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[Abstract] Subclinical hypothyroidism (SCH) is a common disease in laboratory examination, and its
incidence rate is far higher than that of hypothyroidism. Because most of the SCH patients have no obvious clinical
symptoms, they are easily ignored. However, more and more researches show that SCH is closely related to coronary
heart disease (CHD), which could increase the incidence rate and mortality of CHD. This article provides a review
of the correlation between risk factors for SCH and CHD, such as oxidative stress, chronic inflammation, abnormal
glucose metabolism, endothelial dysfunction, abnormal lipid metabolism, hypertension, coagulation dysfunction,

hyperhomocysteinemia, etc. It further clarifies the impact of SCH on CHD, increases clinicians' attention to SCH,

provides timely intervention, reduces the occurrence of CHD, and improves prognosis.

[Key words] Subclinical hypothyroidism;

Coronary heart disease;

Risk factor

Fund Program: Shandong Province Medical and Health General Project (202303061401)

AP R PR AR RENGR (subclinical hypothyroidism,
SCH) %)‘Uﬂﬂﬂﬂé{ﬁ?ﬁ% lElﬁﬂﬂ H %H%E/ﬁﬁfl (free tetra-
iodothyronine,, FT,) 7KF-1E %, {H ML 7E 2 R BR R
( thyroid stimulating hormone , TSH VK TR 2%
(B, S i 2 A AP - SCH AT AR A
1L TSH ZKF43 A2 A SCH FIFEEE SCH, 42/ SCH
B LS TSH > 4.5 mU/L H. < 10 mU/L, 1fij 5 J¥ /&
L TSH=10 mU/L, 96 75% 1 8% & THE
SCH'''. SCH 1 & 95 %45 i , B 2 JC W1 S8 i DR A
AR TESLJZ BEBE AR N 23 WAL = R A B E AL, 1A
BB T AL B, A AFSEIESE, SCH 5 .00
( coronary heart disease, CHD ) B AN GRS IR DA K
FEH N RS B A HGHE . A3t SCH 5 CHD
FE G PR R A AR SCHEEA 254 , $2 =i RS SCH (14
P, DT B2 B30, 9820 CHD B &A=, Bl 1l o

1 SCH MRITIRFIAE

SCH 7£3538 A\ FE 9 &9 %0 1.0% ~ 10.4%,
AR B ST ) 5 s 1 B AR 88 35 ANy
TR, SCH (s R AT BRI A Wt
ETIRLN (anti—thyr()id peroxidase antibody, TPOAB) 4
5 SCH & BB, 25 SCH %% Bl
H &R AR A AR R BIJE TSH < 7 mU/L,
TPOAB AP HHUAR B 7 kA 25 I 19 SCH i
L HAMTE TSH 7K V-85 AT 2E AR K IR o i
1.7 TSH > 10 mU/L _H. TPOAB BH A 5 )& SCH
AT e & R A AR B e R AE
2 SCH5 CHD W% &

HHFFEFB, SCH 5 CHD I &4 LG4 %,
— TR KT A 5T 22 B, SCH 556k 3l bk Getlik ) Bk
A O, "] S ECEE AN RO AR, B E R



+ 190 - SR BT 2025 4F 6 45 17 %45 2 9] Chin J Clin Pathol, June 2025, Vol.17, No.2

FE 5 TSH /KFRIEAIE . CHD 55 SCH AE7EMI G
P, SCH ATRENNE CHD M 1o ge g . 5
A3k A 35 TAFIBIIT 555 530 B2 5 4 1 KRR ZE
AR, 5 HUAR IR DR IEH B F A [, SCH &
) CHD HAF 4 HRIEARTE 7 20%, 76 CHD 5
K2R, SCH R 19 CHD Z 44 Fi 4 PR s 2 7
FRTF 60% 7. SCH fEik CHD % A= AL i A bl
I, EL AR SCH ) Xt CHD £ 25 19 145 P9 i Tk
JIE A RN E AR S PR AN RS2, 8 5 43 3
OB IS R S | Ak
IO JHORI R 5 24K AE CHD 9 UL fes s PR 28t % A
£ SCH 4", SCH 23 CHD 4% s ik 7
K MR E R
3 SCH 5 CHD B EZRHXF

