R A 4 202345110280 4H48%  H11

SRS o

=B H - B EERESR A AR S EE B ARG
RE Js P FF i B 1 S 1k 43 B

B4R, XL, wE, EHEY

T R B B B2 L T TS M A S B 2R W RS R BTG Tl . U5 100853 ML K B B A I 2%
L AL OB 5 AR BRI PRS2 9E L, 50 100853

(FEHES] RS7S [XHEkFREE] A [DOI] 10.11855/.issn.0577-7402.0544.2023.1012

[FRA]  ASCUTA VR 75 W H 25 v e

(SIRZ]  FEs, XISCH ##, 5  =BE - iR B AT FR 40 A7 55 AR AE DGR 7 R A AH DG T (0. F i ZE s o
75,2023, 48(11): 1344-1352.

(KFmBEHI] 2023-04-17 [SREBEHI] 2023-08-16 [EZ&BHI] 2023-10-12

(FEE] B %0 = BEH -2 05 (TyG) H8 B0 AT A 15 80 = % H-ih- 3 v - R FE H 8 (TyG-BMI) 5 47 T M A
ARARSCHE W PERTE (MAFLD) £ KU 2 [ RO G . F7% 12021 4F 1 — 12 A PR AL R R Be s bt [ T2 AT
A FEARKG 1Y 2290 Il 2 4FE ¥, 438 MAFLD 40 (n=1322) 5 F MAFLD £ (n=968) . i1t MAFLD R ZRHN &, RHZH
F logistic [F1H 5T TyG 540 TyG-BMI 5 MAFLD 5 AU AR SEM: , IR 328 TAERRIE (ROC) IR i+ Hoxd 47 1
Pk MAFLD Hoi AU TN (. Z5 R 2290 B AR & 4F#: (74.3£10.1) %, IREFE50(BMI) H7(24.63+2.70) kg/m*. MAFLD
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[Abstract] Objective To explore the association between triglyceride glucose (TyG) index and TyG-body mass index (TyG-
BMI) and the prevalence of metabolic associated fatty liver disease (MAFLD) in the elderly men. Methods Totally 2290 elderly

MEEEN] MR, BEEet, RGBSy m i R A5
[EfE1EH] L5, E-mail: zhuangyjl201@163.com



Med J Chin PLA, Vol. 48, No. 11, November 28, 2023

men were selected from January to December in 2021 in the Second Medical Center of Chinese PLA General Hospital, and divided
into MAFLD group (n=1322) and non-MAFLD group (n=968). Multivariate logistic regression was used to analyze the association
between TyG index, TyG-BMI and MAFLD. The receiver operating characteristic (ROC) curve was drawn to explore the predictive
value of TyG index and TyG-BMI with MAFLD in the elderly men. Results
were (74.3£10.1) years old, and an average BMI of (24.63+2.70) kg/m’. BMI, vy-glutamyl transaminase (y-GT), alanine

Two thousand two hundred and ninety elderly men

aminotransferase (ALT), aspartate aminotransferase (AST), serum creatinine (Scr), thyroid stimulating hormone (TSH), free
trilodothyronine (FT,), the rate of smoking and drinking, and the prevalence of hypertension, diabetes, hyperuricemia, high
triglyceride (TG), low high density lipoprotein cholesterol (HDL-C), hyperuricemia, thyroid nodules and cholelithiasis were all
significantly higher in non-MAFLD group than those in MAFLD group (P<0.05), while the age of MAFLD group was lower than that
of non-MAFLD group (P=0.003). Multivariate logistic regression analysis showed that the risk of MAFLD in patients of TyG quartile
groups Q,, Q,, Q, was 1.667 (95%CI 1.257-2.236, P<0.001), 2.004 (95%CI 1.482-2.710, P<0.001) and 5.420 (95%CI 3.266-8.995, P<
0.001) times higher than that of TyG Q,, respectively. The risk of MAFLD in patients of TyG-BMI Q,, Q,, Q, was 2.215 (95%CI
1.549-3.167, P<0.001), 2.809 (95%CI 1.723-4.580, P<0.001) and 2.513 (95%CI 1.253-5.040, P=0.009) times higher than that of TyG-
BMI Q,, respectively. The ROC curve showed that areas under the curve (AUC) of MAFLD predicted by TyG index and TyG-BMI
were 0.717 (95%CI 0.696-0.738) and 0.840 (95%CI 0.823-0.856), and the best cut-off values were 8.63 and 205.20, respectively.
Moreover, the ROC curve showed that AUC of MAFLD in the elderly men without hyperlipidemia or diabetes predicted by TyG
index and TyG-BMI were 0.653 (95%CI 0.622-0.684) and 0.840 (95%CI 0.818-0.862), and the best cut-off values were 8.42 and
202.66, respectively. In addition, AUC, accuracy, specificity, sensitivity, positive predictive value and negative predictive value
predicted by TyG-BMI were higher than those by TyG index. Conclusions
with MAFLD in the elderly men. Both TyG index and TyG-BMI have certain predictive value for the prevalence of MAFLD in the
elderly men, and TyG-BMI may be better.

