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Abstract

Objective: To investigate the correlation between triglyceride /high-density lipoprotein cholesterol
ratio (TG/HDL-C), triglyceride glucose index (TyG), and TyG-BMI (TyG-BMI) and hyperuricemia
(HUA) in middle-aged and elderly populations, and to analyze the predictive ability of TG/HDL-C,
TyG, and TyG-BMI for HUA. Method: A retrospective analysis was conducted on 1165 subjects aged
45 and above at the Health Examination Center from January 1, 2022 to June 30, 2023. The study
subjects were divided into HUA group (n = 139) and NUA group (n = 966), and the differences in
general information, biochemical indicators, TG/HDL-C, TyG index, and TyG-BMI between the two
groups were analyzed, using logistic regression analysis and ROC curve analysis to examine the cor-
relation between TyG, TyG-BM], lipid ratio, and HUA. Result: Logistic regression analysis showed
that TG/HDL-C was a risk factor for HUA, and this relationship remained after adjusting for con-
founding factors. Similar results can also be found in TyG and TyG-BMI. ROC curve analysis showed
that the areas under the ROC curves for predicting HUA using TyG index, TG/HDL-C, and TyG-BMI
were 0.675, 0.656, 0.701, and 0.725, respectively (p < 0.001). Conclusion: TG/HDL-C, TyG index, and
TyG-BMI are closely related to HUA and are all risk factors for HUA. Compared with the TG/HDL-C
ratio and TyG index, TyG-BMI has higher diagnostic value for HUA.
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1. 518

HUA DL UA ZKT RO RHIE, 385 R T R BR A BTt SR BRIV BRIk /D o PRIER AZ R J3 Ak 1) & 7= 40,
FEE E AT, DA AR = PR R . PEOSACE . R R AR B 0 R HE T A2 5 T S BUR R
SFECEMIERE, WK, BEA . RMLEEE m R AL MR (1], BRI BT SRR R (1 R
., HEBERRESEEENE L. BE 2016 4, 4Bk HUA SR F k3] 21% [2], HUA i
XA . B, fE#E, HUA KAy 11.4% [3], MAEH E 18~59 % iy pueE: A s b AT i — Tl A
7, HUA BB N 15% [4]. AN, HUA XA L PAER ™ E R, A2 AT AT FEsE, &
RV 2R EE AR R R, GRRR. OMERER . BMER. sk, LA E2E5] [6], Xt
NI B AR ™ R . S AP (insulin resistance, IR)E 5 HUA Z A5G 14 BEALG B . 76
il IR B, A R A IR o Shn . SR, E T LS A M RG] 53 B R BAR I RS I B AR TE I PR 52
B A 2 BIBR . R TyG FaB R0 T i e 4R I IR ZKSP[7]. dE4Ek, —28 8 IR PP LH M
iEMmi4E, W TG/HDL-C, TyG f8#(LAK TYG MIfiT/E#64. TG/HDL-C L3R PLK TyG fBEH AN IR %
E A AR ED . tAh, XETTEEE S ImRSEE8] [9]. STk, # TyG e 51k HE 15
B (TyG-BMIAHZE & ] B3 48w HP il IR M RehE[10]. 2RT, A NREUC R B ZIRPUAR [F 5 1 .
TG & NEFE SRy, F TEfE6E R . HDL-C & —Fia 25 IR [E 4 7, 7T Wi 2 4% 1 I ]
Foks FL AR P 3R 5] CAGEHEE SR AR F[11]. BRIk, TG/HDL-C b3k 1 IR H iR AR . TyG 45
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HORAE 7 NE TG AR & /KT, St 1 iR RN 36 5 A Qs[RI A ELAE FH [12] . TyG-BMI 72 TyG
FRECH BMI 3RAR, 2 — 20 e T ERE. BRI, FRATA X SeFRHRR Ml ge /1A Rl . X LS 5 Fa b
IR FIvPAl St T2 1k HE, TG/HDL-C, TyG K HATAEIRE O N SRR IR BE R0 B
R R v I R S S AH R [13]-[15]. SR, HATZE& Mt TyG. TG/HDL. TyG-BMI HHig4E A
HUA 295 U I8 R e b . e 28 NBEH, TG/HDL-C. TyG K& TyG-BMI 5 HUA SR
fil, B AENA R E S, 2Hritie TG/HDL-C. TyG 184K TyG-BMI 5 HUA Z [R5, FFidk—
A B B FR br 0t 22 ANBE R HUA IR I (A .

