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[(BE] BrY  HiTE 0 Ak XA & R R MUE (hyperuricemia , HUA ) 5 HUBR IR 555 (thyroid nodules , TNs ) AfAH G % At
B IRARASNT 2 KRBT, N S RS MR R PR R . iR RTEERER 2 RIS BT AR X 2 736 44 18
A R UL bR RO BRGE R G AR N DV RRAE A 200 B0 s RS A | im T A Ak R (urinary fodine , UD) K FHR R 75 45 9%
SR Z R E Logistic [B1H 53 20 0 X2 BAERK I HEATG T 0. R B TNs K H %8 9.98%, HUA B %
14.00% ., AR H % )5, HUA 5 TNs 276 i Z TF A 52 (OR = 2.21,P < 0.001) . T F2 43 24007 5, lah i A HUA 5
TNs eI A58 (OR = 2.39, P < 0.001) , 28 B 43 H $ 7 i o A 0F [0 3658 — 35 G (OR = 1.38,P=0.021) . #5if HUA 5 TNs &
A AV T i S A 2, BB FRR AR 3 DI HLA T ) RIS VR, L) o T 358 HUA 5 TNs M9 SRIKIR B . R IX 0 % HUA A B
FERMUE IR EA, , SEB 2R P R B 3

(S8R ] mRIR T ; FRARES T s BUE SRR TR0 5 LK HE
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Modulating effect of iodine nutritional status on the association between
hyperuricemia and thyroid nodules

SONG Man"?, ZHAO Xiaotong', JI Hua', QIU Zhenhan’, CHEN Dong’, CHEN Mingwei'

(1. Department of Endocrinology, First Affiliated Hospital of Anhui Medical University, Hefei 230022, Anhui, China;
2. Department of Endocrinology, Shouxian People's Hospital, Huainan 232200, Anhui, China)

[ Abstract ] Objective To investigate the correlation between hyperuricemia (HUA) and thyroid nodules (TNs) among adults in
a community of Hefei, and to clarify the moderating effect of iodine nutritional status on their association, so as to provide evidence for
precise prevention and control of chronic diseases at the primary level. Methods A cluster sampling method was adopted, and 2,736
residents aged 18 years and above from a community in Hefei City were selected as the study subjects. Data including demographic
characteristics, lifestyle habits, medical history, physical examination results, serum biochemical parameters, urinary iodine (UI) levels
and thyroid ultrasound findings were collected. Statistical analysis was performed using multivariate Logistic regression, stratified analysis
and interaction effect test. Results The overall detection rate of TNs was 9.98%, and the prevalence of HUA was 14.00%. After
adjusting for confounding factors, HUA was significantly positively correlated with TNs (OR = 2.21, P < 0.001). Stratification by iodine
nutritional status showed that the association between HUA and TNs was the strongest in the population with excessive iodine (OR = 2.39,
P < 0.001). Interaction analysis indicated that excessive iodine could positively enhance the association between the two (OR = 1.38, P =
0.021). Conclusion HUA is significantly associated with an increased risk of TNs. Iodine nutritional status exerts a positive moderating
effect on their association, and excessive iodine strengthens the magnitude of the correlation between HUA and TNs. Communities should
conduct iodine nutritional assessment among people with HUA to achieve collaborative prevention and control of multiple diseases.
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FRR AR 4595 (thyroid nodules , TNs ) J& N 43 R 48
BRI A 22— , B 5 0 PR 7 3 B, HLAS
R E R F I BB &R R M E
(hyperuricemia, HUA ) () fE 5 R £ B 4E LI, 5
Z RSB B VIR OC . 4R SK , HUA 55 TNs 1)
TTE IR 2 B2 0 AHBF 45 i A — 2, T4
BHF 5% 78 HUA J& 4 P TNs Sy fa s ] 8, Ay
WFIE AR WLGE ) 2 25 S I sl 7 55 M b 22 BLOR B M A
FAM o 3R 43 B B2 AT BEAFAE S MR — 35 SCHR I 4y
M=

