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[ Abstract]  Subclinical hyperthyroidism, defined by reduced TSH levels in the presence of normal
free thyroxine and free triodothyronine values. The incidence rate of subclinical hyperthyroidism is not low,
especially in old men; whether the subclinical hyperthyoidism develops into hyperthyoidism or not, it can
damage the body and hence has obtained interests by more and more scholars. During subclinical hyperthy-
roidism, haemodynamics of the body has changed with increased heart rate and increased cardiac output.
More thyroid hormones act directly on cardiac myocyte leading to increased cardiac contractility and heart
output. The subclinical hyperthyroidism is related with atrial fibril lation, hypertension, heart failure, and
stroke in clinical. The effects of subclinical hyperthyoidism on cardiovascular system is increasing with age.
Subclinical hyperthyroidism is a state of dysthyroid which should to be paid.

[ Keywords] Subclinical hyperthyroidism; Heart; Blood vessels

Fund program : The work was supported by the Science and Technology Funding of Tianjin Chest Hospital
(2018XKZ31)

DOI:10. 3760/ cma. j. ¢cn121383-20200827-08044

- 649 -

S R FE PR B T e T #E I I PR FH T J2 Il v
PR FIR BRI EE (TSH) fIGF 1E 5 i i 138 Ui 25—
A D 2R Wi 2 AR R AT (B R L e
I RAEIR , 525 1 AT IR AN U] AN S i — b g
AR, RIS BRI 24 1y sl At A Y i 5 22 5 1 /B2 1) TSH
TR TRATHG VR A R, 5 R I I PR R T
BIRHR N 1.3% ~9.7% ,75 % VU b #AE Nl # Bk
JR R RN FUIR BRES T AP I . — ELLCEXT T
I R FR T I 75 42 1 00 I 78 8 005 10 A, TR A

— U EER 2 1 SO S S I PR R T 0 B
B 0 R MR IR A AR R ), AR S
L IE I R T 50 MG 1) 56 R 53
1 TiERBITHRITRS

5 [ 2002 45 (1 4 [ el FRE A SR 0 4 s, — ik
NEEME I R T 0 % A R 2.5% ) el IE |
RSN ] 4 T 52 R HB X, SIE I R P J°C ) B 25 35
AR, N 1.3%~4.6% , P} e i i85 9.7%
2017 4F , 3 ik TV #4542 S i — R 51 A [



- 650 - [E FR N 2 MR 24 Ak 2021 4E 11 H55 41 2556 ] Int J Endocrinol Metab , November 2021, Vol. 41 ,No. 6

DX 14 IR B R SR8 et 7, 0 I R FFY T ) R
R A 0. 44% (B 1] v it X R SR AE 3. 7% ~
3.9% , EMAME T E MG RaE

A2 B RGE B AR 3G, TSH 2280 [
PG R P TR 3G I, 75 & DL E AR R AR
ZENTIR AR I R P T & AR R T IA 15.4%
BWFFTINA B = b X R AR AR SCHTAR BEPE R 5
I R F T e A R L o OE R M X R R R
L=

Biondi 214\ , 3 I B R OC T L R R R fe IR
FUR AR D BE T HEAE (T , vl DAY &2 1F 5 5 i st
B SR R H TR R BN 2 R A PR HR
Jif . Hoermanng ! A Ny, BV R 456 A% ,5 4F
WIS 10% B30I R F O 23 % i o 35k AR AR 45
W, ZhangZ: S BESGY K IR, TSH (197K F- 7] B )& M T I
PR TCS2: 75 & & Sk W T ) — A 3122 %) 190 0 46 A«
TSH 7£ 0. 1 ~ 0.4 mU/L, & J& h H T 0 AU 55 41K 5
TSH <0. 1 mU/L, & J& R H T RS A 5] 20% . it
A B 25% ~50% FOE I PR H T AT RE 2 HOBRBR A
B I8 SN I — S 8 A B R BV HIR R R 1
—Aepal B T R R
2 TG AR B TTAR 0 I B s & A B9 AL

i A AR S PR FE OO M4 1 e
ST F HR BRI E KT 09 T =, T2 5 W0 16 PR R T
BE RN TR R MR T S BT T A4k
AR 25 R 2 56 o R 30 4R R 14 SCilik o %2
N, I PR T 5 R T I A8 2R 6 16 3 il K e
BLUE =AY, JUR R R RINE .

