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Abstract

Background and Obijectives: Subclinical hypothyroidism affects
6-17% of general population. Given that mild increase in TSH level
leads to dyslipidemia, it can be associated with cardiovascular disease.
The present study aimed to investigate the effect of early levothyroxine
treatment on blood lipid profile in subclinical hypothyroid patients
(with serum TSH level less than 10mIU/I and normal lipid level.

Methods: In this clinical trial, 82 subclinical hypothyroid patients with
normal FT4 (free T4), TSH of 5.2-10mIU/L and normal lipid level,
were investigated. The patients were randomly divided into
experimental and control groups. The experimental group received
levothyroxine for 2 months and then both groups were evaluated. Data
were analyzed using Kolmogorov-Smirnov and t tests. The level of
significance was considered less than 0.05.

Results: The mean age in experimental and control groups were
39.68+9.25 and 37.63+9.99 years, respectively. FT4 level significantly
increased, and HDL, LDL, triglyceride, and cholesterol levels
significantly decreased in the experimental group after two months of
treatment with levothyroxine.

Conclusion: The results of this study revealed that levothyroxine
treatment in subclinical hypothyroid patients significantly decreases
serum levels of HDL, LDL, triglyceride, and cholesterol.

Keywords: Hypothyroidism; Subclinical; Blood lipids; Thyroxine; A
Randomized Clinical Trial.

1
O Qom Univ Med Sci J 2016;10(8):1-8


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

o Kb pole SIEES Al
20 OLT i o 3loud (S 0393
AN dxio

b o2 lo3,15 e
(Clinical Trial Article)

tawl S A9 i ST 4 Wi Ollow (29 T 0 30 (w9 i 99)

o dolai b o bo3T b

* e B9 dutoar (015 Bl deme ' Wig Yl debl ! pla » Sgezxe

OS>

S5 S Cou |y ases Camex SIIFY iy b o () S 1SR g A
Sl SKes 0358 0 i ela )3 I | L TSH mbas (i o) 31 487 1T 51 as oo
b 0255 Olays Sl gy p B b bl anlllae cdil BL351 55 (B30 = (o8 Slagsslen b
dly e Vo) ST e, TSH L) (2l o 39,5 05057 L Olles 53 eS8 5 5
A el 055 o B g (b o o s A Mol

A5 b o )50S4 B Sl AY (il LSO andllan ol 55t gm0 (995
b o e 5 Al Mol dsls Jos 0¥V 0 TSH (GIST T4) J; FTA L
M_}J:S}}S...»UMMMU&}U’{}?Jo;f))@&i@&)yqb\)w.xﬁwjﬂ
sﬂ)j:JjﬁcajjfjbjAQTj‘wjJJJJ}.AA@LAYQAAA{&J?J@}J?J:QLA)JC’.@.?—
Lus s 5 05T 5 g el = 95,5 50 ST 05057 S eslimal b aesls .z § 13
..x,:a)f,u;)wwa;\,us‘w\;@ucb

dn 3 JLo FV/PFER/A 5 YA/PARA/YD cdals 5 o 055 53 )3 o ool (AL
5 4l 65 LDL HDL Ol5e 5 Sib il g 95 b6 b FT4 05 Oleys )
uw&ngd}jg}:u)}bkdﬁ o};)wa)Jg)}Jl{Qb)éob“j\md}M{
s

G5 S 4 Ve Olsla 3 oS 558 L Oleys 313 Ol aalllas oyl il 28 o AR
) pre Js S 5 S5 DL HDL haw (g 55 b5 ) sbas i, (b S
L L €S58 05 g (el Cod s 68 S HeSly vl
.o.\..iadé.al,,aj

Tl bl 5 O gt allie ol 4 Lk

Parham M, Salarvand F, Bagherzadeh M, Vafaeimanesh J. The effect of
levothyroxineon lipid profile in patients with subclinical hypothyroidism.
Qom Univ Med Sci J 2016;10(8):1-8. [Full Text in Persian]