U R B3R (thyroid hormone , TH) A B f4) 2
it JEORES S RS A ORI 45+ 5 T
B, A ok AR AE | A Ak I R 2 FHOBR AL (thyroid -
stimulating hormone , TSH) /K- 2583548, 5 0 HUA 5
TNs B GRS EE . REAEOEIY 2 0G0 — 8 H e OCHK,
e = R SRR RO B RGEE S A BT . AR
WFFEEE TG AL AR A AT, HIPK HUA 5 TNs [ AH
A R SR BV A T 15 TR O 2 A8 P R
B P S A} AR
1 #EREFE
L1 #HRMEK

SR PR R A A O T 8 A 0 AR A HEBR
PRifE, T 2024 4F 7—12 7, BEHCE B s 8T X R AR AL
X 2 736 (AL S RAE IBFFEX G . ANARRIE  AF 12
>18 4, Ju AR I IA] =5 48 ; JLIN AR A% , REIC & 58 B
GV AR . HEBRARE : FURAR TR 52 HUR R T fE
S DD REN A IR A R B L
1 AR RS e PRI A 25 W08 R R BT RN S B
FI AT B 580 G125 3 A TRl &6 i o d i 22 B s
PR 5 — B8 B2 Be At B2 Dy 2 di it (AR5
PJ2023-12-12),

1.2 HRFE

P e CIE & SN RS S 1A ER B K1 D&
T PEAT AR AS A, IR B AR L TEERAA
58 (body mass index, BMI) . R /R %5 I i ik
I, 356 1 DL o & /R 54 A 3 AR A 2 BT AUS800 £
Il (body mass index, BMI) | %5 i Ifil % (fasting plasma
glucose, FPG) | Il Ag . TSH . Jif# 25 — Al B AR B i 2 R
(free triiodothyronine, FT,) | Jif & H IR BE E (free
thyroxine, FT,) K B R i 52 401k 90 i Bt 44 (thyroid
peroxidase antibody, TPOAb) . R 435 & 25 IE 1 B

R, SR FH A il 4 Ak 20 0l O' B 15 G I BR At Curinary
iodine, UT) o >R H 20 B (0 22 3 7 (Philips
1U22,6 ~ 16 MHz) K #x HUIR IR, 10 SR 48 5 80t L B
/N B AR 2 1841 15 5 800 2 58 (thyroid imaging
reporting and data system , TI-RADS ) 734% .
1.3 WSS ANRE

HUA 12 Wi 40 v 1] 2 DR IR ILAE AR DG 1297
Zo PR L2023 410 ), AR R H 2 025 I SUA
> 420 pmol/L, N4 B 4" . TNs Wi LR K 25y
M o BLE FRARS U T 1A 2 (World Health
Organization, WHO) #5 #f : UL < 100 pg/L A Bk = |
100 ~ 299 we/L Rl B, >300 we/L M. Mg
S X R s B H [ FE (total cholesterol, TC) =5.2
mmol/L, 2% 11 il = [ (triglyceride, TG)>1.7 mmol/L,
SR % B I 8 11 M [ B (low—density lipoprotein
cholesterol , LDL-C)>3.4 mmol/L, 5Y, = % [ Ig & F i
[ (high—density lipoprotein cholesterol, HDL-C) <
1.04 mmol/L (B3 #:) | <1.16 mmol/L (Z 1) ., BMI:
BMI < 18.5 kg/m> WA 11K, 18.5<BMI < 24 kg/m*H
1EH AT, 24 kg/m><BMI < 28 kg/m>y # & , BMI>28
kg/m? FHEJHE o FFOBR R S 16 52 PR < 3R AT T X 42
—JoRIE COCRE T2 SR IR ) BRE 2 BE B i2
ARBREETT R IR DI RETCE AR IR S RE SR | AR
i 2 mlt DR B g o v BRI TR < 4 100 E 4 R
e 5 i 150 252
14 SHiFFEFE

