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[ Abstract] Objective To explore the value of serum interferon-y (IFN-y) and chitinase protein-40 (YKL-40) in the
early diagnosis of urinary tract infection after percutaneous nephrolithotomy (PCNL). Methods From May 2018 to May 2023,
108 patients with PCNL who visited Beijing Jishuitan Hospital Guizhou Hospital were collected as the study subjects. They were
separated into an infected group (n=41) and an uninfected group (n=67) based on whether they had urinary tract infection 24
hours after surgery. The clinical data of the two groups were compared; ELISA method was applied to detect and compare serum
IFN and YKL-40 levels in two groups; Pearson method was applied to analyze the correlation between serum IFN and YKL-40
levels and indicators of urinary tract infection in patients with urinary tract infection after PCNL; Logistic regression was applied
to analyze the influencing factors of urinary tract infections after PCNL; receiver operating characteristic (ROC) curve was ap-
plied to evaluate the diagnostic value of serum IFN and YKL-40 levels for urinary tract infections after PCNL. Results The
operation time, the proportion of history of diabetes and the proportion of renal insufficiency in the infected group were obvious-
ly higher than those in the uninfected group [ (£(X>)/P=4.356/0.037, 5.016/0.025, 8.682/0.003)]; the levels of serum IFN and
YKL-40 in the infected group were obviously higher than those in the uninfected group (¢P=7.276/<0.001, 7.161/<0.001); Pear-

son correlation analysis showed that there was a positive correlation between serum IFN and YKL-40 levels in patients with uri-
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nary tract infection after PCNL (P<0.05); Logistic regression analysis showed that serum IFN-y levels were positively correlated
with WBC and CRP, PCT, IL-6, and TNF-adevels in patients with urinary tract infections complicated by PCNL (/P=0.251/0.
025, 0.428/0.004, 0.584/<0.001,0.632/<0.001, 0.374/0.008), and YKL-40 levels were positively correlated with WBC and CRP,
PCT, IL-6, and TNF-a levels (r7P=0.603/<0.001, 0.459/0.002, 0.538/<0.001, 0.474/<0.001, 0.346/0.019); Logistic regression anal-
ysis showed that elevated levels of IFN-yand YKIL-40 were independent risk factors affecting the complication of urinary tract
infections after PCNL[ OR (95% CI)=1.602 (1.175-2.184), 1.665 (1.207-2.296) ]; ROC curve analysis results showed that the ar-
ea under the curve (AUC) of serum IFN and YKL-40 levels alone and in combination for the diagnosis of PCNL complicated

with urinary tract infections was 0.788, 0.782, and 0.877, respectively, the combined diagnostic effect of the two was better than
that of single diagnosis (Z/P=2.114/0.035, 2.747/0.006). Conclusion The serum levels of IFN-y and YKL-40 in patients with

urinary tract infection after PCNL obviously increase, and the combined detection of the two has high diagnostic value for urina-

ry tract infection after PCNL.

[ Key words] Percutaneous nephrolithotomy; Urinary tract infection; Serum interferon-vy; Chitinase like protein-40; Diag-
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1 &R5HE

1.1 IGIRZEREE 12018 45 H—2023 4 5 AL
KT EE B 5 M B= B AR T PCNL AR B35 108 /R A A
FE4, WIERE ARG 24 h W &4 R IRy A
T (n=41) 5RIBYH (n=67), 2 HEBHEVER 4F
LEIRUND I = O =0 DSl A Y 1 N TSR s e o e
TR S80I R4 247 L (P>0.05) , Tfif
SRR f 3 TR IS 1R B DR s L 1) T BEAS 4 A
TR (P<0.05) , WK 1, KRBT E &3R5 BE R
TEHZE R 2 (18-041) , FE B i S ) 145 3%
g A

