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Abstract

Objective: To investigate the predictive value of the preoperative fever combined with neutrophil-
to-lymphocyte ratio (NLR) for complicated appendicitis. Methods: A total of 215 patients with acute
appendicitis admitted to the Department of General Surgery, the Affiliated Hospital of Beihua Uni-
versity from January 2021 to December 2024 were retrospectively enrolled. According to postop-
erative pathological results, patients were divided into the complicated appendicitis group (gan-
grenous and perforated appendicitis, n = 76) and the uncomplicated appendicitis group (simple and
suppurative appendicitis, n = 139). Clinical data and preoperative NLR levels were compared be-
tween the two groups. Logistic regression analysis was used to identify independent risk factors for
complicated appendicitis, and receiver operating characteristic (ROC) curves were plotted to eval-
uate the predictive efficacy of NLR for complicated appendicitis. Results: The median NLR in the
complicated appendicitis group was 11.95 (9.39~16.38), which was significantly higher than 3.55
(2.27~5.88) in the uncomplicated appendicitis group (P < 0.001). Univariate logistic regression
showed that NLR was associated with complicated appendicitis (OR = 1.91, 95% CI: 1.60~2.28, P <
0.001). Multivariate logistic regression demonstrated that NLR (OR = 1.56, 95% CI: 1.28~1.89, P <
0.001) and fever (OR = 12.10, 95% CI: 3.84~38.06, P < 0.001) were independent risk factors. ROC
curve analysis showed that the area under the curve (AUC) of NLR for predicting complicated ap-
pendicitis was 0.949 (95% CI: 0.916~0.981), with an optimal cutoff value of 7.74, a sensitivity of
88.2%, and a specificity of 91.4%. Conclusion: Preoperative fever combined with NLR showed good
predictive value for complicated appendicitis. Fever, as a clinically intuitive indicator, demonstrated
the highest odds ratio (OR = 12.10, 95% CI: 3.84~38.06), while an NLR = 7.74 can serve as a clinical
preoperative screening indicator.
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appendicitis therapy, ERAT). #MEIFARIGTT 3 EAFEE NG 2 VIFR A (open appendectomy, OA)FIE i 5%
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N FH SPSS 27.0 BAFHETGi i M. iR RRIE Shapiro-Wilk IEZSTEARL, JEIES A0 VORI AL
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3.1. EERFIRELE

AMFFEILGIN R BRI R 28 S 215 ), AR S e PEpi R AR 20 76 ], AR VBRI R 28 4H 139 . H2H
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Table 1. Comparison of baseline data between the two groups of patients

1. REARERELTRLER

B0 FPE (n = 76) R A H(n = 139) Giit i P1H

I (Z) 56.0 (43.0~68.5) 52.0 (33.0~65.0) Z=1.88 0.061
FE[11(%)] 37 (48.7) 54 (38.8) =192 0.166
KA (%)] 70 (92.1) 16 (11.5) 7=116.8 <0.001
WBC (x10%/L) 14.13 (12.56~15.94) 8.52 (6.39~10.28) 7Z=8.52 <0.001
MR i (< 10/L) 12.14 (10.75~14.09) 6.27 (4.17~7.88) Z=9.12 <0.001
WEAAR(<x10%/L) 1.13 (0.75~1.38) 1.56 (1.13~1.92) 7=-482 <0.001
NLR 11.95 (9.39~16.38) 3.55(2.27~5.88) Z=10.87 <0.001

e PR BURIA AL (DY 7320 [M (P25, P75) 130, AHIBI LK Mann-Whitney U #36;  tHEUBTRER T 2 456
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Figure 1. Distribution of NLR
1.NLR 970
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Pl 1 PR 2H 3 R NLR K- 20 A1 LA - R 2k B s B2 28 MR 2 28 44 NLR WA £ 11.95 (9.39~16.38),
ST AR Ve R R 4 3.55 (2.27~5.88), A AT LT LHEE(Z = 10.87, P < 0.001). 5 F 1t bR B 4
HBTHOME LR (IQR = 6.99), AER AN 0 A AR AR P (IQR = 3.61), J5 & L FR(5.88)fIK Tl & T FR(9.39),
$27% NLR B A R UFI4 R X 5 B

