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Relationship between Subclinical Hypothyroidism and Risk Factors of Cardiovascular Disease: a Meta—analysis
WANG Xianghong, YAO Kecheng, ZOU Xiulan, ZENG Linghai, ZOU Qiong
Department of Gerontology, the People’ s Hospital of China Three Gorges University ( the First People’ s Hospital of
Yichang ) , Yichang 443000, China
Corresponding author: ZOU Xiulan, E-mail: zoux161@126.com
[ Abstract] Objective To evaluate the relationship between subclinical hypothyroidism ( SCH ) and risk factors of
cardiovascular disease. Methods Computer was used to search databases ( such as PubMed, EMBase, Web of Science,
Wanfang Data and CNKI ) to screen case control studies about relationship between SCH and risk factors of cardiovascular
disease from 2001-01-01 to 2018-07-30, thereinto cases with normal thyroid function were served as control group, patients
with SCH were served as SCH group. STATA 12.0 software was used to complete this Meta—analysis. Carotid intima media
thickness (CIMT) , pulse wave velocity (PWV ) , epicardial adipose tissue ( EAT) , flow—mediated dilation ( FMD ) and
glyceryl trinitrate ( GNT ) —induced dilation were compared between the two groups. Results (1) A total of 27 literatures
(including 22 literatures with high quality ) were enrolled and 1 931 cases were involved ( 866 cases in control group and 1 065
cases in SCH group ) . (2) Meta—analysis results showed that, CIMT [ SMD=0.37, 95%CI (0.04, 0.70) , P<0.01) and
EAT [ SMD=1.17, 95%CI (0.87, 1.47) , P<0.01 ) in SCH group were statistically significantly thicker that those in control
group, PWV in SCH group was statistically significantly faster than that in control group [ SMD=3.57, 95%CI (0.94, 621) ,

HE&TH: 2018 £FEHILEIEREZRLTETE ( WI2019M064 ) ; 2018 EEBI AL BT TAIHESRZHZTE (18D023)
443000 WdLAEET, =R ARER (AT~ ARER ) Z40F
WAEEE: 485524, E-mail: zoux161@126.com
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P=0.008] , meanwhile FMD [ SMD=-1.53, 95%CI (-2.16, -0.89) , P<0.01 ] and GNT-induced dilation [ SMD=-0.38, 95%CI
(-0.62, -0.14) , P=0.002 ] in SCH group were statistically significantly worse than those in control group. (3 ) Inverted

funnel plot for publication bias of literatures reported CIMT showed that, the scatters were symmetrically distributed, so the

publication bias was less likely. (4 ) Sensitivity analysis results showed that, the total effect magnitude did not obviously change

after removing each literature in turn. Conclusion Available evidence suggests that, SCH is significantly correlated with risk
factors of cardiovascular disease ( such as CIMT, PWV, EAT, FMD and GNT-induced dilation ) , moreover SCH may result

in thickening and hardening of arterial wall, and endothelial cellular impairment.

[ Key words ]

Subclinical hypothyroidism; Cardiovascular diseases; Carotid intima—media thickness; Pulse wave

velocity; Epicardial adipose tissue; Endothelial cell function; Meta—analysis
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Figure 1 Flow chart for literature screening
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Table 1 Basic features and quality assessment of the involved literatures
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Figure 2 Forest plot for comparison of CIMI between control group and
SCH group
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Figure 3 Forest plot for comparison of PWV between control group and
SCH group
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Figure 4 Forest plot for comparison of EAT between control group and
SCH group
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Figure 5 Forest plot for comparison of FMD between control group and

SCH group
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Figure 6 Forest plot for comparison of NID-induced dilation between

control group and SCH group

PJCCPVD  April 2019, Vol.27 No.4 http: //www.syxnf.net

0 -
M
/|
AR
I3 I
/ \
/ \
— / \
/ \
=] 1 ), \
= ) \
n / \
N / A
. / \
=
I \
n2 ’ \
) / Y
! o
/ . \
7 * \\
;e ® ‘g .
L A
o/ P [ ‘.
3 T T
-1 -0.5 0 0.5 1 1.5

