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W E: BE K D-=—%M4K (DD) . C-RE%&d (CRP) . B45% KR (PCT) . PHEmCLSHEmib/i (NLR)
Boa mppit s (WBC) ik P X g8 4ra)UE L 4 W E X (complicated acute appendicitis, CAA ) #3516, #
SFRMAER SFISE, iR SRS AT2018 F 1 A ~ 2021 1 A& LEFTILEEEA LETH IR AN E RSB
8 ST BB X &4, WMFBRILER S HE RHRE KA (n=237) Fedb A MR E K4 (n=341) , 1A =5 Logistic
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DD[1.04(0.46, 2.67)mg/L vs 0.36(0.22, 0.58)mg/L], CRP[51.00(17.00, 98.50)mg/L vs 9.00(5.00. 24.00)mg/L], PCT[1.06(0.23,
2.80)ng/ml vs 0.10(0.05, 2.80)ng/ml], NLR[9.80(6.56, 15.50) vs 26.93(4.14, 11.60)] % WBC[16.54(13.48, 20.59) x 10°/L vs
14.99(12.08, 18.44) x 10°/L] K F £ FF it F & L (Z=-11.975 ~ -3.799, 3 P<0.001) ., Logistic & )2 5 #7132 += DD,
CRP, PCT Z NLR AN J b R E XK L A0 R E (P<0.05) , ZBIiE, =T E )2 TR AR Fo e SO FRM AL
A AR AUCHE, FHE A 35 7 Z 5 8 4 80.1%, 0.857, 79.2%, 83.0%; 79.6%, 0.813, 73.8%, 86.7%. %5t
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Abstract: Objective To discuss the diagnostic value of D-Dimer (DD), C-reactive protein (CRP), Procalcitonin (PCT),
Neutrophil Lymphocyte Ratio (NLR), White Blood Cell (WBC) count to complicated acute appendicitis (CAA) in children, in
order to build a prediction model and to verify it. Methods Retrospective analysis of 578 hospitalized children with appendicitis
diagnosed were studied in Children’s Hospital of Shanghai and Shanghai Pudong New Area Gongli Hospital from August 2018
to January 2021. They were divided into complex appendicitis group (7 = 237) and non-complex appendicitis group (n = 341).
The prediction model of complex appendicitis was established using binary Logistic regression analysis and Chi-squared
automatic interaction detector ( CHAID ) , and the accuracy of the above two prediction models were verified by the receiver
operating curve (ROC). Results The levels of DD[1.04(0.46, 2.67)mg/L vs 0.36(0.22, 0.58)mg/L], CRP[51.00(17.00, 98.50)
mg/L vs 9.00(5.00. 24.00)mg/L], PCT[1.06(0.23, 2.80)ng/ml vs 0.10(0.05, 2.80)ng/ml], NLR[9.80(6.56, 15.50) vs 6.93(4.14,
11.60)] and WBC[16.54(13.48, 20.59) x 10°/L vs 14.99(12.08, 18.44) x 10°/L] were higher in complex group than those in non-
complex group obviously, the differences were statistically significant(Z=-11.975 ~ -3.799, all P<0.001). Logistic regression
analysis showed that DD, CRP, PCT and NLR were independent risk factors for predicting the occurrence of complex
appendicitis. Accuracy of Logistic and CHAID were 80.1% and 79.6%. AUC, sensitivity and specificity were 0.857(95%CI:
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0.826~0.888), 79.2%, 83.0%; 0.813(95%CI: 0.776~0.850), 73.8%, 86.7% respectively. Conclusion The detection of DD, CRP,