A Ay A DA W TSI T, T A AR A T
i o RLTE 5 RUREAS BT 3, B 1 8 B /MR AR
2 653 {5l , SLPRAA AT REAR 2 736 ], H I et g
ik 81.8%, WFFE 4 AR AT §E o SR SPSS 26.0 £
SE G0 HT T BB ABIE (%) 227, 2H 18] 1
BER M R 5 BORMAT & IS0 A0 1 L (s ) 3R
AN N Bl o 1 M D s S A5 W 15 o VS @)
[M (P25.P75) |37, Z 4 W ECR BRI 2 5 2293
Mr (FAH) . R Z &K Logistic 81 | 43 J2/28 H K
55 R A I B R 43, T FUAE L (odds ratio,
OR) F1 95% & {7 IX [A] (95% confidence interval,
95%CI) . P <0.05 253 BAA G245 .
2 #R
21 ARMKERFE

2736 A WETEXT R k1 408 A (51.46%) , &
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P 1328 N (48.54%) , V-1 (45.31£11.37) % . #i%
B FRAR S 40 4L B = 310 1] (11.33%) , BLiE B
1701 511 (62.17%) , WLt 2 725 41 (26.50% ) . — 2 [A]
TEAEY (BMILTNs K H 2 HUA B %  TSH K 5
I B PR e R R B 55 T 25 R A et

(P <0.05); M55 TPOAD PHM: | BUIRIR S0
SR =L A A (3 P> 0.05) (1), Hodp il
Tif B 2H TNs 46 % 16.67% F1 HUA B 9% 3% 32.22% 1
BE ST = 45 B0E T4, 4 20585, 25 HE
B4 itr e X (4 41=28.41,218.65,P < 0.001) .

F1 FEBEFRETHARNROERFMELLE

Bty WiEk =20 (n=310) BUBEH (n=1701) Ml EH (n=725) St P

AEWE (vxs, %) 44.28+11.05 45.02+11.28 48.65+12.01 F=29.87 <0.001
AR AL [ (%) ] ¥=112.58  <0.001

18 ~ 44 % 120 (38.71) 580 (34.10) 182 (25.10)

45~59% 110 (35.48) 636 (37.39) 260 (35.86)

>60 % 80 (25.81) 485 (28.51) 283 (39.03)
PR [ (%) ] =127 0.260

Tk 157 (50.65) 868 (51.03) 383 (52.83)

Ecqds 153 (49.35) 833 (48.97) 342 (47.17)
BMIZr4l [ (%) ] X'=37.61 0.005

Rz 15 (4.84) 56 (3.29) 30 (4.14)

IEH A 168 (54.19) 940 (55.26) 380 (52.41)

R 92 (29.68) 558 (32.80) 226 (31.17)

HE e 35 (11.29) 147 (8.64) 89 (12.28)
TNsH s [ (%) ] 28 (9.03) 139 (8.17) 106 (14.62) X=28.41 <0.001
HUA 9% [#] (%) ] 77 (24.84) 70 (4.11) 236 (32.55) X=218.65  <0.001
S (x+s, mmol/L) 5.12+0.78 5.20+0.81 5.45+0.92 F=10.15 <0.001
TSH (x+s, mlU/L) 2.18+0.89 2.13+0.86 2.4120.95 F=12.34 0.006
TPOAb B [#1] (%) ] 33 (10.65) 170 (9.99) 83 (11.45) x’=0.62 0.734
FORIR I s B (6] (%) ] 25 (8.06) 130 (7.64) 66 (9.10) x=0.31 0.857
Mg [ (%) ] 106 (34.19) 590 (34.69) 269 (37.10) =433 0.115
s [ (%) ] 71 (22.90) 394 (23.16) 186 (25.66) X’=7.92 0.019
Wbk [ (%) ] 13 (4.19) 70 (4.11) 48 (6.62) X’=9.85 0.007
FEESRE (G30E) [ (%) ] 157 (50.65) 850 (49.97) 413 (56.97) X=13.76 0.001

e BMI: (REFEEL; TNs: FURARSZSTY; TSH: fEHRIRIZE; TPOAb:

2.2 HUA 5 TNs HJ 2 4 £ Bk

Ry itk 2R AR BREE 5 5 o PR IR ILAE 4 3 1i7)
I , 43 ) LA A5 A DR R 45 1 e AR R PR R
MAESEA T L 50 2, 45 SR 7R : TNs 4 b HUA BB %

FUHUR RS S ALY BETTIR s HUA S IR R ILAE o

65.20% % % &5 T Non—TNs 4 8.32% (}2=402.58, P<
0.001) ; HUA 4 TNs £ K 46.48% i % &= T /R B& 1IE
T2 4.04%(°=381.94,P<0.001)% 2.,