HETIACH CHD 19 32 2 A6 16 P 2% A 4% S A0 0 38k
(oxidative stress, OS), 181 9 | BHACH 5 | 1
B DI RERERS | BRI S R UE | BRI RE S
o [ B P B2 IR 55
3.1 0S 0S iAo s -5 it B A
TR . W4 (reactive oxygen species, ROS)
JEEE LAY . ROS Rl AN [ 4% 7=
HAHE T A E I oA, — 000 S R ]
SCH HFHRIBFIE R, SCH 31 m AR AL
PUAALRIAE T R IR Ak - P
(serum prooxidant-antioxidant balance, PAB) J& — Fifi
[ Ff 00 5 L ¥ S A 79 71y 5 T S AR B ) RO ARSI 7
A FFE RN, SCH 411 PAB 7K 135 55 T Fie Xt
HREH, I T SCH IR 0 RSk 2. i 5
IR P B M — A% Y PR e R S AL it 2 (nicotinamide-
adenine dinucleotide phosphate oxidases 2, NOX2) J&
NOX HYMEAAZ O ANE ARG, I AE R — R I 5T
C R NOX2 L —FhiTAh OS B3 B /4 P hs i
PONN IR E 0S SHL. 1R 7 BE B fd e i 1
HULIRSE T 51 44 521803 S OIS 5 P 13 R IR i 2
RESS S, i i P S e W AR A I NOX2, 45 2R
R SCH H % 9 NOX2 /K- 8 3 Tk ), i — 4
UESE T SCH A 3E08, 1M 0S 2 5 CHD My kA= K Jie
32 BMERAE —IGA 72 2Lt SRR KT
TIFE R, 78 SCH h, C-X-C 37 B4 1k PR 71 (4
10 25415 e E SRE P RA AL DR A 38 a3 0. i
WiFRZE & 25 11 4 (fatty acid binding protein 4, FABP4)
JE— TR A B NR T AR B DR T, 5 ARG A
ZEBAEAT I, FABPA S 1 1 1 VLI B 40— 4

b GBI )35 1 SR T TR A i SN, E Sl ko A s
TR & S b RAEAE ] . —IghA 40 6] SCH B 1)
WFF 201, SCH 4% (9 FABPA ACETHis . 0
T TR 5% LA 80 B4 D S8 AR R A 9 X 42, 45
J B~ SCH 41 B (A 4 A T+ E0RTEE B C- v & A
(hypersensitive C-reactive protein, hs-CRP) 7K~F-15 g
i THARIRIIREIE H 4L . A — W5l 60 15
SCH .3 (30 ~ 60 %) F1 30 {5 IR BRI e 15 H # 0k
17 AR, 45 B IR 7R SCH ZH 4 hs-CRP 7K -85 %) 1
B ETE . hs=CRP &0 I R ST bR &4,
TSI IDK R R AR R 10 A5 9 95 118 2 57 T 0 PR o

3.3 B SRR WA T 16 Tl IR
TR, A9 86 449 FilHUR BRI REIE B 22101 5 512 451
SCH 2214, 85 S H W, SCH 230 % Ak 4 Uk 3014 PR
4 KUK v T HR R Sh B TE #2210 RIS IR A —
RN T 922 #4253 451K W] SCH 5 2 A
DR £ o R 338 o 8 2 AR OC (L #4 bt (odds ratio,
OR) N 2.82,95% nJ{5X[0] (95% confidence interval ,
95%CI) M 1.13 ~7.02, P=0.026 ), SCH 5 2 IgkIR
o3 R AT 3 A YA — IR b A
T EAl 2 FUBRIRE 5 A JF CHD 1) 2 BB R B
(GG RAFAE LA S R IR D BB 25 57, 5 R o & 9+
AR MRy RE AT 2 TRUBE RS £ IS il e 22, 4
7 R IR S REZE AL S A S AL & e AR e,
TR G S5 A & CHD MY5FfE0E .