TyG index and TyG-BMI are significantly associated

[Keywords] non-alcoholic fatty liver disease; triacylglycerol; glucose; body mass index; receiver operating characteristic curve

335 A7 2 Big 5 1 B 9% (metabolic associated fatty TRIAAE
iver disease, M AR RS PERE 7 y ;
liver d MAFLD) 8 FH 44 S A0SR 1R i 1 1 AT A

(non-alcoholic fatty liver disease, NAFLD), ©.Z8 A
AT AR TIPSO 2 — 1, s 2R EA 1
Iy Z—BIAE N AP, BEE AT T Rk, AR
>k MAFLD E’J%ﬁ%%fﬂﬁﬁiﬂiﬁ‘m s B,

WFEXT 4 42021 4F 1—12 A T CE R E
e 26 = 2R RO T2 AT 4F BE AR A 1Y 2290 1 % 45 55
PE. AE%(74.3£10.1) %, BMI(24.63+2.70) kg/m>, 4}

MAFLD B A AL . AR PR S A P
R EEENZ —, HE O ARSI R H R
HAE,

MEAER, = H V- 9 % B (triglyceride-glucose,
TyG) 1 £ S H AT A= 48 $0AE oy Ik & 2 84T (insulin
resistance, IR) I HIAEREICIE bR WL, S
# K U 8 2L (homeostasis model assessment of insulin
resistance, HOMA-IR)M'FbAE, TyGRELAHE oL, 48
ey o IRM2 . BRAERRSC R B, TyG 6%
2 AUBEIRIRT i R SRSl kg e A —
FEXHE ., WFFE %P, MAFLD/NAFLD ) %% 5 IR 2%
PIAASRN, S34h, Er PSR I, N TyG 484K
5 /K 5 5 84 (body mass index, BMI) i 41 & 1l L[] Hﬂ‘
SR Ag . IbE K BMI A5 OGS R A8 AR 915 B,
LU Y Ty G 155500 g S ik IR (AR Zliﬁﬁﬁ't%ﬁﬁ
EAEFEARE D TyG 18 8T A48 8= -7
%5 B - & FE 45 %X (triglyceride-glucose-body mass index,
TyG-BMI) 5 MAFLD &% Z [0l i A0 5C M, Jf i
TyG 580 TyG-BMIX| 41 55 1 MAFLD f8 55 XU 1)

AbRiE: (DB Q)FE=60%; )KL ARFEM

AR A CT AR e i A . HEBRbRIE: (D)EA
SR A MRS 200 R8I DR M A 55 e

Yl s Q)EERIEEL ; 3)IEFEAM I . AWF
5% AR A B BRI A A0 B 2 D1 2 W L (S2023-
213-01)

1.2 ZWikriE  MAFLD (2 Wi ¥ (2020 APASL

ﬁiﬁﬁﬁﬂéﬂaﬂﬁﬁﬂ?ﬁllm RigTriRr) Y, TEBIHAT
HIEAR AL PR L [R5 PR e IR L 2 OB PR

AU R B AT 12 1T MABLD . XIS BB
ZDAEAE LUT PRI XS 5 (DI F: 1k
>90 cm, 2 k>80 cm; (2) Il & >130/85 mmHg
(1 mmHg=0.133 kPa) 5} 1E7E{f FIRE R 259096975 (3)
= H I (triglyceride, TG)=>1.70 mmol/L B IE Al
FENRZGWIATT s (4) i BEIG AR H AE AT A% (high density
lipoprotein cholesterol, HDL-C): £ <1.0 mmol/ L,
Lotk <1.3 mmol/L SUEAE M HFERZG WA s (5)%
1 4% 5.6~6.9 mmol/L 5% J& 2 h I #f 7.8~ 110mmol/L
o WA I 21 4K 1 (hemoglobin A,., HbA,.)5.7%~6.4%