#2 HUAL TNs B9 @ X B 547

SrHra H W40 R FH 1 57 % B R (%) X P
17 PRI LI SR 2R 4 BT p
(AR B SR 4] ) TNs2H 273 178 65.20 402.58 <0.001
Non—TNs £f 2463 205 8.32
DR R 25 1At 2R 4T 4
(e B B AR 25 4041) HUA 4 383 178 46.48 381.94 <0.001
PRERIE & 21 2353 95 4.04

T TNs: FURPRZENY; HUA: ®IRFRIMIE .
KHEZHAE Logistic [l )43 %, DAJE: TNs B[R 728

1, HUA Ny B75 i, A RBIR RN R (FK3), 458
BN, 7858 & PR B A L BMILL, FPG, TSH .

TPOADb  Ifi FE  HCRBE R G L MR AE R )G,
HUA 5 TNs & A= 15 47 1€ 8. 3% 1E A & (OR =2.21,
95%CI:1.62 ~3.02,P <0.001),
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%3 HUALE TNs KB % [E Z Logistic B I3 447

£S5 HUAES#MEFRREX INsHWZEERSH

LT PR AR OR 95%CI P AR OR 95%CI P
A | Sk 221 1.62 ~3.02 <0.001 HUA 2.28 1.52~3.42 <0.001
FEAI2  JEEEMEN . RS 2.18 1.60 ~ 2.98 <0.001 i 1.94 1.48 ~2.54 <0.001
T 3 St A 221 1.62 ~3.02 <0.001 il = 1.10 0.72 ~ 1.69 0.657

Wi HUA: 7 RMRINAE ; TNs: HURMRGS 5 OR: HH I HUAxB Bt 138 1,05~ 1.81 0.021
HUAXRlL = 0.92 0.68 ~ 1.24 0.578

95%CI: 95% B AF X[ 6 THRALFEER] . i . BMI: A FTE
. FPG: aMEIMWE. TSH: feHURIRILE . TPOAb: HiHARIRT
GALIRECH . R . FORIRZE N s B . B TR
2.3 FEFRAX ZHXERE T R
23.1 )25

U TR 2 G R Z IR Logistic 7114
I3 M7 45 )2 N HUA 5 TNs 19 S 36, IR 38 M 1) L A 8%
BMI,FPG ,TSH,TPOAb  IfiL F | FF bR AR 58 i s plt 8
FRREFREFER, 2R EoR il & AR, HUA
K5 TNs 1) 5 BX 3% F 45 7= (OR = 2.39,95%C1: 1.61 ~
3.55,P<0.001) ; Mlid BT ABE, & QB %
(OR =2.28,95%CI:1.52 ~3.42,P <0.001) ; il = A
M, & G L4 it & L (OR=2.08, 95%CI :
0.91~4.75,P=0.078)(5£4),

Fx4 AEWEFMETHUA L TNs KB

& A= Logistic B35 #7
WS TR OR 95%CI P
il = 2.08 0.91 ~ 4.75 0.078
TULE F 2.28 1.52~3.42 <0.001
fillid 2.39 1.61 ~3.55 <0.001

. HUA: mJRBRIMLIAE ; TNs: HARAFZESY; OR: HWHIL;
95%CI: 95% B {5 X[l PR . ik . BMI: {AFiH5%k. FPG:
SRR . TSH: 2 HUIRARIEZE . TPOAL: i HUIR AR i S L W it
ML MR L HUIR BRSO S BH T

232 HAEAKE

TEZ R Logistic M43 Hr 151 A HUA 5 L%
FERE M2 B I, DILE B 2 841, DL HUAXBLE
HNLHEZS A, M CREE R, 451N,
HUA 5 TNs f#7E 2. 3 B (OR = 2.28,95%C1: 1.52 ~
3.42,P <0.001) ;5 W B2 AR Fb , i o o] g S b
Ji TNs XU B (OR=1.94, 95%CI: 1.48 ~2.54, P<
0.001) ; fill ik = 5 TNs JC 48 32 XL B (OR = 1.10,
95%CI:0.72 ~ 1.69,P = 0.657) .,

