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postmenopausal women

CHEN Qingling, PENG Nianchun” , SHI Lixin, ZHANG Qiao, ZHANG Miao, HU Ying

Department of, Endocrinology, the Affiliated, Hospital of, Guizhou Medical, University, Guiyang 550004, China

* Corresponding author; PENG Nianchun, Email; pnch2001@ 126.com

Abstract. Objective To investigate the correlation between serum thyroid stimulating hormone and osteoporotic fracture in
postmenopausal women. Methods A total 0f4073 residents aged over 40 years old from Yunyan District, Guiyang City were
investigated with questionnaire, physical examination, determination of serum TSH, and ultrasonic bone mineral density
measurement of the calcaneus. According to the baseline TSH level, the subjects were divided into three groups: low (TSH<O. 55
mIU/L, n=71), normal (0.55 mIU/L < TSH < 4.78 mIU/L, n=3113) , or high (TSH>4. 780 mIU/L, n=2889). The baseline
characteristics of each group were compared. After 3 years of follow-up, the correlation between different TSH levels and
osteoporotic fractures was analyzed according to whether fractures occurred during the follow-up period. Results The number of
newly developed osteoporosis fractures in the lower TSH group, the normal TSH group, and the higher TSH group were 8, 148,
51, respectively. The incidence was 11.3%, 4. 8%, and 5. 7% , respectively. The incidence of fracture in the lower TSH group was
higher than that in normal TSH group (P<0.17). In addition, BMD T-score<—-2.5(OR=1.822, 95% CI 1.124-2.954, P=
0.004), dyslipidemia (OR=1.381, 95%CI 1.038-1.836, P=0.034), TSH<0.55 mIU/L (OR=2.469, 95%CI 1. 163-5.243,
P=0.019) were risk factors of osteoporotic fracture. Compared with that in the normal TSH group, the risk of fracture in the lower

TSH group was increased by 2. 626 times ( OR=2. 626, 95%CI 1.233-5.592, P=0.012) after adjusting dyslipidemia and BMD T-
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women.

Lower TSH levels are associated with an increased risk of osteoporotic fracture in postmenopausal

Key words: osteoporotic fracture; postmenopausal women; thyroid stimulating hormone; bone mineral density

B BT PAAE B FOIR R 2 e 2R L2 h B AR R A
W AFTE RIS YN , 8 W R W H £ T B4k,
HEWRREEER WM EKmm " FirEg R
BiAAE B A E Y JE R — B A T e 2
HEINFETS B KU o FIR R D B 28 LN 8 R SR R
B B R R R B R B OR R D RE DT
PERE B o A O R BT R R R
DAFERF S A kg FRAR 8 28 K 1 9 8 ol J2 RO IR
BT EFIGMAg AN, AT, FUR R R K P E
H AT B IR 3 22 (thyroid stimulating hormone , TSH )
AKF BEAIR B e PR TR R R B R, B
PrRB g, & Ffr & E v fE S TSH ) X R
Ylo Wik, B TSH K2 S agma o 28
12 R BN R TSH 7K X8 31 U (8 5% Wi 475 47 7
Gl ABEET R, I R R T TR 2 8
(KUK . A ST R W, 48 45 Zo i TSH /K
FHEPFRAETR., ALEEBGX 4 073 LXK
JE R AT 2 TR A WS, T L TSH K 5 4
FRB AR TR G, b B L R B A )G &
PEAE FUR AR 0 BE ZX AL I A9 TSH i 42 7K °F 32 4 i IR
(ST