PCT and NLR have good clinical diagnostic values for the prediction of complex appendicitis in children. Both Logistic model

and decision tree model have high accuracy, sensitivity and specificity for the diagnosis of complex appendicitis in children.
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KA U E R R RIS W B A IR AR AR L I
W ARAEFEIR FARGOR, IR EIZ B 25 1, AA
I REZVERE R (complicated acute appendicitis,
CAA) FHE & 4% 1% W B & (uncomplicated acute
appendicitis, UCAA ) . HHFIH 4/l (WBC) 3%k, C-
A ( C-reactive protein, CRP ) FIFfki 4 fifd
WA (A (neutrophil lymphocyte ratio, NLR )
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MR, W, Ffl. EaMmERMZH: O
AR REERE, T2l BRI . RS E
W IO, QA ZURBL AR ENUZT 12
IFELH A F LRSI B ARG Bk, B2
PEBE 2 48 J % 237 9, Horp S5 4k 148 {31, 2ok 89
B, TN 94.84 £37.78 A5 AL etk R &
3414, B 196 4, Lotk 145 i, FIAE
I 11025 £33.19 A B4l P 5t 22 53 400t
SR (F=1.433, P=0.231); PI4LEAFES LA 24 5

BG4 (=5.186, P<0.001) .
1.2 BE LKA MR (355G BC-6900 4=
I A B Hr U FLESRF] ) 5 CRP (IRYIESE Astep
FEE AT B EXF] ) ;5 PCT (Nano-Checker
710 B Ge Z2 MR IAYL X 5] ) s DD ( HAER
7K CP3000 %Y F B EE AT L BCE R ) -
13 Z& XTHL W aEmEB RN EHE T A
BEfe, SiEGE KA i 40 Bk, CRP, PCT A&
BEIMINBESFKG AL . FEARZL B EE (3 000r/min 2
O 15min ) JEHUETER, CRP SR BRSO Lk,
PCT fli FHEAHZ AT 0875, DD A Heid it thihik
1.4 it ob KA SPSS 21.0 A T4
Br, ESAS R WAERS LIE £ PRl (X xs) ik
¥ DD, CRP, PCT, NLR } WBC Z5IE IEA %R,
FHARAE R (DU E) [M(P,s, Pys )] Fm, 4HIE] L
R Mann-Whiteny U K50, 23] ROC #h4k, 15
AR THOI 2 Z 0k ) 2 AR I 2 B e . BT
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HESR I FH P SRR P 57, CAA (TR Y . )5
fifi I ROC il £ XF — I [ A5 751 5 e S A A AR A 7
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P<0.05) .
2.2 ROC ¥ £ 4 #7 ¥ 24547 DD, CRP, PCT, NLR
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Mo tr, 15804 RAETE i BWTE, $#2/5 DD,
CRP, PCT #1 NLR AJ 257 il CAA By &4
2.3 Logistic B2 5 A7 TAM Z J R E K E A6
BB 5 SR AR K3, DIERHEELR
P BB & N A &, # DD, CRP, PCT, NLR &
WBC 15 A28, RHMERZE LS| AL Logistic [l
H, AR E. WBC A& CAA ffE
B2 (P=0.06) , 445 50 A Sr 50 7555 A 3R
(P<0.05) o FESTIRA FFNSAE T CA FiAsE
A, TR - SRt RIS R R AL A B AT
(P=0.16) .
24 vADD, CRP, NLR #= PCT # s CHAID % %
BAER G AT LR CAA WIHAE &, ¥ DD,
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CRP, PCT K NLR fE M8 BEHLIHE 80% 1
WGREA (n=444) F120% MKGIOFEA (n=134) ;