L HAE AT N, HUAXBLE 558 B 304 Se it
2475 L (OR=1.38,95%CI:1.05 ~ 1.81,P=0.021) ,#2
AN AT X T SR IR AT AE IE [n] B SR AN s HU Al ik
Z X HI LG4 X (OR =0.92,95%CI: 0.68 ~
1.24,P=0.578)(5£5),

V. HUA: B IRFRILAE ; TNs: FUORIRZE: OR: Hff B
95%CI: 95% WA X [0], AERLJHALEN . 4EE . FPG: 25 JE bk
BMI: ABiH640. TSH: fEHVIRAREEE . TPOADb: HLH AR AL
PR IR BRI S R B 5 U IR LA BE o B
BR800 L PR R ML XIS £k 5 B
233 BEHEEK

W UE SRS e = =1, LS =2, i
= 3R N A AR B R AT, 2P 36 56 i
7, BERLE FOK P Th s, HUA 5 TNs B OR 22 3% |
T (P by = 0.008) , 1 — 20 SCHRFIILUE SRR X
FORHRAY TE 1] T 200, HAFE R - N G R o
24 PATREMERRES

R E— 2R I RO A A R AR AN [
MAAATEZE S, H VS FRR S 5 B T B A 2 1245
Bro SRR, Bl & H oMk AR HUA 5 TNs (1)
KB o % 5 (OR = 2.89,95%CI: 1.68 ~ 4.97) , fifl i)
o H B AT IRZ (0OR=241,95%CI: 1.45 ~
4.01)(36)

*6 AEMEFRESEESSETHUAS TNs KEBH

% [A % Logistic B 3547
s RS R OR 95%CI P
il = Lz 1.52 0.71 ~3.25 0.278
= ’y 221 0.98 ~ 4.98 0.056
LIS T 5 1.89 1.32~2.71 <0.001
{1 SEINE e 2.45 1.51~3.98 <0.001
i % 2.41 1.45 ~ 4.01 <0.001
[LiEURT £ 2.89 1.68 ~4.97 <0.001

. HUA: EJRBRIMRE ; TNs: HRAESS S OR: WAE L ;
95%CI: 95% EAF X[ . VAL . FPG: ZSME M. BMI: &%
Fe¥r. TSH: fE HURARILZ . TPOAb: i B AR ) S Ak W g b 4
PR | FPBR BERE S M E BH
2.5 BURMESHR

S 6 BB 2575 J5 , HUA 5 TN ) B AR e B
(OR=2.19,95%CI: 1.60 ~ 2.99) K 4% Wl & 35 4R 245 4%
ZaE R WL AR . B HUA 2 W U7 55 5 4%
SUA > 360 wmol/L &% > 480 wmol/LJ5 , 3¢ H.AE FI# 5
2t R R E (HUAX B 3 5 39 OR 43 51 20 1.35 Al
142,33 P <0.05),
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3 i

TNs S 4 DX UL P 53 WA 45 /) S o, LA 38 4
D) SN Ay v - R G S S L g A O
HUA 12 —Fi 5 Z R i A OC i AR 2= aL, 5
AR5 ¥ 56 00 ST B8 W 32 3] 5 18, (H BRI e 45
WAFTE P B, 878 % G Rl g sz Hofh G B R &
g

BTG R RN R) AR (BMILFPG
M FRBRENRE &2 A B iR IR 2N R 5 , HUA S
55 TNs 8 B EAHC, 5 BN 200 T AR 5T
iR —E WERIEHLTIRT , HUA IFAR S Al ALl 4e
B, T 2o 22 250 S e FOR IR RS o il bR
12 Tt = A0 NOD 32 1448 11 3(NOD-like receptor
protein 3, NLRP3) R AE/IMA" 2 i (14N R -18
(interleukin—lB, IL—IB) b 2R %8 R — o (tumor
necrosis factor—a, TNF-a) S5 42 R [ 7Bk, 51 &
42 BASPESAE , RAE K 7 BEIG PR E T T HUIR AR , 38 58
UEIE b B AN LB S e TR PRI A A
i 22 0 2 45 Ak i} (xanthione oxidase , XOD) & 4% =
A R TEPE A, ST AL P A, 51 HUR R
£ L A1 7 AR 5, T I 40 B B O T A O
5o A, HUA % 5 I8 B B 5 & HKHE (insulin
resistance , IR) SF AU 5 0 247, 2 5 ZXFLIE il 3 [+
RONE 30 3 SRR A A R D PR e o A L 3
[ HESh TNs (19 5 A2 5 A Jge