1 X&fMAE

1.1 %

ARG FERAE K VR T A [ 2 BB R R B A
B &k KU Y AT R 22 AF %8 (risk evaluation of
cancers in chinese diabetic individuals: a longitudinal
study , REACTION fi} 5 ) 53 BH 70 0 B B ¥ . e £
WA F 2011 4 5 2 2011 47 10 7 ##47, R AR
AR D7 R BT =8 X 40 2 R UL L E Bk s
ROFESA M fEfE 5 £ L) 10 140 A 29 AfR
WA e HERR AR E - DB A HUR IR £
ZHYNRITE QB WIRFZF RN RETT#E 2 R & 3
Je i A e B JHC A P AR ™ B AT R A
23 O B BRI G RSB ER TR ETE @
R MEBCR O B B IROR 45 R e AR R TR AR
REZIYE QBRI 23 o MR AL 8 AR B A o 3
e 5 563 AR AL, ik 1 39 A H (3
FElTE 36 ~46 > H ) RIBEVTH], A 1 490 NEVi, &5
4 073 AIAARBIIE, FE R 40 B 5] 80 & BE TR

H73.2% , WRAEHEL TSH K, B A5t 400 3
21 . TSH WA 41 ( TSH<0. 55 mIU/L, 71 ), TSH 1F
U (0.55<TSH<4.78mIU/L,3 113 ), TSH Ft
{120 (TSH>4. 78 mIU/L,889 f4i]) , A< B 5% 3515 53 M
ER KA TR SN, HAEN R A B S
4 Je ), 349 2% B A R R4S o
1.2 Jiik
L2.1 —mep A HERNGE - WHEX, H
223 BRI A 53 W B = Uil o 4 5 6 G it AT — % —
TR X TET SR 1] o ) 2 1) 45 PN 2 A0 5« AR R ()
P  ZMH a2 R 2T % IBE L RFKESR
) VBT (B R GERAL B ) AR 2T B (TR L K
W ek HE B AR KB B ) e Bk
g (R ARBR S RS R DI Rt . 2 R IEH
i[RI R W AN P - N el 1 s e i
A S, BE PR L R IAE ), BRI
& BIRIESEREEFRE G s 4% (IPAQ) &
BHATHED . B0 16 0 B AR B RE 15 B
TR e AR E R & 46 2 (bone
mass index, BMI)ZﬁKE(kg)/%%}z(mZ)D
1.2.2 [fyE TSH M E  REFRA G708 B, &
=80 CUKFANRAE IR BB P LS5 %, N PE ]
F ADVIA Centaur XP ¥ 2% % Ak 2% & O S 58 1k
M TSH, HHLNA T E2EH 1.7 % ~4.69 %, 4t 45
SEAR N 0.88 %~4.2 %, BHEVEE K 0.550~
4.780 mIU/L,
1.2.3 ImAEME . WEXMNEEGZED 10 h, RES
BRI . B LTE B0 S5 434 T Ep B -80 T
BT, it T vkiE 2 Bl W 4 k55 it
(s BB Be ), FHHE By & 8 30 A4 4k 5% 2 7 X
( Architectcil6200) Gt —f il Horp My A 0 2500 1=
% B AR5 IO [E B (HDL-C) %5 B2 g 25 F1 A [
(LDL-C) , B & H ol S A0 Bl 2 00 H vl =85 (TG ) , B
AR SR EBE(TC) .
1.2.4 B8 BEIE B % R I R R A 75 B 4 A
(3£ Hologic, Sahara) , il £ ¥ A7y 72 0] 2 ¥R B, 38
il TERFRTEE.
L3 i2WibRiE Moy

A GE X TR SO A P T S A U
JE R H AR A M T e . MM AT RS IRAEE



FEE G ZEE 20194 6 A4 25 %% 6 ]  Chin ] Osteoporos, June 2019, Vol 25, No.6 785

G| R = € T W= N T = PR A B
fte B %5 Sh T & 2R BB 3T X T m b R R
AR e B AL 5 A 1 (2007 4E) T 2
Wikr fE: HDL < 1. 04 mmol/L Jy f& {%, LDL = 4. 14
mmol/L KT+, TC = 6. 22 mmol/L J+ 75, TG =2. 26
mmol/L 5 , i /& b ¥R AT A — 35 B R 2 7 O 1 R
SH BUA W R RS I0RE v 5, B AT IE 78 AR A R A 24
W2 . W E X — A PR AR =100 317
Wil X REDEA 30 g LBH=1 47,
1.4 Siit=orik

