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MR RI TR E . WIEALR 3238 TAESRE £k (receiver operating characteristic curve , ROC) . Hosmer—Lemeshow £ 55 5
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Construction and validation of a risk prediction model for sarcopenia in

patients after pancreaticoduodenectomy
Zhang Xiaojiao,Zhang Dan,Wang Feitong,Zhao Huiling,Ding Ling ,Mao Ping
(Department of Hepatobiliary , Pancreatic ,and Hernia Surgery , The Affiliated Hospital of Xuzhou Medical University)
[ Abstract] Objective: To construct and validate a risk prediction model for sarcopenia in patients after pancreaticoduodenectomy
(PD),and to provide a basis for early identification of high—-risk populations and formulation of individualized intervention strategies in
clinical practice. Methods : A total of 365 patients who underwent PD in The Affiliated Hospital of Xuzhou Medical University from
January 2023 to December 2024 were enrolled as subjects, and they were divided into modeling group with 255 patients and internal
validation group with 110 patients at a ratio of 7:3. Another 120 patients who underwent PD from January to December 2025 were en-
rolled as the external validation group. The onset of sarcopenia was determined for the modeling group on day 30 after surgery. The uni-
variate analysis and the binary logistic regression analysis were used to identify independent risk factors, a risk prediction model was
constructed, and a nomogram was plotted. For the validation groups, the receiver operating characteristic (ROC) curve, the Hosmer—
Lemeshow test, and decision curve analysis(DCA) were used to assess the discriminatory ability, calibration , and clinical practicability
of the model. Results: The incidence rate of sarcopenia was 38.8% (99/255) in the modeling group. The logistic regression analysis
showed that body mass index (BMI) , Patient—Generated Subjective Global Assessment (PG=SGA) score, age—adjusted Charlson Co-
morbidity Index (aCCI) , and body fat percentage (BF% ) at 2 weeks
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(all P<0.05). The nomogram model constructed based on the above
factors had an area under the ROC curve of 0.878 (95%C1=0.835—
0.921) in the modeling group ., 0.890 (95%CI=0.845-0.936) in the
internal validation group, and 0.930 (95%CI=0.883-0.977) in the
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external validation group, and the Hosmer—Lemeshow test showed a P value of 0.743,0.728, and 0.689, respectively. The DCA showed

that the model had good net clinical benefits within a wide range of risk thresholds. Conclusion : The risk prediction model constructed

based on BMI, PG-SGA score, aCCl, and BF% has good predictive performance and can effectively assess the risk of sarcopenia in pa-

tients after PD , thereby providing a reference for precise prevention and control in clinical practice.
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U7 25 i 16 4~6 VB A T AR &, 25 /0 T5 g AL E 3
40~60 14l , & T BE A SCHk , PD AR J5 U AE & 2R RN 1%~
74% V- $418 42.5% , [R) B 25 1 10% 0% 8 SOTT s B AR
TR 105~157 ™, AHHFE S 9h AN 365 i # . R SPSS

REAILEC T A LA 365 191 PD S5 44 I8 72 3 Ll o i, I rprge
2 n1=365 x 70%=255 {51 , A1 S 45 3iE 2 n2=365 x 30%=110
Bl 3 HC2025 45 1 7 % 2025 4F 12 H FA B #:32 PD (1)
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PR J5T £ A < >R F A= 99 W B 53 AT (bioelectrical impedance
analysis, BIA) Il & P4 JI & A% JJL &L 5= (appendicular skeletal
muscle mass, ASM) , If-i17& mﬂi%%ﬂﬂﬁ%?ﬁ%ﬁ((appendicu-
lar skeletal muscle mass index, ASMI) , B} ASMI=ASM/£} &2,
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(transferrin, TRF) | Ifll £ & H (hemoglobin, Hb) | A& 2 H (total
protein, TP) % & F£ 48 b , LA & C [ v & H (C-reactive pro-
tein, CRP) | " 4 Kz 41 g — ik % 40 it [ {& (neutrophil—to-
lymphocyte ratio, NLR) % R M6 b5 . @ AR J5 2 Ji 14 g %
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5% 4 (International Study Group for Pancreatic Surgery , ISGPS)
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bk DL BORHE PP T B AL - (ORERIR 50 R FI DG 2%
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Form, IPAQ-LF)™ i [] %5 th [¥] bR 4K J 1% 2 i 2 1 7€ , Jt
T AN, T AT AL A A 25 1R UK O S i
O ALHE TAE A8 | HF AT IR RIR 40084, BT
T3 2N« HEI Sl B HEA T AR e A e 5 B 2 8 A Y
(metabolic equivalent of task , MET) . 14558 B {6 56 4 MET %
TRIETE SN 2 MET, Ge45 50 B 2 19 4 8 R H] (min) , 8
PR 33 gy ik (MET - min/ & ) =3 5 2 3% ) 5 1] < 8-+ 7 4556 )27
TG B TA] x 4+ R B2 3% Sl 18] x 25 A4 B4 3 3l it 43
3AREGL, 53 B AR 33 3 7K (<600 MET - min/fi]) | Hh
1A 3% 17K F- (600~3000 MET - min/J& ) . i85 44 71 1 2 7K F
(>3 000 MET-min/J] ) o @R HIAF W15 1E A 7R 2R 43 I iE 15 5K
(age—adjusted Charlson comorbidity index, aCCI) 1 fb P-4
B I E PR AR IR AR A A I R P4y
XF 19 A& HEAT AL 23, IF45 47 B 0~4 3, 3F70 73 A
BIE(~2717) PEB~457) HE(2500)3%.
14 %tk

