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Predicting model based on risk factors for urosepsis after percutaneous nephrolithoto-
my

LIU Yu-ging, LU Jian, HAO Yi-chang, XIAO Chun-lei® , MA Lu-lin
( Department of Urology, Peking University Third Hospital, Beijing 100191, China)

ABSTRACT Objective: To analyze the potential perioperative risk factors that affect the development of
urosepsis following percutaneous nephrolithotomy ( PCNL) for upper urinary tract calculi with a regression
model, and to develop a nomogram for predicting the probability of postoperative urosepsis after PCNL ac-
cording to the identified independent risk factors. Methods: We retrospectively analyzed the clinical data
from consecutive 405 cases of upper urinary tract calculi treated by one-phase PCNL between January
2013 and December 2016 in our clinical department. According to whether the patients developed urosep-
sis or not after the surgery, the patients were divided into two groups. Perioperative risk factors that could
potentially contribute to urosepsis were compared between the two groups. By a Logistic regression model ,
univariate and multivariate statistical analyses were carried out for the occurrence of postoperative urosep-
sis, to identify the independent risk factors affecting the development of postoperative urosepsis. From
this model, a nomogram was built based on regression coefficients. Results; The PCNL procedures of the
405 cases were performed successfully, and there were 32 cases that developed urosepsis after the PCNL,
and the incidence of urosepsis was 7.9% (32/405). A multivariate Logistic regression model was built,
excluding the factors with values of P >0.05 in the univariate analysis. Multivariable Logistic regression
analysis identified the following factors as independent risk factors for urosepsis after PCNL: diabetes mel-
litus history (OR =4.511, P =0.001), larger stone burden (OR =2.588, P =0.043), longer opera-
tion time (OR =2.353, P =0.036) , increased irrigation rate (OR =5.862, P <0.001) , and infectious
stone composition (OR =2.677, P =0.036). The nomogram based on these results was well fitted to
predict a probability, and the concordance index ( C-index) was 0. 834 in the nomogram model sample
and 0. 802 in the validation sample. Conclusion: Diabetes mellitus history, higher stone burden, longer
operation time, increased intraoperative irrigation rate, and infectious stone composition are identified as
independent risk factors to affect the development of urosepsis after one-phase percutaneous nephrolithoto-
my for upper urinary tract calculi. A nomogram based on these perioperative clinical independent risk
factors for urosepsis could be used to predict the risk of urosepsis following PCNL.

A Corresponding author’ s e-mail, pku3uro@ aliyun. com

) & tH AR B 18] :2018-2-27  13:30.46 M 4% HH At ik - hitp . //www. enki. net/kems/detail/11.4691. R.20180227. 1330. 004. html



A SN T

E % R

- 508 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.50 No.3 Jun. 2018

KEY WORDS Nephrostomy, percutaneous; Urolithiasis; Sepsis; Risk factors; Nomograms

22 17 B 55 BUA R ( percutaneous nephrolithotomy,
PCNL) BIGI7 R % LIRSS AN FE Ik —, 2
BP AR BE— AT, BAT B O 45 41 0 bR AT
AR Akt H ™ 5 I R Y % R A SR A A
Hovp, PR MU AE J& PONL AR J5 fie ™ B #Y JF R AEZ
—, A O R R e, P I A R BUR I
WHRETEEREEIET- ), HiP PCNL A J5 TE &
ge R TARL SR R EK, it 7851 1PA
BB T AR PR e 2 ILAE ) e PRI R HAT B S 1) i R A
SR ARG BB AT T A5 RS =R e
PROMEF— 1] PCNL BT b IR E&SS A1 AR5 BRI R IfLAE
(R ST fen s R R, ST S ARG TR BR i 51 2k ]
DU R b SR Al AR J5 PR EE M e KURS: , K ¥
PIGT T,

1 #RSHE

L1 ImR5E

[l B3t 14 3 7 G 5t R 2 55 = B B M R A B T
2013 4 1 [ % 2016 4F 12 JJ N EIR R4S A 17—
PCNL AR PYEHF TR, A E WHEERARE : (1)
DRI A8 B A% Al sl At 2R e 5 o T S B RS A 25 )5
(2) A2 [ bR I B2 Ui Bp 2% ( American Society of
Anesthesiologists, ASA ) P£43 M 5k L ;5 (3) ARHEi
FEAH KT 90 Y/ ming (4) RS E DB 45 8
M f s I (5) ZEBKE TAR; (6) ol iE
PCNLE AU 15— 4T PCNL; (7) 18 J& 2 LA AR
SERET o BBGELANA 405 {5, o vk 293 i,
M 112 ], P-4 46.9 % (19 ~74 %) ,66 1]
(16.3% ) A PRI S o & RT3 3552 9 s i) 7]
R ARG A, WA IR ZR AR 7 K A PPA 45 11 B
FARSREA . REEAITES Z AR, 45 40 17 47 i ik
L5 R AR (mm® ) FR A i L AR
FIFFEs A RS (L) FgE (W) |, JE T it 23 200 5
A RMBUL x W xa® x0.25) " AR RF7IR B
FI4N A 2 0] B8 Oh B R 85 32 8 THLAE RIRYT
BT IR S A PR R, B v A B LT PR 1 40 B AR
TS5 AT AR TARIGIT
1.2 FARIE