SMD
B 7 8 CIMT SCHk A& 2w fay i £ =) &

Figure 7 Inverted funnel plot for publication bias of literatures reported
CIMT

0 4
2N

7N

/ \

/ \

/ \

/ \
/ AN
0.1 4 // \\
= / AN
2 / N
2 / \
= / AN
=
502 A / AN
/ \
/ LIEN
/o .
/‘ L4 L] \\
/ ° \
0.3 1 T T T T
-0.5 1 1.5 2
SMD

B8 il EAT SCHk AR i o 80 s <141
Figure 8 Inverted funnel plot for publication bias of literatures reported

EAT

O <
7N
N
4 \
/! \
s/ AN
02 A // \\
- / o L4
0 / Y e O
E // \\
98} 0.4 . // \\
= ' o ° /// \\\
o 7 \
/ \,
// \\
0.6 A L N\
. 7 \
0'8 1 T T T T
-3 -2 -1 0
SMD

B9 Rl FMD Sk A dhi ey ) 1 - Pl
Figure 9 Inverted funnel plot for publication bias of literatures reported
FMD

RODONDI 45 £ %} 55 000 A#EF7 (B W7 T T 9% 7, TSH
T 50 A = AR R AE R S IE ARG

CIMT 2B kR FERE AL A WS HE b, 50 A s 2 VA
Ko BEABFIERIA, 24 CIMT 6411 0.163 mm B, O HURESE &
ARSI 439% 500 S AN —T0 Meta A3 HT45 B8, SCH



P Ji B 106505 2 5 20194F-4 H 2152748505 430

BRMIAE: hip: //www.syxnf.net .51

B CIMT B 39 J5 00 PWV 450 I 45 Y38 3l 5 1t 72 24 14
TR Bl K EE AL 3% 0 T ) P Al Sl B2, R VPAG Sl Bk (A 122 Y —
MEHE, AR ETFRTCRITEIR, RELR G A MG N &R
XA AR T, BRAERTTERWT, PWV SPR 1 m/s DU i A5
TS A RSN 149% 2 0 BEAT SO EREIIASL, LB,
EAT HAT % ARSI ERAP SR 3 ik /0 WLAEPE T FMD Al
NID ¥4 S e N B AT RE R I ARG AR . AR Meta 73#r 48 2R
7N, SCH AL CIMT, EAT JETX 4L, PWV HRTXIHEL,
FMD 1 NID 45 T4 Hi 2 .

LA E H5 3% W], SCH 45 CIMT, PWV., EAT, FMD %
NID 450 ML B KR R T4 5, O A SR sh Ik BESG R | A%
Bl K o4 B AR ML Sl RE B3, KA B T SCH R Hr AR0O fl
FRIER R, A Meta SPHTAFTELL T RIR: (1) #%0F
FENAFIHEERARHEA R, 8 ;BB A WA . AEIHE . BRI |

e R LA R e M 55 O LA PO FE R 25 (2) Stk
TCEEE . HL, SCH 5.0 MU B UKL B 1 1 ¢ R AT
ZRFEAS | B BRI E— IR
S 3 Hk

[ 1] CANARIS G J, MANOWITZ N R, MAYOR G, et al.The Colorado

thyroid disease prevalence study [ J | .Arch Intern Med, 2000, 160
(4) : 526-534.