N Fl SPSS 20.0 #4748 b 4 M, R OA
Kolmogorov-Smirnov Ky 31 it 5 kL 2 &5 2 E & 4317
FEIERBSART R IB L (vxs) o8, 41 8] H 48
FH ¢ BB ANOVA BRI E 7 £ 007 AR £ E I
R SNK-q #6465 4k 18 2543 A 11 8 Ve R R A R
BLECANDY 53 (LRI EE M (P, Pos) 2, 4R L AR
Krukal-Walli H £ 46 ; 71 %0 %% 8L 09 53 40 R R 5 ke
5,0k P<0.05 NZEFHGI B, = HP ML
B, P<0.017T RERASIT¥E X, XA
Logistics o] 54 R TE Al B 37 i & PR 28 JOAS ) TSH 7K
T BT ER

2 #R

2.1 ZyiH L ARE

4073 24 %5 Wk, FHIRE DT 39 AE A
207 N(5. 1% ) BB IRBLARE B 37, R % 2 & & 37
FIM TR 1 TR BRI, FEE TH<
2.5 MAESHE AWM LB EFITA & FIEFH
H, =25 A% E L (P<0.05),

ANIF TSH /K ABE0 SELRRRE BR (L3R 2)
Y 25 AF Y I NG S H L FOIR IR SR AE = A ] LA 2
S REAGIE X (P<0.05) ; TSH RELH 5 TSH IE
4 TSH FHiE 4 46t , TSH W AR 20 A 7R IR 22 0
BHEWHE S, ZRBAS¥E L (P<0.017) .
WA TSH Fhig 40 ) 46 4 AR i & T TSH IEF 4, 2
RAAGIIFE X (P<0.017),
2.2 AR TSH K847 &kt

FHIRETE 39 A~ H 5 TSH BERA E# A T
2H B B A M BT 0 R BT A R 8,148 .51 44l
HERESNH11.3 % 4.8 % 5.7 %, 5 TSH IE
WA AH L, TSH BERAL& 37 KW F 85 (P<0.017)
M TSH A SmASEWHMEZRF EHEITFE X
(P >0.017),

2.3 R[E TSH K5 & B bt & 37 KU 19 9¢ R
LB REI (B =1,9E89=0) hFR L&,
Yo Z AN R IR s (A =1, =0) Il f§ 5%
(B=1,%=0) BHETH<-2.5(Z=1,%=0).
TSH<0.55 mIU/L(E=1,F5=0) FHA &, %H
logistics [A A7 IE 45 R B Mg 5% B & E TH<
-2.5.TSH<0. 550 mIU/L 8 & i /5 Pk & 47 89 &
Kr R 2 (OR>1,P<0.05) , UL3 3, 4% (M A8 5% &
W T <-2.5)5,TSH F#fK41 5 TSH IE# 4 AH I,
BT KBS 2. 626 £%5(P<0.017) 71 TSH F &40 5
EHEAMLEZEF TG B X (P>0.05) , W3 4,

3 it

XK EIETBEVE T ST K B, TSH R 48 4 )5
BT R E R T TSH E# 4 K& TSH FHiEH , 4
ZHN K logistics BTGB R, BHBE TH<-
2.5 1M A8 5 H . TSH<O0. 55 mIU/L 32 & J5i i #5 P
HITWERNR, AEFHE TH<-2.5.055%
5,5 TSH IE % 4t %, TSH [ AR 20 & Jit i A5 P
BT N 2.626 {5 95% CI (1.233,5.592),
P<0.05] 427K TSH 7K - R A% 7T G 2 B T B A% 1
NN A b s R 4 M OK = iR NN R AR S
ME AU EXNTA A BE R EE % R
el PRI 28 AT AR 09 I, PR Ol R AA PR B T S AR
TR T R REERIAE T B ARG