2. ARMREF*
2.1 MRMR

WeHE 2022 1 A 1 H~2023 4 6 [ 30 HFF T B2 A8 Iy Ja = e g RE fA ks AHEABIE FURS 5o A AARIEE: (1)
WIERS > 45 DA () SEBMIRARTR, WiFFER. Al Mk, 5 &Seis = iEbR(FPG. L. AT
iy BIhEE). HERRbRME: (1) AMETRL (2) MBS () HEERGYIIN; (4) BURHRKIIE .

2.2. HERINE

AHIEFE BIARAST N 53380 R T b R AR AT A A A AN S0 S A AT, B v AR O B 1)) o SR A 5 A A
FEL B AR IR PR I 2 7 VR AT IR, B R BT A I U0 S8 R A R 85 i e - I R o, a2l
B3, IFEFIME N RARC TR, i BMI = K E (kg)/ & &i(m)2. 6B I 2e BT & T 20
BRE TR Z (M A B, FERPAORIS, i TAE N 51— AR T st RO G R g AT &, K513 0.1
JEOK o SRR AU RV SIS Z bR . FETE R MRS T Hl s Bk g4 ds i, A58 A=Ak B 30 23 ARl
FPG. TG. HDL-C. {%% & ig 2 14 JIH [ % (Low density lipoprotein-cholesterol, LDL-C). = iH[# % (Total cho-
lesterol, TC). UA. ALT. K& % %l (Aspartate aminotransferase, AST). & % % (Blood urea nitrogen,
BUN)LL & LT (Creatinine, Cr)%% .

2.3. BXREXEBHEIRE

HUA JE SN UL T FR#E[16]: JRER > 420 pmol/L (B3 1ME)EURER > 360 pmol/L (& 1%). IR BB rHHE
TG/HDL-C LB TyG Fa#. =k H i % b - /& H 55 (triglyceride glucose-body mass, TyG-BMI), 115
AR TyG =In [(TG (mg/dL) x FPG (mg/dL)/2)] [7], TyG-BMI =In [(TG (mg/dL) x FPG (mg/dL)/2] x BMI
[17]; FEZE TyG $85PUr 7%k Q1 41: TyG 5%k <8.28; Q2 4H: 8.28 <TyG f&i¥k <8.67; Q3 4l: 8.67<
TyG 6% <9.13; Q4 4H: TyG 8% > 9.13; TyG-BMI = TyG x BMI; #:2k TyG-BMI U4 % Q1 4H:
TyG-BMI < 196.86; 196.86 < TyG-BMI < 223.36; Q4 #41: TyG-BMI > 223.36. TG/HDL-C = TG
(mmoL/L)/HDL-C (mmoL/L); F££k TG/HDL-C VU744 Q1 4H: TG/HDLC <0.65; Q2 #H: 0.65<TG/HDL-
C<1.03; Q34: 1.03<TG/HDL-C<1.62; Q4 4l: TG/HDL-C>1.62.

24. Gt Ak

i SPSS 27.0 Gi it AR AT AR b . IR MIESAR R DIIE + bR (X £s)Row, WA
(] EEACR RS AE A t A5G . 2 B AN R B0 A, LR & DL M(P25, P75)% 7R, W ZHIA) ELECR A
5o THEBERLLLE 2 (%) R, AR BUEBCR A X2 Al o 18 BORN B AL EL SR H AF 2 B AN AR 56 (Mann-
Whitney U £5%). Logistic [B1)=3240# HUA IfaR R 2R, 45 5 K H LLE B (odds ratio, OR) 1 95% A {5 [X
i) (confidence interval, Cl)#& 7~ . 52k # T/EHHIE #h 2% (Receive Operating Characteristic Curve, ROC) ] T 16
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INFELE IS BARPRA o2 4 AN BE HUA B TIANME, I8 % it 21 177 (Area Under the Curve, AUC). p <0.05
POANNA G2 Lo