1.2 JRBIERERRE (1) g9 ABRHE . DB L R
BB A A QRRSEH ' SN2 ) vh B 45 iz
PRAfE S QI FE AL =18 %, ¥4T PCNL 677 ; AR
TeHA R K Ve s @B IR R PR 58, (2) HEBR
i : OEEYR B FLI Lotk s @ 248 B 5 S R B I

R1ORBRYA JEYLA PONL AR5 BB I R GR AR
Tab. 1

Comparison of clinical data between uninfected and

infected PCNL postoperative patients

Il PR ¢ A Tzﬁ% (Eff'éﬁ) X fE PAH
(%) ] B 35(52.24) 18(43.90)  0.707 0.400
1 32(47.76) 23(56.10)
SRR (Rxs, %) 67.19+8.35  66.27+8.13  0.561 0.576
KRR (Res ke/m?)  24.99+3.17  25.31+3.28  0.502 0.616
BEIRI S [ (%) ] 26(38.81) 25(60.98)  5.016 0.025
R [6(%) ] 32(47.76) 22(53.66)  0.354 0.552
PRAEIFEGL [ H](%) ] 34(50.75) 20(48.78)  0.039 0.843
BIe A 6l(%) ] 23(34.33) 26(63.41)  8.682 0.003
AR A 25(37.31) 17(41.46)  0.184 0.668
[#i(%) ] £ 42(62.69) 24(58.54)
ERRaNiiy =10 cm?  28(41.79) 23(56.10)  2.089 0.148
[B1(%)] <10 em®>  39(58.21) 18(43.90)
FAR BT =90 min  27(40.30) 25(60.98)  4.356 0.037
[H(%) ] <90 min  40(59.70) 16(39.02)

WA s QG IFEE M | HUR IR 2 Be 5 7 s @HBE Il
T RE S 1 25 LR s QPN 251

1.3 W R 5 77k

1.3.1  FEASRAE A ABE2S HRER A 25 8 I Dk i
2ml, FIRFE 4 h, BOWE LW, E -20°C PR A7
GRIN

1.3.2  IfiL% IFN-y ., YKL-40 7K 4G . |34 il i %
TEFEEE B2 938 W2 6 7% ( enzyme-linked immunosorbent assay ,
ELISA) fr7) & ( F i 2830 il /R A FR 2 ) ) il
I3 TFN-y \ YKL-40 7K,

1.3.3  WAPRAE B8 Ak DU - B b AR 1 v AR A SR
BC-7500 Ifit 41l 43 A7 { S BS-280 4= [ 5 A4 4k 43 A%
(BN G A ) B2 7 - ey A R &) 43 Sl ks O o
T8 F 4 0342 ( white blood cell, WBC) FIIILTE C K2
K H ( C-reactive protein, CRP) 7K, S600 Hifk 2= & 6
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eI AT A (b7 I S A W R B R 23 w1 ) A DN i v
[455 2 J5 ( procalcitonin, PCT) 7K | ELISA #6537 £
I I35 1/ & 6 (interleukin-6, IL-6) g SR BE R 1
o (tumor necrosis factor oo, TNF-a) 7K,

L4 G5 RH SPSS 25.0 it 47 £ 4 4
B, BRI SR (%) o, RBCR X K565
FFEESIAAR TR R, (vxs) Fon, A 0] LR R
HAMST FEAS ¢ K56 ; Pearson 3573 AfT PCNL A J5 F & Wb
PRIEJEE YL A I TFN-y 5 YKL-40 7J<¥E‘J?I‘H3‘é'
Logistic [8] 95341 PCNL AR J5 I £ Wb R 38 8 G 1 5% ﬁ
R &K ; 2l 52 38 & TAERRE il £ (receiver operating
characteristic, ROC) A& IfiL 7 IFN-y . YKL-40 7J<¥$Iﬁ
Fer i S B A A I PCNL AR J5 I & b PR 1B S L 12 B
#ir{l, P<0.05 FREFAGIT¥E XL