R A 4 202348110280 %H48% 11
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B ORI REAS e 40505 AR IES 0 A it 3
BHEAM(Q,, Q)F/w, #iME]LbACR H Mann-Whitney U
K9 o THECE R LLB (%) FZ s, A ) LR
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2 % B0

2.1 3FMAFLD 415 MAFLD A Il K%k S5k
MAFLD 4 [t #, MAFLD #H 4E #% /)N (P<0.05), BMI,
y-GT. ALT. AST. Scr. TSH. FT,/K°F-H] i F &
(P<0.08), WLAH . ARV I ST . HEPRME . =5 IR R
MLAE . 7 TG IMLAE . Ik HDL-C IfiLdE . FRR ST
JIH 22 435 7 s 2t B T 14 7 (P<0.05), {HL P 2H TBil
DBil, BUN. FT,/K~°F-f i TCIfLAE . i LDL-C IfiL%E
B s s ki A B R, 2R MG E X
(P>0.05, #1).

2.2 AL ZAEF Y MAFLD HUBIE L HLES  TyG

®1 JFMAFLD 4 5 MAFLD ZH I /R R EEE
Tab.1 Comparison of clinical data between non MAFLD group and MAFLD group

€y SR (n=2290) [t MAFLD 4 (n=968) MAFLD 4 (n=1322) t//Z P
IS (S, xts) 74.3+10.1 75.0+10.7 73.7+9.6 2972 0.003
BMI (kg/m? X+s) 24.63+2.70 23.00£2.39 25.8242.26 -28.538 <0.001
WA (151 (%) 6.163 0.013
7 1917(83.7) 832(86.0) 1085(82.1)
2 373(16.3) 136(14.0) 237(17.9)
A [51(%)] 14.143 <0.001
w 1258(54.9) 576(59.5) 682(51.6)
P 1032(45.1) 392(40.5) 640(48.4)
TBil(umol/L, %+s) 13.62+5.44 13.41£5.14 13.78+5.65 -1.599 0.110
DBil(pmol/L, #+s) 5.22+1.71 5.18+1.67 5.25+1.75 -0.860 0.390
¥-GT[U/L, M(Q, Q)] 22.50(17.00, 31.00) 20.00(15.00,27.00) 25.00(18.00, 35.00) 10.657 <0.001
ALT[U/L, M(Q, Q,)] 17.00(13.00, 23.00) 15.20(12.00, 20.08) 18.30(14.08, 24.60) 9.805 <0.001
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(8 %)
ELap JAR (n=2290) 4t MAFLD 4 (n=968) MAFLD # (n=1322) t//Z P
AST[U/L, M(Q, Q,)] 19.10(16.78,23.00) 19.00(16.40, 22.00) 19.40(17.00, 23.00) 2.180 0.029
BUN(mmol/L, ¥+s) 6.02+1.75 6.00+1.78 6.03+1.73 —0.453 0.651
Scr(wmol/L, ¥+s) 84.60+21.17 83.28+19.74 85.57+22.12 -2.558 0.011
TSH[p.U/mL, M(Q, Q,)] 2.15(1.55,3.13) 2.08(1.49,3.11) 2.18(1.60, 3.16) 1.993 0.046
FT,(pmol/L, #£s) 4.74%0.59 4.70£0.59 4.77+0.60 —2.864 0.004
FT,(pmol/L, ¥£s) 16.36+2.46 16.462.41 16.28+2.49 1.662 0.097
LR (%)] 20.622 <0.001
g 1407(61.4) 647(66.8) 760(57.5)
= 883(38.6) 321(33.2) 562(42.5)
WP [61(%)] 49.805 <0.001
w 1977(86.3) 893(92.3) 1084(82.0)
= 313(13.7) 75(7.7) 238(18.0)
T PR R ML (91 (9)] 37.347 <0.001
D 1869(81.6) 846(87.4) 1023(77.4)
b= 421(18.4) 122(12.6) 299(22.6)
15 TC IfiLIE [51(%) ] 2.965 0.085
w 2163(94.5) 905(93.5) 1258(95.2)
= 127(5.5) 63(6.5) 64(4.8)
15 TG IAE[1(%)] 151.039 <0.001
7 1744(76.2) 861(88.9) 883(66.8)
= 546(23.8) 107(11.1) 439(33.2)
{51 LDL-C IfAE[ 51 (%) ] 1.688 0.194
w 1940(84.7) 809(83.6) 1131(85.6)
= 350(15.3) 159(16.4) 191(14.4)
I HDL-C IAE [ (%)] 61.828 <0.001
g 1946(85.0) 889(91.8) 1057(80.0)
= 344(15.0) 79(8.2) 265(20.0)
BRI (%) ] 3.360 0.067
w 449(19.6) 207(21.4) 242(18.3)
3 1841(80.4) 761(78.6) 1080(81.7)
FOPR BRE5 7 [41](%) ] 6.956 0.008
f 423(18.5) 203(21.0) 220(16.6)
b= 1867(81.5) 765(79.0) 1102(83.4)
AR A [$1(%)] 6.852 0.009
e 1859(81.2) 810(83.7) 1049(79.3)
b= 431(18.8) 158(16.3) 273(20.7)
TyGHa4K 8.67+0.49 8.47+0.43 8.83+0.48 18.877 <0.001
TyG-BMI 214.00+29.09 194.99+24.61 227.92423.74 32.291 <0.001