3.4 AN IIRERRT  SCH 38 i X i 3h ik ok
PERE T 1 e oz PR 2 04 &% B2 M RO i 38 2R G i A
R MR RN PN 2 D BB A, Rl SCH S
g 5 1 H & B (low-density lipoprotein cholesterol
LDL-C). &F 5K i & 48 i br s 7K s A K
SCH e [F] B B i 45 X — SR A R0 AR 0 R B, 34
I A Bk E AR R FIE L R S RERE TS AE Bl
Fk ok PR AL 1 & J PR A OB — SRS R
T SCH 5P hRERAT AU R . — A4 il
I P4 S B fok P G v 2 R R B Dk a3 A =
SKRAF O, BR 1T SCH 5 N J D) REREAF Y OC R, SCH 5
PR 7 T B A | 1 AL R 5 i I 2 DD AR G, e
(1) TSH 7K, 4 2E P9 Bz Sh g et iy & A . — 0
Meta 3T EFAT T SCH -5 25 2 ik P JE F 68 JBE 138 1) 56
2, SCH 5 518l fik oA 5 v J 52 138 A AH DG 1, mT 338
LA PR B 4R LS RERR AT , A 2 K B R JRE | AR >
3.5 JgCHEE SCH Xt EA URISHER, 24k
KAE R MAE A R 22—, rT 580 CHD kL. B



SR I B2 IliZRE 2025 4F 6 H 45 17 455 2 # Chin J Clin Pathol, June 2025, Vol.17, No.2 °* 191 -

R HIEER B AVER R SCH AR 1 =k
7 (triacylglycerol , TG ), &L IH [E EE (total cholesterol , TC)
FLDL-C APl i 11 4L, 1 e 25 i 2 1 L]
P& (high-density lipoprotein cholesterol, HDL-C) 7K~
WA T IE# 2H. 7E—TAMFSE f, otk SCH 4119
TG. TC F1 LDL-C 7K~V 35 . 3% 5 7 HUAR PR D e 1
£, i 53 M SCH 219 TG 7KW 35 i TiE w4 >,
TN T B MRS B SCH 1 U &
SRR R AF NG 575 85 SCH (19 &% 7l fig
5 LDL-C. TG /KF-5 A 5%, #2718 SCH 5 il 5%
A REE R0

3.6 MRS —IIghA 22 TiF5T FES A M 4s
R, 5 AR BR I REIE & 22 IO M H, SCH 22 1A &
U Wk 9 #5 1 HE Chypertensive disorders of pregnancy,
HDP) B XS I (OR=1.54,95%CI 3 1.21 ~ 1.96,
P=67.1%)""", 4T U% ] SCH 5 HDP £ TSH 2 i Ifi
FHE/INT 3.0 mU/L B IEAH G (P=0.077), T 1E
TEAR BATAT [y BE 2 TR SCH, 25 1L & F 4 8% 14 X
AR, 5 A TSR, AEH S W e il e R
o 5 IR R IR BRI RELLA Eb, SCH 20 A9 5 1 AR
AL FE WY1 B TH ™, R PR KA
I 7K 5 3858 5238035 1Y TSH KF 2 IEAH G, 53
JZRNASHT B /R , SCH 0] BB =5 i FBU e sl i &
AT T GRS R 2, 1 65 % LATF e iR B .
3.7 BEMYIRERERT  — ARSI R B SCH
BB B I S LT AR SRR A AR A R i R 3 S AR
Y5 TSH /K-F-45 SCH 5 3 AR A M L2, 55
TE[RI ] 60 Bl {dt (AR &V R X B4 . HEE SCH 2]
SE T U5 U5 DS ) TS A8 5 i i o i) 25 i
K TR XS BELH , 25 4 8 1 i | 2 9 T D P
Wi 1, 2R LTV il TG 0 K S 34 8
TR E A AN AL, $27R SCH RT 52 LA i) 5E i A
LR TIRE, O A BRI AR
W, SCH MR 18 i Y- 7] 2 5 FMIRET RS 7R
IAEAT ST 2 35 A 2T T DR 790 A0 T il
JETE AN I 1 A, I SCH 55 %k i Fn £
FRT e T S e ) AR T B RIR A A 0

3.8 I DR R INE i I A 2 e AR I
SESBKI R AL G PR 2R . I I ) 2R~ e 2 7K
ST A N R T RE B AT . OS . N R I B L S 1
FULZIH 60345 78 0 161 /) VA SR 6 45 22 Rl b L 38 oo i A7
TR R AR KT ) B~ e 2 e ] 3 e 4 PR
20 X 28 SR B8 14 52 SR ARt Sl ik s AR R AL, -