Sy (il gyl 05 S
‘(._3 4(‘5 éﬁuﬂ r}b AKJXJ‘J 4&}1

Ol

AL e e

Sladss S e (o By Snios
é.’ij; (}Lﬁ a@d\b c.»\; 9 uS:ﬂ;
0 ! Arj L(J

:é.é}f"g|w‘w)bT

jvafaeemanesh@yahoo.com

NNl 5 b

WO/TIN: ey 06

v
WD OLT corin o jlod cons 053 /08 (S p ske oSl alonn O


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

Q‘)&.ﬁ}f@ﬂ}}w

o ookl b ST 1l S s 15 () 0S4 Mae Oilas g2 Fm 53 S 558 S

5 S bl 51 55 oIl Cod (Gid s 15 5m 3,050 43 5 033
OLa 5 Anagnostis ceomes .(V)) Sl 2w Jbo 5 dd s ,5
05 05951 o gl 2 oS 555 b Olss ST g1 b
Ol Sl ey 5,5 Ol ¢ ol S (6l 5 15 5 Oyles )2
¢ Jliays (V) ol ot odalie alie cpl 45 (gyls gme LT
L olys 56 K 5 Monzani L g sdkbplnil anlllas
G595 5mn Oolaw 5315 05557 (o glam 2 enS 555
e 2 oS as b ol H1LO) sl ol ol G
2 dte siba S (e B Calsee Sllas s 05557 8
I b o st Ol LK 5 Meier asdlls
5 Sigal adlas Sy 5 (VF) Sl adlas (HDL) YU
ol o313 OLEs 1y (HDL) Olays 3 day cote L3560l 800
S 959 L 0los Slssse 5o (Al mli 4 a5 L .(V0)
e iy $os e alie Dl pbil O o
Jbs g oS 558 L Olos DI Bans al s al
e TSHL g 5 ol o (5157087 4 Dlase Ol ey (54
Sl R s g Al Ml dols e Ve 1 S
ST ,) TPO w63l 5T ahazjl S 5,5 580 b Ole s
oo YL O oz 5 518 (slask ete (A58

.Aa_;f

IR 09I

LSJK{’; d--l M:-n-ﬁ )L&:—: Q' ngébl«ﬁj Lf.‘:jb &Lﬁ)"-)\s UJ-‘ B
s FreeT4 L FT4 Jb ;i pw Chle L owsy,s oJU Cow
s\fa..\;;f‘u.?‘f(f:jﬂ dlLJiJ:; A>|_9L,’J\:A5/Y—\' u::)TSH
AP g e B e A Okl sk oKl
b S

Loolys Cou sl tels adlas Iz slasbes
ESaSs! Goler 18 bz 4 Mas l35k ¢S 555
e V05 i e TSH (Zote o Anti TPO Ab (L8
Jg';}j: Dy YL: Q}> S u;.&‘: 9 J'l:jjf 6\.&3\ O u\>\}
sl 43 (S pske oty B aaS b adlllas

.MJ

3

o0

3 (T3) o5k b Vsmme s (b o (550505
Osapn 5 (b odsdows 55 (FT4) 53T Sy 5 bl
(Thyroid Stimulating Hormone, TSH) «ijs,5 &S s
(V) 548 o0 035 Ladii YU oS

