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[Abstract] Objective To explore the predictive factors of successful weight loss after laparoscopic sleeve gastrecto-
my (LSG) for patients with obesity complicated with nonalcoholic fatty liver disease (NAFLD). Methods 130 obese pa-
tients with NAFLD who received LSG in the hospital were selected from October 2022 to October 2023 as the study sub-
jects. All patients were followed up for 1 year. The percentage of excess weight loss (EWL) =50% was used as the cri-
teria for successful weight loss after LSG, and the patients were divided into successful weight loss group and unsuccess-
ful weight loss group. The factors affecting the success of weight loss after LSG and predictive efficiency were analyzed.
Results There were 93 cases (71. 54 %) of successful weight loss and 37 cases (28. 46 %) of unsuccessful weight loss a-
mong 130 obese patients with NAFLD. There were significant differences in waist-to-hip ratio (WHR) , body mass index
(BMD . insulin resistance index (HOMA-IR) . triglyceride (TG), alanine aminotransferase ( ALT). aspartate amin-
otransferase (AST) and NAFLD fibrosis score (NFS) between groups (P<C0.05). Logistic regression analysis and ROC
curve indicated that BMI, HOMA-IR and NFS were the influencing factors of unsuccessful weight loss in obese patients
with NAFLD (P<0.05), and the AUCs of BMI, HOMA-IR and NFS for predicting successful weight loss were 0. 831,

0. 808 and 0. 830 respectively. Conclusion 1.SG has a significant weight loss effect in the treatment of patients with obesity
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complicated with NAFLD, and BMI, HOMA-IR and NFS are important indicators for the success of postoperative weight loss.
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C Rk A BR A T A [ R AR WK 4 A5 95 JF (Non-
alcoholic fatty liver, NAFLD) 42 48 B 4 K5 Mo H b A
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(Metabolic and bariatric surgery, MBS) #& [# Br 22 TA
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g e B Al R B U B T R (Laparoscopic sleeve gas-
trectomy, LSG)IFE# N )iz, 29 5 428k MBS & i#
[ 53. 6 %6 AR 2 A K 3 14 3808 2 2% IR ol
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1.1 —fwer BEHC 2022 4 10 A—2023 4£ 10 A
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NAFLD" 2 B 48 7 # Kb 1fE . #8917 LSG R, QR K
PENE B S NAFLD ok 8 42 52 8 A W A BE R SRR 9T .
O T 15 5 (Body mass index, BMI)>=35 kg/m?,
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AREHE, B ERPRHESE A 130 Bl FH ., T A
PABERIG 1L, MR8 E PF bR PR RL
A, 98 A R K B 2 A K &> | 4r % (Excess
weight loss, EWL) #4170 % . EWL = [ R fj & &
(kg) — R JEHE (kg) /[ RFIMAHE (kg) — brifE ik &
(kg) ], OWEMII:EWL=50%., QU ESREA L.
25%<EWL<50%, QWE KM EWL<25%. L
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to hip ratio, WHR) A&t & 5% (BMD , Hth BMI=
(A= (ke)J/[ B #° (m*)], WHR =l (cm) /& [
(em), @S9 % W MUK A . b5 A0 98 br . = I i b
(Fasting plasma glucose, FPG) .55 I i & & (Fasting
plasma insulin, FINS) | f# &5 ZH#LPT 8 2 (Homa insu-
lin-resistance, HOMA-IR), HOMA-IR = FPG X FINS/
22. 55 NRACH 5 Fr . BLH E B2 (Total cholesterol, TC) .
Hih = BE (Triglyceride, TG) . & %5 & g & 9 [0 & B
(High density lipoprotein cholesterol, HDL-C) X%
FE g4 A HH & B (Low density lipoprotein cholester-
ol. LDL-C); fF UIfig #6475 : 1 8 H1 (Albumin, ALB) |
H R A FE 7 % B ( Alanine aminotransferase, ALT),
KITEA BB A (Aspartate aminotransferase,
AST) . A Z Bk KB (Gamma glutamyl transpeptid-
ase, GGT); Il /M T %X (Platelet count, PLT), ®
NAFLD £F 4t fk #F 4% (NAFLD fiber score, NFS) =
—1.6754 0. 037 X 4E #& (%) + 0. 094 X BMI (kg/m*) +
11325 JE M /4 PR G =1, 5 =0) +0. 99 X AST/
ALT — 0. 013 X PLT (X 10° /L) — 0. 66 X ALB(g/dL),
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2.1 JEREEIE NAFLD 3% LSG ARJ5 1 4FH K48 45
Aty B#E LSG RJE 1 4 WHR,BMI, FPG, FINS,
HOMA-IR. TC., TG, LDL-C, ALT, AST.GGT.NFS fi&
FARHI (P<0.05), HDL-C, ALB /K ¥ & F A #if (P<
0. 05) . PLT /K- I i 3 PR A (P>0. 05) . WL3& 1,
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F1 EBEAEIH NAFLD & LSG REHEXEHRELL (x5, M(Pss.,
P75 )]
Table 1 Changes in relevant indexes after LSG in obese combined

