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% T2DM & & KRR tg48 % 347,818 % B & Logistic @102 5 #7& F 8 5 F 8 A BB AR08 F 347, 383
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TG/HDL-C ratio could be a novel biomarker for the occurrence and development of T2DM "
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Abstract:Objective To investigate the relationship between the ratio of triglyceride to high-density lipo-
protein cholesterol (TG/HDL-C) and the occurrence and development of type 2 diabetes mellitus (T2DM),
and to evaluate its possibility as an early marker of T2DM. Methods According to the diagnostic criteria and
classification criteria of WHO diabetes in 1999, 553 hospitalized patients in Department of Endocrinology,
West China Hospital of Sichuan University were enrolled from January 2015 to January 2021. According to
glucose tolerance test (OGTT) and clinical examination results,they were divided into normal glucose toler-
ance group (NGT group) ,impaired fasting glucose group (IFG group) and impaired glucose tolerance group
(IGT group). T2DM group and T2DM with complications group. The clinical data and laboratory indexes of
each group were statistically analyzed. Single factor regression analysis was used to screen the relevant indica-
tors for the occurrence and development of T2DM. Stepwise adjustment of age,gender,smoking,drinking and

other indicators were conducted by multivariate Logistic regression analysis to explore whether TG/HDL-C

* BEEDB.WUIAFRFR AT RS EL2019Y]0061],
TEF BN W, Lo, FEFIN, TR R A A 55 7 1 IF 5T . 2 BIE1E#E ,E-mail: 2004ganwei@163. com,
A AENXEmR LV RWMESE LS. TG/HDL-C HAE T E N B0 2 BOBE PR & 2 & R 3 BAR B ()], B PRk 50 = % 24 ik, 2022,
43(5) :568-573.



ErfhbhEFEF 202243 A% 4345% 58 Int] Lab Med,March 2022, Vol. 43,No. 5 + 569 -

was an independent risk factor for the development of diabetes mellitus. Results The trend of TG/HDL-C in
each group was as follows:NGT group 0.91 (0.62—1.54),IFG group 1. 32 (0.89—2.00),IGT group 1.33
(0.81—2.43),T2DM group 1. 68 (1.08—3.27) and T2DM with complications group 1. 67 (1.00—2.61). In
the receiver operating curve (ROC curve) of TG/HDL-C and HOMA-IR, the AUC was 0. 707. When the TG/
HDL-C ratio was greater than 1.272,the occurrence of insulin resistance could be predicted with 68. 4% sen-
sitivity and 65. 1% specifity. After adjusting for age,sex,smoking,drinking and body mass index (BMI) , the
difference of TG/HDL-C was still statistically significant, the difference was statistically significant (P <<
0.05). The OR values were 1.347(95%CI:1.100—1. 648) in IFG group.,1. 313 (95%CI:1.081—1.594) in
IGT group,1.456 (95%CI:1.207—1.751) in T2DM group and 1. 404 (95%CI:1.159—1. 700) in T2DM
TG/HDL-C was related to the occurrence and development of type 2

with complications group. Conclusion

diabetes mellitus. Compared with OGTT,TG/HDL-C is easier to perform and less consuming,therefore it can

be used as an early marker to predict T2DM.
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P A HbAle X — 48593k 464 f1 ., 5 HOMA 3
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0.368,—0.276.0. 373, Bl HOMA-IR 5 TG, TG/HDL-
C 2IEM%, 5 HDL-C 2£7tHK, Wk 2,

2.3 TG/HDL-C 5E&HRMILH LR L TG/
HDL-C 5 HOMA-IR(>2. 03) £l ROC f#h<k., M
EIal LUE il T E AL (AUC) 28 0. 707, LA 2. 03
JphrifE, 24 HOMA-IR>2. 03 i}, TG/HDL-C 1 I {il
T HOMA-IR<C2. 03 4. *§ TG/HDL-C i Cut-
off {4 1. 272 BF, 2 Wi B 5 R AL HT 09 R BUE K
68. 4% RSN 65. 1%, LA 1,

*1 BANBERSBTEHERI(cLs Ha X M(P,,~Poy)]
- NGT 41 IFG4H IGTH T2DM 44 T2DM 3 K HE
(n=130) (n=T76) (n=124) (=121 (n=102)