BML (AEE 4L TBil BHLLE; DBl EHMHLLE; v-GT. v- @AM SLE RSN ALT. A NS AR ; AST. A Hh6%i; BUN. JREA;
Scr. MLULATs TSH.ARHURARMER s FT, MUFE — AN BRI R FT, M0 2 HORARER s TC AUIBMEIRE; TG, =Bl ; LDL-CR# AR
H AR HDL-C. % BN E MRS TyG. =Bt HHm-A %00 TyG-BML =Mt HH -S43 4540 MAFLD. ARG AR AR

B8 Q, 4 MAFLD [y /8 %4(35.9%), M1 & T Q
20 (14.4%) . Q4 (22.5%) & Q4 (272%), ZHFH 4
P12 X (P<0.001) . TyG-BMI Q, 41" MAFLD ) #7%
Foh(38.7%), HEE T Q4l(6.6%). Q4H(22.3%) M
Q2H(32.4%), ZEFA G2 X (P<0.001, $£2),

2.3 TyG 15 %0 M TyG-BMI 5 % 4F 5 ¥ MAFLD %
MIFROCHE 435I DL TyG 6 80 M TyG-BMI o H A8 4t
P MAFLD i R85, % H logistic M1 JA LAY 734 TyG
FREUN TyG-BMI 5 24F 5 1 MAFLD U &R . 77
LA TyG #8550 % TyG-BMI (455 14> DU 4337 20 (Q,) 1B
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£2 A TyG 88 M TyG-BMI W.2H % 4F 7 1 MAFLD &
R LA (1] (9%)]

Tab.2 Comparison of MAFLD prevalence among elderly men
in different TyG index and TyG-BMI subgroups [n(%)]

JEMAFLD 4] MAFLD %]

L (n=968)  (n=1322) x P
TyGHa%L 297.540  <0.001
Q, 381(39.4) 191(14.4)
Q, 270(27.9) 297(22.5)
Q 218(22.5) 359(27.2)
Q, 99(10.2) 475(35.9)
TyG-BMI 737276  <0.001
Q, 485(50.1) 87(6.6)
Q, 278(28.7) 295(22.3)
Q, 145(15.0) 428(32.4)
Q 60(6.2) 512(38.7)

TyG. =W H M- %50 TyG-BML =t H il - 450 - 1A E 45
%5 MAFLD. ARG HH AR D %
S, SBRI3AIERS, TyGHE% Q41 & MAFLD
IKUBE F2: Q, 4 Y 1.667 £i5(95%CI 1.257~2.236, P<0.001),
TyG $8 # Q, 41 & MAFLD KU 2 Q, 41 i 2.004 %
(95%CI 1.482~2.710, P<0.001), TyG 1§ %t Q, 41 &
MAFLD KU & Q, 4 1Y 5.420 £i% (95%CI 3.266~8.995,
P<0.001), H MAFLD £ 55 XU B TyG $6 £ 04 437 5%

HEAINTT G0 (R PG B P<0.001), 2B 3RS IE ),
TyG-BMI Q, £ # MAFLD K [ J& Q, #H Y 2.215 1%
(95%CI 1.549~3.167, P<0.001), TyG-BMI Q, 4 &
MAFLD JAU I 2 Q, 4H K 2.809 5 (95%CI 1.723~4.580,
P<0.001), TyG-BMI Q, 41 it MAFLD XU /& Q 4111
2.513 1% (95%CI 1.253~5.040, P=0.009), H MAFLD
o JAUIS: Fifi Ty G-BMI P4 5357 B 0 iy 164 fin (G S Ao 45
P=0.004, #3).