3. &R
3.1. AR ABRN—RENEEXIER

LR NFRHERIHEBRARAE TR L 5, AW FUIILA 1105 N, Hh 354 835 N, Mt 270 Ao 1K
I HUA (2 WibRdESE i 70 A BE 2> B HUA 2080 NUA 41, b HUA 41 139 1, X HEZH 966 151, AfF 58 A BE
B HUA B I ELB N 12.58%. [FIXFIEZHAIEL, HUA 4 A\ SBP. DBP. BMI. WC. Hb. ALT. AST.
ALB. Cr. JRE%. TG. TC. LDL-C. /KFH &, 1 HDL-C /KPR T XM, HihZEFHEA G2
B X (p < 0.05). fEHAARERRZE, HUA 414 TG/HDL-C Lbfl. TyG 153, TyG-BMI mT-xt R4, ZFH
[FIFERA S5 8 L (p <0.05). W4 1.

Table 1. Comparison of HUA baseline characteristics
7 1. HUA FRE4FEEL SR

fa b NUA ZH(n = 996) HUA 4H(n = 139) p 1E

T (519%) Male (n%) 712 (71.5) 123 (88.5) 0.689
WS (%) Age (years) 57.25 +7.40 57.45+7.13 0.030
W4 H (mmHg) Systolic blood pressure 130.38 + 20.07 133.81 +18.25 <0.001
&7k i (mmHg) Diastolic blood pressure 78.77 £12.20 83.81+11.24 <0.001
& 5 $6 ¥ (kg/m?) Body mass index 25.37 +3.35 27.71+3.50 <0.001
fi# [l (cm) Waist circumference 92.44 +10.00 98.58 +8.93 <0.001
.41 % F1(g/L) Hemoglobin 146.68 + 10.84 150.07 + 10.41 <0.001
22 JIg i FE (mmol/L) Fasting blood glucose 5.73+1.57 5.55 +0.97 0.753
BHAFEEBF(U/L) Alanine transaminase 22.08 + 14.94 30.68 + 22.62 <0.001
KIMER R HBEFU/L) Aspartate transaminase 19.96 +9.90 23.55 +11.48 <0.001
2 1 (g/L) Albumin 47.03 252 47.49 +2.35 0.045
I LT (umol/L) Creatinine, urea nitrogen 66.13 +12.52 74.92 +£23.21 <0.001
JRZ % (mmol/L) Urea nitrogen 5.16 +1.19 5.49 +1.59 <0.001
H i =E&(mmol/L) Triglycerides 1.60 £1.20 2.42 +1.60 <0.001

% B e ] st
high-densitymlipo’f;f?e% [célhiEI‘Efol (mmol/L) 139034 125022 <0.001
JIE & &% (mmol/L) cholesterol 4.93+0.93 5.10 +£0.91 0.047

3R = 2
Iow-densityﬁpifciifiglﬂeE?ol (mmol/L) 3.06+0.76 3.23+0.76 0.017
TG/HDL-C 131+144 2.08 £1.62 <0.001
TyG 8.70 £ 0.64 9.08 + 0.65 <0.001
TyG-BMI 221.41 +38.63 251.66 = 36.47 <0.001

i IS ESLAR BRI N £ FfEZE(Xts), ARIES AT ESE BRI NP A (W hi %), KR

TR BB 3 (n, %)
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3.2. FEHEHARKET HUA kiEXE

NiE—4 43 TG/HDL-C. TyG #8%0f1 TyG-BMI 5 HUA 15 &, A5 K Logistic [B] 443 #7,
AT HUA SRR e, ¥k, 4£#. SBP. DBP. Hb. BMI. ALT. AST. Cr%fgkri NH A&,
It = AR GEAT . B 1 oK, & TGIHDL-C VUM 4K -3 R s R B AR R fa i R 25, 548
— TG/HDL-C WU frZHAHEL, 28— =. V4 TG/HDL-C VY437 £ i R R IE A5 975 XUS: OR . (95%C1) 43+ 1)
79258, 4.30, 8.94, TEMEAL 2 AR 3 1, HUA (15575 XU OR {H B A BT FF%, TG/HDL-C 1752 =1 R g
ME I ERFIZ(OR > 1, p < 0.05), FH{REF HUA [ 95 XK 26 TG/HDL-C /K-F (7t & T s i 34
(FEWZ 2). NEHREERT LRI, TyG. TyG-BMI tH/E HUA (G &, W% TyG. TyG-BMI /KT
ThE, HUA R AR RS AR S T &, 76 58 5 T R IR 2% IR 3R 5 XAl R I AT SR AFAE