NAFLD patients

L7 A A ARG 14 U/t P
WHR 0.95+0. 07 0.81+0.06  24.558 <0.001
BMI(kg/m?) 35.68+6.12  29.39+5.34  12.516 <0.001
FPG(mmol/L) 6.36+2. 54 5.48+2. 34 4,112 <<0.001
FINS(xU/ML) 39.42+6.56  35.42+5.98 7.274 <0.001
HOMA-IR 6.92+2.63 5.56+2.13 6.515 <0.001
TC(mmol/L) 6.21+2.38 4.91+2.35 6.267 <0.001
TG(mmol/L) 4.3440.56 3.0440.43  29.944 <<0.001
HDL-C(mmol/L)  2.08+0. 41 2.81+0.86 —13.108 <0.001
LDL-C(mmol/L)  3.01%1.10 2.56+1.02 4.840  0.001
ALT(U/L) 48.54£7.65  42.98+6. 68 8. 848 <<0.001
AST(U/L) 47.6847.56  42.34+6.59 8. 606 <<0.001
GGT(U/L) 40.46413.23  36.96+10.32  3.389 <<0.001
ALB(g/ML) 30.32+4.23  38.31+4.08 —21.625 <<0.001
PLT(X10°/L)  270.34+66.76 268.56+60.45  0.225  0.822
NFS - 289 CAz 7.601  0.011

(=1.12, 0.54) (=1.36, 0.18)

2.2 LRSI NAFLD 3% LSG A J5 B AUR
PR R BT 130 BIIEHEA IF NAFLD 3% 98 5 A%
e &5 b 71.54% (93/130), W8 B R B Wy 4H 5 Ik
28.46% (37/130), H 8 & i ¥) 41 WHR. BMI, HO-
MA-IR, TG, ALT,AST . NFS & & /N T I & K i T 41
(P<<0.05), W% 2,

®2 MBEAEH NAFLD 2E LSCGREREMBEEZNH[(x£s). M
(Psss Prs) ]
Table 2 Univariate analysis of weight loss after LSG in obese patients

with combined NAFLD

ol 7 D 4

B AR IR A1

A (n=93) (n=3D) U/t P
E @D 34.45+4.31  36.12+5.68 1.814  0.072
P51 1.790  0.181

5 59(63. 44) 28(75. 68)

ke 34(36.56) 9(24.32)

WHR 0.9140.05 1.0540. 070 12.783 <0.001
BMI(kg/m?) 34.40+5.65  38.89+6.120  4.036 <<0.001
FPG(mmol/L) 6.35+2.45 6.3742.53 0.042  0.967
FINS(,U/ML) 39.25+6.43  39.86+6.52 0.486  0.628
HOMA-IR 6.54+2.12 7.86+2.349  3.109  0.002
TC(mmol/L) 6.20+2. 38 6.22+2.45 0.429  0.966
TG(mmol/L) 4. 30+0. 26 4.42+0.349  2.168  0.032
HDL-C(mmol/L) 2. 80=+0. 39 2.82+0.51 0.241  0.810
LDL-C(mmol/L)  2.58+1.36 2.50+1.18 0.314  0.754
ALT(U/L) 47.53+6.68  51.08+7.319  2.661  0.009
AST(U/L) 46.67+6.38  50.234+6.450  2.862  0.005
GGT(U/L) 39.94+15.08 41.76+15.32  0.618  0.538
ALB(g/ML) 30.62+4.21  29.56+4.08 1.307  0.194
PLT(X10°/L)  269.95+58.42 271.31+60.45  0.119  0.906
—3.98 -2.18

