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ABSTRACT Objective: To investigate the value of serum procalcitonin (PCT), C-reactive protein (CRP) / albumin (ALB) ratio
combined with urinary leukocyte esterase (LEU) in predicting urinary tract infection after percutaneous nephrolithotomy (PCNL) in
patients with complex renal calculi. Methods: 128 patients with complex kidney stones who were treated by PCNL in our hospital from
March 2015 to June 2021 were selected as the observation object. They were followed up regularly after operation to count the situation
of urinary tract infection. They were divided into urinary tract infection group and non urinary tract infection group according to whether
postoperative urinary tract infection occurred. PCT level, LEU, CRP / ALB ratio and other clinical data were compared between the two
groups. Multivariate Logistic regression was used to analyze the risk factors of postoperative urinary tract infection, draw the receiver
operating characteristic (ROC) curve, and analyze the value of PCT, CRP / ALB ratio, LEU alone and combined detection in predicting
postoperative urinary tract infection. Results: The serum PCT and CRP / ALB in urinary tract infection group were higher than those in
non urinary tract infection group (P<0.05). LEU was positive in the urinary tract infection group, but negative in the non urinary tract

infection group. There were significant differences between the two groups in the history of previous urinary tract surgery, operation time,
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indwelling time of urinary catheter, length of hospital stay, preoperative urinary tract infection, stone load, use of > 3 antibiotics, renal
dysfunction, intraoperative channel type and preoperative blood glucose level (P<0.05). Previous urinary tract surgery history, operation
time 2 100 min, indwelling time of urinary catheter 2 7 d, preoperative urinary tract infection, stone load 2 1000 mm? high preoperative
blood glucose level and renal dysfunction were the risk factors of urinary tract infection after PCNL in patients with complex renal calculi
(P<0.05). The area under the curve (AUC) of PCT, CRP / ALB and LEU alone in predicting urinary tract infection after PCNL were
0.712(0.476~0.944), 0.686(0.436~0.931) and 0.836(0.753~0.918 ) respectively. The AUC of PCT, CRP / ALB and Leu combined in
predicting urinary tract infection after PCNL was 0.879(0.785~0.972 ), which were higher than those predicted by PCT, CRP / ALB and
Leu alone. Conclusion There are many influencing factors of urinary tract infection in patients with complex renal calculi after PCNL,
including indwelling time of urinary catheter, length of hospital stay, stone load, etc. in patients with urinary tract infection after PCNL,

the ratio of PCT and CRP / ALB is high, and LEU is positive. These three may be used as biomarkers of urinary tract infection after

PCNL.
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Table 1 Comparison of PCT level, CRP / ALB and LEU between non urinary tract infection group and urinary tract infection group

Groups PCT(ng/mL) CRP/ALB LEU
Non urinary tract infection group(n=381) 0.78+0.09 1.05+0.09 Negative
Urinary tract infection group(n=47) 2.31+0.12 2.29+0.14 Positive
t -81.120 -60.797 -
P 0.000 0.000 -

3R 2 AR R B Rk 40 70 PR B kA28 B B At I PR EF 4 wf Ee

Table 2 Comparison of other clinical data between non urinary tract infection group and urinary tract infection group

Urinary tract infection ~ Non urinary tract infection

Data Uy p
group(n=47) group(n=81)
Gender male 27(57.45%) 44(54.32%) 0.118 0.732
female 20(42.55%) 37(45.68%)
Age(year) <50 22(46.81%) 39(48.15%) 0.021 0.884
=50 25(53.19%) 42(51.85%)
History of previous urinary tract
yes 30(63.83%) 24(29.63%) 14.263 0.000
surgery
no 17(36.17%) 57(70.37%)
Operation time(min) <100 14(29.79%) 45(55.56%) 7.948 0.005
=100 33(70.21%) 36(44.44%)
Indwelling time of urinary
<7 13(27.66%) 43(53.09%) 7.814 0.005
catheter (d)
=7 34(72.34%) 38(46.91%)
Length of stay(d) <14 12(25.53%) 46(56.79%) 11.727 0.001
=4 35(74.47%) 35(43.21%)
Combined with basic diseases yes 27(57.45%) 37(45.68%) 1.647 0.199
no 20(42.55%) 44(54.32%)
Preoperative urinary tract
) . yes 32(68.29%) 30(37.04%) 11.480 0.001
infection
no 15(31.91%) 51(62.96%)
Stone load(mm?) <1000 17(36.17%) 45(55.56%) 4.475 0.034
=1000 30(63.83%) 36(44.44%)
Use > 3 antibiotics yes 32(68.09%) 32(39.51%) 9.717 0.002
no 15(31.91%) 49(60.49%)
Complicated with renal
. yes 33(70.21%) 29(35.80%) 14.100 0.000
dysfunction
no 14(29.79%) 52(64.20%)
Intraoperative channel type Single channel 13(27.66%) 40(49.38%) 5.785 0.016
Multichannel 34(72.34%) 41(50.62%)
Preoperative blood glucose level(mmol/L) 7.49(6.51,8.69) 6.14(5.38,7.09) 12.384 0.000
2.3 ZEZE Logistic @A ARG R BRI EREER =0.10), £ 3R R BEAE WA PRIE TR s RIS ] = 100 min | &