K 1. #7% DD, CRP, PCT =/ RIEIEFRTE A4
THM AR Y HAG e REORON . #7824 CRP AR Y

CHAID A= K ik X e A A2 B A, A g s iy, Il

JEIF, FETY A 9 TR CAA AIMER = 91.9%,

x1 EEHRAS S FHARIEIEIRILE (M, (Pys, Pys)]
TiH JEE AL (n=341) S (n=237) 7l P
DD (mg/L) 0.36 (0.22,0.58) 1.04 (0.46,2.67) -11.788 <0.001
CRP (mg/L) 9.00 (5.00, 24.00) 51.00 (17.00, 98.50) -11.975 <0.001
PCT (ng/ml) 0.10 (0.05, 2.80) 1.06 (0.23,2.80) -11.737 <0.001
NLR 6.93 (4.14, 11.60) 9.80 (6.56, 15.50) -5.779 <0.001
WBC (x 10°/L) 14.99 (12.08, 18.4) 16.54 (13.48, 20.59) -3.799 <0.001
N (%) 7940+ 1131 83.68+7.44 -5.110 <0.001
L (%) 1452 +9.62 10.17 £7.20 5.898 <0.001
x2 DD, CRP, PCT, NLR & WBC X} & Z14 i B A2 B L RE AT L B
BE| AR b E R (%) FREE (%) AUC 95% CI
DD (mg/L) 0453 0.605 67.9 774 0.788 0.750 ~ 0.826
CRP (mg/L) 0.446 20.500 72 74 0.791 0.753 ~ 0.829
PCT (ng/ml) 0477 0435 64.1 523 0.784 0.745 ~ 0.823
NLR 0.239 6.539 764 475 0.641 0.596 ~ 0.686
WBC (x 10°/L) 0.156 15310 61.6 540 0.593 0.546 ~ 0.640
%3 DD, CRP, PCT, NLR #1 WBC Fiifll & Z- 4@ E XK B Logistic B34 47
Wi H B A R s Wald o {f OR & 95% CI P
DD 0.934 0.178 27576 2.546 1.796 ~ 3.608 0.001
CRP 0.017 0.003 24817 1117 1.010 ~ 1.424 0.001
PCT 0223 0.081 7502 1.249 1.065 ~ 1.465 0.001
NLR 0.037 0.018 4.185 1.038 1.002 ~ 1.075 0.041
WBC 0.069 0.025 7.686 1.070 0911 ~ 1.210 0.060
BHO
ES % n
SRR 59.2 263
SRR 40.8 181
F-——-- - 2it 100.0 444
: m I EERE !
| BERE |
CRP
Adj.p{&=0.000, £75=107.364
df=2
|
(10.000, 41.000] >>41.000
X8 % n
miEERAE 634 90
EER® 366 52
Bit 32.0 142
Adj.P{E=0. 021,[1273:9 268, df=1 Adj.P{E=0. non',a-(;;s:m 933, df=1
<0.310 >0.310 < T.SAO > T340 < 1|.37D > 1|.370
TH4 THS THE6 TR THS THO
%5 % n ES % n S % n %31 % n S % n 23 % n
mESHE 910 81 miEERE 734 58 mEERE 769 70 mESRE 392 70 miEERE 403 29 m SR &1 5
uERE 9.0 8 uERE 266 21 ERE 231 21 LF 254 60.8 31 uERE 59.7 43 uERE 91.9 57
Bit 200 89 Bt 178 79 Bt 205 91 Bt 115 51 Hit 162 72 Bt 140 62
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2.5 ROC £ 55 7 A% TR0 AL A 69 B4 HE /5
BERIXT CAA T4 584 i I R, AL RE . 43 531)
2221 — I Logistic [F1HAALFIH AR ) ROC
2, PRI IIAERR . AUC fH, REUEMEy
SEEESYHIN: 80.1%, 0.857(95%CIL: 0.826 ~ 0.888),
79.2%,83.0%; 79.6%,0.813(95%CI: 0.776 ~ 0.850),
73.8%, 86.7%. WIFIR IS P<0.001. 7R PIFRHR
RN CAA T SA A4 5 () I PR I FHALCRE
3 itig

ILEE MR (CAA) A 5| ™ & I K
FERAE, FBTRGH CAA FFREUA IE B 1A T 45 it
FREE P BT ILEM B RIER AR S, L
KeME DABC A 2547 v B ) A4 A A S T LA A, B
BLE CAA RS HA PRI, BATiE 2058 iR
WBC, NLR, PCT, CRP #il DD %48 d6h5 ] T
T CAA B R R o8 7, HlRA WAL
PR 28 T ASE L 43 B 8 A S ATF 5 418