I FARIGTE A B R T 58 180, A A= H
KA HE TSR AEA o B B AL AT A
RS T 5 e MR RMAL , B 6 28 1) H AR 2%,
S22 T HAIRY KA KK 5k 2 16 F(1 F =
0.33 mm) , B A Wolf 8/9.8 F i [R5kt 555 &

gt B PR B, FE OO 4w R b4 ok g Ak s 4
KE 24 F,BE 24 F £ B4, 8 A Karl Storz 5
Wolf 20 F B4, & HIXU R A R 48 (£ Cyber-
sonics /7] , Cyberwand ® ) 5 EMS 2 3 {0/ JE 18
A A RS (Bt EMS 28 6)) i i I 15 B 4%
1, W B BEAKIERALARE , 0 B #EN
FRERE S, FEfTZHEEA AR, 40T
BRIG , U 22 AT 8 A RS SR, & K B s E N
P 14 F 20 F ISR .

AR ST AR ] (BB A ~7 28 e i 1 2 P
B RIS R ) AR R R R RO B S
TARAER ] TSR T (mL/min) o ARJF 24 H
FRAE ST SR LT AN G35 I 5 45 40 1 oT , R I H &
BRI R A, BEARTD ARG 48 h i
Wk T i BTAER . ARG A 38 C L E el HoAl
JRRYL R IR R, B IBGEIDK I I DG P PR % s
PRUBORAG 2 7 15 77 S 25 Wy UG 56, B J2 115 A7 e
PR IEG, W BEINAT X 2 i R 24 A7 R SR A B 7
G IR PR 25 . RJG 2 ~5 d A7 B ik
AR X &R S5 iR > 4 mm BN A S5 5k
W o A AT, AP B I R ISR 12 ~24 h,
S TC RIS A AN TE AT PR B 1 B MR
1.3 Sl febn

MR8 28 AR S5 02 15 B PR R 5 1005 434 P 4
2 B B R 3 A 125 5  systemic
inflammatory response syndrome, SIRS) B4~ 4514, 3f
LA I JHE At 35 7 J% e, wT 8 12 Oy R R P T 5 I
SE' . SIRS (2 WA . (1) PR > 38 C <
36 C;(2) 0% >90 YK/min; (3) FEIK > 20 YX/min
508l Bk M = 4 Ak Bk 4> & (PaCO, ) < 32 mmHg
(1 mmHg =0.133 kPa) ; (4) AR J5 i 140 > 12 x
10°/L 8 <4 x10°/L, bR 4 TikpEd #4546 =2 W
FAWT T o MR R SCR AR E Y, A LR H
FARSHC R AR R s FDhREA 2 5
BUK a1t EAEE A ARBTREESREE 0 AR
B o AU 28 B B TE A TR ) R R
Hhd I 45 A R B DL A A IR R A O (WEIR
PR BRIR W A SRR AT B —FP o) , 40 5 7
PARAE 5 1o 78 6
1.4 SEit#oth

fili il SPSS 13. 0 X &edla #EA7 Ge it o0 #r
B R AR SRR, A RS A R T
{8 = FRuE 22378, R MO FEAS ¢« K30 40 A s AN FF



XARK, % &

VB IBCAT A 5 st LA 1149 R 5 1 8 TR 36 % ol A 2

- 509 -

BRI A 1 &, 5T P e 2R R — R A
(LR (e /ME, B RAE ) £ 7, K ] Mann-Whitney
U K38 53 BT 5 JC T 43 2578 1R T x4 360 23 #7 5 2R
R M 2 &R 73 B >R H Logistic [n] IF KR, P <
0.05 hEFAGITFEXL ., BRRINHIES
RN ERE, WAZHEK Logistic [l 14 73 #r
(Enter ) ,