L Z R Logistic MM, LR 1 R 2 PASGEH 2 AR ENH =7 d ARETIRHEG: 454 565 =1000 mm? AR
SR PRGOR N A A (B I 3), RS BRI o AL i WU K i 5 O F P D RE MRt S 2 M 4 1 (B % PCNL 5
(WA : 0= K &/, 1= &/E ) ,ENTER I Ffik A8 i (A =0.05, 1 B4 REGEGAIfER N R (P<0.05), W3 4.



- 1388 -

MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.7 APR.2022

FIMWMER

Table 3 Assignment table

Independent variable

Assignment

History of previous urinary tract surgery

Operation time
Catheter retention time

Length of stay

Preoperative urinary tract infection
Stone load
Use > 3 antibiotics
Complicated with renal dysfunction
Intraoperative channel type
Preoperative blood glucose level

PCT

0=No, 1=Yes
0=<100 min, 1== 100 min
0=<7d, 1==7d
0=<14d, I==14d
0=No, 1=Yes
0=<1000 mm?, 1== 1000 mm?
0=No, 1=Yes
0=No, 1=Yes
0=Single channel, 1=Multichannel
Continuous variables

Continuous variables

CRP/ALB Continuous variables

& 4 £EE Logistic BAR M ARGREELH BRER

Table 4 Risk factors of postoperative urinary tract infection by multivariate logistic regression analysis

Indicators/ factors B SE Wald * P OR OR 95%

Constant 0.169 0.085 3.970 0.046 - -
History of previous urinary tract surgery 0.854 0.299 8.164 0.004 2.349 1.308~4.220
Operation time = 100 min 0.423 0.167 6.437 0.011 1.527 1.101~2.118
Catheter retention time="7d 0.487 0.208 5.500 0.019 1.628 1.083~2.446
Preoperative urinary tract infection 0.724 0.183 15.664 0.000 2.062 1.441~2.951
Stone load = 1000 mm? 0.203 0.089 5.217 0.022 1.225 1.029~1.458

High blood glucose level before
) 0.082 0.031 6.759 0.009 1.085 1.020~1.154
operation

Complicated with renal dysfunction 0.905 0.244 13.756 0.000 2472 1.532~3.988

(0.436~0.931).0.836(0.753~0.918 ), =& B4 Fiil PCNL J5
JR 3% R YL ) AUC 3 0.879 (0.785~0.972), ¥ F PCT.
CRP/ALB [b{H \LEU BRI, WL3% 5 Al 1,

2.4 PCT.CRP/ALB tb{E.LEU 23 UK B & 46 75 AR /5 R
BREERMNE

PCT.CRP/ALB H.{i .LEU Byl Fiii] PCNL A J5 bR B 8k 4y
B £ T AL (AUC) 43514 0.712 (0.476 ~0.944) .0.686

% 5 PCT,CRP/ALB Lt{E.LEU S3h UK BX & U TR /5 bR % B R B E
Table 5 Value of PCT, CRP / ALB ratio and LEU alone and in combination in predicting postoperative urinary tract infection

Indexes AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)

PCT 0.712(0.476~0.944) Ing/mL 0.723(34/47) 0.691(56/81) 0414 0.703(90/128)

CRP/ALB 0.686(0.436~0.931) 1.5 0.660(31/47) 0.704(57/81) 0.364 0.688(88/128)

LEU 0.836(0.753~0.918) Positive 0.851(40/47) 0.827(67/81) 0.678 0.836(107/128)
Combined

o 0.879(0.785~0.972) - 0.872(41/47) 0.877(71/81) 0.749 0.875(112/128)
application
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Fig. 1 ROC curves of PCT, CRP/ALB ratio and LEU alone and in

combination
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