R EREFITN—1aRmENE, £HNITR
X H & & # 75 (quantitative ultrasound, QUS) Il 22 iR
BB B, 5 AR X 28 X ( dual-energy x-ray
absorptiometer, DXA) # H., QUS B H &% . HF{E. L
MR R E R T WATR S RET R . & QUS
JUYERLA L RN R QUS HA B B R B A
I PR 102 FH B A1, QUS BR-BH %5 FE T 55 DXA il &
(9 TR IEAX, —TRITH Meta 2047 8K,
QUS Bt il =& 4F 55 Ve S 2 B BT 4 1k i T 1Y
M. ZEEMHRERLB /R QUS REFHET
H<-2.5HBHFHE THE>-2.5 4,8 REmnEs
PrAR g m 1. 822 £%, 5 Lk 45ie—2,

LW R RIMLAR R 5 H % 8 Z B REAE A
K. Cui % MFFFE KW, LDL-C TC 541487
J& 2o VR B BE ¥ B A O, B TC 7 4 28 i 2 PR
AF T M, MTE 28 2 05 oAU TIE /e + JRF R
s MeAR, RS K HDL-C 548207 J5 Lt fE
IRy B B FE Y T 6, TG (N 5 4 4 /i iH &
FREH 7 (8 B B UM 6. Pliatsika 2 £ 7



786

A I A B

I A A

2019 4E 6 A %5 25 %% 6 ] Chin J Osteoporos, June 2019, Vol 25, No.6

F1 BRBLEBEI GBI ELRRAICE (2xs)

Table 1 Baseline characteristics of postmenopausal women with or without fractures (xxs)

AR B (n=4073) B (n=207) EBHF(n=3 866) P

iy % 59.69£6.7 60.27+6.78 59.66+6.7 0.201

EukzEay 48.77+3.98 48.6+4.01 48.78+3.98 0.524

BML/ (kg/m?) 23.97+3.72 23.56+2.93 23.99+3.75 0.100

HEFR/em 83.64+8.75 83.4+8.34 84.78+8.29 0.689

TSH/ (1QR ,mlU/L) 2.00(3.01~4.48) 3.15(2.08~4.77) 3.00(2.00~4.47) 0.513

WA iE B H/TOR 1173(1 980~3 066) 2079(1 200~2 772) 1907(1 141~3 066) 0.914

WA/ n (%) 75(1.8) 5(2.4) 70(1.8) 0.528

R/ n (%) 65(1.6) 0(0.0) 65(1.7) 0.060

SHE /0 (%) 1189(29.2) 56(27.1) 1133(29.3) 0.487

T 6 /0 (%) 218(5.4) 9(4.3) 209(5.4) 0.510

HRFHUIME/n (%) 3439(84.4) 170(82.1) 3269(84.6) 0.347

LA S8 /n (%) 1898(46.6) 111(53.6) 1787(46.2) 0.038

WOk BRI S/ (%) 270(6.6) 17(8.2) 253(6.5) 0.347

BRI /n (%) 311(7.6) 19(9.2) 292(7.6) 0.391

BHETH<-2.5/0 (%) 234(4.9) 20(9.7) 214(5.5) 0.013

TSH<0.55 mIU/L/n (%) 71(1.7) 8(3.9) 63(1.6) 0.034

TSH>4.78 mIU/L/n (%) 3 113(76.4) 148(71.5) 2 965(76.7) 0.086
W BMI={RJ & 1§ 30 TSH =4 AR AR IR  IOR = W /> i BL AT

K2 HZ)E LM ARR TSH KRy R AT 3 (2+s)
Table 2 Baseline characteristics of different TSH levels in postmenopausal women (x+s)

<0.55 mIU/L 0.55~4.78 mIU/L >4.78 mIU/L )

