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The impact of elevated serum uric acid levels on hypertriglyceridemia
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[Abstract] Objective: To investigate the relationship between serum uric acid (UA) levels and hypertriglyceridemia (HTG).
Methods: A retrospective analysis was conducted on clinical data from 11 206 participants in a study conducted in 2023. Multivariate
logistic regression analysis was used to explore the relationship between UA levels and HTG. Generalized linear models, smooth curve
fitting, and threshold effect analysis were applied to investigate the nonlinear relationship between UA levels and HTG. Results: The
study included 11,206 participants, divided based on TG levels into a HTG group (n=3 410) and a non-HTG group (n=7 796). After
adjusting for confounders, the multivariate logistic regression model showed a positive correlation between elevated InUA and the risk
of HTG. The InUA values were categorized into four quartiles: the lowest quartile Q1 (OR=1.000), the second quartile Q2(OR=1.557,
95% CI: 1.349-1.796, P < 0.001) , the third quartile Q3 (OR=1.977, 95%CI: 1.712-2.283, P < 0.001) , and the highest quartile Q4
(OR=3.101,95%CI: 2.672-3.598, P < 0.001). A strong positive correlation was observed between InUA and HTG across all quartiles.
Smooth curve fitting demonstrated a nonlinear relationship between UA levels and HTG. The turning point of the U-shaped association
between InUA and HTG was found at 5.517, with the effect size on the right side being being higher than on the left side[4.692(95%
Cl:3.747-5.875)vs. 2.766(95% Cl: 1.869-4.094) ]. Conclusion: Serum UA levels are positively correlated with HTG. Given that UA
may be a risk factor for HTG, individuals diagnosed with HTG should prioritize the daily management of UA levels.
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transpeptidase, y-GGT) « 7L & it Z 1§ (lactate dehydro-
genase, LDH) \ LER I i (creatine kinase, CK) \ J2 T
IR it 2L % (hydroxybutyrate dehydrogenase, HBDH) «
S H 212K Crotal bilirubin, TBil) « B #% JH 21 % (direct
bilirubin, DBil) & JH[5]BE (total cholesterol, TC) TG«
151 % 5 i 25 1 BH 8] B (high- density lipoprotein cho-
lesterol, HDL-C) 1% %5 & g 2 1 JIH [ B (low-density
lipoprotein cholesterol, LDL-C) « i & [1 a[ lipoprotein
(a), LP(a) ], 285 [ (total protein, TP) « 145 [ (albu-
min, ALB) « JX % % (urea nitrogen, Ur) « JLEF (creati-
nine, Cr) 7 %) B% (glucose, Glu) \UA
1.3 %itF 7k
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2.1 HH5HFMIE RS

HH 110260125 FHPNIT, %2 K AFAE
HTG 43 N HTG 2H (n=3 410) F14E HTG 4. (n=7 796) .
HTG 4L AR N 56 %, Tt 58.83%, Lotk
41.17% . EHTG H i F 8N 57 %, 5%
53.19% , &t 5 46.81% . ALT. AST. ALP. GGT.
LDH. CK.HBDH.TB.DB.TC.TG. HDL-C.LDL-C.
LP (a) . TP, ALB. Ur. Cr. UA. Glu 7E HTG 41 1 qF
HTG H2Z A ERAZIT ¥R L P <0.05, KD,
2.2 FAM HTG &9 Logistic = )3 2547

W2 Fiow, J@ i B R 2= A 3, PR3] L ALT.
ALP. GGT. LDH. HBDH. TB. DB. TC. TG. HDL-C.
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FiR 22 (P < 0.05) . HHEHEESEE R+ P<0.05
(IR R AN Logistic [BIABAY FE4T 2 K2 4047, 45 2R
SRR RS CALTVALP.GGT HDL-C.LDL-C.LP
(a) TP\ Ur~Cr-UA.Glu #& HTG fIJH 7 fE 6 K 2%
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Table 1 Clinical characteristics and hematological indexes of the included participants
Variable non-HTGgroup (n=7 796) HTG group(n=3 410) P
Male[n(%) ] 4147(53.19) 2 006(58.83) <0.001
Agel years, M(Pss, Prs) ] 57.00(43.00,67.00) 56.00(44.00, 65.00) 0.009
ALTLU/L, M(P»s, Pr5) ] 18.10(12.60, 28.00) 23.20(15.80,36.70) <0.001
ASTLU/L; M(Pss, Pys) ] 21.30(17.50,27.60) 23.70(19.10,31.30) <0.001
ALPLU/L, M(P»s, Ps5) ] 77.00062.00,96.00) 82.00(67.00,101.00) <0.001
GGTLU/L, M(Pss, P:s) ] 22.10(15.50,36.40) 32.50(21.60,56.27) <0.001
LDHLU/L, M(Pss, P:5) ] 187.00(163.00,219.00) 195.00(169.00,226.00) <0.001

