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(=] BH HWirFPE2HEAFBRMB TS PTRIB/ET (TN MER, FiE 2R2017FAE2ERT
AREREETE P SHATTFHRARMEEG 1073 B FPEEAB(CCI0 P)AMAT L RITRELKE . FBT AL
M EFe TR RS, S BERMFF S TNs 69482, EIAE 2017 542 2021 547 FHRHREG R —
R EABETIL B AR R oW BRI FFEA 5 HF5 TNs FHAFRDTEGHh, GR 10736 F2%
FFEABE LM R TNs 625 4], BRFH 58.25%, B R FEMAEF LN KA T ZHOALS(P<0.01), Ak
TNs VAN (46, 72%) . % £ (56. 00% ), 55 H (35.20%) . A %<1 cm(80. 64%) . 7T & B P (96. 32%) A %,
TNs 4869 % M fo 4% (FBG) e 4L fe 22 & & (HbAle) K -F ¥ & T3k TNs 48, KA % x £ 4 B FBG #= HbAlc
KFn AR EFA AERBT A o4 FmA,3 HARN TNs &5 F 5 5 4 53.07%.60. 95% F=
68.02% , M EHBRMFFREMNITHELASLEN = 3.69,.P<<0.01), RERZREE LS. LB H A
Mok gm K & TNs 89 R o 3 2 R EF e 1.33 2 1.6045, St—F 2R 57,2017 FRLETARE L F
J& TNs BomE % 33.64% . LM ABRMFFREGI S M MX*=2.63,P<<0.01), 2017 FL&F AP
66.88U M ELAFMEFTRKIEERLRT BRI ELENEL, TNs TAHREHEEBERBFFTREEGHA SR
¥H(X*=3.32,P<<0.01), &t HBRMFFE TNs B, T ad TNsWILERLE,
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Correlation between glucose metabolism abnormality and thyroid nodules

in 1 073 middle-aged and elderly people”
HE Jiatong ;CAO Yi® ,YU Chan , HUANG Xianlong
(Health Management Center ,Chongqing General Hospital ,Chongqging 401121,China)

[Abstract] Objective To investigate the correlation between glucose metabolism abnormality and thy-
roid nodules (TNs) in middle-aged and elderly people. Methods A total of 1 073 middle-aged and elderly peo-
ple (=40 years old) conducting the cadres physical examinations at the Health Management Center of
Chongqing General Hospital during 2017 were selected as the study subjects. The medical history collection,
laboratory biochemical tests and thyroid color ultrasound were conducted. The correlation between the glucose
metablism abnormality with TNs was analyzed. The same middle-aged and elderly population (791 cases) re-
ceiving the cadre health care in 2017 and 2021 were selected as the study subjects. Then the influence of glu-
cose metabolism abnormality on TNs new onset and size change after 5 years was analyzed. Results Among
1 073 cases middle-aged and elderly cadres,625 cases of TNs were detected with a morbidity rate of 58. 25%.
The morbidity rate had the increasing trend with the age increase (P<Z0.01). The detected TNs were mainly
bilateral sides (46.72%) ,multiple (56.00%) ,solid (35.20%) ,diameter <<1 cm (80. 64 %) and possibly be-
nign (96.32%). The fasting blood glucose (FBG) and hemoglobin Alc (HbAlc) levels in the TNs group
were higher than those in the non-TNs group. The study subjects were divided into the normal glucose metab-
olism group., prediabetes group and diabetes group according to FBG and HbAlc levels, and the morbidity
rates of TNs in the three groups were 53. 07 % ,60. 95% and 68. 02% , respectively, moreovcer which showed
the increasing trend with the glucose metabolism abnormal degree increase (X*=3. 69, P <C0. 01). Aftre cor-
recting the confounding factors, the risk of TNs occurrence in the prediabetes group and diabetes group was

the 1. 33 folds and 1. 60 folds of normal glucose metablim group. The further analysis showed that the TNs morbidity
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rate after 4 years in the non-nodule population during 2017 was 33. 64 % , moreover which was showed the in-

creasing trend with the glucose metablism abnormality degree increase (X*=2.63,P<(0.01). Among the TNs

population in 2017,66. 88% of the subjects maintained TNs to be stable, decreased or even disappeared in 4

years. The risk of TNs enlargement was increased with the glucose metabolism abnormality degree increase