R FH SPSS 26.0 #EAT K 7347, et gL ) T
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TR ORI AL + AR 22 (v 2 ) Fom RS AR AR ¢ 46
B FEAT HOB s AR IE 200 A0 BT 22855 TR BEORER JH Hh 2 %%
(DY 43 R ) (M, (Pys, Pos) 137K , R JT] Mann—Whitney U £5;
55 THECRORER FIEORN A 43 L3RR R TR 7 i e 47 L
5,85 P<0.05 i P 40 T Logistic [B1J9 20 #r . [BIIHRG2R
75 Z 8 Ik P (variance inflation factor, VIF) 32k P2 W,
SR VIF>10 4" S SR VAR B, JRe 20 58 I 57 A B R 36O
o SRS TR . SR R Studio 4.2.2 #2151 4 1&g
TR A PR SRR ZH RN S AR eIk 2H vh T R AR R GG IE , 4
HEPEAS R RE AN R . DX 3B« A2 TAERAE 2k
(receiver operating characteristic curve, ROC) & [l £& T fif £
(area under the curve, AUC) PFAl , 5 P<0.05 Ui B AR UG S PR
X438 s @QFHERE . R H] Hosmer—Lemeshow #0415 G 30
IR IR HEIT 2, # P>0.05 16 W88 750 (3% 0000 AE 52 5 5 Bk
IG5 RERE BT s I RS2 I <l i PR i ¢
23 HT (decision curve analysis, DCA) P4k A [A] o8] A T A
R aRAs , i RIS 2% . KK i «=0.05.
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AL B AR, S S e, DA ORI
SRR SERENEFIER 1
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2.1 EARL N SRIRGELL e SR IR TR LR B K — AL A A PdR

F AT AR AL | NI TR 4 5 AN 06 TE 4 s B — M TR
OB, k0 2 R A T bR 22 S LG E X (P>
0.05) , M 3 ALY ILL ORI A 354, WA 1.

£1 2AEE— AR, %;x £ 5 M, (P, P,)]