CKLU/L, M(Pas, P5s) ]
HBDHLU/L, M(Pss, P35) ]
TBil[ mol/L, M(Pas, P5s) ]
DBil[ pmol/L, M(Pas, Ps) ]
TCLmmol/L, M(Pss, Ps5) ]
TGLmmol/L, M(Pss, P35 ]
HDL-CLmmol/L, M(Pss, P5) ]
LDL-CLmmol/L, M(Pss, P35 ]
LP(a)[ mg/L, M(Pss, Ps5) ]
TPLg/L, M(Pss, P35) ]
ALB[g/L, M(Pss, P+5) ]

UrL mmol/L, M(Pss, P5) ]

Crl pmol/L, M(Pys, P35) ]
UALpmol/L, M(Pss, Ps) ]
Glul mmol/L, M(Pss, P35) ]

76.00(53.00, 112.25)
118.00(104.00, 137.00)
12.90(9.80, 17.00)
4.60(3.40,6.30)
4.42(3.69,5.16)
1.06(0.82,1.33)
1.25(1.05,1.49)
2.71(2.20,3.24)
132.00(56.00,279.00)
70.10(65.30,74.30)
41.90(38.20,44.80)
5.23(4.32,6.45)
68.70(58.20, 82.10)
306.00(251.00,372.00)
4.98(4.50,5.57)

80.00(54.00, 115.00> 0.010

121.00(107.00, 140.00) <0.001
11.95(9.12,16.00) <0.001
3.95(2.90,5.40) <0.001
5.03(4.27,5.83) <0.001
2.28(1.94,2.98) <0.001
1.16(0.98, 1.35) <0.001
3.14(2.62,3.69) <0.001
100.00(44.00, 233.00) <0.001
71.50066.50,75.40) <0.001
42.70(39.50,45.50) <0.001
5.35(4.40,6.63) <0.001
73.00060.70, 87.40) <0.001
354.00(289.00, 423.00) <0.001
5.21(4.66,6.02) <0.001

UAKFEHTG £ & #FIEAX. EHEE 14, 0R A
4.206(95%CI: 3.657~4.838, P < 0.001), £ HIF{E%E
WM. A2 PR AR M, BN IR
#H 2% (OR=4.417, 95%CI: 3.800~5.133, P < 0.001) »
BEAh, FEASER 3 op, M ) R ES  ALT ALPL GGT,
HDL-C.LDL-C.LP(a) . TP.Ur.Cr.Glu 5, UA 5 HTG
T54R 5 1E A 9% (OR=4.027, 95%Cl: 3.397~4.772, P <
0.001).

T 5 TR UA 5 HTG Z 8 5% &, K B
SRR UL e 5 1K UA DLDD 3 A 8oy A4 . a5 1R
N, BB ORE A G il L (P <0.00D), %
Bl UA K15 HTG Z [AfEERR E M IEA G R R 1E
SE AR G (AR AR 3 o, Bl 5 de i DU 2 250 CQ4D Al
B AK DY 43 A2 2 Q1) 5 OR A4 3.101 (95%Cl: 2.672~
3.598, P < 0.001), B 24 InUA 7£ &% i P4 43 Az £ X (7]
i, HTG & A2 R4 T 2 3.101, $2 7R 55 i 1 UA /K
PS5 HTG 2 (A B A B B IEAH SR R .
2.4 UAKRFAHTG Z ] 69 dF &M £ 7

WIEE 1 AT B GAM AT B 26 0L 5 45 3L, s
T UAJKF5HTG ZIAAFAE AR R R o R EBISR

PR 36 S 7R 5 2 1 (B VA S Y 5 79 43 B 4 11k (] T A Y
ELEL, P < 0.05, Ut B 19 75 B 4 M [m] U= A5 20 56 208 1)
A BRI o A8 PR 2 B 1 [l VA 52 1Y 3k )
Rk, a5 R ROR, P 2R R InUA 5 HTG 2 U Y
KK RN 5517 E9 RAM (AnUA<S.517 B,
InUA RN K /N A 2.766 (95%Cl: 1.869~4.094) , P <
0.001; 7E35 S 4 M (InUA>5.517 1), InUA FI 2008 K
/NN 4.692(95%Cl: 3.747~5.875), P< 0.001. %5