85% W TURR A 0% 57 711 I R M 1) 2%
B ,50% () B3 EYRZ S, B2 B SR Bk 2 e
Jik & A MR B, 3 AT RE R T 5 2K 7 9 HOBR R i 2=
s O =N O RS S A N 2 e | K =% S 2
i AR FH G P4 AR ¢ 390 5 AN AR IR L % o L o)
FHIRIA, TSH 7K R, B 7 A P e 25 FEOBR R S 25 A
X2, Ui B R IR KO- B B 2, ]
FEPPAE T — RGN IR B0 T2 A8 4, B 1 A g 3
A BT

FEFRBRBR E R AR 8, #6400
I FEHE LET sk S EUR B APk, 5 1 4 5 i A BH
FIEY R 50% ~60% |, J5 2 W 70 I I PR T
SR MR N 12 AR 1R D RS, S 300 R A

P S [ e — 5 A% B I, AN B K B R L GO
(7] Fof A, S BCRT 5K T B, IO 22 8 0 5 1l A kAN
AN JE 2375 | B R 0 e AS A2, 3R 1T 5 | A 3 - a7
FIR R RGERYBEOE , BG a8 0 E R SO i 7 1, 1
A 5 R 2 T A S, SRRl T e
FERPIRAR AR (LVEDV ), RIRG 7 fr [ RE, 4 5
L4 BRI R REALC WU ) B3R i LR S8 T A
Wi R IR (LVESV) 3iv)y, RIS S 28/ i 61
o IS B0 A P20 0 800 O B i 1 it
F N BEAE O ARG YA R, O R 2
~ 3 A T, FERE AR SR A I B A 3

A2EF R, HUR AR B O LR A R
ZH R PR 2H G T Y PR B, R R 2 32 B e
— S S ) TR A R S O I R R 5 e L A
AR, AR A AR 2298 ORI R AR
TR ZORiAA BT AR . BRI A
o T, T, 0 B A A TR, e Al i Ty 80 I
T, , KA B LT o SR 2 B
GERIN, L WILZR 1] LA AS 20 ot A it 1 3% 12k, 42
PR IX TR AL AN AR O VAR M ) 58 ) o (HLC I 32 32
WA T, ISR T T, JE A IR B R A
JROAZ , PRI A Y R 3k . R HUOIR BRI R 19 IR
VEPERE R, UOROE 2 b i) HUIR BRI R TE A ) 2 5
JEE, B LR SRS . T, AR A%, S5 P TR
PR 2 AR (THR) 455 I8 UM A 16 PERY [8] 23 52
PR, B FFAR B 32/ HHOIR IR IR 32 A/ HUIR IR R
TR AWl AR PR/ AR R 2 A 5 — 5
R EREZ IR 5, 2R E G — R 55
PRUFY 91 2E 8, F AR S5 07 TG A7 A A T 30 2 PR 1 1 52
FIX XA T S E AL G R R G 3
B , R e B DR 53t o IR I I8 3R 7 s vt 1k 3
FL R A $E MHC-o ( myosin heavy chain alpha ) ,SER-
CA (sarcoplasmic reticulum calcium-ATPase ) . 4" -
B T-ATP [ilf (Na”-K"-ATPase ) \ B,-'5 [ KA
VSR T 0 5 AR MR S5 B PR, HOR IR R
oAU LSRR 1 i 22 B VR T 25 R . BFSRE
KB, L NUAFAE 3 B L BK E O R, VI
(MHC-o/a) .V2(MHC-o/B) .V3( MHC-B/B) , it %
MHC-o FIMHC-B [ 5% S5 00 , TR R 3R 3 ok 1 i
VI BYE R, BEAR V3 05 B, O 5 JILET 2 45 S A %
B, TS FR C B I PR R G 2835 10 LS 46 )