[2] HOLLOWELL J G, STAEHLING N W, FLANDERS W D,
et al.Serum TSH, T,, and thyroid antibodies in the United States
population ( 1988 to 1994 ) : National Health and Nutrition
Examination Survey (NHANES 1) [J] .J Clin Endocrinol Metab,
2002, 87 (2) : 489-499.DOI: 10.1210/jcem.87.2.8182.
MASAKI M, KOMAMURA K, GODA A, et al.Elevated arterial

—
(98]
[

stiffness and diastolic dysfunction in subclinical hypothyroidism [ J ] .
Circ J, 2014, 78 (6) : 1494-1500.
[4] RAZVI S, INGOE L, KEEKA G, et al.The beneficial effect of
L~thyroxine on cardiovascular risk factors, endothelial function,
and quality of life in subclinical hypothyroidism: randomized,
crossover trial [ J ] .J Clin Endocrinol Metab, 2007, 92 (5) :
1715-1723.DOI: 10.1210/jc.2006-1869.
MONZANI F, CARACCIO N, KOZAKOWA M, et al.Effect of

—
W
[

levothyroxine replacement on lipid profile and intima—media thickness
in subclinical hypothyroidism: a double-blind, placebo—controlled
study [ J ] .J Clin Endocrinol Metab, 2004, 89 (5) : 2099-2106.
DOI: 10.1210/j¢.2003-031669.

[ 6] RODONDI N, DEN ELZEN W P, BAUER D C, et al.Subclinical
hypothyroidism and the risk of coronary heart disease and mortality

[J] .JAMA, 2010, 304 (12) : 1365-1374.DOI: 10.1001/
jama.2010.1361.

[7]SINGH S, DUGGAL J, MOLNAR J, et al.Impact of subclinical
thyroid disorders on coronary heart disease, cardiovascular and all—
cause mortality: a meta—analysis[ J ].Int ] Cardiol, 2008, 125(1):
41-48.DOI: 10.1016/j.ijcard.2007.02.027.

(8] Whrosk, 487522, W4UE, & . ST PETE TR Y 2 0E 5.0 M A
W AR BRI R G [) ] - IR O IR AE, 2016, 32

(11): 1122-1128.DOI: 10.13201/j.issn.1001-1439.2016.11.013.

[9] YERRAMASU A, DEY D, VENURAJU S, et al.Increased
volume of epicardial fat is an independent risk factor for accelerated
progression of sub-clinical coronary atherosclerosis [ J ] .
Atherosclerosis, 2012, 220 (1) : 223-230.DOI: 10.1016/

j-atherosclerosis.2011.09.041.

[10] CIKIM A S, OFLAZ H, OZBEY N, et al.Evaluation of
endothelial function in subclinical hypothyroidism and subclinical
hyperthyroidism [ J ] .Thyroid , 2004, 14 (8) : 605-609.DOI:
10.1089/1050725041692891.

[ 11 ] NAGASAKI T, INABA M, KUMEDA Y, et al.Increased pulse
wave velocity in subclinical hypothyroidism [ J ] .J Clin Endocrinol
Metab, 2006, 91 (1) : 154-158.DOI: 10.1210/jc.2005-1342.

[ 12 ] ALMEIDA C A, TEIXEIRAPDEF, SOARES DV, et al.Carotid
intima-media thickness as a marker of cardiovascular risk in
patients with subclinical hypothyroidism [ J ] .Arq Bras Endocrinol
Metabol, 2007, 51 (3) : 472-477.

[13] NAGASAKI T, INABA M, YAMADA S, et al.Changes in
brachial—ankle pulse wave velocity in subclinical hypothyroidism
during normalization of thyroid function [ J ] .Biomed
Pharmacother, 2007, 61 (8) : 482-487.DOI: 10.1016/
j-biopha.2007.04.004.

[ 14 ] NAGASAKI T, INABA M, KUMEDA Y, et al.Central pulse
wave velocity is responsible for increased brachial-ankle pulse wave
velocity in subclinical hypothyroidism [ J | .Clin Endocrinol ( Oxf) ,
2007, 66(2): 304-308.DOI: 10.1111/j.1365-2265.2006.02730.x.

[15] XIANG G D, PU J, SUN H, et al.Regular aerobic exercise
training improves endothelium—dependent arterial dilation in patients
with subclinical hypothyroidism [ J ] .Eur J Endocrinol, 2009,
161 (5) : 755-761.DOL: 10.1530/EJE-09-0395.

