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HE HBHMW AR Z2 L B8R E R(PCNL) KRG & M@IEAL .C R & & (CRPEAG45% R (PCT) 5 20 £ 92 B 69 % & , 5F i
i AR G AL S B 2 0 A8 KA BT R G B J 0 FMANARL . Foik AR 221 ) B 4 B RIRZ K B e i a K& 4. witk
PHTEH R ARJE G L BAE CRP.PCT, RJG B I E M £ e BB e BF 1) A2, KT R3ERmitR R s H G &4, 4T
BORA A E £ G WK TR EF KA SPSS19.3 kAR HAT St 54T, T B AR R A Te R RN R ER A
G RSt &6 B A 101 41 (45.7%) , o R AT & 2 fe-F 3 R -F 4 (6.41+1.56 )x10%/L, RJG 5 1 R A & 28 JiL-F 3 K-F 4 (1521
3.32)x10%/L, RJ& fo & s JaAL S+ & i B g Btk 3 B 42 A4E(SIRS ) E A 46 #1(20.8%) , £ KJE 5 1 K do G 2w OAA A A AT H
% (8.98+3.86)x10%L, SIRS # A& CRP #(61.96£19.59 )mg/L, PCT(4.00£0.93 )ng/L. ROC 1 £ 5 ¥7 X WA K J5 % 1| K o & 2m el |
RAT KRG & a3t 248 . RJ& CRP.RJE PCT % 3| A W & F @449 0.663.0.646.0.615.0.694 ,ROC th & 5 #74F h RJ& & 20 e
BME A 13.95x10%/L R AT ARG s & 2m fe 465 £ BIMA A 9.05x10%L.CRP BI{A % 64.42 mg/L. . PCT &% 3.50 ng/L. #5128 : PCNL K5
B ARG K, B E BRI % 25 SIRS #1, KJG & 4l K T 13.95x10%L K AT K J& fo & dm fiL 6.5 £ 15 K T 9.05x107L,
CRP X F 64.42 mg/L.PCT X F 3.50ng/L. 5 = F oy B ML E R 2R EWME R,

KR B R BEHRL AR A KRR TS AE A S G fa it A KT K JE @ il 245,;C BB & & 455 R
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Predictive value of inflammatory markers for SIRS after percutaneous nephrolithotomy
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Abstract Objective: To investigate the relationship between leukocytosis, C—reactive protein (CRP), procalcitonin (PCT) and acute
infectious reaction after percutaneous nephrolithotomy (PCNL), and to determine the critical value for the correlation with infection.
Methods: Two hundred and twenty one cases, who underwent PCNL for renal and/or upper ureteral stones were entered in this study.
The preoperative and postoperative white blood cell, CRP, PCT changes and the time and degree of acute infectious reaction were
retrospectively analyzed after operation. WBC count was followed daily for patients with positive urine culture and/or postoperative fever
until leukocyte levels turned to normal limits. For statistical purposes, SPSS 19.3 was used. Statistical analyses were performed using the
independent ¢ test, and the chi-square test.Results: Leukocytosis was detected in 101 patients (45.7%). The mean preoperative and
postoperative WBC counts in day 1 were (6.41£1.56)x10%L and (15.21+3.32)x10%L, respectively. Forty—six cases (20.8%) with
postoperative leukocytosis developed into systemic inflammatory response syndrome (SIRS), whose the average postoperative WBC count
increased by (8.98+3.86)x10%L on the postoperative day 1, the average CRP and PCT up to (61.96+19.59 )mg/L and (4.00+0.93 )ng/L,,
respectively. Receiver operating characteristic (ROC) curve analysis demonstrated the area under the curve were 0.663, 0.646, 0.615 and
0.694 for postoperative WBC count, the difference of pre—postoperative WBC count, CRP and PCT, respectively. The thresholds provided
by the analysis were 13.95x10%L, an increase greater than 9.05x10%L, 64.42mg/L. and 3.50 ng/L, respectively. Conclusion: Patients who
undergoes PCNL are more likely to have infection complication, and the serious infection may occur through the stage of SIRS. 13.95x10%L
WBC count, absolute difference in WBC count from baseline of 9.05x10%L, 64.42 mg/l. CRP and 3.50 ng/L. PCT are significantly
associated with post—-PCNL SIRS development.