[ i PN 2 iR 2k 2021 4E 11 H48 41 55 6 ] Int J Endocrinol Metab, November 2021, Vol. 41 ,No. 6 - 651 -

s AL DN 2 DY 2 SR A FRODR I I 2K T L
JULH X605 £ P ., O UL MAC 0 T 0 s 1], 4 e 2
D WA RFEE T ], 00 IUEF I DI BE T R4 5 0 LI
A5 BN REIR TO WL B E IR R A2 B B
TN, H R A e . SRR A R
FHLE, A FE P 20 i A R A R i ok ol HOIR AR R T,
ARG, FECOHEEIS I, BARPLEIAS  FUR IR R
T, FE A AR, S mm i B, f2 A - 4558
s Ty ] LB REAEHITE L4630 , AR 28 A0 L
AR, B L g, B4 CoHE i A

3 TigEKRBRTSONERER

3.1 WIGRIKRH LS L REEsh T EE OB
() % H BT E S 15% ~20% |, [E A E: 245 H) 3 55 3]
30% o AR — R FNIFFTIE B, TG PR H JT 20
DR sl & A B — DGR [ % . Bel Lassen' ) g if
FEINH, WG IR B TR T A 28% 43 kA0 s B
By, T IE# AAL 1% K A0 By i ; i 5 TSH K F
A, O 5 B 8 1) 2 A XURS vy o (R R TR LXK, AN
[ ABE , AR BEAS R OB 78 45 A TSI, B2
Il R TR A0 s BT XUBE AN R] o i =2 ) —
TEA A 1426 44 65 % L I HUR IR D BRI & 1Y
ZAEN, BEVT 8 4F 5 & B TSH 7K S 8 % 28 AH Xt T
TSH 7K - 55 15 410 B3 B st ) 2% A 3R i 2 450
Larsson%5 " RIF5E %% R, W01 PR F U AR 5.0 3 i 5
() IR A DG, XoF B 300 Ty s &4 R == P B T O At A
—E MM E . RE I, A AR FE IR,
RosariotA by, EAE Lo 0.0 B B 3 5 W Iifs IR Y T 5%
AARK I RIEEE S, W AR B 05158 1) 5 8 n]
RE 550 b Z [B] A A% N TR A O

3.2 WIGKH TS EIME & 5 I R T
AR SETE H RTAA7E 41, Roberts %1 ) — 15 /N KE
AE A B, TSH <0. 1 mU/LE}, %8 TSH 7€ 0. 1 ~
0.4 mU/LE il Y % 2 R A 5 TH i s Gold 7y sh 25
I 000, 2 B STV e DA P 6 R I 1) B R
T, XS O T B AL SR R — S 4]
Xof A2 S/, S I DA FRY ' 4 i P ) A 2R 5 %
MR TC R E 2™ — 05 AR ARG T ST IE
S PR Y O AR IR RO R 31% 1 R
HRTH B IE A A 5 I SO RN 19% , [0 343 Afr
W7 KOE 70 A A H A E R K & Wik R ot
oG ML S B AE AR ST FRBR B A I R R IR

