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ABSTRACT Objective: To analyze the pathogenic bacteria of postoperative incision infection in patients with acute appendicitis
(AA) and to investigate the predictive value of the combined detection of neutrophil-to-lymphocyte ratio (NLR), procalcitonin (PCT) and
C-reactive protein (CRP). Methods: 379 patients with AA who received laparoscopic or open surgery in Affiliated Hospital of Qingdao
University from January 2020 to September 2022 were selected, and they were divided into infected group and non-infected group ac-
cording to whether postoperative incision infection occurred. Clinical data of patients with AA were collected and NLR, PCT and CRP
levels were detected. The distribution of pathogenic bacteria of postoperative incision infection in patients with AA was analyzed. The in-
fluencing factors of postoperative incision infection in patients with AA were analyzed by univariate and multivariate Logistic regression.
The predictive value of NLR, PCT and CRP in postoperative incision infection in patients with AA was analyzed by receiver operating
characteristic (ROC) curve. Results: The incidence of postoperative incision infection in 379 patients with AA was 12.40% (47/379), and
75 strains of pathogenic bacteria were detected in the incision secretions of postoperative incision infection in 47 patients with AA, with
Gram-positive bacteria and Gram-negative bacteria accounting for 42.67% (32/75) and 57.33% (43/75), respectively. The levels of NLR,
PCT and CRP in the infected group were higher than those in the non-infected group (P<<0.05). Multivariate Logistic regression analysis
showed that age =60 years old, disease course =24 h, appendectomy purulent or gangrene and perforation, open surgery, indwelling
drainage tube and increased serum NLR, PCT and CRP were independent risk factors for postoperative incision infection in patients with
AA, and preventive use of antibacterial drugs was independent protective factor(P<<0.05). ROC curve analysis showed that the combined

prediction of NLR, PCT and CRP for postoperative incision infection in patients with AA was larger than that of NLR, PCT and CRP
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alone. Conclusion: The pathogenic bacteria of postoperative incision infection in patients with AA are mainly Gram-negative bacteria.

The increase of preoperative NLR, PCT and CRP levels are closely related to postoperative incision infection in patients with AA, and

the combined value of the three is high in predicting postoperative incision infection in patients with AA.
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Table 1 Distribution of pathogenic bacteria of postoperative incision infection in patients with AA(n=75)

Category of pathogenic bacteria

Number of bacteria detected

Detection rate( % )

Gram—positive bacteria
Staphylococcus epidermidis
Staphylococcus aureus
Gram-negative bacteria
Escherichia coli
Acinetobacter baumannii
Klebsiella pneumoniae
Enterobacter aerogenes
Pseudomonas aeruginosa

Totals

32

23

9

43

20

75

42.67

30.67

12.00

57.33

26.66

14.66

2.67

6.67

6.67

100.00

® 2 BB SAER S NLR . PCT CRP 7k b4
Table 2 Comparison of NLR, PCT and CRP levels between infected group and non-infected group

Groups n NLR[M( Pss,Ps5)] PCT(ng/mL, x ) CRP[mg/L, M( P>s,Pss)]
Infected group 47 15.49(11.25,20.03) 0.37+ 0.05 80.62(57.70,140.91)
Non-infected group 332 10.50(6.96,14.01) 0.29+ 0.09 47.58(22.67,85.37)
t/'Z 5.771 5.960 5.691
P <<0.001 <<0.001 <<0.001
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Table 3 Univariate analysis of postoperative incision infection in patients with AA