F 2R PRI ) S M IR R A RGeS
(R Project for Statistical Computing 3.3.0) , & Lo-
gistic Z5 PR 2R [l RS B 73 Hir 45 5 vp 5 PR M HE: I
SRR SRR I R B A i A, BT AN SR 3 B
JERAF G BEEWIFP 8 bR, 70 P BER T — Btk R
( concordance index, C-index) £/~ [ #1Y T % FH
T AE 5 1E i#l 2k ( receiver operating characteristic
curve, ROC) T AR, J& A% B e o M 1) — Fh 46 4 ]
C-index 2 0.5 fARBEHLHM , 1. 0 485K 56 36 1Y T3l
IR 4545 B R I AE bootstrap FE il BE X Hh Py
PR UE 38 o 23 A S L AR 56 IR AR AS BT A Y i
22 IMRAPEA , FI0I0 DR RS 38 2 30T T 552 B IR ) A 7Y
(9454 BT

2 #HR

405 i 8% — 1 PCNL F- AR ¥ it 2h 58 i, ¥
SEART(563.7 £215.1) mm’®, H 43 50 F A B[]
100 min (45 ~ 195 min ), AR & F ¥ 3E 7§ 3 )5
(283.2 +£35.2) mL/min, Z5A5Hr45 R IR, 58 14
(14.3% ) & A RGPS gy R 32 Bl &
(7.9% ) 1 BUIR MR AR , 22 &4 TS 48 h [,k
ARBTG5 1 o PRIMETE ILAE 2H 5 %) IR 2H 1]
IEIRSE LR W3 1, fEEs s, F4ia
Bfar  HAE BT AR IS [R] L K- S8 3 1 o 1Y) 2 () 22
SAGIFEX(P<0.05) . ¥ FiRiE A il 1T
WA IZ AT A5 R o, BE R 45 0 s i3SI, IR
JHRE IMUAE 1Y & A2 2R SR 2 S JB B JHla 3, 45
107 =600 mm’ Ji5 JR ffe B M5 1) 2% A5 26 8 25 18 (&
1) HIFARETE 54 3 A, ARG PRI LE 1Y
KA RIE/NT 60 min 4K 2.4% (1/41), 61 ~ 120
min 204 6.5% (17/260) , /F 120 min 2 H13.5%
(14/104) , 2t X A0y @H dm 2 5 A5t
FEN(P=0.034),

Il RS E 3900 ARAEL 5 7 8 A8 1 (B L3R
1), #5785 1 BN 2 F1 2 2R Logistic 43 7 25 2R I
2, HPRRH SR SE PRI MUAE 235 A0 DG 1Y)
TBEPAZIHNZEHr. ZHZE Logistic [a]H 731 44
R 5 Az, Al VRSN R 5 BRIMERE ILAE 1Y) 24 7 730

DU XGRS PR 2%, 40 o« BB PR 52 (OR = 4. 511, P =
0.001) Z5A M (OR =2.588,P =0.043) . F-AHf
Bl (OR =2.353,P =0.036) Ji#EF#E (OR =5. 862,
P <0.001) ) J JB e 45 i 4> (OR =2. 677,P =
0.036) . LA L5 TR Z AR A R AR 5t 4 e 41 2k ]
(E12),Z AL E P 6 1 C-index 2 0. 834, 225
200 YR PN FRSEIE 5, S B RS HE 232 5 i) DAL HE 32
B4 %R 2% 8 0. 011, E B IERE A th K 1F J5 19
C-index 27 0. 802 , KL RAFHIFFE (I 3) .

AN B i - FE G R I F e B8 AR AT R A
2 ] T RS R 2 %68 L 1) P43, H 45 PE 43 A N
FRF Y 38 A S 5345 B AR L 1 AR F5 PR 25 1A
RS, B an St To ks PR S Y B, 45 A B far K
F 600 mm? , 25 47 B 43 A B, PONL TR i ] 4
TI7E 60 ~ 120 min P4, A - 243 1 3 /N T 300
mL/min , 35 X5 W A5 BRI 0 +50.5 +52.5 +
0 +58 =161, A J5 bR Jie 55 1ML 5 KUK 45 £k 0. 09
(BI4A) o N, 55— AR DR S 0 B85, 4540 AT
/INF 600 mm® , {H PCNL F-AH}E] K F 120 min, A
YA FE LA ) 300 mL/min, AR A L PR
LA SY B X B PE ST S AT 64.5 +0 +100 +
84.5 +58 =307, J 5 1 i KU 5 B3 hin % 0. 66
(E4B),

16 ¢

14.0%

12.5%

Percentage of urosepsis

O —
O N B N0 O N A

200-399 400-599 600-799 800-999 =1 000

Stone burden/mm?