2.4 TyG 15450 M TyG-BMI Xf % 4F 5 ¥4 i MAFLD iy
WA AE  TyG 5 80 & TyG-BMI Fil | & 4F 53 P &
MAFLD 1) AUC 43 %] 3 0.717(95%CI 0.696~0.738) .
0.840(95%CI 0.823~0.856) , fie 14 5 Wi 1 73 1 Ky 8.63
205.20( & 1), TyG-BMI i lll MAFLD [ AUC ., ¥
BORERA . BURE . PAYESONME . BAPESE 3
BT TyG a4 (£ 4).

2.5 TyGHa5U% TyG-BMI 7F JC =1 IR IMLAE KA IR &
A5 F G MAFLD S8 JRURSS: A T4 i TyG 1§
B TyG-BMIJE 4 T =Bt H il S 2 M55, oA
5T — 2076 TG i B AT SE PR 1 28 48 55 v AT
T AT TyG H6 40 )% TyG-BMI X} MAFLD A5 JXURS: fr Tl
MAN{E . TyG 48 % % TyG-BMI iy AUC 43 %1 4 0.653
(95%CI 0.622~0.684) . 0.840(95%CI 0.818~0.862),

£3  TyGIEE K TyG-BMI 5 # 4T M MAFLD S I AH G E
Tab.3 Association between TyG index and TyG-BMI and MAFLD in the elderly men

o~ R 1 AL 2 i EK]
OR (95%CI) P OR (95%CI) P OR (95%CI) P
TyG %L
Q 1 1 1
Q 2.194(1.727~2.788) <0.001 1.755(1.325~2.324) <0.001 1.667(1.257~2.236) <0.001
Q 3.285(2.579~4.184) <0.001 2.285(1.716~3.042) <0.001 2.004(1.482~2.710) <0.001
Q, 9.571(7.251~12.634) <0.001 7.427(5.389~10.237) <0.001 5.420(3.266~8.995) <0.001
PR PIE <0.001 <0.001 <0.001
TyG-BMI
Q 1 1 1
Q 5.916(4.467~7.834) <0.001 3.494(2.511~4.862) <0.001 2.215(1.549~3.167) <0.001
Q, 16.455(12.241~22.121) <0.001 6.746(4.445~10.239) <0.001 2.809(1.723~4.580) <0.001
Q, 47.571(33.470~67.612) <0.001 12.899(7.426~22.407) <0.001 2.513(1.253~5.040) 0.009
HERAMERES P(E <0.001 <0.001 0.004

TyG. =Bt H M- 208 TyG-BML =k H -3 490 -A 550 MAFLD. AU IR T PRI s BB 1 RASIER N B2 IE T
AR . BMI. WOAR BRI ; A 3 FEARR 2 BER T ARSEASIE T y-GT . ALT. AST. Scr. TSH. FT,. iR . BRI . WIRERIEE . & TG
MAE . fRHDL-C IfIAE . DR BREE T K I 2R 45 /1 45 X 46 JR T RE A7 72 S 1 P25 e

R4 TyGIEL TyG-BMIXE4E 5 1 MAFLD () A
Tab.4 Predictive value of TyG index and TyG-BMI for MAFLD in the elderly men

Ei=gid AUC 959%CI HERIR (%) B (%) 5 (%) PR T (%) IS T (%)
TyGIE%L 0.717 0.696~0.738 65 64 67 73 58
TyG-BMI 0.840 0.823~0.856 78 85 68 79 77

TyG. =B HM-#408; TyG-BML =Bt Hl- 40k A EG. MAFLD. AR OCHEII PEAT ;. AUC. Z 1 TAEFRHIE I 22 F Wi AR
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Fig.1 ROC curves of TyG index and TyG-BMI for predicting
MAFLD in the elderly men
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Fig.2 ROC curves of TyG index and TyG-BMI for predicting
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B R AUC 95%CI TR (%) UL (%) RSB (%) PR30 (%) [P Tt £ (%)
TyGHa%L 0.653 0.622~0.684 63 66 61 60 67
TyG-BMI 0.840 0.818~0.862 77 82 73 73 82
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