PG INAE Y 2 Thee. AWFIERI, SCH 34 M2k [R]

T WK F- T, 34 T CHD A XU

4 SCHi&fr5 CHD
FEAR I BF T R W], 5N S ORI K T

B, R A R BR ZRIRYT 24F SCH R Y &80

g, T AR G b A ot e RN R R TR, HL & A

5o Anagnostis AL B R R A vk T AR

SCH 3 A R EF 5K F (E6 SCH AR 1 oAt

L MAESE R P ZR (AR FE bR IR - | ) 2~ e

AR HEPRS 2B RAES) Togm, HARIR

BRI T AN BERALZ AR SCH (B BRI, (H ] BE

SRR /NT 65 % B FE A T CHD &9

SCH /4, W H HUIR BRIR 1R 7 B WL 25 9 77 i

AT i — 2 R 5T B0 E

5 #hiE
PRk SCH 5 CHD KR M52, N CHD &

s B FE R R R IRYT LA US4 71T, SCH 5 CHD

B YA, Rk, SCH fE A CHD f— ] g fE

W6 R 22 ol Bl 56 1 . 2017 4EFR [ A FIR AR 2h

BT EAE 2 1A 45 R ) L, X TSH= 10 mU/L f

SR 25 T AR B = 2B YT, TSH < 10 mU/L

S QAT HUR IR D RE DR FEAR . TPOAB FHME: | il

JIg S BBl K o R R Al P s , I 25 T HUIR IR R

BARIAYT . HRETEN XA SCH B H WIRYT M A2

Wo —INZEH BT BB XHAERS/NT 65 27 (1) SCH

B HUR BRI R B ARYT R B BRI R i 22 A

FEIER T M FIER T, (BFEAEIR KT 65 2 1Y

SR PR LB AR, SR BRI R B AIA YT

AIREXTAEIY /N T 65 21 SCH R E A 25, mixd TE

&M= CHD B SCH (3, R BRI R BRI T I &4

o B Z2 WAL RG0SR I PR AR

FIREMZE A AR H IR MR ETE R 25 i

S ik

1 EVRON J M, PAPALEONTIOU M. Decision making in subclinical
thyroid disease [J]. Med Clin North Am, 2021, 105 (6): 1033-1045.
DOI: 10.1016/j.mena.2021.05.014.

2 L AR TIGRHCIR R DIRE R ACS B &4k MACE 5
FT3. ¢Tnl, NT-proBNP JCRIRTT [J]. AN FIIMEIAAS L 2023,
17 (5): 608-612. DOI: 10.3760/cma.j.cn.115807-20230317-00083.

3 XUPE, ARG, AR, 2 AR A R S A TR R
P AR BRI R R 28 3 O DR DR AR R K i i it
S [J]. i 4EE 2245 | 2021, 33 (6): 67-70. DOL: 10.3969/j.issn.
2095-140X.2021.06.014.

4 B, T S KRR TR I PR AR

SERGTE L S ICAROCIRIZR AT 1] e BRI 24 | 2023, 22 (10):
1032-1037. DOI: 10.3760/cma.j.cn114798-20230220-00147.



20

192 -

SEAR B2 Ak 2025 4F 6 A% 17 555 2 8] Chin J Clin Pathol, June 2025, Vol.17, No.2

ZHOU X Z, SHI R, WANG J, et al. Characteristics of coronary artery
disease in patients with subclinical hypothyroidism: evaluation
using coronary artery computed tomography angiography [J]. BMC
Cardiovasc Disord, 2021, 21 (1): 303. DOIL: 10.1186/s12872-021-
02116-0.

2ok I TR R H s 8 TR B L FPR  MPVLR |
ApoB/ApoAT IAHICHEWST [D]. Ak - HERREE 2P | 2022.

MOON S, KIM M J, YU J M, et al. Subclinical hypothyroidism and
the risk of cardiovascular disease and all-cause mortality: a meta—
analysis of prospective cohort studies[J]. Thyroid, 2018, 28 (9): 1101-
1110. DOI: 10.1089/thy.2017.0414.