WiH el ABIY] (n=255) WEBEIEL (n=110)  SMBEIEL (n=120)  N/Z{E  PIH
5] % 151(59.2) 62(56.4) 68(56.7) 0.852  0.652
L 104(40.8) 48(43.6) 52(43.3)
AR (%) <55 96(37.6) 35(31.8) 40(33.3) 2315 0510
56~64 91(35.7) 42(38.2) 48(40.0)
=65 68(26.7) 33(30.0) 32(26.7)
BMI(kg/m?) <18.5 70(27.5) 22(20.0) 28(23.3) 3.125 0210
18.5~23.9 115(45.1) 56(50.9) 55(45.8)
=24 70(27.5) 32(29.1) 37(30.8)
KBRFE (em) 41.9+3.7 42535 42.8+3.6 1.586  0.208
PSQIESF (43) 11.5+1.7 11.2+19 11.8+18 1.258  0.289
PRI JE R 89(34.9) 30(27.3) 38(31.7) 2986  0.405
JIER=%/7 62(24.3) 29(26.4) 32(26.7)
et (=378 73(28.6) 38(34.5) 35(29.2)
HoAy 31(12.2) 13(11.8) 15(12.5)
il 28 43 I 63(24.7) 20(18.2) 26(21.7) 3528 0317
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T H 255 A (n=255) WEBIGIELL (n=110)  ANBIGIE4L (n=120)  XW/Z{E  P{E
I 63(24.7) 29(26.4) 30(25.0)
I 76(29.8) 36(32.7) 38(31.7)
v 56(22.0) 25(22.7) 26(21.7)
PG-SGA 43 (43) (SN 83(32.5) 25(22.7) 35(29.2) 3.852  0.278
S AVER 103(40.4) 48(43.6) 50(41.7)
i 69(27.1) 37(33.7) 35(29.2)
[PAQ-LF #¥43(MET * min/J&) <600 100(39.2) 35(31.8) 42(35.0) 2658  0.447
600~3 000 80(31.4) 40(36.4) 45(37.5)
>3 000 75(29.4) 35(31.8) 33(27.5)
FBG (mmol/L.) 62+2.1 65+1.8 6.4+20 1.025  0.364
Hb(g/L) 1155+ 13.1 1142+ 128 113.8+12.9 0986  0.373
ALB(g/L) 38118 37.8+2.0 37.6+1.9 1152 032
PA(mg/L) 215.3+35.6 212.8 +38.2 210.5+37.8 1.058  0.348
TRF (g/1) 25+0.6 2407 23+0.6 1325  0.268
TP(g/L) 63.8+12.5 62.9=+11.9 64.2+12.1 0.852  0.465
ACCITEST(43) 1~2 95(37.3) 30(27.3) 38(31.7) 3258  0.274
3~4 86(33.7) 45(40.9) 42(35.0)
=5 74(29.0) 35(31.8) 40(33.3)
CRP(mg/L) 2.19(1.4,5.5) 2.35(1.3,5.8) 2.42(1.5,5.7) 1.025  0.368
NLR 2.20(1.5,5.4) 2.22(1.4,5.5) 2.35(1.6,5.6) 0986  0.373
BF% <15 90(35.3) 28(25.5) 35(29.2) 3.586  0.167
15~24.9 127(49.8) 60(54.5) 58(48.3)
>25 38(14.9) 22(20.0) 27(22.5)
JEEE &l 40(15.7) 14(12.7) 17(14.2) 0.852  0.652
Jc 215(84.3) 96(87.3) 103(85.8)
N £ 7(2.7) 4(3.6) 4(3.3) 0.325  0.85
T 248(97.3) 106(96.4) 116(96.7)
I s S H 41(16.1) 19(17.3) 20(16.7) 0.286  0.867
T 214(83.9) 91(82.7) 100(83.3)
UG s H 1 el 51(20.0) 25(22.7) 23(19.2) 0.986  0.613
Jc 204(80.0) 85(77.3) 97(80.8)
THALIA H I el 13(5.1) 8(7.3) 7(5.8) 0.725  0.696
¥ 242(94.9) 102(92.7) 113(94.2)
1 HE2s B &l 51(20.0) 22(20.0) 23(19.2) 0.085  0.958
P 204(80.0) 88(80.0) 97(80.8)
22 EEAEBZ TG LR Lo SELL (156 1)) , 2 2 F A — M OBk B R R A T 45 R L3R 2.

FEAR 2H 255 1) H AR IS 45~76 %, 19 (60.94 £ 5.27) 25 OR 2 4 B EAE BMILPG-SGA $F43 . ACCI 43 .BF%
%54 104 1] (40.8%) , 58 151 1 (59.2% ) 5 WU E & HE 3K L ZESHGIFE X (P<0.05) .
38.8%. K AL 255 1] A M LA ELH (99 451 AR L

F2 BRA—MERWERERDI, %;x +5;M,(Py,P,)]

TiH WIZE (=99) BN AE (n=156) XZAH PIH
P51 % 60(60.6) 91(58.3) 0.181 0.673
S 39(39.4) 65(41.7)
IR (%) <55 34(34.3) 62(39.7) 0.382 0.537
56~64 35(35.4) 56(35.9)