TSH o5 Shlew 1038 53 4 1y 53l ) Ygeme colalis )
oS 3 3l 5 (ad e Malop dols oo $/0 =1 +) tils YU oS
(TSH>\mU/L) Llods asein TSH 31 (g zéw Ol L
whigd b Lo S @l s S e gunaid
Sl Sl 93 s 5 030058 3505 Sl (o g Al s
L5 oo 455,85 Sl S Ll (il e O S
Oy o131 ol CAB) iz (Y) iy Cands s L (53le
&S s s Ol ) w3 Olslas JI/FY B Ll s Cadle
Sl (8768 (FAF) Uil s 15 090558 3 5aS 4L Ll 5 e
Conaz 53 0T pand & Sl i (olew &6 s 2L
JARERTITS W S - P | S S F R IR TP TIVA S R g o
g 6 s, GO sy T ateie (O-V) duj
odd e g Slalllas 3 Lol iyl o 1t ed e
A Sl 55T58 JouT O sl s 5 S0 sa 58 aboo gty
u;z;sbbﬁﬂw,;,‘:@giiﬁ;&ﬁap,;\m\\
s Laway .(A) cl O > slad rm;,{l:s 43 a.\..fr.b.;
om0 05 o e 03 Il o adllas 5 OLSGs
(0) L 87 e 1y 45,5 (2l Cod ()50S4 Dl 5l 3
I& b 55 5 o S 5 55 b Oleys Olslay ol 5
3 8des 55 Eol g osls JRalS 1y 0 (LDL) Cbils (oS
Aol ke V0 el S W0a (V) b Bse s 8
3350 JS 55 GenS 5 5 S b Olays B TSH> 2l Ml
TSH pebans b Ohles 53 Oloys 4 s bl el bt 5 J 53
S o3y Com 3y iy Jedlim oy e V0 1 ST 0w
w8 55 0leys shas &S Ol gear ok i3 bl 3
ol 03 (Fap (B Dl Rl ey o i bl sl o
s Teixeira .s,ls aej ol s (6 mie SOldlls 4 5L Ol
05357 o o SSle i3S ke sladdllas s 0,

P sl S g 5 s ) b s S e 03 O

v
O WWAD OLT conin o jlo cons o535 /08 (S p ske oSl alonn


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

Q‘)&.ﬁ}f@ﬂ}}w

o ookl b ST 1l S s 15 () 0S4 Mae Oilas g2 Fm 53 S 558 S

TG HDL hle oy LDL poni slp B3L 05 455
s a3 S FT4 3 TSH (Jg 2dS

Ol o Sile &) pos B35 Wseme sbay besls plas
L 5 VA 4525 SPSS ljilp 5 oSS 4 Laosls s 8 41,1 e
3 Okabl g1) gl = 358 5l ST 0 5a5T I elial
Jolos (A7 sla bl aslie 61 ) (5 05051 5 (D 59
b b 8 553 /0D 1 S (6,13 e pean ks

asl

Sleia )3 5 B o3 cejjf 33 ,» anfllas gar5 03
05,5 33 s VV/FEAA (ali 05 8 53 ke LBl 4 )
SVREVWIY daliog S 55 05y nS0ke 5 Jle FA/FEY o
2 p o Ol g p SAS VVFENY 505 05 5 5o
dr 5 S 05,5 55 8 5 s gy p Al e Sk 5 JS 005 8
o et l3T )3 56 b (il alie S 4 calstIots |
ssba o0 058 53 FTA Chle (anlas OLL) ol ¥
cble DL HDL pimean ((p=1/+0V) 55 YL g 5 5
S s B ssba g 055 5 Js S 5 TG
b ol plad 53 o205 05,8 53 (P<o/00) 3 dals 0y S
i edaline alst e Sl i 9 |3 s s)ls gme [2alS FTA o
(p<+/00)

Wals 05,8 Oliles 53 glodpn 5 S5 Sl bl awlie o
33 Gl gme LT gl 5 5 atalie alstlus l dn 5 Ji3
L 3y adllas sl 5 Il 55 03 S ol sl esls
(Jg4=)

TSH mhaw 5 0 (o PLOV (o) 2 53 caddllas 5l 55
ey (P=/V) Slsgme LUl &K Ogw,m OsesT
O Oemen 31 Ol HDL 5 TSH cble o (r=—1/Y04)
Gl gme 5 (=2/YFV) i Lls,l TSH 5 LDL cble
Ll 55 Jg 2l 5 TG (TSH (o s 8 odaline (p=+/+Y0)