Table 2. HUA incidence risk at different indices and levels

2. NEHEBAREIKFE T HUA R R

BRL 1 B 2 R 3
et
S (95%Cl) p S (95%Cl) p S (95%Cl) p
TG/HDL-C
F14 1.00 1.00 1.00
H2d 2.58 (1.21~5.50) <0.001 2.46 (1.15~5.26) 0.02 2.35 (1.05~5.27) 0.38
$34 4.30 (2.09~8.84) <0.001 4.04 (1.96~8.32) <0.001 3.43 (1.57~7.47) 0.002
AW 8.9 (4.49~17.78) <0.001 7.8 (3.92~15.78) <0.001 6.1 (2.89~13.17) <0.001
TyG
14 1.00 1.00 1.00
EX| 1.64 (0.84~3.22) <0.001 1.55 (0.79~3.05) 0.205 1.43 (0.71~2.88) 0.319
#3A 3.02 (1.63~5.59) <0.001 2.80 (1.51~5.20) 0.001 2.26 (1.18~4.33) 0.14
AW 4.69 (2.59~8.50) <0.001 4.20 (2.30~7.65) <0.001 2.98 (1.56~5.70) 0.001
TyG-BMI
1A 1.00 1.00 1.00
H2Hl 4.0 (1.64~10.21) 0.003 3.74 (1.50~9.38) 0.005 3.42 (1.32~8.83) 0.11
34 8.5 (3.56~20.30) <0.001  7.62(3.17~18.30)  <0.001 6.90 (2.75~17.33)  <0.001
Ha4d 141 (6.02~33.25)  <0.001  12.38(5.23~29.32)  <0.001  10.17 (4.06~25.45)  <0.001

B 1 ORI RAR IR A R 3R B 2 AR . PR A R RAT TR B 3 IERETY 2 (ot bR
# SBP. DBP. Hb. BMI. ALT. AST. Cr.

3.3. TG/HDL-C. TyG iE¥F TyG-BMI %} HUA RSN E 947

ROC HiZE1Ffl TG/HDL. TyG f8%(. TyG-BMI 7E A Hh 24 AR A HUA XU B TIN5, 45
IR, TyG 8%, TG/HDL-C. TyG-BMI Fiilll &4 N#E &4 HUA ) ROC ik T A2 %54 0.675.
0.656. 0.701. 0.725. HfEYIS4 5109 8.96. 1.46. 231.74, Fkf M 418 Fa i 45124 0.305. 0.305.
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0.367, BEEFZIH HUA IBURPERTEE FPE 437N 60%. 71%, 56%. 74%, 73.4%. 66.3% (p < 0.001) (7

WK 1 F13 3),

ALAE I, 5 TG/HDL-C. TyG #8%tbs, TyG-BMI A&l =245 A\ BEH HUA BI85 =, AUC
A1k 0.725, HURE N 73.4%, ¥R N 63.3%.

1.0

ROCHH £

HH 24 R
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—TG/HDL-C

N
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1Rk
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Figure 1. ROC curves of TG/HDL-C, TyG index, and TyG-BMI for diagnosing HUA
[ 1. TG/HDL-C. TyG 1E5# & TyG-BMI iZ#T HUA B ROC #hZk

Table 3. ROC curves for diagnosing HUA using different indicators
# 3. TREIEFRIZHT HUA B ROC Hh%k

i AUC 95%Cl Yl UM (%) M (%) p A
TG/HDL-C 0.701 (0.656~0.745) 1.46 0.56 0.74 <0.001
TyG $64¢ 0.675 (0.628~0.722) 8.96 0.60 0.71 <0.001
TyG-BMI 0.725 (0.685~0.766) 231.74 0.73 0.63 <0.001
4. 71ig

HUA J& H i 4 R A 38 2R R L

HUA (099 5 R 2% Hm R, FEHEAT KOUBERAT o3 27 0 I ATk =

YRR PEAS TR bR . AWE R H B2 E4E TG/HDL-C. TyG 183, TyG-BMI 54 A#EE HUA KUK )
AR . AR P AR AL ML X S T B9 — RS T T T 78, TG/HDL-C. TyG FE50f HUA 2481 IEA2S, TyG
RGN — 07, HUA BIRTREME S 23 0 54.1% [18]. 7EZRE BT —IURE T i W 08 2 B, fERE 2
FEEFEB AT, TyG fE5A HUA BA REWIEMAX KR, BMKME, TyG B K— 00, UA B
#4910 0.32 mg/dL; 55— ANVUMEEOHLL, SEPUAS TyG DU 2 fr 5 i 1 e 2wy JR R I A AT e PR SE K, 8
W R AERIR B, X PP SC REBIFFLLAEAE, FEIRREMAS, 54 TyG 85U i EAf b, 5k