Key words percutaneous nephrolithotomy; systemic inflammatory response syndrome; postoperative WBC count; absolute difference in
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[AIU=2 Vorrakitpokatorn SEPHfiiE PCNL A Ji5 JeGe 4
IR ARy 4.7% FET-F N 0.78% . KI5 kA4
JEY I e A e UAE 3 A rh L S 28 D) S RORE R
N ZEGAE (SIRS )X — Il RS B AE FE . PRI, %
FLHLZ T B AR JE & 75 3 SIRS X T ikt 5 ™ H
TG I RAE ) R AT o B o I TR . C RN
T 1 (CRP) A K 55 2 JF (PCT) A2 I PR P 3 FH A 2
N R ARG AR R o ASHIFSE [RBE 3BT 221
191 28 Ko BB A R SR R IR IR Bkt b AT 858 4y
BT, 1T PCNL J5 FI4ME .CRP J& PCT 5241y
AHSEME L, =35 T i (B A J B (8 T A

1 #ENSHE

1.1 WEARFTA 2013 4F 10 H-2015 4F 10 H A
O YRif 221 14T PCNL R, HaliB 4 a8
189 f4, BiIRE LA 32 Bi; Hh MRS 39
], YL PEZE A7 93 ], AR YL PR 25 A 128 1], B B
BRI A 1 B i B B R R R R
K, Herp B2 BERK 121 1), i BERRK 79 {91, B AR
K21, 2 G5 IFA T E S DIReA 431 BilA RSh
i A R (ESWL)IRYT S iR A R ) . AR
HRGAT I 40 .CRP 2 PCT, A % (44
XHE>10x10%/L) B4 7 155 7R e PR iU A= iR
TR IEWEGTT PCNL FAR . T8 EHEAES 1
TG LR, W AR 0% R AR % L PaCoO,
. MTFARE AT SRR R —Fh A 3R B
A HLE], BOBA S A AT R T 12x107L(FF &
SIRS 2 Wibr i ) MR A 2 . ARAEAR S 40
JET I 5B B Wi, B A0 T v 4 R e A
JEIE R4,

12 FARZF AEWERE, A0, &RIES
ANHRE S, B B RIRE 28 AN TERUKE

F1 BEMARK SIRS HXBHREER

HUCRIREMY , B A —F 1. B E N
T, FRUG &+ A B R =, WA TR
WL TR AR S S22, 43I 10F~24F
Pk R LY KRR IE . PRI R R
BB, LAHOLICET B 7 e 2R 45 41 8
A, R T K R vk R &5 L 25 A BCH el s A
U254 o WUh RS S4B e AL )
BB EEEE ARG 3~5 d BUB B K 3~4 &
B XL %

1.3 %itFobr KA SPSS19.3 #4744
B, i EERR ¢ RIS AT RLR K K
P<0.05 AZERA GRS, K ROC thZsr ik
ARG STRS FH 4150 1 410 246 % 22 {8 A 43
{8, FH Youden 85045 H BB FIRE S - i) I £
2 #ER

2.1 AN RAAERE 221 BT PCNL By E AR
JE55 1 R AAIET & KT 12x10%70)# 3 101 441
(45.7%) o DN AN BIA T I FH 4R BB M (6.73+1.77 )x
10%/L, AR 1L 20 4B A (12.03£4.06)x10%L, ¥
HHAJG FARLEAT T a2 1 BT
PRI N B A TR AR 9 25 5, RIS PE3]  BMI,
A JC ESWL 5 ORI i I O il 55 5 AR J5
F 4 LA T v TE 0%, T B R R R AT 4L R 35 1
Yiiffs .CRP LAJ PCT JCHA 225 . Ah, 254 K/,
TR ] DA SR 15 02 RE AL A 5 A E T
WIRR(FE 1),