(Jgd) Cils 55 (5 Hl3 s ol

o i 4 8 BT ol Wl el Il s
.x.uV.,x.uu,@ﬁgwﬁ,wg;u”@obuﬁ
[Jse b olel s 4 gad Slaas

N={2%(Zo+ZB)2x(SD)}/D2
T s 055 250 BYAL
SESICABE
553 V/88 Ol 740 slul 5 4S50 5T Ol o b 10Z
s a4 §
Az a8 L s /AP O esT Ol ZP
i 4 S L 3 YO las ol il :SD
i s S b 5V (03T By e D
Cowd g B VE Gl 3y 50 Oley S 3143 (358 g p bl
4 e Obles I8 A iy Y Sl L ST AT
53 Lks anllln 305 (o5 8 o 53 45 FO) Cidst (S35 5 st
2 ) w8 5 T sy 0 88 5s 8 FY Wle
(Lks Sl (5,8 poe s 05 5
LDL pow (6) sl Colu VY 51 da (s y9 O 4 g0
FT4 Anti TPO Ab 5 oJs 2lS «(TG) & s 5 HDL
LTG 5 HDL s dS oo o it (65T mer (TSH
4cusloes Friedewald dstes LLDL 5 5, o310l ¢ o 5T 35,
LENisa J55, UTSH 5 s 5T ol sisol Jisy 4 FT4 05 8
o3litl b iy Medl o dolg oo /¥Y=0/Y o b5 slie
Lds (S o3Iu1 (Ol cxle) (b iy oS
(BIA) lgsml oss & 3T sy 4 TPO (2T 25
S eSOl (AESKU) sddeslizal &S 3 5 o)y
(o5 055 535S alows ab pslis Ol gea $o1U/MI
(o 038 93 b ran 315 A8 ST STy 55 L Oleys
Gl b L) e S 8sd e ske K Wl
b Osersn (05050 Olp) Gilugls OS50 Sl (S )
s gd dali 0g 8 5o g el ¥ Da w0 85 a0 S0
ol ¥ 51 e A 4zl g 05 8 55 ,a Ollew 5SS Sl s
AY S CS 5 law A0 1S anl e sdome b 5,1 6l

caalllan UL s 5 ol 1) adllan (65,8 n 55 45 FY) Lo

‘G
WD OLT corin o jlod cons 053 /08 (S p ske oSl alonn O


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

Q‘)&.ﬁ}f@ﬂ}}w

o ookl b ST 1l S s 15 () 0S4 Mae Oilas g2 Fm 53 S 558 S

Ao 3l oms 9 B ¢ owi g O30 O S SleMb! duylin 1 Jou>

Ao 31 g alsfow 51 d 095

pvalue - " " " .

& wals &% wals S
/e WAEAVAL VAR VL LE ) VAR VLV (5l w3 P 5 936) ST ymu™g i w2l
e VARY/F NS4 V/YEV/F 2% (MIU/L) 29 6 &5 om0 Og090
ey OVAEI¥Y/F VV/#ENSS/E FO/AEVFO/A Vo /FENSY /4 (Sl w3 P55~ o) W putli™(5 5
ZER FOIAEN /Y FA/ALYF/4 \AEAINZ FO/NEY¥/F (gl o g3 P 55~ o) 9 siuds”
e VAR YEOENYY/A FE/OEVA/ YVREAYA/Y (yid w0 31 P57 o) ol Al b o2 4>
VIR ¢ Vo /pEYAN VY/FEEY/A VV/AEFY/A \F/VEFY/A (d owd 3 P 57 o) YU diaudld b 2 >