MR 2B S A B, RAER TR
CRP FiAFfFHVH Ay, AT DR A2 5 R AE 259
M REAAPE TARIN, i CRP RN S HLA %
SiE S AR S IEAR G ), GORTER 45 ) % ¥, CRP
[ 7K AP 38 7T DL G H A 2 SE 5 A5 2 WBC A5 5 = (1)
ZWIlEE. 7E CAA IARRIWFZE T CRP 45 R AE7E
225, FUII % U (% [R5 6 CRP AR
S} 40 mg/L B, W AE R CAA BTN 5, 1 it
K I CRP HIERWTE  46.6 mg/L I r] fSsim] . A< 3¢
1 CRP Hlill CAA [ #K Wik 20.5 mg/L, #&nA
—RE G RTINS . AR BRI, nTREE
SIS XF GAFWS B B BERCRAT G, Wi LR s
ARG HFIEA i CRP B J 3L — @ M e,
PRIEA G G AR, X RFAE R BER CRP
EXFFU CAA BG4 A

BASS 487 It ad 4R AR Yk F5 3 NLR 7]
DLSARR IR bR, H 5 4 B SERE N AN RN 11
FEERRRE R IEANSE B, ShAAR M R 0 A
R R LA B A D, BUR ML R ™
& EAMAA 17 T AL 8 914 4] H 3 A T
R MONLR #iill CAA B # Wi {8l 8.8, AUC=
0.910, RS 76.92%, TS 100.0%. AT A
I CAA 21 NLR R IBT{Eh 6.539, AUC =0.641,
HURE 76.4%, FrFEE 47.5%, R NLR
i I CAA % RE # 22, SEVINC %5 " #F 58 & 3
NLR>4.8 0] % & %4 CAA, HRELE N 78.4%,
e R 41.7%, AFFEER S5HAHML, 3] NLR
X T4 F bk B e e A — s T A {1

PCT {ENFEES R AT T, FEEHREE C
YRS, IEFRASH S BB 244G RAEH F o

Es b UL N NS Gl SR T = 22
FHAEFT e 2 P e e P i B HG ™ E R BE A i
FOREE BN R PCT XA 4 i 2 R 112 T 5 -
AUC=0.833, ZRJ¥ 80.1%, FFIF 84.1%. MM
O 3CHk U GAh, PCT 218 CAA RIZLRERIMIK, 1Y
YERFIW 2 BEFE bR . ARG BRI &L, PCT il
I CAA i AUCHH 9 0.784, A —E I A2 Wi i,
BRI 64.1%, FemE R 52.3%, $27R 5

D- ZRIKNE N AR CIREM Y, P 35
RGBS I & AR B AR RE S5 0L i) 4%
DIV B FF 2. 7€ DESTEK % " g #fF58 oh, I
DD fEatEmER (AA) EAR, WRERET & ;
I ELFf & B G, 765 24h DD ¥k B 35 31 i {F

(0.300+0.127 w g/ml ) , 171 b 2 B[] & Jo e 5 DIJ i

W R, UL DD 7ESRE RS 1 2 25—~

B A fk, BU 45 DT XENT 14 % 1 327

B L K e AA BIBESE, #2755 DD WS B &

KA E AR S EADC, DD (AUC=0.793) 1Y

FF 5N 90.0%; {EASBIESE h DD (AUC=0.788 )

HYRE SR BEN 77.4%, $&7m B i HT 26 bl RS RE

KAES
VERNRAETEBR, TELI AN [R] B B S 6 2 A6 D

SERAMERANE] L (A LB G 1 2 D REEAS Rl 4F 1%

W BAEtE 22 540 U7 DR S BT R TR R AEHE
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CAA,

TE AW 5% ', . JC Logistic 71 9 43 ¥ & B
DD, CRP, PCT Jz NLR & Hililll CAA )7 37 & 5
HE, A LR RIEFE R 7 B H =T Logistic il
TNABETRY 7 e SRR TEY , 308 3 A 8 %) 3000 ARE 23 1)
ROC HfiZk, H AUC HF5318 0.857 F10.813, &
TARA R — S AEFE PR BN CAA, $REKE RIAETR
P S A AR R I A

MR TREA AR, ARABAFEREMN ETT
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