AL (n=T71) (n=3113) (n=2889) it

Yy % 59.86+7.08 59.88+6.89 59.63+6.64 0.607

A 48.85+3.43 48.46+3.94 48.86+4.00° 0.033

BMI/ (kg/m?) 23.76+3.03 24.06+4.56 23.95+3.45 0.674

JEE/cm 83.49+8.73 83.68+8.36 83.63+8.86 0.980

TSH/ (IQR ,mIU/L) 0.01(0.2~0.44) 1.85(2.63~3.45) 5.44(6.28~8.32) 0.000

& F1 3 sh i /IQR 1386( 1680 ~3066) 1188( 1980~ 3066) 990( 1680 ~2900) 0.516

W AR/ n (%) 2(2.8) 57(1.8) 16(1.8) 0.825

R/ n (%) 0(0) 49(1.6) 16(1.8) 0.498

EHTE /0 (%) 48(67.6) 2221(71.3) 615(69.2) 0.381

EHAEHN/n (%) 66(93) 2 935(94.3) 854(96.1) 0.094

TR MIEE 0 (%) 9(12.7) 492(15.8) 133(15.0) 0.659

MAER%/n (%) 29(40.8) 1423(45.7) 446(50.2)" 0.039

HARBRERR /0 (%) 10(14.1)* 208(6.7) 52(5.8) 0.026

WRE/n (%) 6(8.5) 239(7.7) 66(7.4) 0.937

BBETHE<-25/n (%) 3(4.2) 188(6.0) 43(4.8) 0.341

W BMI= b $5 8, TSH = 12 B B 3025 5 TOR = P00 B0 0. 55 TSH E % 41 8. P <0.017, 0.017<'P <0.005; 5 TSH % 41 1t
2 ,°P<0.017,
&4 AR TSH K0 3 XS

Table 4 Hazard ratios for fractures with different TSH levels

R3 BREEMMEEITERERRWN Logistic 8l I #7

Table 3 Logistic regression analysis on tisk factors of TSH/ g B OR(95% OR*(95%
. (mIU/L) n n( %) ch) CcI)
osteoporotic fracture
g 2.544 2.626
Akt B s Exp EXP(B) 0 95% I <0.55 LA (1.197~ (1.233~
) (B)  FHR 1-BR ’ 5.407)" 5.592)"
ikt i -0.009 0.613 0.991 0.957 1. 026 0.55~ 148
1L g 5 0.297 0.038 1.381 1.038 1.836 4.78 3113 (4.8) ! !
FROLR iR 2 975 5 0.190 0.470 1.20 0.722 2.025 1.219 1.217
BHEET<-25 0600 0.015 1.822 1124 2954 54,78 389 (5517> (0. 879~ (0. 876~
TSH<0. 55 mlU/L 0.907 0.018 2.478 1.167 5.260 ’ 1.691) 1.689)

HEOR=KEIL;" WRERMBEEE %K TM<-2.55 TSH
1E % 4 B, " P<0. 05,
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MR EBRTRREENX R, MEITF 2RI
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Bt NN TSH XM B E A EHENER . 8T
fitt TSH 5537 2 A 926 & , Mazziotti 25" %} 130 4
HUIR IR Zh BE IR # B e 22 )5 e AT AT 5, R L & %
70 IS TSH 4 B9 #i & B 3 B 08 T i 4 &
A AR AR L Y FT4 fX BMI.BMD 5, &3
25 B A IR TSH 2 M & & 37 0 ok 7 fa B IR &R
[OR=2.80,95% CI (1.20,6.79) ], Leader 2>
WET 14325 7 65 UL FMHFRIBIGEERH
(0.35 mIU/L<TSH<4.2 mIU/L) , ¥kt (102«
NAHIE, A 514 NRAEBREI, &l 418 .
IR LY AEREN LS, ShRHA(CLT
mIU/L<TSH<2.9 mlU/L) #f F, 4 1 1F % ¥ Bl 5
it TSH £ (0. 35 mIU/L<TSH<1.6 mIU/L) 8% &
P X B S [ OR=1.28,95% CI(1.03,1.59),
P=0.029], LA LWFIE4R 7 4 2 )5 ot 1E & 1 LY
ik TSH 58 37 AU 38 I 5% .