2.2 SIRS B# G mies Eod  HE SIRS 2K
B, AR5 40 M T s 2 0 AR i = 5 (538 C
8 <36 C)H 32 11(14.18% ) LrZ MR GELSE W 3
h, BOF 1 >90 K/min) 8 27 411(12.22% ), 3l fik
ML A BT — AR A (<4.27 kPa) HH 7

Tab 1 Patient’s clinical characteristics and relative risk factors for SIRS

2051 AR5 BMI/(kg/m?) ARETHAAE(E/(10%1) RET CRP/(mg/L) AHFT PCT/(ng/L)  FARMEI/M  ARFAEEREUD BB RE U
AT 54+9.60 25.68+3.05 6.45+1.54 2.79+1.71 0.038+0.18 97.97+£43.32 8.76+3.81 15.63+6.02
FIZIE R 53.98+10.17 26.23+3.41 6.40+1.51 2.66+1.1.47 0.036+0.018 106.62+46.74 9.03+4.32 16.01+5.90
t 1.178 0.454 0.397 0.603 0.046 0.010 0.155 2.873
P 0.983 0.204 0.810 0.525 0.370 0.155 0.620 0.633
g5 PR FERBUK, REIE RATIR, ARATIREE ARATAE s, BERAG OItE WL/ ESWL s/ REMIE4SS
(Bre) (%) n(%) n(%) & Gm(%)  n(%) n(%) n(%) n(%) n(%) n(%) (%)

HANMT = 77/24 90(89.1)  65(64.4)  19(18.8) 6(5.9) 9(8.9) 33(32.7) 12(11.9) 7(6.9) 34(33.6) 15(14.9) 20(19.8)
FIAIIESR  81/39 104(86.7) 78(54.5) 13(10.8)  10(8.3)  14(11.7) 39(32.5) 18(15.0) 4(3.3) 29(24.2) 16(13.3) 19(15.8)
t 2.054 0.305 0.010 2.819 0.468 0.447 0.001 0.455 1.501 2.427 0.105 2.611

P 0.152 0.581 0.921 0.093 0.494 0.504 0.978  0.500 0.221  0.119 0.746 0.456
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% (3.17% ), *4E SIRS 2 Wrinik, 4 46 1)
(20.81% )W ABITSE . 2 2 A JCiAF) SIRS 2 Wik
HEE AR A A A0ME S AR A S 40 2206
RS . ARIF AT BAF S SIRS i2WibnifE
FOARJG (140 i (A B & 5 F 5 L AR X AR Rl A
SIRS ZWibrifE s RETARJE FIAIE 28 i & 2L,
SIRS BHPEZ 14 M B & KT SIRS B 11 41 g
ZE . X P A SRR L RIS
CRP X PCT IFS5ARRFIXF b, AJFHHE CRP & PCT
PS5 SIRS A s HT R SIRS B
BEE, WA TR ¢ K56 on A 4t
PR L (P<0.05), L3 3.

®2 BEEESIRS HFAEMMIW
Tab 2 Change of leukocyte for patients with/without SIRS

A SIRS(+) SIRS(-) t P

AR I 1 240 741167  727x196 0725  0.712
PN IINSE i) 16.41+4.13  14.19+2.04 16401  0.001
4 256 8.98+3.86  6.93x2.97 4529  0.002

£ 3 HFIAELESIRS & CRP.PCT T,
Tab 3 Change of CRP and PCT for patients with/without SIRS

i SIRS(+) SIRS(-) t P

A AT CRP/(mg/L) 3.06+£2.10  2.57£1.28  3.878 0.147
ARJ5G CRP/(mg/L)  61.96+19.59 53.33+17.81  0.032 0.023
ARHT PCT/(ng/L) 0.41£0.18  0.37£0.18  0.007 0.270
RJF PCT/(ng/L) 4.00£0.93  330:0.65  6.183  <0.001