F I YA B Tt s, o I THTIE S 1 0 i PR
PR O e 8 AR o LRI T BB W ek AR P T
B ST IR 2 04 A M3 i LA RO HE L B 3 A OC,
I AT,
3.3 WKW IT S0 O i 505 i
Fs AR IR G o — A S S i PR R T n] 530
O TS FER I, L HE R, L
O 3l 18 A DRI HE A, 8 o e g e 0 1)
5o WO T B 98 1, ORI R 20 ) il
R — DR ZR O T 3 vl S8 3 b 2R A HR
JRINAE . SelmerSEATFEIN Ay, LM PR H T 5.0 J) 3
U A G AR i R 5 TSH T R
REEOCRAK , — LA 3 BT 48 Al SR IR I R Y
TC5 0y v XU AT ¢, H ok BLREH TSH /K-
TRk (TSH 0.1 ~ 0.4mU/L F B 3 TSH <
0.1 mU/L) .0 3\ )G A 1. 31 3% 1.91, 2
Z,—TREYT 12 AR AT R, EIm K T 5.0 )
R MR TEAH G . Reddy 2 IA 0, M BFFERT 42 0
i, ELEIG R TP T E S i BLO T H, 8 Z
A SR e o AT WG PR H T 0 ) 3 i 1 &
Az RS AR 3K ] e 5 O[] 10 ) 2 012 Wi s
FBIFFEXS AR HEA [R) A7 G, 5 B HORS T A Il PR
SEYIESE
3.4 WKW TSR RN
O B fER R R . AR AL 1Y &R L, 7T 53
SRy LA JRy P AL A TR R A R A I P 1 9 . Osun
AIHRIEIN T, 12% B 212 IR AL J8 35 v A A HOIR IR
YItie 7 # o DonangeloBfF9¥IE S , T A3 e (1) i 15 5
B 1L 5% PEA IR R JT, SR —IgA 3 233
A BIFTERT G 00O L fl R 8 A DA R — 005 e 5 TT 4k
ZHEFERT G 10 ARSI HE 092528 53 7 1 1A & B
Pk A R TG -5 106 1 A8 = 7R OG5 3 MR PR A
r I UL AT A B I PR Y T 5 i A v 22 [ A
KAUESE . SR 24 28 FEAT ST 19 2 s B0 A ff— 22,0
M A, ANAEBEIE O UL R AR BOE LG A
W R X WS b, S PR TP 05 A ST AR DG 1
B AN, HATACH IR K H 0 S BUR AL HL ]
S R FR TCHE N T B B KUK, P BRSO IE N
e 5 % T 3 JCBR AR B
4 WinKBITHIRTT

KT T B K P L&, A Fit. A



- 652 -

[ B P9 40 iR 7 2021 4F 11 H 45 41 3555 6 1)

Int J Endocrinol Metab, November 2021, Vol. 41,No. 6

HGEINT , 0 B B S0k 6] 5 57 B A A= S DIAR O
TRMFFEEWEE T 30 B R T K 30 )% iR
LR B M R B A e e B U 11 ~ 17 JH],
SR T HER = 4 7 22 ORI E 0 B Z [ B
SITE], A BN I AR IR 25 )5, BRIEZEAH L, O
Pl (8] B 2 R, S50 BRZH LA 35 25
(P <0.001) , 487575 V. I PR F TR FHE R IR 24
WL RES R B BRI S A0 SR AT BT R 7E
HR AR AR, I R R X ML 53 14 A g XL
W S A SET SR, 44 T T IR 7 5 &I 3A
Geitea i X, i OB E AR DO I W fE RN
FEFP AT T

£ BRI M PR T TR — b 2R R R 2
REZALACIRAS | BEAE AR AU B I, HOXb O LS R GERY
PG HE BRI R AR 280
PR TR B AR 55 i o

& % x #t

[1] Goichot B,Caron P,Landron et al. Clinical presentation of hy-
perthyriodism in a large representative sample of outpatients in
France ; relationships with age, aetiologyand hormonal paramenters
[1]. Clin Endocrinal ( Oxf) ,2016, 84 (3 ) : 445451. DOI; 10.
1111/ cen. 12816.

[2] Delitala AP. Subclinical hyperthyroidism and the cardiovascular dis-
ease[ J]. Horm Metab Res,2017,49 (10):723-731. DOI.; 10.
1055/5-0043-117893.

[3] Biondi B, Cooper DS. Subclinical hyperthyroidism[ J]. N Engl J
Med,2018,378(25) :2411-2419. DOI: 10. 1056/ NEJMcp1709318.

(47 b, B T 3R R FPOBR RSB 9 194 B 1 R X 3 B b i
[J]. & Wi 2 B3 55 92 8., 2020, 19 (4) : 329-333. DOI: 10.
16150/j. 1671-2870.2020. 04. 001.

[5] Floriani C,Gencer B,Collet TH et al. Subclinical thyroid dysfunc-
tion and cardiovascular diseases:2016 update[ J]. Eur Heart J,
2018,39(7) :503-507. DOI;10. 1093/ eurheartj/ehx050.

[6] Biondi B, Cooper DS. Subclinical hyperthyroidism[J]. N Engl J
Med ,2018,379(15) :1484-1485. DOI ; 10. 1056/ NEJMc1809627.