SRV, TSH K F 5 B 37 i ¢ & H B £ £ 4
W, Bauer 25 ZE R F 9 704 AR S P BA S BF 5T
Xt 65 2 MLl BT 3.7 F/5 KB, 5 TSH
EH (0.5 mIU/L<TSH<5.5 mIU/L) 8tk , TSH<
0. 1 mIU/L 35, ME A5 37 A0 5G9 B 37 KUBS: 43 ) 1
T 4.5 450 3.6 £%, Robert 2%} 17 684 £ L-T4
BRIBIT I EH CERAER 60.3 2) #17 4.5 119
WEIHRFSE & 3, 5 TSH 1E 4 41 (0.4 mlU/L<TSH <
4.0 mIU/L) A tb, TSH B & 311 il 41 ( TSH < 0. 03
mIU/L) B 37 KB 1 Im 2 £5 (OR = 2.02,95% CI
1.55~2.62) , iXUEERF5E 45 7R TSH /K BEAR 2
REBIMSBEEE, X SRR R 8B
FARE S EA WS AR, Svare -V %} 16 610 4 40
B RV B YERED 12.5 5, K I HE L TSH KF
SEA BT R Z (B A A e . UH s R =

Bl,5 TSH fE B B N rh R4 (1.5 mIU/L <
TSH<2.4 mIU/L) #f k., % TSH<0.5 mIU/L 1
TSH> 3. 5mIU/L (% 2 14 #5345 & 4 59 XU B 3%
[OR=1.30,95% CI(0.97,1.94)f1 OR=1.19,95%
CI1(0.93,1.52) ], Grain """ 5@ 5t %F 5 888 ] 65 2
MU bEAE N R R, Lie 2B Ed 2k, W
Il PR F 0 5 BT B I KU BB 3 TR, HE
FAILARTE ) IR Garin BB 5% 42 46 0 I R B 7T
B FEA BB, WOIR IR T B U7 55 A 20, HLSZBR
BT R A E, — R F R A TR e
HoAh = BE 4 R FR A o B, BR AR B AR IR 9 R 5
FEYF BN, Rl TSH 7K 7 5 %l 78 1 % 78
ZWo

F B, A JLR AT B2 B9 ML) ok 2 B TSH 5 -5 ALl
BYICER, T TSH 5 & Ju g A8 & 47 AH 5C (1) i 2R 4E 31
WL AR TE R . DT HRGE , TSH X A% B 40 i K s i
MM IA MR IE - . TSH Z & |H + (NF) -«B
AR FE AL AR R ( receptor activator of NF — kB
ligand , RANKL) F1 it 988 IR SE X (TNF - ) 3 2, 11
il INK/c-Jun FI NF-«B {55 38 % , DA 40 ] % B 48
HLAY TR R A7 3% . TSH 2B 7 LA T I 4k 25 88 Wnt
IR frizzled F1 WntSa, M T 30 ] 6% & 40 BG4
{67, HJDEE TSH K SF MR, X A B 20 B 0
20 L B I VR RS B R IOR TR TR R, S B
FTG AN . TSH £ 2 i1 5 0 B 240 Ff S & 40 Bl -
TSHR Z5& B U, S 5Bk TSHR /) R 3%
P BB, OF B T A BN B ZE TSH YR B2 AR TS
By &R E ) E X W] TSH-TSHR §5 =2 &
T30 TSH A2 44 B R R B /I BUE 25 2R 38 I i R AL, 31X
FIREJE T Z 2 HE 7= £ g —Fh TSHP B 4548
SR M2 TSH X B 8 B0 ma LA R I A
T — 5 TR S o

AW F LIS KAEAS | BE 24 BA 3 1 5%
A Z R =D PORE, BRMR AR /N, H
A AT TE — 2 0 R, 0B U7 AL
73.2% , B 3215 5 MU 8RR, W RE R 45 R 43 BT
AWM, HU, 78 A [F 8 An & A & b A 1
BT I A B X B AN BE X TSH K SF- 5 R [6] 8 42
BT RFRHEIT . 7hh, R —k TSH, H Bt
A%t FT4 FT3  TRAb #9800 , RREX T & 5 4
IT— AR 57, L #  1E HEAR R 2 BB ZE L
IV AR HA R B 3y 6 2 L 3 B 3 00 KU

28 PR, & 5 bk TSH K E RAR 5 B R B
PPl B 3 0 KURS: 3 A 0% . M R B TSH 7K &
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