4 e Olas 53 S5l b Oleys cand b opl
[LDL ciaﬂ): =5 JB 3 s Ay ,S ‘5;"5\{;;:.55)\5‘.5
Teixeira asdllas 5 . AS o sbow! Jg 2udS CIM sHDL (TG
SRl 4 e oS 555 I b Slolen i Oleys (OLSs
Ls T oJl- opl bl ot LDL Ly o6 Jg 2l 5o
s b alin 5 5 038 iy L 05557 a2 ol
Monzani L 5 stplonil aslllas (V) L35 55151, sl
o US55 6568 4 e Olle L3 313 OLE 018 5
Olys 5 ol b 313151 5V s 2dS” 5 LDL seba ¢l
Obles pl 53 1) T Y mshow Wil o oS s 8540 L
SU Ll Culs als Col Olys oyl 45 osls  2als
Olays ol olis 55 OLKea 5 Ineck anlas L(VY) 555
500 S o SRalS Lol WSy, b S )8 WS
Ly Gl Sl aalllas gl b a8l oyl 0355 0 LDL
oain TG 3 s gne 56 0K 5 Ineck andlas s
Cpmman (Y1) Clll Sl gnan ol andllas b amess ol &8 LS
Olys w38 etalie 0Kes 5 Sampaolo adlas s
05 J plS e 53 2alS Lol oS 55 b 1 Kol
Olis s adlas s 58 0L 5 Meier (YY) Cl ol
B100 APO 5 LDL _2alS” Eely oS s 554 b Olays Lisls
358 Al 5T mlow s HDL TG L3 gz 5 b6 5 05
s 5 HDL .l cadlae oyl slaasl CSs, (1F)
e 313 0L O 5 LI andllas 3L ralS Sl
Cov 6508 L Ol 53 LDL Gl 5 TSH o oo
boolss 5 sl sy i 55 a3 s b
LBl ) 8 5550 LDL g ialS ol S 355

(YY) Csls Slsman ol anllae mols

bl o slre OB uil £ Sl Oy g0k BOSMS plai*

—x

5 sl o s S @ Y Ole Oleys 4 S
bl e5d oo 4o 2dp Medlo doly Jon Ve (Vb p 0 TSH
A5 GO S 4 ke Oy Oleys gl (ille G315 s
A=y e Vo 5 ST e TSH L Cdle 05y (2L Zow
S o a g abae 5 SN sy Ay Hellon
L Oleys cslee 5 Lo 5550 53 oS Sl .(19-1A) ol
b s Gl Sl 508 4 Blae Obslasy 53 (ST 15 )
23 (WV) 5yl 5y 2 Ml dlg o Ve 5 S TSH
bl o s, 5SS elip e Sl 2
= U 5uSTLL €OVY) Sl ol o 5 Sl s 5T 4 Sl o 2ol 580
(HS-CRP) Yi ¢l | C-reactive 555, 5 (PON1)
s Kebapcilar .0A) WS o 3L 55 48005 5T 55 age L2k
31 w53 Jele 53 ol Sl ) 4 (glardllan s O, Ken
L Oleys Shdey s J8) s b o )50S4 Sl
23 4 ST Ly e 3Ll 4y 5 Lz (S35 )
C3L Oslas 53 bl 93l 3 (6 Al OLL 5 1)
Oles 53 39,8 Sle s by 4 Calbes bl el ol
x;;cjhﬂ&:zjmdtw.@mﬁf“f‘ou,;j\@
Gl O g Conds dante 3 (6 e ot gl Yoo
ol 3 0leys & a5 OLald, I8 51 & bl ol (1)
23 e o Ol 28 48T L5k cpl Ly O Lsls Olsley
S35 » lbls Sl il (San S50 b Oy il
Blg e Oloys Lkiiee cpimmen LT il ails L8 5 Shes
seals Al 1y g Shle 5 15 5,8 s SLE
(1) oIS 5 Al 5T 4 Sl s )

o
O WWAD OLT corin o jlo cons o353 /08 (S p ske oKl alonn


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

Q‘)&.ﬁ}f@ﬂ}}w

o ookl b ST 1l S s 15 () 0S4 Mae Oilas g2 Fm 53 S 558 S

L oobeys Calises Slalllae )3 (G slaail a4 a5 b opl 5l
e b Oloya by 08 Hla dod 0lialST 1L (ST g o)
Son S o3z olpan By = B Slse 03 e el
a5l Ol ol 53 HDL il 55 Lgiu s 4 oo
DI emap e 4 e e b ST Sl
s Ohlas 53 (B8 = (o Dol 53 S 5,55 L Oy
o M sbay s e o 5 S Lo s 5 S
o Me Ohley 53 oS5 s L Oleys sl 0L asdlls
skl g b8 jsba (b Lo s g G8S
Sl ¢5Y 5 a3 sl 1 JsdS 5 TG HDL (DL
Calre 53 &S5, o g SRSl eslizul gl