Bk 60(46. 2) 46(60. 5) 64(51. 6) 70(57.9) 64(62.7) 0. 080
geided 479471, 45 58,1472, 06 50. 7471, 54 53,6021, 50 58,381, 37 <0.001
U3 29(22.3) 27(35.5) 30(24. 1D 37(30. 6) 40(39.2) 0. 030
v} 24(18.5) 23(30.3) 23(18.5) 30(24.8) 36(35.3) 0.010
SBP(mm Hg) 123.00€109. 70~136. 30) 126. 50(119. 00~141. 50) 127. 00(115. 30~144. 00) 133.00(121. 00~149. 00) 137. 50(125.00~154.30)  <<0. 001
DBP(mm Hg) 83.00(73.00~89.00)  79.50(72.00~89.70)  83.00(76.30~93.00)  85.00(75.50~98.00)  83.00(77.00~91. 00) 0. 040
BMI(kg/m®) 22.89(20. 28~25.90)  23.99(21.73~26.76)  24.73(22.22~26.56)  25.22(23.18~28.04)  24.18(21. 63~26. 42) <20.001
FPG(mmol/ 1) 4. 68(4. 45~5,07) 6. 46(6. 25~6.67) 5. 124, 71~5.59) 6. 19(5. 56~7. 20) 6. 87(5. 97~8. 36) <0. 001
2hPG(mmol/ 1) 6. 24(5, 42~6. 93) 6.89(6. 12~7.29) 9.02(8.40~9. 89) 14.9112.78~18.42)  17.22(13. 43~19.79) <20.001
INS-0 min(pIU/ml) 7.70(5.33~10.70)  10.60(7.70~14.20)  12.05(7.25~16.55)  10.40(7.00~15. 60) 7.25(3.87~12.10) <20.001
INS2h(pIU/ ml) 45.05(30. 60~68.58)  43.12(25.47~59.97) 94 10(64.73~156.33)  75.50(34. 60~133.40) 28, 05(16. 18~53, 93) <0, 001
TG(mmol/ 1) 1.16€0. 83~1.61) 1.53(1. 12~2. 24) 1. 49(1. 03~2. 26) 1. 73(1. 24~2. 60) 1.56(1. 09~2. 61D <20.001
TC(mmol/L) 4.30(3. 69~4. 82) 4.58(4. 01~5. 43) 4,50(3. 75~5. 22) 4.55(3.69~5. 23) 4. 26(3.50~5.01) 0. 005
HDL-C(mmol /L) 1. 22(0. 94~1. 42) 1.16(1. 00~1.50) 1.10(0. 90~1. 36) 1. 050, 81~1. 26) 1. 00€0. 86~1. 31 <20.001
LDL-C(mmol/L) 2.34(1, 98~2. 88) 2. 74(2.15~3. 31 2.52(1. 91~3. 25) 2.66(1.93~3.17) 2.45(1. 75~2. 90) 0. 040
TG/HDL-C 0.91€0. 62~1.54) 1. 32€0. 89~2. 00) 1. 33(0. 81~2. 43) 1. 68(1. 08~3.27) 1. 67(1. 00~2. 61D <20.001
HbAlc(%) 5. 50(5. 30~5. 80) 6. 00(5. 60~6, 40) 5. 90(5. 50~6. 30) 6. 70(6. 20~8. 20) 8. 60(6. 90~10, 10) <20.001
HOMA-IR(%) 1.71(1. 09~2.19) 3.09(2. 11~4. 14) 2.60(1, 71~3.74) 3.05(1. 78~4. 65) 2.39(1. 04~3. 64) <0, 001
HOMA-B(%) 127.90(85.90~191.50) 68, 90(52. 70~100.50) 157. 40(87. 90~200.80) ~ 77.10(52. 90~125.20) 39, 00(22. 20~80. 90) <20.001
HOMA-IS(%) 0. 59(0. 46~0. 92) 0. 32(0. 24~0. 47) 0. 39(0. 27~0. 58) 0. 33(0. 21~0. 56) 0. 42(0. 27~0. 96) <20.001
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B 1 TG/HDL-C #£ it HOMA-IR(>2.03)# ROC #h & &

2.4 PHNE Logistic [l H 40 #4515 b5 5 88 IR 9% 1 6
ORI KR N Z s A IR RE R R R R L A
B G S RE W B HORE AR S AR PR | T 5K R L IR
J£ .BMI.TG/HDL-C iX 26 %5 b 1 by B B 22 & 5% 5 7
% — 5 R AR & D Z [ 347 BE 8. 2558 BoR .
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I — RN T

2.5 TG/HDL-C 5 85 IR W5 B2 4 bR s 539 19 56 &=
W32 20 2 58 10 )3 40 B B PR D TG/ HDL-C 585 R 9
BB KR, T, DL TG/HDL-C Jy 28
i, L NGT BN SH 41, 3% I A KR BRI &9 1) AH 56
s, A0 7 TG/HDL-C 768 bR 6 o 1 1E . 78
ST 5 AR A BIE S AR &L DL NGT 18 2
A, #E47 B M. TG/HDL-C 78 1FG 41, 1GT
24 . T2DM 2 . T2DM 1 If A RE 21 [A] F 3¢, 22 5% A 4e it
2 (P <<0.05) , B OR H¥IKF 1. 00, 7
B 5 (TG/HDL-C M AF 88 L WA PR | W 46 %
BMD ', TG/HDL-C # OR (95% CI) 18 7 % K
1.253(95% CI: 1. 025~ 1. 533). 1. 214 (95% CI :
1.003~1. 470>, 1. 342 (95% CI: 1. 116 ~ 1.614),
1.303C95%CI ;1. 078 ~1. 576) , FEF& il 11 51, W 4,
TR AR A 2 I £ 5 . TG/HDL-C AJ5 52 8% IR 5 &%
W R 1T T ST fe e 3R . LR 4,