2 8 R

2.1 24 PCNL ARJ5 B M3 IFN-y, YKL-40 7/K-F- Lt
B SR A, B 2H B IS TFN-y  YKL-40
KB 8 T (P<0.01) , LR 2,

=2 KRB SR PONL ARG B ML IFN-y  YKL-40 7K
FILEL  (aes)
Tab.2 Comparison of Serum IFN- vy and YKL-40 levels in PCNL

postoperative patients in the uninfected and infected groups

| % IFN-y( pg/L) YKL-40( ng/L)
E R 67 322.02+33.28 47.01£14.29
B 41 372.96+38.42 68.72+16.81
t1H 7.276 7.161
Py <0.001 <0.001
2.2 2 2l PCNL AR J5 & L7 WA FR 18 B UL 46 b K - H

BSR4 L WBC M CRP . PCT .,
IL-6 \TNF-a 7K i 55 (P<0.01) , IL5% 3,

R3RBIY] YU PCNL ARJF 5 137 W bR i
KA (xs)

TR TR

Tab.3  Comparison of serum urinary tract infection index levels
between uninfected and infected PCNL postoperative pa-
tients

b hEwsOBM w oem

WBC(x10%) 8.05+ 1.13 12.67+ 4.8153  <0.001

CRP(ng/L) 4.12+ 0.21 7.04+ 2.80259  <0.001

PCT(ng/L) 0.36+ 0.18 1.25+ 0K81950  <0.001

IL-6( pg/L) 25.67+ 8.36 48.42+ 9131003  <0.001

TNF-a(ng/L) 61.32+11.49 98.51+131%131  <0.001

2.3 PCNL AR J5 Jf & Wb bR 8 8 Y B35 117 TFN-y |

YKL-40 7KF-5 h bR A8 B G 8 bR AH S PE S HT - Pearson
AT R 7R, PONL AR5 I % 1 R B & e 3
IML3% IFN-y 7K~F-5 WBC J CRP PCT.IL-6 , TNF-a 7K
B TE A (P<0.05 B 0.01) , YKL-40 7K F- 5 WBC
J2 CRP PCT IL-6  TNF-a 7K -4 52 IEAHE ( P<0.05 8Y
0.01),W5 4,

4 PCNL AJG I % b PRI e (B I 7% TFN-y, YKL-40 7K

S5 0 B SRR R R DG A
Tab.4 The correlation between Serum IFN- vy and YKL-40 levels
in patients with concurrent urinary tract infections after

PCNL surgery and urinary tract infection indicators

P IFN-y YKL-40

r{H P1H r & P1{H
WBC 0.251 0.025 0.603 <0.001
CRP 0.428 0.004 0.459 0.002
PCT 0.584 <0.001 0.538 <0.001
1L-6 0.632 <0.001 0.474 <0.001
TNF-a 0.374 0.008 0.346 0.019

2.4 Logistic [81 943 BT IfiL 3 TFN-y ., YKL-40 7K - %f

PCNL ARJ5 I K I IRE &G 1520 L PCNL RJ5 &
HRAEWIRE R AR (F=0,&=1), IILIE

IFN-y \ YKL-40 7K~F- ( SEIME) g H 28 &, #E4T Logistic
WA, 4550 BoR | L% TFN-y F1 YKL-40 /KF-THE
SR PCNL AR J5 I A& W bR I8 JE G 19 1l ST 75 16 PR
(P<0.01), W35,

&5 Logistic MJA/MT MY IFN-y  YKL-40 7K % PCNL A5

BV LISV UL AT SEN
Tab.5 Logistic regression analysis of serum IFN- vy and YKL-40
levels of postoperative urinary tract infection in PCNL pa-

tients

EF D B SEfi Wadfi P OR{H 95%CI
IFN-y /& 0.471 0.158 8.896  0.003 1.602 1.175~2.184
YKL-40 &  0.510 0.164 9.664  0.002  1.665 1.207~2.296