F W], InUA 5 HTG Z [AJ47 48 & 2 [ 1IEAH G, HORHK
SRR T 2. 25 47K, 2 InUA>5.517 ),
HTG A& A AR 5 25 i 1

3 4t it

B 5 20 5 ) PR R A AR S 5 A B AR L,
HH AR B e RR R T, AH DA R ) 2
S T R e R ™. HTG A2 L I i
i RAY, 2019 S ARGE T BB HTG 00 %6 51k
15%"",

TG ERR N EE AR R Z —, HACFRE
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Table 2 Univariate and multivariate logistic regression analysis of HTG
Univariate Multivariate
Variable OR(95%CD) P OR(95%CD) P
Sex 1.257(1.159-1.364) <0.001 0.667(0.603-0.739) <0.001
Age 0.998(0.995-1.000) 0.084 1.008(1.005-1.012) <0.001
ALT 1.003(1.002-1.004> <0.001 1.001(1.000-1.002) 0.028
AST 1.000(1.000-1.001) 0.113 - -
ALP 1.001(1.001-1.002) <0.001 0.997(0.996-0.998) <0.001
GGT 1.002(1.002-1.002) <0.001 1.002(1.002-1.003) <0.001
LDH 1.000(1.000-1.001) 0.017 - -
CK 1.000(1.000-1.000) 0.271 - -
HBDH 1.001(1.000-1.001) 0.018 - -
TBil 1.004(1.002-1.006) <0.001 - -
DBl 1.007(1.004-1.010) <0.001 - -
TC 1.567(1.511-1.624) <0.001 - -
HDL-C 0.424(0.374-0.480) <0.001 0.069(0.057-0.084) <0.001
LDL-C 1.889(1.795-1.989) <0.001 3.093(2.881-3.320) <0.001
LPCa) 0.999(0.999-1.000) <0.001 0.999(0.999-1.000) <0.001
TP 1.018(1.012-1.024) <0.001 0.985(0.976-0.993) <0.001
ALB 1.036(1.027-1.044) <0.001 - -
Ur 1.029(1.018-1.041) <0.001 0.969(0.951-0.983) 0.001
Cr 1.001(1.001-1.002) <0.001 1.002(1.001-1.002) <0.001
UA 1.005(1.004-1.005) <0.001 1.004(1.004-1.005) <0.001
Glu 1.129(1.106-1.153) <0.001 1.139C1.111-1.167) <0.001
*3 MBERKSSHM=BMENXR
Table 3 Multivariate logistic regression models of SUA with hypertriglyceridemia
Model 1 Model 2 Model 3
InUA OR(95%CI) P OR(95%CID) P OR(95%CD) P
Continuousnatural logarithm 4.206(3.657-4.838)  <0.001 4.417(3.800-5.133) <0.001 4.027(3.397-4.772)  <0.001
Natural logarithm classification
01(2.48,5.55) Ref Ref Ref
02(5.56,5.77) 1.339(1.180-1.521)  <0.001 1.355(1.193-1.539) <0.001 1.557(1.349-1.796) <0.001
03(5.77,5.96) 1.926(1.703-2.177)  <0.001  1.993(1.757-2.260> <0.001 1.977(1.712-2.283)  <0.001
04(5.96,6.98) 3.345(2.967-3.771)  <0.001 3.529(3.106-4.009) <0.001 3.101(2.672-3.598) <0.001
Piena <0.001 <0.001 <0.001
Ref: Reference; Model 1 has no adjustments; Model 2 adjustments include sex and age; Model 3 adjustments include sex, age, ALT, ALP, GGT,
HDL-C, LDL-C, LP(a), TP, Ur, Cr and Glu.