65 1511(29.41% ) £ 35 A Tij IR 240 J BE 1, 148
PR ¥ 37 35 Pl U BT A Z AT PR IR YT S5 4T PCNL
FAR ARJF 20 41(9.05% ) HFLR FH AT o ARRT
B BR b B PR AR A T A0 R B R S 2 RO, b oK
B v 9 B, M sk AR PR TR 3 9, Bl AR e BT R 1
], 2 AR TE AT B 2 1], oo AR R AT 1 2 1), 3R
HIAERTE 3 0], M R SIFF I 1 6, 223K 3 4,
MEAEY: 72 S R -Tact 7/ W i o W O P <3P o NV €30 A K2 0
PR, EEE AR 2 641(0.9%) H PR
MAE S
2.3 ROC Mo £ mArd&ds K1 ROC #hksy
Bt ARG FARAE T2 T AU 0.663, RETA S
200 i, 2% {1 il 2 T AR R 0.6465 AR E 40 M 6
13.95x10%L ARRGA G ML FAAIEZERIE R 9.50x10%L.
B 2ROC M/, AR J5 CRP £k R iy 0.615,
HI{E N 64.42mg/L; RJGPCT M1 T AN 0.694, 4
{84 3.50ng/L,
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PCNL A5 40 A T 5 Fl R R e 1 R
SIEFR . FARJE AT e B4, Kuhlwein
FlLandmann 605 & BT A W 38 2000 (40
b, A5 RS LA W T . RS 24 h PR A
RIHURXT BT AR B FRARS P BN LR i B |
ARG 1 K (POD1) A HAE: F e JEAAR IR YL T3

Erb S5 & B, S5 AR HIA AR ARG F 4 i Tt
R BN T H A AN T R S AR R I R & A
Je K. Cohen FFMIFY T HMFAR MIEHTA JEH
BB AR AR BT R A YIBR AR L s SR
ARG BE HAMEN, ZARES 1| KA
TR FARIG I W NI HZ ARG 3 Kk
IR . HEse, R E AT & S5 ARG Bt
RARER A TFARARAEXT B A 52 0 LSRRI 254
PR FH TIC I R A G

AR AR PRAMRIAR 5 & AR IR I R AE R
S5 2R SIRS [IZWibr R PEA BB & AR B
FOEMER AR AT REMES, 22 E MR IT P S FfEE
Wi BB o 2 BE S 21 (American College of Chest
Physicians —Society of CriticalCare Medicine, ACCP —
SCCM)SIRS FMeEE MUAE 45 i 1T B AR A 2, A 45
LR PRIl P L AAAE < A3 >38 Cili<36 C, L
590 Y/min, FEIE>20 Y /min 3% 3K i~ 8 AR 43
JE<4.27 kPa; AP A I>12x10%/L 3<4x10%/L,
SR B AT > 10% o ™ H IR YL AT B PEIR
T, RGO ST 1 SR AR Ak R P 2k M
B, E M SET N ] A ARGE, 7 T DL
I S H R B IR Mariappan R BT K B
SIRS FMEHE IMAE (14 A& A= 25853 1 27.4%F 7.6% , H
BRI R TAMIIE A R . X AR 2B S i I
SIRS 2 Wrkr ik LA & ACCP-SCCM 2001 X T e 2 ifiL.
i (9 78 ORISR AT G, n] i 5 3 I A=
ERN A —E X R

Deirmengian 5524018 , Mm% M VB & W
Charlson F & FiEFR B VAR A5 =5 1) 41 (2 4
5/ B S A A fE R R 3R 2B
(IR A B0, RO AT AT S AR S H 40T =
A Ko AR, EER PCNL ARG AT E 2 LR BT
TR — 308 BLG , (H A L T A% i DA Bk
FERREH SR E RG22 kRN SIRS # 5
JHeFE ILRE G 2R 5] . Bozkurt 25558 33 %5 11 303 128
PCNL ARA{ G H A ME , & IR S H 40 i 8 o
14.05x10%L, ARFTA G H40HE 22 (B 5.25%10%/L
ERIG KA MERE MAE R BT . B, X