T, BESCIE L 2 S IG PR Y JRORT S o R 5 M B Al  BRE R
R P e P9 R DI REAR 15 R R ()], S SRRSO PR, 2021, 39 (3):
547-551. DOI: 10.3969/j.issn.1674-1129.2021.03.015.

KU E J, YOO W S, CHUNG H K. Management of subclinical
hypothyroidism: a focus on proven health effects in the 2023 Korean
Thyroid Association Guidelines [J]. Endocrinol Metab (Seoul), 2023,
38 (4): 381-391. DOI: 10.3803/EnM.2023.1778.

HO505 AR G, A O R I PR TR IR D) AR IRUR
S REARZNIRBEZE FEEE A DCHER T (1), AR A R4k, 2020,
39 (5): 505-508. DOI: 10.3760/cma.j.issn.0254-9026.2020.05.005.
SRR RIS A5 SRR R IR R RS AE I
i R SIS B AR RS B T S D). AR ISR | 2017,
11 (6): 476-479. DOI: 10.3760/cma.]j.issn.1674-6090.2017.06.009.
SHIRZAD N, TAGHVAEE M, FERNS G A, et al. Serum prooxidant—
antioxidant balance and hs—CRP in patients with clinical and
subclinical hypothyroidism [J]. Int J Prev Med, 2022, 13: 120. DOI:
10.4103/ijpvm.I[JPVM_607_20.

MA X, WANG F, ZHEN X, et al. gp9lphox, a novel biomarker
evaluating oxidative stress, is elevated in subclinical hypothyroidism [J].
Int J Endocrinol, 2020, 2020: 3161730. DOI: 10.1155/2020/3161730.
STOICA R A, DRAGANA N, ANCUCEANU R, et al. Interleukin-8,
CXCL10, CXCL11 and their role in insulin resistance in adult females
with subeclinical hypothyroidism and prediabetes [J]. J Clin Transl
Endocrinol, 2022, 28: 100299. DOI: 10.1016/}.jcte.2022.100299.
TAN M, KORKMAZ H, ANDIN H, et al. FABP4 levels in
hypothyroidism and its relationship with subclinical atherosclerosis [J].
Turk J Med Sci, 2019, 49 (5): 1490-1497. DOI: 10.3906/sag—1904-41.
KUY, TR /IR 55 AR IR S8 0T 2 W Ik PR T
PR RELE B2 0E R 34T (J]. TP RSB T L 2023, 50 (20):
39-42. DOI: 10.3760/cma.j.cn115689-20230716-02612.

KOC A, GUNEY I, KIZILARSLANOGLU M C, et al. Evaluation of
the association of plasma pentraxin-3 levels with carotid intima—
media thickness and high-sensitive CRP in patients with subclinical
hypothyroidism [J]. Acta Endocrinol (Buchar), 2023, 19 (3): 286-291.
DOI: 10.4183/aeh.2023.286.

DINCGEZ B, ERCAN I, SAHIN I, et al. The risk of developing
gestational diabetes mellitus in maternal subclinical hypothyroidism: a
systematic review and meta—analysis [J]. Arch Gynecol Obstet, 2024,
309 (3): 765-774. DOI: 10.1007/s00404-023-07137-y.

FAKHROO A, ELHADARY M R, ELSAYED B, et al. Association
of subclinical hypothyroidism with type 2 diabetes mellitus in Qatar:
a cross—sectional study [J]. Diabetes Metab Syndr Obes, 2023, 16:
3373-3379. DOI: 10.2147/DMS0.5428987.

FEJE , 3K . 2 BUBR PR G IF 0 O B ORI S RE 43 47 2 5
AR A DCHEFTE (1), BRI oE 4% L 2021, 50 (7): 57-61.
DOI: 10.11969/}.issn.1673-548X.2021.07.013.