HTG IR A S IE 555 O 13875 05 0 JR 006 AR T 25
A AE S JE W RS PE i 5 9% (non -alcoholic fatty liver
disease, NAFLD) . 12 £ 5 JIif i (chronic kidney dis-
ease, CKD) % 2 Fcip AH OGR!, Hofe 5 2 224k
FEXS LS A B BRI 451477 A2 2E JE S B2 LA K 8 o i A
T BRI [ b o T afi A B 5 I T B ik
A I AR, JE T 30 7 S 1 R . H T
—HB 4 Y HTG s 5 A py 4 4 1238 el

B By ARG, A FF NN HTG RS T F R %
E %ﬁﬂ EEP@%% - (tumor necrosis factor-a,
TNF-o) #1141 -6 (interleukin-6, IL-6) %% , B2 {it it
ik By R ARG AR R o BRI SR ARBU AT HE 0 UA 19
TR A el /> UA F AR, AT 5 B UA K-
W 5y —J7 T, A B TR TE TG KV 4 T DA
1o i E B Jok s R A A SR 454 B B DI e 5 B T 52 70 U
B UA IRE 1™
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Adjustments were made to sex,age, ALT, ALP, GGT, HDL-C, LDL-
C,LP(a), TP, Ur, Cr and Glu.
1 FRH%ISE UAKTESHTG M 8-k XA
Figure 1 Smooth curve fitting of the dose-response rela-
tionship between UA levels and HTG
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. Johnson ZEM R ILUA EALR B S S =5
P 06 A Hp 5 Sk R I -2 V35 1 PR ARG, g g 15 4 5 [
I PR B- MR T B SEA E, S1 RS R, |4 35K
JEBARE 5 o Deng S50 78 A I UA m 38 i 52
— AR AR (R BRI 22 B SRR IR AR, R 5%
i A1, 40 TNF-ou TL-6 5 [RRE T, 1 98 RE P4 58 7] 5%
ey Jig o A, I R O B AR T B RS, 3 B0 I
o BEAh, PRIEZKF-38 & Al B0E ERK/p38 1@ B , 7]
AF 00161 Nef2 A1 PI3K/AKT {5 538 1%, 38 06 14 48 (re-
active oxygen species, ROS) [ 77 A , fisl & i 15 25 52
JEEH 1 Ginsulin receptor substrate-1, IRS-1)/AKT i g
A, AT 53 8 5 2R AL, 52 me 4 B IR B AR

AT T 45 R B IR, M3E UA KF5 HTG 2 53
EAHSG, S50 i dRaE — 8, ik — 28 o i AN )
UA 7KV 5 HTG BIAH M, AN 7808 B 8 6 % 4
J& B UA CADY S A2 55055 M 4 41, 45 R 7R 2 InUA 78
B VU oA B X )N, HTG & A2 AU T 2 3,101,
PR UA K5 HTG 2 [8] 2 A7 58 5 ) 1F A1 5%
KFR. T &A% R BN, UAKTF5 HTG 2
() 2R TE AR O, BRI I AT 90 % FH 1 0 B 26 1 [
AR A BEAT 43 #r, 45 S R InUA 5 HTG 2 U A5G
BRI 1N 5.517. 24 InUA<S.517 5, InUA 208 K

/NN 2.766, T 24 InUA>S.517 B, InUA FR887 K /N AT
P A 4.692, 28 4 InUA>5.517 i, HTG % 24 [ R,
W E . X4 R KA EEUA S
HTG 8] ()52 2 58 BARAIE TR LA, o 5 SR sk
S UA B R TN 2% . %br b, HTG
ATUA AU [AAFAE S A% A FLAE S UA ZKF ) 2
AR HTG 51 & 14558, HTGIRZS th g il K 5
Mg UA FARH o 3 9 A S T SL () HS B, 1 L
H AR 3T BB . UA 5 TR B sl AR 58
%, BRI, TRNER MR UA 5 HTG 8] 2 2 BAE A
O T 7= AU 1R BT | 22 OQ 22, O T
REFRFX LS H F) 56 R IR ST SRS St 7R LA
AR FEAAAE — B/ IR 5, X & — Tk
W Tt 9T, JCVE #E AL LI UA JKF 5 HTG 2Z 18] 1)
KRR, EFEF—PHRE . HIK, WTREAEAE RN
B AR B R 45 5L, R — 25 R SR A A A
Th, GINE T Z I NTE, 431 25 8 AT B () s R 25,
DA 5 M A B B A I35 UA JK-F 5 HTG 2 18] F AR
YEH
gx BTk, ARWEFEIG N 76 HTG A1 UA AL AH
H KRB, 58 7 UA NAEAHTG & H &
(48 hR, B 28 & T UA F1 TG, £ A fig AR
BE RN IR IT TR, N IRIG TRt 1
R .
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