2.5 i TFN-y , YKL-40 7/K3F-%F PCNL AR J5 - A& Wb bR

E Y2 Wi (8 5 Bt Q/\ﬁﬂﬂ'ﬂ{ﬁ IFN-y . YKL-40 7K F-
X} PCNL A Ji5 3 & W PRI G2 W [ 1Y ROC £k,
FEiE A 26 1 AH (area under curve, AUC) , 45 5% b
7, IFN-y | YKL-40 Fik7KF- S —F B A 12 8 PCNL R
J5 I R IR YL i AUC 439014 0.788 .0.782 .0.877,
HZHERARTA AL MIZ W (Z/P=2.114/0.035 2.
747/0.006) , W3 6 FE 1,
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&6 ML IFN-y YKL-40 X} PCNL A5 I & W IR I8 i e 119 12
Tab.6 Diagnostic value of Serum IFN- yand YKL-40 for postoper-

ative complications of urinary tract infections in PCNL sur-

gery

U . Youden
#WIsHE  AUC HURE 5 o

IFN-y  350.83 pg/L 0.788 0.699~0.861 0.707 0.836 0.543
YKL-40  57.47 ng/L 0.782 0.693~0.856 0.707 0.761  0.469
ZHBE 0.877 0.885~0.982 0.878 0.746 0.624

95%CI

B 1 I3 IFN-y YKL-40 % —F 52 W PONL AR J5 I % W
JRABEERGL ) ROC 2k

Fig.1 ROC curve for diagnosing postoperative urinary tract infec-

tions in PCNL with YKL-40 and Serum IFN-y and

their combination

3 4t i

PCNL = %2 J2 38 o 76 J 3 B SR 1) 17 48 37 B Ay
T, A PO GG P i S5 A8 X2 A A T e, B
B/ BCEBR RE AL ST PCNL A R LA
K, BT HXTES AT RO A, B A TR 28 K
fi%, BRI EIRYT B 45 A 1 2075, {3 PCNL AR5
R KA A g, For WA PRI B EE 2 it R R PR R
PERREE IMAE , 51 AR 25 B 4k & Mo v 9 5 % i ik
20% ~40%"*° LAk Bl # 5 A 1 P & i PCNL
FEARA AE A W 42 T, I b fGE 3 PCNL | 8 fE i
PCNL( UMP/SMP ) J2& 4 Hif i AfF 58 $45 , FLRE AT 850>
PCNLA JG A ST A 19 A& A, SR i 3l s/, F
RALEF AR, SEOR A5 I R, 454775 R 1
RS, H UMP 5 SMP jA97 2% s, HRTEIG R [ Joik
TR U, FHRAERG | E A I 2 Wbs R, Xt
PCNL ARJ5 I & W PR IE G 2 W A B L,

IFN-y J& T W40 B 40 NK 40 | F 0520
S5 G E AL ™ A 1 — i A0 4 T T TFN-y 32 4K

Hi 2 45B5 4% TIFN-yR1 F1 IFN-yR2 218, IFN-y %43
WG 235 2RSS G A AR 30 2 00 B e 4 i 3
[ A 1) B S AV S AT o = I N S 7Nl L I
TAE L AR 5 P B g A G e 5 vh & #5453 B AR
VR BRI B A AT PONL RS , K4l
PRI B R 238 0 B Fa b A DRI, 51 & Wb PR T8 e
AL B AR AE 5 I, 23 37 B ™ AR Kt A
PE T HEATHRAE T T TFN-y 15 4% Rl e i B bk
YIAADC, B T 9% 2R 40 25 AL Bl A2 SR YL i, NK 4
JL 25 K 43 b TFN -y, 32F 1 38 3 5 5 5 S A fiok 1
FX A PR G IO T S KB, T 8O I B v TFN-
v KBRS ARBFSE T, R A e,
Y2l A L Y IFN-y I T, 327K IFN-y /]
625 T ik PCNL AR5 I JRIE R Yed #2