3.2. Logistic EJ3 947

B2 Logistic [AJH 7047 & 78, NLR (OR = 1.91, 95% CI: 1.60~2.28, P<0.001). KH(OR=12.10, P <
0.001) WBC (OR=2.00, P<0.001). ¥R ZHAETHE(OR =2.19, P<0.001)} 55 Je B R AHG. £
# Logistic FIH 49N NLR. K# FRe = E, 455 87K NLR (OR = 1.56, 95% CI: 1.28~1.89, P <
0.001)H1 & H(OR = 12.10, 95% CI: 3.84~38.06, P < 0.001)} & Z 1k il R K M fale R & . £F NLR A
AR AR S AR R LA, CERE REPIE (S S, AR R ILE MR R, Aok WBC. H R4 vt 4.
MR T RN 2 IR B (K 2(a)s 3 2(D))o

Table 2. (a) Univariate logistic regression analysis; (b) Multivariate logistic regression analysis

2 2. (a) BEE Logistic EYA74; (b) ZEZE Logistic BYI5 47

(a)
A H OR 1 95% CI P1H
e 1.02 1.00~1.03 0.062
Stk 1.40 0.77~2.56 0.268
R 12.10 3.84~38.06 <0.001
WBC 2.00 1.65~2.42 <0.001
EREC il 2.19 1.76~2.73 <0.001
RELAN 0.28 0.16~0.51 <0.001
NLR 1.91 1.60~2.28 <0.001
(b)
AR OR fH 95% CI P1E
NLR 1.56 1.28-1.89 <0.001
R 12.10 3.84-38.06 <0.001
e 1.01 0.98-1.04 0.478

H: ZHEEBAGIANLR, R# ER =R,

Z K& Logistic [AIJA43 #7277, NLR (OR = 1.56,95% CI: 1.28~1.89, P<0.001)F1 & #(OR = 12.10, 95%
CI: 3.84~38.06, P < 0.001)} 5 2= R B 6 ML fa G R 3R, AR T4t 24 (P = 0.478).

3.3. ROC %4

ROC #h£E73#7 &7, NLR Tl 52 4% 5 42 ) AUC N 0.949 (95% CI: 0.916~0.981), L WHE N
774, BEIRHEUREE N 88.2%, 4FFEE A 91.4%, Youden FEEH 0.796 (4 3. &l 2).

A28 T NLR AS RIS E 1 T 2L RE . M# B EA 6.0 i, BURFEIX 91.7%, (HEES
e 76.3%; #MTE A 8.0 I, BUKEE 84.2%, HRrfE 92.1%; HUMH{EN 9.0 I, FrHETHE 95.7%, H
MUK 42 78.9%. LB %8, AW FHESRE NLR > 7.74 Nt LB I R 5 {81012 AT % Ff NLR > 8.0
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PERSE R TR A ARECE 44 1 3).

Table 3. ROC curve analysis of each index for predicting complex appendicitis

3. BiERTUNE R MEE ZH ROC &2

E{=gan AUC 95% CI KT E BURE e
NLR 0.949 0.916~0.981 7.74 88.2% 91.4%
EREC il 0.941 0.899~0.984 9.22 90.0% 85.8%
WBC 0.924 0.876~0.972 11.43 86.7% 84.5%
R 0.900 0.894~0.906 - 91.7% 88.4%

7 RORDFEBETLEMME: FTE EAR P {E1<0.001; NLR ) Youden F8%UN 0.796; AUC ML FHF, 95%

CI N 95% B 5 X I8
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Figure 2. ROC curve
2.ROC HhZk[E
Table 4. Predictive efficacy of different cut-off values of NLR
Fz 4. NLR A [E)#HHE R TN A RE
b {E U Fr PPV NPV igiili s Youden
6.0 92.1% 76.3% 69.0% 94.4% 82.0% 0.684
6.5 90.8% 79.1% 72.0% 94.2% 83.3% 0.699
7.0 90.8% 85.6% 80.3% 94.2% 87.4% 0.764
7.74 88.2% 91.4% 87.1% 92.2% 90.2% 0.796
8.0 84.2% 92.1% 87.6% 89.4% 89.3% 0.763
9.0 78.9% 95.7% 92.4% 86.9% 89.8% 0.746
T BEEB{E(Youden ¥R ) PPV: PHYETUNIME: NPV: [ FUNIE.
I DA % 2718k g
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Figure 3. Cut-off value selection curve

