
L 09,5 ;> P<0/004 | ESR a5 spus, aoes ol 4 2005
aallas b 45 39 s b 8358 51 5L o yaighy
.5 Aggeliki 4 Pecil
oli 3 S b a5 Oy 4 oS & CRP
b adllan )3 (o8 Jlas jl 35 g0 (wpp 5)) slacsgis
oSle by copiigly 1218227 (SLe
& (P<0/001) wol cowd & Cutuww 5> 9/93£8/25

92



1391 Ll 1 o jleis 19 590

»)Méw).lf’lcaliwl)go-h‘—dﬁc

& o e2liipd Ubgy S PCTo,S0jll oy
cly o2lei s Sl plsis 4 Klgie 5 <l DMSA
Sl ciste boghlee wxSe 5 e gl
Uil Gl Graws adlas Ll ule SeSbes
oAl ISl e oSt Jele lge 4 PCT i

sl o

Sad 9 poa

Sl zyb Gl I ead Ll dllie ploxl ayja

ol 003,85 el

21y PCT age i o pbl Sldlhs > (8)l
5 Slodgei oy 4l ol 3o g )l M,
(14-12) KVoR N 6L PCT O‘)Lo,g
S 5 4om

P &S ded e plid b clbasl oM b«
dgod ool Mo a8l § lgie & lgi o PCT o juo
oSl oty olgie 4 PCT I plgice LI ashl Jy
4 b oges oslitul cuiigs b Iy DMSA

i b a8 sl do g b bens ol 6y by wyp

&b
1- Sverker H. Urinary tract infection. In: Avner ED, Harmon WE, Niaudet P. (eds.). Pediatric Nephrology. 5" ed.
Philadelphia: Lippincott Williams&Wilkins; 2004. pp:1007-19.

2- 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.

3- Pecile P, Miorin E, Romanello C, Falleti E, Valent F, Giacomuzzi F, et al. Procalcitonin: a marker of severity of
acute pyelonephritis among children. Pediatrics. 2004; 114(2): 249-54.

4- Kotoula A, Gardikis S, Tsalkidis A, Mantadakis E, Zissimopoulos A, Kambouri K, et al. Procalcitonin for early
prediction of renal paranchymal involvement in children with UTI: Prelimentary results. Urol Nephrol. 2009; 41(2):
393-9.

5- Nanda N, Juthani-Mehta M. Novel Biomarkers for diagnosis of urinary tract infection-A systematic review . Biomark
insights. 2009; 5(4): 111-21.

6- Meisner M. Pathobiochemistry and clinical use of procalcitonin. Clin Chem Acta. 2002; 323(1-2): 17-29.

7- Gervaix A, Galetto-Lacour A, Gueron T, Vadas L, Zamora S, Suter S, et al. Usefulness of procalcitonin and C-
reactive protein rapid tests for the management of children with urinary tract infection. Pediatr Infect Dis J. 2001; 20(5):
507-11.

8- Bressan S, Andreola B, Zucchetta P, Montini G, Burei M, Perilongo G, et al. Procalcitonin as a predictor of renal
scarring in infant and children,Pediatr Nephrol. 2009; 24(6): 1199-204.

9- Garin EH, Olavarria F, Araya C, Broussain M, Barrera C, Young L. Diagnostic significance of clinical and
laboratory finding site of urinary infection. Pediatr Nephrol. 2007: 22(7): 1002-6.

10- Nikfar R, Khotaee G, Ataee N, Shams S. Usefulness of procalcitonin rapid test for diagnosis of acute pyelonephritis
in children in the emergency department. Pediatr Int. 2010; 52(2): 196-8.

11- SmolkinV, koren A, Raz R, Sakran W, Coloder R, Halvery R. Procalcitoninas a marker of acute pyelonephritis in
infant and children. Pediatr Nephrol. 2002: 17(6): 409-12.

12- Girg?ze MK, Akarsu S, Yilmaz E, G?dekmerdan A, Akca Z, Cift¢i I, Aygln AD. Proinflamator cytokines and
procalcitonin in children with acute pyelonephritis. Pediatr Nephrol. 2005. 20(10): 1445-8.

13- Leory S, Gerviax A. Procalcitonin: a key marker in children with urinary tract infection. Adv Urol. vol. 2011;:
397618.

93



ool Jeo 9 3o S5Lo (proumw SIlosl Cighe )3 rigimlS 9 »y

14- Leroy S, Romanello C, Galetto-Lacour A, Bouissou F, Fernandez-Lopez A, Smolkin V, et al. Procalcitonin is a
Predictor for High-Grade Vesicoureteral Reflux in Children: Meta-Analysis of Individual Patient Data. J Pediatr. 2011;
159(4): 644-51.

94



1391 Ll 1 o jleis 19 590 2z pud (S jy pole 2&isly gole dlxo

Abstract Original Article

Evaluation of diagnostic value of procalcitonin in pediatric
acute pyelonephritis

S. Sadeghi Bojd*, M. Hashemi?

Background and Aim: Urinary tract infection (UTI) in children is among the prevalent infections of
childhood, which occurs due to growth of bacteria in the urinary tract. The aim of this study was to evaluate
the usefulness of procalcitonin (PCT) as a reliable marker for distinguishing urinary tract infection (UTI)
with or without renal parenchyma (cystitis).

Materials and Methods: Eighty children, who were suspicious of having UTI and had been referred to Ali
Ibne Abitaleb hospital (in Zahedan) or pediatric clinics (June 2007- Oct 2009) were included in the study
after their urine culture revealed their infection. Besides, their clinical and lab symptoms including
erythrocyte sedimentation rate (ESR), C- reactive protein (CRP), serum WBC, and serum procalcitonin
(PCT) were recorded. The patients were divided into two groups based on their lab clinical symptoms and
radio-isotope scans, namely acute pyelonephritis and acute cystitis (lower UTI). Serum procalcitonin was
measured in these cases in a semi-quantitative manner.

Results: Fifty children with mean age of 4.89+3.50 years were compared with 30 children with mean age of
5.20£3.07 years. ESR, WBC, and PCT were significantly higher in patients with upper UTI (P<0.001 ), but
CRP was not significantly different in the two groups. PCT, which was semi-quantitatively measured, when
lower than 0.5 had a relationship with sensitivity, specificity, positive predictive value, and negative value of
72%, 83.3%, 87.8%, and 64.1% respectively. When PCT was more than 2, the relationship with the
mentioned features was 50%, 96.6%, 96.2%, and 53.7%, respectively. The relationships in these two
domains can both be assistant in differentiating pyelonephritis from cystitis.

Conclusion: PCT was more sensitive and specific for the diagnosis of upper versus lower UTI compared
with CRP, and it can be a better marker than CRP for early prediction of febrile pyelonephritis in children.

Key Words: Urinary tract infection, Children, Procalcitonin, Diagnostic value
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