FA &A% Logistic B34 %1 TG/HDL-C B OR (95%CI )&

215 NGT 41 IFG 41 IGT 41 T2DM 4 T2DM 3% &5l
R 1 1 1. 347(1. 100~1. 648) 1. 313(1. 081~1. 594) 1. 456(1. 207~1. 751) 1. 404(1. 159~1. 700)
Y 2 1 1. 414(1. 148~1. 742) 1. 336(1. 094~1. 631) 1. 503(1. 238~1. 824) 1. 469(1. 205~1. 792)
RO 3 1 1. 398(1. 134~1. 724) 1. 343(1. 099~1. 640) 1. 503(1. 237~1. 826) 1.445(1. 183~1. 764)
R 4 1 1. 372(1. 118~1. 685) 1. 313(1. 079~1. 599) 1. 467(1. 211~1. 776) 1. 406(1. 155~1. 712)
FEARY 5 1 1. 253(1. 025~1. 533) 1. 214(1. 003~1. 470) 1. 342(1. 116~1. 614) 1. 303(1. 078~1. 576)
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HiZk$E8 AUC 4 0. 707, B —E MWL Wik e, A
SCHkHE HH TG/HDL-C K F 1. 24 AT AE N2 Wi b5 IR A

(g Cut off """, X GAMF T 45 R4 — 8. A5
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Sk W R T3 B B, 40 BB TE X — By Be kAT T i, 0T RH
IR H R R B R G . T2DM fEIF & E4AHY TG/HDL-
C(1.67) b T2DM 4 (1. 68) W&/, K T A R &+
TP PR P R R R, X — 21 ) TG/HDL-
CHRZHTIREMLAYIRIT I, HMN NGT
20 B PR AT (IFG 41 IGT 4) 2 & 2k T2DM M
I RAEX 3 DKM BF & 41 TG/HDL-C J& &
A EFHR . 5 ZHOU %9 @ Es gt 1 e TG/
HDL-C 50 JR 95 . 5 JR S 17 10 19 OF 5 25 16 — 8. 1
%G Logistic [A1H 43 M & 37 /9 5 A i — i A4
W PR W O R R M BMIT R, 4 TG/
HDL-C 1) OR {H R IFG 4 1.347 (95%CI ;1. 100~
1. 648), IGT #1 1. 313 (95% CI: 1.081~ 1.594),
T2DM 4 1. 456(95%CI ;1. 207~1. 751) #l T2DM £
HRAELH 1,404 (95%CI:1.159~1.700) , 2% FH 5
TR SO, Uk BH A A5 8 B A v A HG b AT AR
TG/HDL-C {7532 4 bR 1 A& 1E L K Je ity 322 150 A
T, X5 CHEN"™ {5 i g 458 — 5.

W Ah A BIE 5% 3 22 E 41 00 W5 SR 5 TR 6] el 22
(DPNDA 92 1] (90. 1%6) . BE BRI Z FL7E DPN 1
KA A AR e RE B R A AR
R AR 1 B 2 R B, 5] R R 48 T i M i
Xof A 28 2T A 235 K 3 BURK IR L 3 AT e R B AR 3K L 5 5L
) B A 2806 A0 A s B A B A L O DR S K I A
A JE T2DM (1% WIE RO 22—, I fg 25 Lt J2 L
BERIEALE] LRI TG Fhm (HDL-C BRI AR B/
iSRRI LDL BT & Fb 4 s

BABIC %" # 11 TG/HDL-C 7] LAYE 4 bR s
FB IR A 08— A W I 8 A, bR T AR B 5 O B I T
W9, R EEVEAS TG/HDL-C 7E 8 W ) b i 76 1,
TG/HDL-C /K43 52 0K B R 0 5% mi) , 1 A< i 58 % 1
EVEAN PR E A s S B AE L S5 A — 1 R BR
PE. R, T 0 AR 2 0 RIS O 9T T TG/
HDL-C 58 R &k S RINCHR .

g5 Lk AR a5 R4 8 TG/HDL-C K5
B 5% FARBUAH O, J& B PR K 2B LR R 1l ST s B R
%, 5 OGTT M. TG/HDL-C ¥ 48 15 f7i 8 , A<

% T A DA PR e A B B 45 A
&% ik
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