NES (=1.29, 0.16) (—1.02, 0.49P

W 5 E R4 . OP<0. 05,

2.3 UL RES I NAFLD B3 LSG A5 s & 8UR
MZHFRE N LA 2 A& ) o RS & (i =0,
K =1), Lk WHR.BMI, HOMA-IR., TG, ALT,
AST . NFS fEh [ 28 &, 45 3 7% , BMI, HOMA-IR
NES J& 8 35 9 5 R B (1 78 Fs 2R (P<<0. 05), IL3k 3.
®3 HIMEEEEH NAFLD £ LSC RERBERRENSEEST

Table 3 Multifactorial analysis affecting the outcome of weight loss after

LSG in patients with obesity combined with NAFLD

5 br B SE  Wald OR 95%CI P
WHR 0.656 0.336 3.821 1.927 0.998~3.720 0.051
BMI 0.493 0.208 5.618 1.637 1.089~2.461 0.018
HOMA-IR  0.594 0.261 5.180 1.811 1.086~3.021 0.023
TG 0.721 0.390 3.418 2.056 0.958~4.417 0.065
ALT 0.618 0.360 2.947 1.855 0.916~3.757 0.087
AST 0.568 0.339 2.807 1.765 0.908~3.430 0.095
NES 0.821 0.345 5.663 2.273 1.156~4.469 0.018

2.4 JEREA I NAFLD 3% LSG A i s 545 5 i
A AT DAGER 2.3 mERA LI B LT
(BMI.HOMA-IR NFS) 2 il 1l 5 #x , 42 458 Jak 2 5 2y
%2zl ROC fh £, 45 3 B /8, BMI, HOMA-IR,
NFS f A #% Wr 25 (8 43 % 4 31,46 kg/m” . 4. 86,
—1.62.3 # 100 98 B K P By AUC 43 5] 4 0.831,
0.808.0. 830(F 4. 18 1), AR fpe {3 485 By A (E K 28
A3 MK BMI 4H (<<31. 46 kg/m’,n=282) i BMI 41
(>31.46 kg/m’,n=148), ikt HOMA-IR 41 (<4. 86,
n=78) f11H HOMA-IRI 41 (>4.86,n=52),fk NFS
H(<—1.62,n=73) 7 NFSI 4 (>~ 1.62,n=57);
ik BMI 41 ik HOMA-IR 21 & fft NFS 41 EWL 43 %
KF#H BMI 4.5 HOMA-IR 4 Je /5 NFS 4 (3 P<
0.05), W% 5,

% 4 BMI.HOMA-IR . NFS i ill L 88 4> #7
Table 4 Analysis of BMI, HOMA-IR, and NFS predictive efficacy

IRAEI FUE FRRE e

55 3 5%C
nH Wa (% (% (v AUC 95%Cl

BMI 31.46 kg/m? 77.43 86.48 80.00 0.831 0.750~0.912
HOMA-IR 4. 86 70.98 89.19 76.15 0.808 0.724~0.893
NES —1.62 79.56 78.37 79.23 0.830 0.760~0.900

1.0
ﬂ 4% 97
—BMI
0.87 S —HOMAIR
2061 —>EL
=
0.41
0.2
0.0 . . .

0.0 02 04 06 08 1.0
15 5 1
& 1 BMI.HOMA-IR.NFS Fill 5 &5 I 5 & # ROC # &k
Figure 1 ROC curves for BMI, HOMA-IR, and NFS to predict success

in weight loss
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%5 7[E BMI.HOMA-IR.NFS £# EWL b (x )
Table 5 Comparison of EWL in patients with different BMI, HOMA-

IR. and NFS
21 51 n EWL(%) t P
£ BMI 4 82 56.34+6.13
15 il 7.146  <0.001
= BMI 4 48 48.45+5. 98
it HOMA-IR 4 78 61.12+7. 34 )
N 10. 970  <<0.001
= HOMA-IR 4 52 46.86+7. 14
X NFS 4 73 57.56+6. 85
15 L 8.548 <<0.001
= NFS 41 57 47.45+6. 48
3 it

1 T AT AR 36 7K ST B o7 5K AR 4 R Y
JIE ke N B S B AT 3B B 0 e A B T AR A 4
(World health organization, WHO) & i i) £ 8 W7~
SERAE N IR AREZ 6.5 42, i AR A 1 B Y
IRD o SI 0 R AW | R (1) Y L I S ]
NAFLD # A Sy 2 AR 25 & F 78 TR i B AR R 3, A1
Fb T A A% 48 AR B2 14 AE JHE B8 BB g P M A AR X
RAFAE T R Y 8 B L 3 AR B X IR T IE B A
NAFLD #3519 MBS $ AR ik AT FIATT