[16 ] KIMSK, KIMSH, PARKKS, et al.Regression of the increased
common carotid artery—intima media thickness in subclinical
hypothyroidism after thyroid hormone replacement [ J | .Endocr J,
2009, 56 (6) : 753-758.

[17] GD X, JH P, HLS, et al.Alpha-lipoic acid improves endothelial
dysfunction in patients with subclinical hypothyroidism [J | .Exp
Clin Endocrinol Diabetes, 2010, 118 (9) : 625-629.DOI:
10.1055/s-0029-1237702.

[ 18 ] KEBAPCILAR L, COMLEKCI A, TUNCEL P, et al.Effect of
levothyroxine replacement therapy on paraoxonase—1 and carotid
intima—media thickness in subclinical hypothyroidism [ J ] .Med Sci
Monit, 2010, 16 (1) : CR41-47.

[19 ] TUREMEN E E, CETINARSLAN B, SAHIN T, et al.Endothelial
dysfunction and low grade chronic inflammation in subclinical
hypothyroidism due to autoimmune thyroiditis [ J ] .Endocr J,
2011, 58 (5) : 349-354.

[20] VALENTINA V N, MARIJAN B, CHEDO D, et al.Subclinical
hypothyroidism and risk to carotid atherosclerosis [ J | .Arq Bras

Endocrinol Metabol, 2011, 55 (70) : 475-480.



.52.

[21] XIANG G D, XIANG L W, HE H L, et al.Postprandial lipaemia
suppresses endothelium—dependent arterial dilation in patients with
hypothyroidism [ J | .Endocrine, 2012, 42 (2) : 391-398.
DOI: 10.1007/s12020-012-9624-0.

[22 ] KORKMAZ L, SAHIN S, AKYUZ A R, et al.Epicardial adipose
tissue increased in patients with newly diagnosed subclinical
hypothyroidism [ J ] .Med Princ Pract, 2013, 22 (1) : 42-46.
DOI: 10.1159/000340065.

[23 ] ASIK M, SAHIN S, OZKUL F, et al.Evaluation of epicardial fat
tissue thickness in patients with Hashimoto thyroiditis [ J] .Clin
Endocrinol (Oxf) , 2013, 79 (4) : 571-576.DOI: 10.1111/
cen.12176.

[24 ] KILIC T D, TANRIVERDI H, FENKCI S, et al.Noninvasive
indicators of atherosclerosis in subclinical hypothyroidism [ J ] .
Indian J Endocrinol Meta, 2013, 17 (2) : 271-275.DOI:
10.4103/2230-8210.109708.

[25] UNUBOLM, ERYILMAZ U, GUNEY E, et al.Epicardial adipose
tissue in patients with subclinical hypothyroidism [ J ] .Minerva
Endocrinol, 2014, 39 (2) : 135-140.

[26 ] BELEN E, DEGIRMENCIOGLU A, ZENCIRCI E, et al.The
association between subclinical hypothyroidism and epicardial
adipose tissue thickness [ J | .Korean Circ J, 2015, 45 (3) :
210-215.DOI: 10.4070/kcj.2015.45.3.210.

[27 ] AKBABA G, BERKER D, ISIK S, et al.Changes in the before
and after thyroxine treatment levels of adipose tissue, leptin,
and resistin in subclinical hypothyroid patients [ J ] .Wien Klin
Wochenschr, 2016, 128 (15/16) : 579-585.DOI: 10.1007/
s00508-015-0865-9.

[ 28 ] CERBONE M, CAPALBO D, WASNIEWSKA M, et al.Effects of
L-thyroxine treatment on early markers of atherosclerotic disease in
children with subclinical hypothyroidism [ J ] .Eur J Endocrinol,
2016, 175 (1) : 11-19.DOI: 10.1530/EJE-15-0833.