338 s HDL _zalS 51 56

S 5 4o
S ol WL Oloys (sl (6,03 0SSl 8 L
ool 53 OT Cute 315 55d gad 05551 Slagz 5o JolS
b o2 2 O Oljer S L s s oS o r
on %L prbse 2 4 338 i bl5 e YU el

)yl (6 i

LSRR o)
L5 S S 8 andllas ol s a5 Ghhley aes I dlwy
Ry Cigle aupr SGST L oSy ol el S
ol 5 ad Ll (FANYED oyl ) o5 Sy psde ol
e G5 Gamdils G wbobl Sl edipl Sl s
b o
Irct: e oyl
IRCT=2014051417686N1

s les Fr 55 OLKen 5 0L 5L Lo 5 odplauil anlllas 3
Lol el £ O a4 Ay, b S )5S
SLDL WLDL (o b € 5 b ysbay oS 5,555
Doy 51y ole # 5 ¥ ol Iy dS Sl 5 515 2051, TG
Lo 6oL ST Ohles dgT andlan 3 Wl ol b .(V) 557
adlas 55 oS Jlys tam £ 515 Oloys Cov 35 e TPO
s Serter asdllas s Ldd Cod andlls I Olles ol ol
Cads LS55 (68 S L O3 s p (Yo F JL) O)Ses
SLDL O3 ¢S 3,55 88 b Oloys ole # 51 s 3 5 oalie
Oty Oleys 3l das oy TG rlas Lol cadly 28 ol J g 2udS”
ol aalls s b Jhagly cpl et Sl olile (L S
TG o ol adlllae )3 &S sl ol b (il Sl oan
2 Groper g @l A Olys Sl e ez S B S sba
AL Ol OLSKea 5 Serter andlas b alie ol axdlas
(i 53 (YF) dzils o o Ojn 55 S8 (TSH ke
S O3 sy p 0L 5 Sigal Lw g sdbplou addlas 5
Lol ol B 51w 35 b T HDL s lal s
3 48 Jomy3 €0F) 515 0Las 513 HDL o ¢S5 155 4
53 g 4l rals Oloys I e HDL clale ¢ ol asdlas
s Liu 0, 5 Haggerty Ly sdkbplonl Slallas
S g S HDL gebaw 55 (6513 e O3] s <01,
s Efstathiadou aslas 5 ¢ umean (YOXYF) wis b Obeys
W55 Gl S (808 4 e Hle 77 (055 OIS
5 LDL ol Jypuds (gapm SV mbw hyls Ol)lay
59 ped el s LDL (Js mlS” Lol Lol (s g 55 5 0 T
S5 St oS 355 L Oleys 0593 & Sl ey pm JS
Liss 656 4 e Olen A pp 43 8w T 1
S35 B s bl Sl 6V ke Gl L Cow
5o S 9598 b Obeys Ll cdius 55 5 5 s LDL ASle
s5h e Ohlew pl 53 o SV 35 ol g 5 LB
Lol ol Ol Lol adllas 5 A3 Slallhe mls (Y9)
bl cdas oo 2l 1 655 5T b b ¢S 5508

10 0T 35 b K55 5T o o 3 g 5 BB ST

4
WD OLT corin o jlod cons 053 /08 (S p ske oSl alonn O


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

OLSan 5 pla 5 30es o 3las b ST, 1l S 55,5 (6 0S4 Vs Olles (22 o 03 S 5555 5!

References:

1. Shahbazian HB, Mohammadi S. Effect of 6 months L-thyroxin therapy on lipid profile of subclinical hypothyroidism.
Jundishapur Sci Med J 2009;8(3):282-7. [Full Text in Persian]

2. Surks M, Ortiz E, Daniels GH, Sawin CT, Col NF, Cobin RH, et al. Subclinical thyroid disease: scientific review and
guidelines for diagnosis and management. JAMA 2004;291(2):228-38.

3. McDermott MT, Ridgway EC. Subclinical hypothyroidism is mild thyroid failure and should be treated. J Clin
Endocrinol Metab 2001;86(10):4585-90.