Fh 2 5 AT BE R TR E B A 2= 4 1 8ok Hoe i)

ANEA K
CRP /248 TE LR 2 2] Bk e 5l 4 20 245405 B 1

rp e S m F B E . CRP ] LSS #MAFN

JI 8 5 IV 200 174 g o A 1) 95 VR, DA B A

1RAILAAR B9 TR G A= W A 405 IR B8 LR T 1 4 2 40

i, TERUA ) KSR S pead A2 b & FE F AR IO, PCT

P EA T, Y ENE O A A UG DL

JBEAE F1 22 JIE 5% T B8 32 U B 2 7E 103K B9 K SF T

o A B A ORI R IR PCT AN TS o JR)

PRAT R A% 20 PR R R ) SR RS SR A 25

FHTE . WA NGRS SR HE T 2 XH

ZPEAM, AR AR, ARG B CRP ) PCT &

PR XS FARR A Gl g2 s

M40 B FH i 52 CRP K& PCT &3, RJ5 SIRS %

) CRP {E. A PCT {HI 5, H'5 SIRS FIM:E#H

AL, 22 SR, A g i ROC g,

EHRE] TR CRP & PCT I 4.
PCNL AR J5 5 KA G RAE, ™5 R If

KAEZ 21 SIRS M, AR5 HAMA KT 13.95x10%/L,

AHTA G ML 4045 %) 225 KT 9.05x10%L, CRP

KT 64.42 mg/L..PCT KT 3.50 ng/L. 5 RH“HERHY

I RIEA VIR o IR IR TAE a7 45 & 3

ARJG LA L8R K Tl S, b A5 B G I AhE
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HE B AR 4t i@ B4 (MHD ) & % S AT AR 2 KK AT U EARE e B & J5i% i BMAEAT S iR B AT R 4 R
BN B 168 48] A BF 505t S, ARAEA M DU A AR LR(17 1) A= dE MR 2R (151 4 ), M 4E Bl R TR, lea da 2 8 5 &
Fle R B AR A8 K B B & #4T Logistic W2 547, 455 :MHD &2 ¥ & 4748 X MK BRE A 10.1%, AL F 15 R
FHURE R RO %KE(ALB). wfishi& (ECV) . e ik (ICV) g feshir 5 2n e i i AR (B/D) IR EAT & EAT I B4R TR &
34 e b A 453t 5 & SL(P<0.05) ; Logistic B3 541 B AR & B8 LA £ AR B3 mILIE & ECV 38 % (E/I ARG hn R 2 dF
P i AT B KK AR R S B E ., IR MHD B2 MR A A REE, RAT AR £ G B & RIS A 20 T st
KEBIR AR B R B R BT B ATAR KRR BR R AR R &

PESES R692 XHEARERD A
BTGP K SR — D HEBR PRI RIZ W, FE4E
FFPE M RGEAT (maintenance hemodialysis, MHD ) B2
HRARE WL, — R AETE MBI G R 4] R 8UE
LU, TCHTafs R, S REAEHERR T/ Ik e F i sl £ 0
{14 Ji e P TP B8 R T 5 o WU Y P R A
PRI T I KRERE LIRS | HUIR AR D e D8R AE &
e S WL PR IS A BE ST i i2 W . BT A SRR
JKAE 1970 45 B e diRaE ™, J& MHD B 1 —4™
FIFRAE , B RE A S (A A T i o AN X
MHD 85325 47 AH S B 7K 25 AH S F8 A 1R 82 % 4y
B SR E T A DGR IE K 2 A= AR DG fE e R 2%
1 #REAE
1.1 %4
1L1.1 BFEXT4 $EH 2012 4F 6 H-2014 4F 10 H
T ALAT MHD JRIT A 168 9], MRIEEER S
TEEEN EH(1984-), B, ERE, B+, Hoh B 191 SR
&gy ; WS 1EE : Z125), E-mail:carlos_j@126.com,
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