ABEFELE R Bos  EES I NAFLD &3 LSG R
J5 1 4 WHR, BMI, HOMA-IR, TC, TG, LDL-C,
ALT AST 4855 ¥ T R F1 (P<0.05), £ H LSG
A B E A S =LA I B GEE . X S
— TR AT IE PRI E TR LSG nf ok 35 A0k 5 3 1T J0E 2 fig
18 S 30 25 SR AT H 3k ol e Ak R R A K A A
FFFIa Se B K B E] A BE DT IR 5T . A BESE L 130 fi] R
Frh s E I 93 ] (71,54 %) , W T A W Ih 4 37 1]
(28.46 %) , AT WLATY A ¥ 4 8 KRR A B 2. X
Eb P 2H 5 kL & B, 0 EE A T 40 WHR ., BMI, HOMA-
IR, TG, ALT, AST, NFS B & 1% T ¥ & & i 2h 4
(P<0. 05) , gk— i@ 1t Logistic [MIF4#7 &/~ , BMI,
HOMA-IR \NFS J& 5 Wi It i & JF NAFLD M % 0 &
R FE I % (P<<0.05), HHF5EEY,BMI 5
SR N S 2 A O, AT R 4 B R D Y SR AR L 6 BILAA B
BEAC . O i A B0 & A AR B 2 —
M ~oto) - Rashdan 2857 fF98 d3iF 52 BMI 2 E TR
W fe I A R L B 5 AR S e 8 8O S 9 — 19 1A
KM, NAFLD kKAFAFAEiE R R EZ —
FE 0 5 ZHCHC L WO & B S R KP4
R 05 7 A 3G s 5 | kS T 4 B B 5 R S TG 7K P i —
Ak e 5 A R B 2 HEPT AT 38 B ) 55 8 FE A 5 0 s
0 248 B Bl e n Il 9 25 R M R B R L b oM IO U 5 B
U7 BR A B0 K OF T30 IR 5 R AT 5, 1 i e 5 = i
YRR S E 0GP A 00 JH 0 3 a8 R0 3E — 25 458 473 i 5 1R
Wk R 1 AR S A Dy R G HR 4k T s e AR

LSG A Jm ool 8 4R i 2035 . NES & — Ff JH T Ak £F
AeAb ik AR R A PRV 43 R G0, 8RS B Tl IR A
B2 R 1 i 7 P B A TR 1 R T A R G 3 4F 4 Ak Y
W R0 B . O A AT R R R R A B0 T
Koh % 5@ 3 — 70 1] ot o4 WF 58 & ., &+ NFS 9
NAFLD ™ &2 5 fifi 1L.SG A5 A0 mi AL, IF 51k
FIH D E AT B A G X — 25 R AR B SR AR A
Y RS I NAFLD B % LSG A JS N EE X
JFF£F 2 A ) 50 B 15t . DL A, AR BIE ST ROC il £k 45 1
7R . BMI, HOMA-IR, NFS iy & &% 2 i AUC
4% 5 k0. 831, 0. 808, 0. 830, it 1 A% bt 45 {1 43 1 Ky
31. 46 kg/m’ 4. 86.-1. 62, Hi b 8% B o5 (E0Ks R 5 00 A
AR BMI, HOMA-IR, NFS 41, & # it BMI 41, i
HOMA-IR 2 }fit NFS 41 EWL 43 %Kk T =5 BMI 41,
i HOMA-IR 4} #5 NFS 4 (P<<0. 05) , #k— H{IE 3¢
BMI.HOMA-IR.NFS 5 &£ #& LSG RJ5 EWL # %,
ARIFFEINAEAEA JE Z AL RAT ALB K FHBAL. 45T T
LB IR, T BB A SEE 45 R L R i N EH ALB B E
HEATIRSE
4 it

LSG A X AR B4 Jf NAFLD 3% 8 jg 1% 5 &
Vil 25 LA WDt el st VR L (BT A 3 A R K AL
WK B 2, M BMI, HOMA-IR, NFS % It f & Jf
NAFLD £ # LSG A J5 3 & 2y 5 & B A B4 i
MR, 3 F R R E LSG A5 5 44 8 1Y 5 2 45
Fro XFUWREBE, BT HEIRE NG E IR
il o 16 PR 3 17 Y B 0T IR 5 3 HSBe £ 4 Ak i T A
BT .
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