YKL-40 SRJET ki 40 E vt - Rz 4
PR B 4 L 56 22 A 2 L, R A AR A A A A AR
BB AR EE S5 RERNFEH, BFTIA
Jp 2R R4S YKL-40 KT A 6, Hird,
TEJS R B 3 #2 H, YKL-40 3 %38 i3 4+ 5 TGF-B,
INK \MAPK %5554 53 %, 9857 — Se 40 g 5 v 1
U TL-13 TL-4  TFN-y 2 378 5 ¥ S 19 % 41 Jung
VTS R B, AR BRI P R 20 R, YKIL-40 figE
TR 22 MK E 15 5 sl Bk R RE AL, I 1E— 25 1E /N
BRI R I Y YKL-40 JE R, BT LA & 410 )
/N BB RERE AL 1 &, I BRI — 2 R MR AR
Ko T K GEARIE , 76 B[R D B A BE R |
2 RN A5 b 22 5000 R B IR I YKL-40 ZKF-356
ATRIRE B $2 0 AN, YKIL-40 76 98 1 )
B TR Qe JB e 1) e A R vt e A G E T, Bk
IAES IR B 58T R A s 59, IF ik A i
FENHR YKL-40 B FHBLE 5 HR 55 IEN (K525 Y14
S0Pl FRFSR 3 W, YKL-40 7E 2 Fh 5 56k I A
KPR ke R h R RSN, ARG RD
TR RS R M YKL-40 7K B i 5 TR mk e 4
PCNL AR5 I A& W PR IE B G 1 A 5 B [ B G2 )y
JEFGE , BRI YKL-40 7K 5 PCNL A J5 I & Wb
PRIBIBGA —E KR,

WBC 2 N 0 2 5 A 40 M, Wb DR A ) B
AW PR H KO- 55 IR R R B IEAH SGOG 2R 5 CRP
FERUARZ B0 B A SR i 2 5 B, 17T A 1 7
WV 4 L 5 W 240 A S I RS Tl 0, 3k B9 R VR PCT
S YRG5 FEIE I 0T, H v & 2 A, i
B YL R T B, S B T T IL-6 A
TNF-o & i RAYEAIAE = A U R AN 1, & 5 2 Ff
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RPN M55 2 B ok 222 MAh AR5 45
F K, PONL A5 I S WA PR 18 %G £ 35 1L TFN-y |
YKL-40 /K53 PRI GRS HE bRt WBC B CRP
PCT IL-6 TNF-a 7K -2 S IEA G, ik — B 2 5
IFN-y YKL-40 5 PCNL ARJ5 If A Wb R 1B Sk e iof # % 1)
A, H. Logistic 010943 H7r 45 5 B 7%, IFN-y , YKL-40 F}
RN PONL ARJE I A RIE G i Al Sr SERH 2
ROC M4k 43 #7285 5 8.7, ML 3 TFN-y, YKL-40 7K °F- X}
PCNL A5 I & M bGE G 2 Wi (B4, — RS
ZWTHY AUC 2 0.877, U B AL T45 A Sz i, LA
SRS G I L7 TFN-y , YKL-40 7K-F-%F PCNL
ARG IR WA PRIE G S BN (L =

£x LTI , PONL AR5 I % DR 1t A% 18 1M 35
IFN-y , YKL-40 7K~ B i 7+ i85, /& PCNL AR J5 I & WA IR
TERGE R SE MR N R A I A S L7 TFN-y  YKL-40
KX PONL A5 I W6 PR 18 G 112 W (B4R 55
JE S AR BLH AT RARI ST
FFR i 52 A AR AR O £ o
{E&E ak = A

T BTHIFTE 58 SR e AR M il e s
BRI 58 SCRARS 2453 Ak B Bl , 18 0B o 4
B GORMCE SEiT 2T
S E 3k
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