[7] Hoermann R, Midgley JEM, Larisch R, et al. Heterogenous bio-
chemical expression of hormone activity in subclinical/overt
hyperthyroidism and exogenous thyrotoxicosis [ J]. J Clin Transl
Endocrinol, 2020, 19 100219. DOI: 10. 1016/j. jcte. 2020.
100219.

[8] Zhang J,Huang C,Meng Z, et al. Gender-specific differences on
the association of hypertension with subclinical thyroid dysfunc-
tion[J]. Int J Endocrinol ;2019 ,2019:6053068. DOI; 10. 1155/
2019/6053068.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Mastroianno S, Di Stolfo G, Maggio A, et al. Role of subclinical i-
atrogenic hyperthyroidism in the setting of heart disease and ar-
rthythmic burden[ J]. Endocr Metab Immune Disord Drug Targets,
2020,20(6) :959-962. DOI: 10. 2174/1871530320666191227103627.
FOE , 8 I, B M T7. 3 PR SRR - O A 5
AT Bra AR (], B 23 i AR i 2 35, 2019,39 (2) : 124-
127.10.3760/cma. j. issn. 1673-4157.2019.02.013.
Reyes Domingo F, Avey MT, Doull M. Screening for thyroid dys-
function and treatment of screen-detected thyroid dysfunction in
asymptomatic, community-dwelling adults: a systematic review
[J]. Syst Rev,2019,8 (1):260. DOI. 10. 1186/513643-019-
1181-7.
Zoltek M, Andersson TM, Hedman C, et al. Cardiovascular inci-
dence in 6900 patients with differentiated thyroid cancer:a Swed-
ish nationwide study[ J]. World J Surg,2020,44 (2) :436-441.
DOI:10. 1007/500268-019-05249-8.
Bel Lassen P, Kyrilli A, Lytrivi M, et al. Graves’ disease , multi-
nodular goiter and subclinical hyperthyroidism [ J ]. Ann
Endocrinol ( Paris) , 2019, 80 (4 ) :240-249. DOI. 10. 1016/j.
ando. 2018. 09. 004.
Rajao KMAB, Ribeiro ALP, Passos VMA, et al. Subclinical thy-
roid dysfunction was not associated with cardiac arrhythmias in a
cross-sectional analysis of the ELSA-Brasil study [ J]. Arq Bras
Cardiol ,2019,112(6) :758-766. DOI;10. 5935/ abc. 20190037.
Larsson SC, Allara E,Mason AM, et al. Thyroid function and dys-
function in relation to 16 cardiovascular diseases [ J]. Circ Genom
Precis Med,2019,12 (3 ) : e002468. DOI; 10. 1161/CIRCGEN.
118.002468.
Roberts L, McCahon D, Johnson O, et al. Stability of thyroid func-
tion in older adults ; the Birmingham elderly thyroid study [ J]. Br
J Gen Pract, 2018, 68 ( 675 ): €718-726. DOI: 10. 3399/
bjgp18X698861.
Gold MR. Response by Gold to letter regarding article, " treatment
of subclinical atrial fibrillation: does one plus one always equal
two?" [ J]. Circulation, 2018, 138 (1) : 124. DOI. 10. 1161/
CIRCULATIONAHA. 118. 034858.
Dischinger U, Fassnacht M. Thyroid gland and the heart; patho-
physiological background, diagnostic and therapeutic conse-
quences [ J]. Internist ( Berl),2018,59(7) :668-673. DOI. 10.
1007/500108-018-0441-2.
Biondi B,Palmieri EA,Fazio S,et al. Endogenous subclinical hy-
perthyroidism affects quality of life and cardiac morphology and
function in young and middle-aged patients[ J]. J Clin Endocrinol
Metab ,2000,85(12) :4701-4705. DOI; 10. 1210/ jcem. 85. 12. 7085.
Salem JE,Shoemaker MB, Bastarache L, et al. Association of thy-
roid function genetic predictors with atrial fibrillation:a phenome-
wide association study and inverse-variance weighted average me-
ta-analysis [ J]. JAMA Cardiol,2019,4(2) :136-143. DOI. 10.
1001/jamacardio. 2018. 4615.

(W Fi H 31 :2020-08-27)