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

GONG N, GAO C, CHEN X, et al. Endothelial function in patients
with subclinical hypothyroidism: a meta—analysis [J]. Horm Metab
Res, 2019, 51 (11): 691-702. DOI: 10.1055/a~1018-9564.
FIm L, Whd sk, ARTE 24 A L EIG R HUIR IR AR DSGRE 5.0 1M
AP KBS P 756 3R 19 Meta 3BT [J]. 552 FH o I 160 585455 2% 75
2019, 27 (4): 47-52. DOI: 10.3969/j.issn.1008-5971.2019.04.009.
TREISTER-GOLTZMAN Y, YARZA S, PELEG R. Lipid profile in mild
subclinical hypothyroidism: systematic review and meta—analysis [J].
Minerva Endocrinol (Torino), 2021, 46 (4): 428-440. DOI: 10.23736/
$2724-6507.20.03197-1.
XIE Y, WANG Z, CHEN Z. Analysis of subclinical thyroid
dysfunction and metabolic abnormality in 28 568 healthy people [J].
Int J Endocrinol, 2023, 2023: 5216945. DOI: 10.1155/2023/5216945.
FEEZE AN TR AR AR S S I A TR
JiR Dy BB AE U ISR K R 40 (0], AR B 5 O L 2023,
29 (4): 823-827. DOI: 10.3969/j.issn.1008-8296.2023.04.034.
TKEE L ZEVEIH  ATEREK , AF L B4R 2 TR IO K ML A AR R
I R R AR T D) REIBAR 5 ML B hs—CRP ., CysC [FARSGHE [J].
FR AR L 2021, 41 (19): 4190-4193. DOIL: 10.3969/j.issn.
1005-9202.2021.19.010
HAN'Y, WANG J, WANG X, et al. Relationship between subclinical
hypothyroidism in pregnancy and hypertensive disorder of pregnancy: a
systematic review and meta—analysis [J]. Front Endocrinol (Lausanne),
2022, 13: 823710. DOI: 10.3389/fend0.2022.823710.
WANG X, WANG H, YAN L, et al. The positive association between
subclinical hypothyroidism and newly—diagnosed hypertension is more
explicit in female individuals younger than 65 [J]. Endocrinol Metah
(Seoul), 2021, 36 (4): 778-789. DOI: 10.3803/EnM.2021.1101.
K, T3 RIS AR R VI PR FEBR ) B DB A AR
HBEUL LTI AR CHE AR A B HU I R S (D). 97 2 BEi e 4l
2021, 28 (7): 653-656.
XU Q, WANG Y, SHEN X, et al. The effect of subclinical
hypothyroidism on coagulation and fibrinolysis: a systematic review and
meta—analysis [J]. Front Endocrinol (Lausanne), 2022, 13: 861746.
DOLI: 10.3389/fend0.2022.861746.
ERZIHE il RS | 45 . SR MR PR IR IR D AR IR AE
L HL PRI S T LT Hey | 25—(OH)D AR LRI FRANEL[)]. PG R0 EE 27,
2024, 36 (2): 298-302.
FERR . N [ R)  Ae HOIR IR R 1R Y7 28 48 S0 PR PR R 2 RE B A
PR ORI S 520 (). PSSR ), 2023, 50 (22): 96-99.
DOLI: 10.3760/cma.j.cn115689-20230806-02879.
ANAGNOSTIS P, EFSTATHIADOU Z A, SLAVAKIS A, et al. The
effect of L-thyroxine substitution on lipid profile, glucose homeostasis,
inflammation and coagulation in patients with subclinical hypothyroidism [J].
Int J Clin Pract, 2014, 68 (7): 857-863. DOL: 10.1111/ijep.12394.
WAL . 1. Ab 78 HR IR X S R R AR R S AR DR 8 AT
SRATEZIR (7] E RN ML | 2021, 41 (1): 9. DOIL: 10.3760/
cma.j.issn.1673-4157.2021.01.101.
HAR B S N A S 2 L ORI E BEWGR AR 12 TR 16 1 (D).
FAB PRI | 2017, 33 (2): 167-180. DOL: 10.3760/cma.
J.1ssn.1000-6699.2017.02.018.
PENG C C, HUANG H K, WU B B, et al. Association of thyroid
hormone therapy with mortality in subclinical hypothyroidism: a
systematic review and meta—analysis [J]. J Clin Endocrinol Metab,
2021, 106 (1): 292-303. DOI: 10.1210/clinem/dgaa777.

(e B - 2025-03-14)

(R SCH < AR 3C)