AR TH A5 i 6 75 IR, s FR KO B 42
P HUAR IR S5 F 5O RARAE . AWFoE & Bt
5 HUA 7 TNs ZpLiil v A7 78 S 38 A pir Rl 0 . —
J7 T, KR LR A 2338 3 Wolff—Chaikoff 251 " 4T
FAR P 0 Y BR B AR AR 5 R B B f e Ly B 240 i
i) T B A B 1 A R HY AR R BR 2 T (thyroglobulin,
Tg) , 41l ik F AR MR 42016 ) 1 (thyroid peroxidase,
TPO)TEYE, FEUTNs KA I3 —J5 I, o s A
254 R R I A S’ B B B (pituitary type
115’ —deiodinase , D2) B 1% ¥ , TH [1] FT, B %% 1k K [%
%, FBAWUA S P b 53 WA TE 22 TSHY™ T T &
(9 TSH 23 15 22 i3 HOIR BRIV b e A s AR B
LUK E) TNs JE o A, o g % 5 /N S AR
W55 ARRE A, n E AR5, 3 PR R I i
> SUAKF-TF 5 5 M T Y SUA, 2 5L PR AE
LA R B A0 M I O S i 1G58 . 2 2D

FIFAERT, T [m R T A R FF DR R 28 o At L S
B B AR EE AT TN B B i) JRURS: o

AT 58 I BRI 1 9 55 RO A7 AE
AR 25 5 B Ao M A HUA 5 TNs CHKaR
By, B AR AR T ORI B R R . L
W2 AT A A A R R HE I | R TR AR KT R AE
SN HUA i A 2 bR 245 9 3% mT e el A
SRR 4 B YT 4804k I 8 5 AR E 5 47 1 SRR
1R HUA P B0 VE F 5 248 A BE R B 2 AR DGR
PREGHEME T [ FUIR AR D RE AR BRIV 2R ™ 3 5 32 i
S HUA DR RZ IR 48R Lotk 5 28 4F HUA AR 2
TNs A5 HERH 45 1 B8 0 52

A FTAEAE— 22 SR B - CORE W7 1A 15231 075 1
37 HUA (LS 37 5 TN 0] i PR SR s e 56 2R AN B 1 I
SEAEAERIG QTR Gk A Bk X, AHEER
PEAT B, 25 AT BB UL Y s e i
AR A K e L4 1 SRS KBS RS s @HE
B HURIRFA s HURIRTIRE S0 s, ] R4k
o T WCR SR 9 IR 43 B, (H 12328 45 O £y 7T B 1
TNs K tH A F 4 AFEKOF , 258 0T 7200 %
JE s AR SAE K A AL R A8 bR S A AR
B 3BT LA Sy 3, = BS54 ; @ il =
HFEA AR /N, W] BB SR 1T 20RE s DA 2 4h 4%
MG B, TEtt— 2 Hriad 5 5 5 Sk A 56
R ARRNIF S Z sy KRR AS F S AB 5T, B
iffy A% e [R] RLAR G AR ) BH 75 #5815 HUA 5 TNs 56
A4 o0 F-HILHT , Ay 3 J2 0 v ) s A AL O g R 9

Zi b AT A X JE R, HUA 5 TNs &
Az DU TH i A7 3 ORI . VB RS 3 Sk
FLA I ) AT RO, L i G R HUA 5 TN 11
NAEP S IMERTA RTE GRS S Y E N L L)
R, FEZ BTN R HUA ARES R TN G 25 1Y
o B, B LT R FOIR R 75 R 2 5 EE X HUA AR
LT TG RS FRRAL, 45 A T B S AR 4 )2
X M |2 A A R XU A S it B U Bt S T
i, 92 HUA 5 TNs 9% PpE] R vER

S 3k
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