(X*=3.32,P<C0.01). Conclusion The glucose metabolism abnormality is closely correlated with TNs,which

may affect the occurrence and development of TNs,
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FAOIR IR 45 35 (thyroid nodules, TNs) 2 I IR _E &
UL N 43 BRI 5 3 T FCRR R B 23 5 SCoA FE AR PN R
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[l Bl R 4 RO A R Al AT i B R
P, TNs B R B EN S 2R AL T
Az — ) B AR 5 AR, FOR R
Y140 2 TN ) Rl 24 AR 2 A W W ek AR T A Ok
GEH R L AR5 TNs @& A6, 2 AUBE IR %
HWHER G KA TN (BT 5 W 5 0
FERIIE I TNs 23 anfe] 22 AL i 0 b, 2 T I, AR
WFFELL 1 073 il b 22 47 38 A BE S BF 92 % 42, 3 i i
] 4387 TNs R 15 00 iR 5 5 TNs BYAH ¢
PE YA 1) 3 A A 5 XF 5 4R S5 TNs B & g 15 K
INEAC BRI L R TNs {9 B A B35 2 3L A
1 #ZREHE
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L 2017 475 5 PR TN R B o flt B 4 B g i
T TR AR =40 & h 2 ENBE RN S, T A
WFFE XN G AT 95 S0 WSO HE S 30 28 2 A6 DN 0 FR IR
BBk A, HEBR BEOBEAS 58 % AT R B B 9 U B R
B RERE G S IEE AT MR T BT A A
1073 BlE 47 40 Hr (5B 949 6, & 124 Bi) . % BAE
2017 4FF0 2021 4R B AT 0 PR Ak 19 [R] — w8 AR N
791 B R G XF G (5 703 1, L 88 ) L A AT AR AR U
SEEO 5 AR JE TNs B & F KN R ], AR
ik PR RBE B A R 2 Dy S Lo AE H CREID) 2
2020-040-01 57,
1.2 7k
1.2.1 AAGE AR RE

SRAEAE A W L A AR I OB R L AR
FR s e i R A L O A I AR HE AT A GBI IR
VI AP
1.2.2 HhAedXimE AN

Fiz [ b o A 1 0 2 B e AR EE RN R, T R A
i R 4 I B K I, SR A BS-2000 884 [ 30 A Ak 4 B AL
CIR I S A= P B2 97 fLF I 4y A B2 /1) OB I il 7
] 2 25 B 1l B (fasting blood glucose, FBG) , 3 F &
T Y R 80 AR €5 RS 0 N W Ak il 21 B
(hemoglobin Alc, HbAlc) , % 1k B 2 I % & AR [ iz
(total cholesterol, TC) #1 H i = fig ( triglyceride,
TG) . B I 72 o % B2 i 2 1 AH 8 B Chigh density

abnormal glucose metabolism; thyroid nodules; middle-aged and elderly;fasting blood glu-

lipoprotein cholesterol, HDL-C) FI& % & i 25 1 AH [
I (low density lipoprotein cholesterol, LDL-C) , JR R
it -3k S04k 0 il 5 0 7 1ML PR PR Curic acid s UA) , H 8 5
L300 7 Ui B IR AR )R 2R (free tritodothyro-
nine, FT3) F1i# 5 R AR 2 (free thyroxine, FT4) ,
PEJe 0 1 2 R FOIR R B E (thyroid stimulating
hormone, TSH) , B IR i B3k 5 A i & (thyroglobulin
antibody , TGAb) Fl HU AR Bif i3 50 4k 9 B Bt 4K (thyroid
peroxidase antibody, TPOAb) ,
1.2.3 TRBERED

K MY AB Seven #7512 Wi i% £ (BN & ik =
7B B /D JEAT IR IR M S K A 0 SR A TE 4G
AR B M L RN R R R it S
R FE G (TIRADS) 43 R (5 .,
1.2.4 # Witk

(1) WE IR I 12 W1 A o« 4R 4l 55 005 DR 9% P 25 & A
B R BT 46 T OB DR 40 28 T3 W < W R G 5 07 1 f b
#E (2022 4F) ), FBG<{5. 6 mmol/L 1 HbAlc<<5.7%
AR IE % FBG 5. 6 ~6. 9 mmol/L 8 HbAlc
5.7%~6. 4% R BE M AT ; FBG=7.0 mmol/L #i
HbAlc==6.5% BRI . (2) TNs KNS - b
R R TNs BB INs# > K FH%EF 2 mm,
8 /A £ R T e S TR AR 20 %61
1.3 sitsam