3. B AR
4. g

AHIF T IS 215 491 S R 2 48 R8E 00) [ED B o AT R, A2 2 1 B8 98 R T NLR 7K 5835 i TR
HAMER R (11,95 vs 3.55, P<0.001). FLIK K Logistic [A1J343#7 i 7x, NLR J& 5 24P 2 4 (1 G 56
ZE(OR =191, P<0.001). ROC BhZk /& B, NLR Tl & < & 1) AUC N 0.949, Ll
7.74, BURFEFIRE ST 0N 88.2% 1 91.4%, TRMIZLREL T SChkHfoE . FikghReER, AHi NLR mJ{E
DR 2 1 R AR R AT SR A

NLR 7E SUERE ™ SR B PEAL HR OB A5 2 2 WU 5T UESE . Rajalingam V.RAE[ 10148 799 i 2tk
bR 76 AR, I NLR Tl &2 2 PR 22 46 1) AUC 4 0.727, SefERIBTE S 6.96; ST ANSE[1 1A 78 &
7~ AUC N 0.829, MHE N 15.705. AT AUC 4 0.949, LT FR&ER, SAE#WiE 7.74 AT Lkt
FLZ T B S T NHFRFE . FEAS B SO BE 70 B BRI 22 G 0% b4, ANHIFFRUESE NLR B ae 5 &
PAHIT(AUC 0.949 vs 0.900), {H NLR 1E AR MELIE Eabr, A EWABzm, BAMELHA.

NLR F 5 10975 B AR BEELAIAE T b MR 20 B3 22 15 96k E0 40 s iR B TR FH o v PR 20 e S ik 4 B
SRR i e AR I SORE RN AR, AR AR (A SR SRS R R A, LR I N s W 4 0 s N
SREE[12] [13]5 Tk A0 M A Dy 3 R B2 AR AR Co AR B, 6 77 B RS G BSOS ROIRAS T ATt B A T34 n 8 Fg 4
ikEhs, SRS bk g, SRR G T 2. AW 0 NLR 5 k4 i 2 1E A ¢
(r=0.581), HilkE4H 2 FAAR S (r = —0.648), BE—BIGIE T iX— L.

HAFRVERSE, AR LZIHE Logistic A0 HT 78, NLR (OR = 1.56,95% CI: 1.28~1.89, P <0.001)
IR A(OR = 12.10, 95% CI: 3.84~38.06, P < 0.001)F 45K J« M B 4 ML G R &R . RE NLR 5K #
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FiEL

AP AE R 5B A P OR #A NLR FRAZEL 12.30 vs BRI 3.56, P < 0.001), {HFEH [ B4 5E HIAS ] 4
fE: RIS RRE R PG IR R I, NLR A2 20E - S P (1 SLie = 8hr. NLR /% MLk = iEbr, A
ZFMHNW R, CEPS R AE R B G A B A SRS R, IR S M B 5

HOAREFBAALL, NLR BAMRRHE: O REFHILFEH, THBFRMLERKR LS, G528
SR @ Jo CT ka5 (0% 5 28 e KU, Jo 7 75 A 25 (B 3 AP s ) Al e AR 2 35K T~ CRP.
B4 2 JRU(PCT) S5 OE bR B, & A &G B U H R 2 BT WU HE R -

BT ARWEFUAE R, UG RO SR Bh S bR R 28 AR H UL B NLR: 47 NLR>7.74, N FE MR SBE 5 2%
YRR %, BTGB RFRE IR TFRIBIT: 5 NLR<6.5, 4G INRRI. B AL EIRT
BITE LS, BRI EFA.

K FAFAE L TN RRYE: © sdeeEmvE g, FEARERRERLS 6), TTREAAEEFRmMA; @ K4
N CT SRS ABAR (Ui 55 544), FTRERZIA 2 R /45 s ® AR5 HARH B S R bR (4> 5 2 980E
T % SIL. I /INBR/ibk 40 A LB PLR)BEAT IR RE LU . KRR TR 2 hls s RAEASHTRE ML 7T I8 IE A
510, IR NLR BAA AR ZRRAE G RIEAR VE 23 55 22 DR 3 A 2R , DLt — S04 i AR T PPl R HE R 1 -

5. &g

AR HT NLR X & 2k b R & HA RIFHIBNE, AUC I 0.949, T4 K EEIr. NLR>7.74 N
AT (UK S 88.2%, HF5fE 91.4%), ISR ATT(EICIZ T RA NLR > 8.0 (BUKFE 84.2%, FFrefE
92.1%)1E L TR AT FaAm o G WO SEABh Sk bRl BB 9% S 3 1 AR I NLR, 25 &l PRI S FLABAS A 25 4
Wi, CAGARIAIT OSBRI BT TR
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