[29 ] NIKNAM N, KHALILI N, KHOSRAVI E, et al.Endothelial
dysfunction in patients with subclinical hypothyroidism and the
effects of treatment with levothyroxine] J ].Adv Biomed Res,2016,5;
38.DOI: 10.4103/2277-9175.178783.

[30] ARPACID, GURKAN TOCOGLU A, YILMAZS, et al.Epicardial
adipose tissue tickness in patients with subclinical hypothyroidism
and the relationship tereof with visceral adipose tissue thickness[ J ].
J Clin Med Res, 2016, 8 (30) : 215-219.DOI: 10.14740/
Jjoemr2460w.

[31]ISIK-BALCI Y, AGLADIOGLU S, AGLADIOGLU K,
et al.Impaired Hemorheological Parameters and Increased

Carotid Intima—Media Thickness in Children with Subclinical

PJCCPVD  April 2019, Vol.27 No.4 http: //www.syxnf.net

Hypothyroidism [ J | .Horm Res Paediatr , 2016, 85 (4) : 250-
256.DOI: 10.1159/000444363.

[32 ] ALTAY M, KARAKOC M A, CAKIR N, et al.Serum total sialic
acid level is elevated in hypothyroid patients as an atherosclerotic
risk factor [ J ] .J Clin Lab Anal, 2017, 31 (2) .DOI: 10.1002/
jela.22034.

[33] SAYIN I, ERKAN A F, EKICI B, et al.Thickening of the
epicardial adipose tissue can be alleviated by thyroid hormone
replacement therapy in patients with subclinical hypothyroidism

[ J ] Kardiol Pol, 2016, 74 (12) : 1492-1498.DOI: 10.5603/
KP.a2016.0053.

[34 ] UNALE, AKIN A, YILDIRIM R, et al.Association of Subeclinical
Hypothyroidism with Dyslipidemia and Increased Carotid Intima—
Media Tickness in Children [ J ] .J Clin Res Pediatr Endocrinol ,
2017, 9 (2) : 144-149.DOI: 10.4274/jcrpe.3719.

[35] KALRA P, YERAGANI V K, PRASANNA KUMAR K
M.Cardiac autonomic function and vascular profle in subclinical
hypothyroidism: Increased beat—to—beat QT variability [ J ] .
Indian J Endocrinol Metab, 2016, 20 (5) : 605-611.DOI:
10.4103/2230-8210.190527.

[36 ] AYDOGDU A, KARAKASE Y, ERKUS E, et al.Epicardial fat
thickness and oxidative stress parameters in patients with subclinical
hypothyroidism [ J ] .Arch Med Sci, 2017, 13 (2) : 383-389.
DOI: 10.5114/a0ms.2017.65479.

[37] RUGGE B, BALSHEM H, SEHGAL R, et al. Screening and
Treatment of Subclinical Hypothyroidism or Hyperthyroidism [ R ] .
Rockville (MD ) : Agency for Healthcare Research and Quality

(US) 2011.

[38] GAO N, ZHANG W, ZHANG Y Z, et al.Carotid intima—media
thickness in patients with subclinical hypothyroidism: a meta—
analysis [ J ] .Atherosclerosis, 2013, 227 (1) : 18-25.DOI:
10.1016/j.atherosclerosis.2012.10.070.

[39 ] AMBROSINO P, LUPOLI R, DI MINNO A, et al.Subclinical
atherosclerosis in patients with rheumatoid arthritis.A meta—analysis
of literature studies [ J | .Thromb Haemost, 2015, 113 (5) :
916-930.DOI: 10.1160/TH14-11-0921.

[40] VAN DER MEER I M, BOTS M L, HOFMAN A, et al.Predi-
ctive value of noninvasive measures of atherosclerosis for
incident myocardial infarction: the Rotterdam Study [1].
Circulation, 2004, 109 (9) : 1089-1094.DOI: 10.1161/01.
CIR.0000120708.59903.1B.

CHh FBT: 2018-12-26; &[T Y. 2019-04-10)
(ARSCHhidt: . ke )