DOI: 10.12677/jcpm.2024.34329

2311 I PR A B 2


https://doi.org/10.12677/jcpm.2024.34329

AR

At TyG #a 5028 DUAN U A2 20 HUA 1) AOR 435y 2.15 F1 2.14. #RT0, XHFAEARREANMAE, 5 TyG
Te it s DU A B EE, HUA ) AOR 3519 2.73 A1 5.03 [19]. X UBHF 7 L E AT KB TyG 7£
HUA S HLE R ATERE, E AT DUERE DL R AL T TyG s TG Al FPG AHIR 51,
BRI HUA FR993 B AR B 22 5 AR N I TG A FPG /K-P 2 IMAE(EAR SR AR DG PE . IR IARI S e th T K
TG F3fift Ui S5 RE T TR, SR Je U 25 e T R 2 4% 1) B AR X AN TR0 H ook =l R AR 1 20 it o I TRAR i S
SRECENES, WD IRIEHEE, AT 0 L3S JRER /K [20]. Me4b, &5 TG K240l AR i 40 L iy g
By R ZMEEANECR, S T 4 DABH T I 2 3K 2R 45 G 9F 51 IR HIRET[21]. AT B I FE AR R
S-S IR, SR H R R A A IS A O RIE AN, IR BRI B R UM [22]. ART, TyG fEs
HUA 55 KUK R R I F A in TG/HDL-C 5. S H R AT e & FPG 5 SUA ZK-FZ [AIAAZERI U R R,
it 5 2 E W@ L 3G SUA (7= A5 R0 () ek > FLHEME R TH 55 SUA JKF[23]. SR, 24 FPG JHi ] —
BRIAELENY, e AR R T 28 W /K 2 S e PR ) PR R ) PR UL, 3 I PR IR P HEE . R B A 9T 2 7R TG/HDL-
CHE—MRABETE HUA F BE MM, HILHNANE ST TyG f1 METS-IR [24]. — 44\ 30,291 51
FXFT R 7B ST TyG. TyG-BMI. TG/HDL-C H BB T ELE G &I, SRR R AR O
B R NEE, TyG Fe &4 . Li Z5[25] &k, TyG $5%. TyG-BMI. TG/HDL-C 1 METS-IR
HEIEE I HUA A SBZMEME, TyG-BMI 1 METS-IR X & L & 3 HUA BAG HIRIEE 1. AW 55t
TyG. TyG-BMI. TG/HDL-C &% WL IR PR TR EGHAT 745 E AT s, 45 SR RIS HUA K AR
FIEMISE, b TyG-BMI 5 HUA SKIBHER IR, 5 BEAEBE LS50 175 [24] [25].

5. &

AW R LD, HUA B TG/HDL-C. TyG #84(. TyG-BMI = VU3 A7 053 20 % A= HUA [ XU 3
BARVY A B A . fEIX 3 ANB R, TyG-BMI 5 5 JRER IAE AR S P 5k TyG-BMI #5 DY 4 25
()5 5 3 v PR IR LA ) XU 2 B AR DU 20 A i 10.17 4%, 4£ 1, TG/HDL-C. TyG 5% X% TyG-BMI 5
HUA 12 254, ¥8 HUA RIfER & . 5 TG/HDL-C Eufti. TyG fa%uM L, TyG-BMI 5 HUA 5Bk
PEECHR, ATHEA HUA KA PR RIS FE o

bR

SR, ABEFAAAE —E R R R . E56, BEWHeT A GE R 731Uk ] TG/HDL-C. TyG #5%%. TyG-BMI
FHUA ZMFER K R HIK, HUA FIRESREHEETREA K, A TR PN SI 50 245 R
Mo B fid, WA GONKE RO NRE, M B R AR BRI P RE

B oW
TR A ORI b 18 3OS AR I A A 22 AT B 285 [ 35 B AN K 0 50
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