K] Excel 2021 #4788 % H1, 5R J SAS9. 4 %X
PEEATEE BT, ERSHIFRERL 2+ &
NS P AR T ¢ B3 s Al I 2 40 A 1 T kLA
FLB (P, ~ Poy) RoR . THECTRER H 0 8 (H Al
FoO Fom AR LR X7 K8, SRAIZ M E logistic
(] 9 23 A AR S 0 5 TNs B SEPE . R Sk
XK R AT BRI S B X 4 4E )5 TNs 3 & fit R /NAR
B SEm AT, L P<<0.05 HERAGITHE X,
2 & =
2.1 TNs #9# $H 5L

N 2017 AE AT ONEE 1 073 fil, AF R
40~97 %,V (64. 97 £11. 04) %, ¥ TNs 625
B, R 58, 25% , Hodh B 57, 22%, % 66.13%.
B 60~69 2 44k TNs K 3w F Wik 55 M (X7 =
6.89,P<C0. 01) &b, H i £5 4F % 20 AS [m] 14 51 4K & 25
TNs frih R 27 LG22 E L (P>0.05), %% 10
B A1 )G TNs FRO 56 28 B 5 47 IS 10 38 K 1
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fEH (X% = 6.14,P<C0.013;X% = 5.70,P<C0.01;
X% =2.81,P<C0.01), #HAY TNs 3 25 A 78 XL
(46.72%)  HoWR J A M (28. 32 %) FZE M) (24. 96 %) ,
SR ECE 1~8 N 2R TTKLH RN 56.00%.
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(34. 24 %) M4 (30,56 %) . &5 K/NA<<1 cm A
F(80.64%) KAWL EH 5 (3.1~8.5)
mm, HHE#H TI-RADS 4 9%, A i B 7 89 TNs
(2~3 ) 602 4] (96. 32%), Al %€ M (4a~5 )23

TNs DL 52 VR 45 45 £ 2 (35. 20%), ok by 4% 52 P

B1(3.68%), W 1.2,

*x1 AEESNFERSPEETIHBAZE TNs R HERL2 (X0)]
» % ait
AW
n TNs n TNs n TNs
40~<<50 56 23(41.07) 8 3(37.50) 64 26(40. 63)
50~<60 239 123(51. 46) 43 23(53.49) 282 146(51.77)
60~<70 332 174(52.41) 42 31(73.81) 374 205(54. 81)
70~<C80 189 121(64.02) 18 15(83.33) 207 136(65. 70)
=80 133 102(76.69) 13 10(76.92) 146 112(76.71)
it 949 543(57.22) 124 82(66.13) 1073 625(58. 25)
*2 TNs FJHFEE R
» % ait
FFAE
(ik:4@P) Bl (%) BIEL () B (%) B () HA D

A

ZEf 139 25. 60 17 20.73 156 24. 96

Fi 160 29. 47 17 20.73 177 28.32

XA 244 44. 94 48 58. 54 292 46.72
Kt

K 248 45.67 27 32.93 275 44. 00

Z KR 295 54. 33 55 67.07 350 56. 00
P 5

Pk 165 30. 39 26 31.71 191 30. 56

M 187 34. 44 27 32.93 214 34. 24

Sk 191 35.17 29 35. 37 220 35. 20
KA

<1 cm 443 81.58 61 74.39 504 80. 64

=1 cm 100 18. 42 21 25. 61 121 19. 36
TI-RADS 4%

2% 179 32.97 27 32.93 206 32.96

3 346 63.72 50 60. 98 396 63. 36

49 KL 18 3.31 5 6.10 23 3.68

2.2 e R TAT BN AR G A8 AR 6 T AR A1 059 43 B A [ W5 A 35 7K S 19 Hh 22 48 B & A TNs 1

T R %5 RE 1Y He A b, TNs 41 89 4 1% L 0 46 15
(SBP) .FBG.HbAlc, ¥ bR 5 £ 5 L /& I 280 3
YI® I8 TNs 41, & ik JE (DBP) #1 TC 7KK F 6
TNs 24 (# P<C0. 05), P41k &8 (BMD | TG,
HDL-C,LDL-C,UA,FT3,FT4,TSH, TGAb, TPO-
Ab [BIK - 22 F B TG T2 2 L (3 P>0.05),
L3R 3,