=65 30(30.3) 38(24.4)
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WH WUBE (n=99) ENE (n=156) X ZAE P
BMI(kg/m?) <18.5 42(42.4) 28(17.9) 26.895 <0.001
18.5~23.9 30(30.3) 85(54.5)
>24 27(27.3) 43(27.6)
FKBRFE (em) 415+3.7 422+3.7 1.272 0.205
PSQIIF43(41) 11.4+1.7 11.6+1.7 0.903 0.368
PR o S 37(37.4) 52(33.3) 0.642 0.877
JIAE s 23(23.2) 39(25.0)
Qs 28(28.3) 45(28.8)
FHiftr 11(11.1) 20(12.8)
i 2348 I 25(25.3) 38(24.4) 6.852 0.325
Il 22(22.2) 41(26.3)
I 28(28.3) 45(28.8)
\% 24(24.2) 32(20.5)
PG-SGA W53 (43) <3 18(18.2) 65(41.7) 10.125 0.006
4~8 45(45.5) 58(37.2)
=9 36(36.4) 33(21.2)
IPAQ-LF $43 (MET - min/J# ) <600 42(42.4) 58(37.2) 2.586 0.468
600~3 000 35(35.4) 45(28.8)
>3 000 22(22.2) 53(34.0)
FBG(mmol/L) 63+1.5 6.1+2.4 0.424 0.672
Hh(g/L) 1152+ 12.8 115.8 + 13.1 0.298 0.766
ALB(g/L) 38.1+1.8 382+1.9 0.352 0.725
PA(mg/L) 208.5 +32.1 219.6 +36.5 1.025 0.307
TRF(g/L) 2405 2.6+0.6 0.988 0.324
TP(g/L) 63.5+12.4 64.0+12.6 0.265 0.791
ACCIPES3(43) 1~2 23(23.2) 72(46.2) 8.256 0.016
3~4 36(36.4) 50(32.1)
=5 40(40.4) 34(21.8)
CRP(mg/L) 2.20(1.5,5.4) 2.22(1.4,5.5) 0.105 0.916
NLR 2.20(1.50,5.40) 2.22(1.40,5.50) 0.153 0.878
BF% <15 58(58.6) 32(20.5) 35.689 <0.001
15~24.9 32(32.3) 95(60.9)
>25 9(9.1) 29(18.6)
i H 16(16.2) 24(15.4) 0.089 0.765
¥ 83(83.8) 132(84.6)
JInz H 3(3.0) 4(2.6) 0.021 0.885
Jc 96(97.0) 152(97.4)
JiE g H 16(16.2) 25(16.0) 0.015 0.902
G 83(83.8) 131(84.0)
JEL S L5 B 20(20.2) 31(19.9) 0.009 0.924
¥ 79(79.8) 125(80.1)
TH G 1 B 5(5.1) 8(5.1) 0.006 0.938
¥ 94(94.9) 148(94.9)
H HE s i H 20(20.2) 31(19.9) 0.009 0.924
J 79(79.8) 125(80.1)
23 FBEA T Logistic B3 547 AR, H VIF{E 35 <S5 (BMI R 1.020, PG-SGA #1434 1.011,

ZE LM S R R A T 2 A G E X ACCITEZN A 1.026, R J 2 AR 1.024) , A7 L B 3L



— 6 — ERERXFFR

Journal of Chongging Medical University

Lotk xRSy A AR RIFRE (R 3), U2 R R AN
/REAE A R AR B 99 A G Logistic [71 543 #7 , 45 R,
BMI.PG-SGA IT-43 . ACCL 43 . BF %2 PD AR Ji 35 A& AL
RER RS SR, AR 4.

#3 HETEWME
AR TAH
BMI(kg/m?) <18.5=1,18.5~23.9=2,>24=3
PG-SGA 1143 (43) <4=1,4~8=2,>9=3
ACCIPFS3 (41) 1~2=1,3~4=2,>5=3
BF% <15=1,15~24.9=2,>25=3

2.4 PDARJE &MY A A 6 R TR B 69 My i

T ARG, ARG 2R 4 Logistic 15 43 Hr 45 4 £
PD AR5 (85 WU E K A A RURSE TN ASE 2R, 22 i 51 2R 4, DL
L.

2.5 PDAJE & F MY & k6 K- TR AL AL 64 JiiE

K AUC VAl B8 (19 X 43 20RE , L B2 AUC=
0.878,95%C1=0.835~0.921, P<0.001, & (& 76.0%, H5 5 JF
73.7%, Youden 8 %7 0.497 , 5 A #k W7 {8 0.371; P4 & 5 91 41
AUC=0.890,95%CI=0.845~0.936, P<0.001 , 7 i & 83.8%, 4
¥ 78.7% , Youden $6 %51 0.626 , St AL AW 0.195 ; SN HIE
20 AUC=0.930,95%CI1=0.883~0.977,P<0.001, R 83.87%,
¢ 5 F 88.61% , Youden 35 # 0.725 , it A # 7 {8 4 0.387, LA
b R R B B 0 X A B, WL 2, SR H Hosmer—
Lemeshow A5 565 PPAil AR IR E L 45 3 W, 3 4 P (B2 K
4.331.,5.272.5.630, P{H 43324 0.743 ,0.728 .0.689 , 7~ 1% 45
T T00 AR 25 5 SR AR e 2 i) B g o — 3k, LR 3.
DCA 255 om | KUK B {E7E 0~0.95 1)) IZ Ju Bl N, B FH 1%
BT 4 S A AR 20 TR T A R B AT T B (AL FXeE
ATAR] BB A A AT T 71 (None ) 3X 2 Bt i S s , UL ] 4

#*4 PDARFEHZUIDIEL 4R T Logistic B35 47

W B Friff i Walds P OR 95%C1
W -0.270 0.478 0.003 0.954 0.973
BMI(kg/m?)
18.5~23.9 -1.681 0.383 19.248 <0.001 0.186 0.088~0.395
224 -1.135 0.419 7.326 0.007 0.321 0.141~0.731
PG-SGA ¥4+ (41)
4~8 1.200 0.392 9.360 0.002 3.322 1.539~7.167
=9 1.632 0.431 14.365 0.004 5.112 2.199~11.887
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