Factors Infected group(n=47) Non-infected group(n=332) X P
Gender[n(%)]
Male 29(61.70) 193(58.13) 0.216 0.642
Female 18(38.30) 139(41.87)
Age[n(%)]
=60 years old 22(46.81) 99(29.82) 5.468 0.019
<<60 years old 25(53.19) 233(70.18)
Body mass index[n( % )]
=24 kg/m’ 15(31.91) 83(25.00) 1.027 0311
<24 kg/m? 32(68.09) 249(75.00)
Disease course[n( % )]
=24h 24(51.06) 107(32.23) 6.458 0.011
<24h 23(48.94) 225(67.77)
Appendectomy purulent or
gangrene and perforation[n( % )]
Yes 29(61.70) 139(41.87) 6.563
No 18(38.30) 193(58.13)
Surgery type[n( % )]
Laparoscopic surgery 25(53.19) 242(72.89) 7.675 0.006
Open surgery 22(46.81) 90(27.11)
Smoke[n( % )]
Yes 20(42.55) 116(34.94) 1.037 0.308
No 27(57.45) 216(65.06)
Diabetes[n( % )]
Yes 6(12.77) 23(6.93) 1.986 0.159
No 41(87.23) 309(93.07)
Hypertension[n( % )]
Yes 8(17.02) 31(9.34) 2.633 0.105
No 39(82.98) 301(90.66)
Cut type [n(%)]
Maxwell 24(51.06) 187(56.33) 0.462 0.497
Exploration 23(48.94) 145(43.67)
Operation time[n( % )]
=1h 26(55.32) 143(43.07) 2.499 0.114
<lh 21(44.68) 189(56.93)
Indwelling drainage tube[n( % )]
Yes 25(53.19) 119(35.84) 5.260 0.022
No 22(46.81) 213(64.16)
Preventive use of antibacterial
drugs[n(% )]
Yes 19(40.43) 199(59.94) 6.416 0.011
No 28(59.57) 133(40.06)
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Table 4 Multivariate Logistic regression analysis of postoperative incision infection in patients with AA
Variable B SE Wald »? P OR 95%CI
Age =60 years old 1.063 0.437 5.920 0.015 2.894 1.230~6.811
Disease course =24 h 0.916 0.431 4517 0.034 2.499 1.074~5.815
Appendectomy purulent or
. 0.963 0.427 5.090 0.024 2.620 1.135~6.048
gangrene and perforation
Open surgery 1.033 0.503 4.213 0.040 2.811 1.048~7.539
Indwelling drainage tube 1.292 0.433 8.910 0.003 3.642 1.559~8.509
Preventive use of antibacterial
-0.880 0.431 4.167 0.041 0.415 0.178~0.966
drugs

Increased NLR 0.184 0.040 21.550 0.000 1.202 1.112~2.300
Increased PCT 0.180 0.036 25.788 0.000 1.198 1.117~1.984
Increased CRP 0.013 0.004 11.569 0.001 1.313 1.006~1.821

% 5 NLR.PCT.CRP 3t AA BEAREYIOREHTMME
Table 5 The predictive value of NLR, PCT and CRP for postoperative incision infection in patients with AA

Best truncation

Maximum Youden

Indexes AUC 95%CI Sensitivity( % ) Specificity( % ) )
value index
NLR 0.761 0.714~0.803 12.66 74.47 69.57 0.430
PCT 0.775 0.729~0.817 0.32 ng/ml 97.87 55.59 0.535
CRP 0.757 0.710~0.800 59.11 mg/L 89.36 51.55 0.409
Three items
combination 0.884 0.847~0.915 76.60 84.47 0.611
10 HRH ARG V) TR KR 4 5139 i1 1202 3 11,198 541 1.013
3 B AHG NLR PCT CRP FHi5 5 AA M ARJE ) 1
08 YIMISE, M R K &R AT NLR \PCT .CRP JH& st AA 4 E
T A — R PR AR S TR Y AN S 2 A M
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— NLR RO, TTBU PR B 254 2 W A 5 1) 1B AR
0.2 — ggf, S I S F o T ML e SR, itk
. Coimbingtin PRI A LRI A 5 1) 1 e KB, R AE K 2
00 o PR PR A S Tl DR M AR R 75 5 AL R

00 02 04 06 038 1.0
1 — Specificity
B 1 NLR.PCT.CRP BX&Hiill AA BEREYIOREH ROC Lk
Fig.1 ROC curve of NLR, PCT and CRP combined to predict

postoperative incision infection in patients with AA
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