2.3 BAR#MFFLE TNs 948 X%

R4 5 1= B TR 5 b 2 & A 1 OB R 4 28 g
DT < W PR 9 7 AR A RR T (2022 4F) ) BRI 9T X 4 4 IR
FBG Fl HbAlc 7K 43 b A3 1E & 2 88 JR 5 117 1A
ZHFUHE IR 41, 3 44 SR Y TNs 277 911 (53. 07 %)
231 f1(60. 95 %) F1 117 i (68. 02%) » TNs K H 4 fifi
EMRH S REEN T A2 LT B X =3.69.P<
0.01), VMRS IE® 4 AS R, RHZ HE logistic

RS . S5 s, A TE TR 2% I 2R 5 . W5 PR 0 AT 401 R0 b
PR &A= TNs 19 AU 43 591 2 W AR 15 1E 8 2 19 1. 33
Fl 1. 60 % (¥ P<<0.05), 3 4,
2.4 BARBFF T TNs A ALF DT
% R

PEHUAE 2017 450 2021 4F ¥ 47 1 3B 4% 48 1) 7]
— AR NHE 791 BI3EAT 40 BT . 2017 AE TR S5 NHE
g N 2 0 IR B A DG B0 I AF ST X &2 321 i, 5 AF
JE#r & TNs 108 il , TNs & %R K 33.64% . 1E % B
ARG W5 PR o5 T RS IR s 21 4 45 TNs 43 5 K th
50 1 (28. 41 %) .39 1 (36. 45%) F1 19 #1(50. 00%) ,
TNs & 9 Bl 2 B A0 5 5 F2 B2 19 7w i b T (X =
2.63,P<C0.01), 2017 4E4597 ANBEAN A S LA HOIR
R 453 HIWF ST 3T 42 470 6] ,5 4FJ5 TNs 25 /Nal i 2% 32
B (6. 84 %), TLAE Ak 281 i (60. 04 %), 48 K 155 #i
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(33.12%0) » KA W R B 2 B (2 FARUIBR. KA
SN . AR BEAC I SR R E T TNs 1 R/ AR fk 22
SH G E L (XP=9.38,P<C0.01), TNs 28 K
DRI I 2 A 1 S R R A T o T 3G (X7 =3, 32,
P<0.01),WF¥E 5,

£3 HRNREREHEERGIEROIER

I 1A 9 At J TNs TNs t/X* r

A 62.4249.92 66.80+11.44  6.72 <<0.01
Wit PR 59(13.17) 116(18.56) 5.55 0.02
o I 144(32. 14) 256(40. 96) 8.68 <C0.01
BMI 24,5842, 70 24,6442, 69 0. 40 0. 69
SBP 132.314£17.04 134.5518.34  2.03 0. 04
DBP 78.44410. 47 76.8110.56 —2.51 0.01
FBG 5.68+1.17 5.96+1.71 3.16  <<0.01
HbAlc 5.650.72 5.8241.02 3.17  <<0.01
TC 4.9240.96 4.7940.96 —2.24 0.03
TG 1.7241. 40 1.64%1.16 —1.08 0.28
HDL-C 1.3440. 34 1.314£0.32 —1.48 0. 14
LDL-C 2.8340.75 2.7640.75 —1.64 0.10
UA 376.544-81.84  368.38485.18 —1.57 0.12
FT3 2.85240.57 2.983.49 0. 84 0. 40
FT4 12.83+1.79 12.9741.85 1.06 0. 29
TSH 2.7742.55 2.8645.11 0.33 0.74
TGAD 56.894215.98  68.834374.64 0.56 0.57
TPOAb 30.684115.92  25.464:112.33  0.63 0.53

Ay B4l % s BMI B4V 2 kg/m® ; SBP. DBP #{ 5 mmHg;
FBG #.47 4 mmol/L; HbAlc #4728 % ; TC, TG, HDL-C,LDL-C #.{}
4 mmol/L; UA HA; K pmol/L; FT3.FT4 47 pmol/L; TSH Hi4
4 mIU/L; TGAb, TPOADb ¥k TU/mlL.,

x4 T EHER S K FERE TNs B (logistic [E13)