Bl & 5 5 8 B B AR S IRIREE IR AR A 56 R

Figure 1 The percentage of postoperative urosepsis following
percutaneous nephrolithotomy according to the stone burden
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Figure 2 Nomogram for predicting the probability of postoperative
urosepsis following percutaneous nephrolithotomy
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Table 1 Comparison of clinical data between patients with or without postoperative urosepsis
Parameters Assignment of variables Urosepsis (n=32) Non-urosepsis (n =373) X/ 2/t P value
Gender, n (%) x> =2.922 0.087
Male 1 19 (6.5) 274 (93.5)
Female 2 13 (11.6) 99 (88.4)
Age/years, % %5 49.8 +9.2 46.7 £12.7 t=-1.384 0.167
Diabetes mellitus, n (%) X =11.452 0.001
No 1 20 (5.9) 319 (94.1)
Yes 2 12 (18.2) 54 (81.8)
Renal insufficiency, n (% ) X' =1.445 0.229
No 1 26 (7.3) 330 (92.7)
Yes 2 6 (12.2) 43 (87.8)
Hydronephrosis, n (% ) X =0.717 0.397
No 1 19 (7.1) 249 (92.9)
Yes 2 13 (9.5) 124 (90.5)
Stone burden/mm?, ¥ +s 674.6 +215.0 554.2 +212.7 t=-3.072 0.002
Stone burden, n (%) x> =9.448 0.002
< 600 mm? 1 12 (4.7) 242 (95.3)
= 600 mm’ 2 20 (13.2) 131 (86.8)
Staghorn stone, n (% ) X* =5.704 0.017
No 1 19 (6.1) 291 (93.9)
Yes 2 13 (13.7) 82 (86.3)
Urine culture, n (% ) X =2.334 0.127
Negative 1 22 (6.9) 299 (93.1)
Positive 2 10 (11.9) 74 (88.1)
Pyonephrosis, n (% ) X' =7.027 0.008
No 1 27 (7.0) 356 (93.0)
Yes 2 5(22.7) 17 (77.3)
Access track number, n (%) X =2.517 0.113
Single 1 24 (7.0) 319 (93.0)
Multiple 2 8 (12.9) 54 (87.1)
Operation time/min, median 110 (55 - 155) 100 (45 —195) Z=-3.165 0.002
(min, max)
Operation time, n (% ) x* =6.763 0.034
<60 min 1 1(2.4) 40 (97.6)
61 — 120 min 2 17 (6.5) 243 (93.5)
>120 min 3 14 (13.5) 90 (86.5)
Irrigation rate/(mL/min) , % + s 320.4 +38.9 281.5 +34.5 1= —-3.264 0.001
Trrigation rate, n (% ) X' =7.244 0.007
< 300 mL/min 1 15 (5.4) 261 (94.6)
= 300 mL/min 2 17 (13.2) 112 (86.8)
Blood transfusion, n (%) X’ =6.517 0.011
No 1 26 (6.9) 349 (93.1)
Yes 2 6 (20.0) 24 (80.0)
Residual stone, n (%) X =2.209 0.137
No 1 24 (7.0) 317 (93.0)
Yes 2 8 (12.5) 56 (87.5)
Infectious stone, n (%) X =11.388 0.001
No 1 21 (6.1) 326 (93.9)
Yes 2 11 (19.0) 47 (81.0)
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Table 2 Univariate and multivariate Logistic regression analysis of clinical data and urosepsis
Univariate analysis Multivariate analysis
Variables
OR 95% CI P OR 95% CI P
Gender 1.894 0.902 -3.977 0.092
Age 1.021 0.991 -1.053 0.169
Diabetes mellitus 3.544 1.638 -7.667 0. 001 511 1.812 -11.228 0.001
Renal insufficiency 1.771 0.690 -4.547 0.235
Hydronephrosis 1.374 0.657 -2.873 0.399
Stone burden (subgroups) 3.079 1.459 -6.496 0.003 .588 1.032 -6.495 0.043
Staghorn stone 2.428 1.151 -5.124 0.020 . 880 0.326 -2.370 0. 800
Urine culture 1.837 0.834 -4.045 0.131
Pyonephrosis 3.878 1.329 -11.319 0.013 .308 0.699 -7.621 0.170
Access track 1.969 0.841 -4.610 0.118
Operation time ( subgroups) 2.309 1.207 —-4.415 0.011 .353 1.057 -5.241 0.036
Trrigation rate ( subgroups) 2.641 1.274 -5.474 0.009 . 862 2.337 -14.706 0.000
Blood transfusion 3.356 1.260 —-8.935 0.015 .873 0.883 -9.349 0.080
Residual stone 1.887 0.807 —4.411 0.143
Infectious stone 3.633 1.647 -8.013 0.001 .677 1.067 -6.715 0.036
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Nomogram-predicted probability of urosepsis after PCNL

PCNL, percutaneous nephrolithotomy.
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Figure 3  Calibration curve of prediction model for postoperative
urosepsis following percutaneous nephrolithotomy
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Figure 4 Examples for nomogram prediction model for postoperative
urosepsis following percutaneous nephrolithotomy
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