HECI K B SE  Wald X* P RR 95%CI
A ]
TEH A - — - - 1.00 —
BERGRRTY 032 0.14 5.54 0.02 138  106~181
BERIR 0.63 0.19 11.60 <<0.01 1.88  1.31~2.71
R 2
TEH I - - - — 1. 00 —
BERORRI  0.28  0.14 4.10 0.0429 1.33  1.01~1.75
BRI 0.47  0.19 6.13 0.0133 1.60  1.10~2.33

MR 1 RBETR A2 B R R 2 AL IE 3R 3 A7 B U IR R, 6 4F
B AR LA s — TR .

x5 TNs B 4 FRETRDMELERL2(%)]

1L 7K n RVINRIEES AL BN

E 0 B 223 16(7.17)  150(67.26)  57(25.56)
Wl PRI T 49 162 10(6.17) 90(55.56)  62(38.27)
Tl PR 83 6(7.23) 41(49.40)  36(43.37)
At 468 32(6.84)  281(60.04) 155(33.12)
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ALK TNs B f it RAEAER KR ZE R, /i
AL FNEREE P FE 2 A SRR AR R DL O B
RAA K, BARMIX 25 78 K (B REAE 0 52 34 ) e vh
AR NHE TNs ki 28w, HEF RN KA
BEE R ARBEST WK, AR TR RE (K
o 58, 2550, & [ H: At M DX AR [R) N BE A 43 %0~
76 %M e ARE TNs Sl R 52 S
O HUR AR HLARE T KA G, Bl AF % 19 38 4, BRI
22 AT dE Ak 20 M R T X U A A AL B
FE R TNs " BR 60~69 2 £ 4h, 4% 4F I 28 A [a] 1 1)
TNs K 2T 2 7, 5HAMHRAN, TS5 /A
WFIT I L N B8k i R ). A% A TNs DLW
(46.72%) .2 % (56. 00%0) .S (35, 20%) , 7] fig
PE(96. 3200 &5 R FE L, Z HHAZE/NT 1 em(80. 64 %)
PS5, HA RS AR IR DI RE & W AR bR L X, 5
B Xf rh 4R ABE TNs BB FEAH £,

B 5 FE 2 205 1 B R0 AR 3% KO 0 B v L B A
SEHORY R R K, B A TNs 55 A 52 R
K., AW R~ TNs 410 FBG #1 HbAlc K@+
4 TNs 41, TNs S5 38 R JR e 2 (68. 02 %0) > Hilf IR
I FIT T 4 (60. 95 Y0) > WA 1E % 41 (53. 07 %) » H bk
PR A5 FIOBE R 95 i 41 v 2 4R CHE & A= TNs 19 KU 43
SR IE F 4100 1. 60 A1 1. 33 %5, 5 HABBF 5T 45
AR R R AR (TR S WA S R
B AR A YT, 3 SR Iy R I W R R S K
A L R 20 A R AR, 1 AR DR R 4 e R
B & TNs'S [, g By Z AL K N T (IGF-1)
AT IGF-1 {5 5 38 % 23 bR 4 1 Ji) 490 30 38 HA >R
I 20 S 0 A S A3 Ak G e 3R T 3 A B R TN,
T3 A0 AR S E R T RE G R P - 2 A R AR
BE AT FEAG S 2 TNs B9 &AL R b REE 2ok
SR 2R AT GE A T = 55 % TRH B Rk &
EELHEVE . 5 m HOBR BR 40 B i A K o k. B 3R
TNs &£, gt — 200 @R, 2017 4E 45T A
BE 4 4EJ5 TNs KWGH N 33.64%, H BEE S5
K- B T R T R, 48 R R A R R R T RE R
TNs W&, 2017 4FE45795 N 66. 880 £F 4 4F[H]
TNs B R/MEAFRRRRE /N H 2B K AUH 2 Bl k4
FEAE UL TNs MXt R . BEAAF St i m . R 24K
45795 (680 ~96 Yo FERE I i B rh KM RR R E . Hik
F G RIE ST F8 4E 2 . TNs A8 o il XU Bl 25 1 18
SRR TR BE I T G R B N bR A R R R T T
Rl E LS A R EE AR E .

ZE LR AT B RE TNs K R85
K5 TNs % UIAHC, W BEZ i & TNs 19 &4
FARAE . DRI, 7 B e v 2 A1 AO6F HE DR B % s L B IR
95 S5 N 43 I B I AR B b L 7 T X ot B S RN
THF 1% fekt B A5 B, 255 5 O T MR KO- X TNs &4 &
JEE I S, LA R B T 0B R 28 M IR I R
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