4. Palmiri EA, Fazio S, Lombardi G, Biondi B. Subclinical hypothyroidism and cardiovascular risk: A reason to treat?
Treat Endocrinol 2004;3(4):233-44.

5. Cooper DS. Clinical practice. Subclinical hypothyroidism. N Engl J Med 2001;345(4):260-5.

6. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence study. Arch Intern Med
2000;160(4):526-34.

7. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer CA, et al. Serum TSH, FT4, and
thyroid antibodies in the United States population (1988 to 1994): National Health and Nutrition Examination Survey
(NHANES I11). J Clin Endocrinol Metab 2002;87(2):489-99.

8. Krause K1, Weiner J, Hones S, Kloting N, Rijntjes E, Heiker JT, et al. The effects of thyroid hormones on gene
expression of acyl-coenzyme a thioesterases in adipose tissue and liver of mice. Eur Thyroid J 2015;4(Suppl 1):59-66.

9. Laway BA, War FA, Shah S, Misgar RA, Kumar Kotwal S. Alteration of lipid parameters in patients with subclinical
hypothyroidism. Int J Endocrinol Metab 2014; 12(3): e17496.

10. Althaus BU, Staub JJ, Ryff-De Léche A, Oberhédnsli A, Stdhelin HB. LDL/HDL-changes in subclinical
hypothyroidism: possible risk factors for coronary heart disease. Clin Endocrinol (Oxf) 1988;28(2):157-63.

11. Teixeira Pde F, Reuters VS, Ferreira MM, Almeida CP, Reis FA, Buescu A, et al. Lipid profile in different degrees of
hypothyroidism and effects of levothyroxine replacement in mild thyroid failure. Transl Res 2008;151(4):224-31.

12. Anagnostis P1, Efstathiadou ZA, Slavakis A, Selalmatzidou D, Poulasouchidou M, Katergari S, et al . The effect of L-
thyroxine substitution on lipid profile, glucose homeostasis, inflammation and coagulation in patients with subclinical
hypothyroidism. Int J Clin Pract 2014,;68(7):857-63.

13. Monzani F, Caraccio N, Kozakowa M, Dardano A, Vittone F, Virdis A, et al. Effect of levothyroxine replacement on
lipid profile and intima-media thickness in subclinical hypothyroidism: A double-blind, placebo- controlled study. J
Clin Endocrinol Metab 2004;89(5):2099-106.

14. Meier C, Staub JJ, Roth CB, Guglielmetti M, Kunz M, Miserez AR, et al. TSH-controlled L-thyroxine therapy reduces
cholesterol levels and clinical symptoms in subclinical hypothyroidism: A double blind, placebo-controlled trial (Basel
Thyroid Study). J Clin Endocrinol Metab 2001;86(10):4860-6.

15. Sigal GA, Medeiros-Neto G, Vinagre JC, Diament J, Maranhdo RC. Lipid metabolism in subclinical hypothyroidism:
Plasma kinetics of triglyceride-rich lipoproteins and lipid transfers to high-density lipoprotein before and after
levothyroxine treatment. Thyroid 2011;21(4):347-53.

16. Fatourechi V. Subclinical hypothyroidism: How should it be managed? Treat Endocrinol 2002;1(4):211-6.

17.Biondi B, Cooper DS. The clinical significance of subclinical thyroid dysfunction. Endocr Rev 2008;29(1):76-131.

18.Surks MI, Hollowell JG. Age-specific distribution of serum thyrotropin and antithyroid antibodies in the US

population: Implications for the prevalence of subclinical hypothyroidism. J Clin Endocrinol Metab 2007;92(12):4575-
82.

%
O WWAD OLT conin o jlo cons o535 /08 (S p ske oSl alonn


http://journal.muq.ac.ir/article-1-497-fa.html

Downloaded from journal.mug.ac.ir at 4:16 IRDT on Thursday September 21st 2017

OLSan 5 pla 5 30es o 3las b ST, 1l S 55,5 (6 0S4 Vs Olles (22 o 03 S 5555 5!

19. Kebapcilar L, Comlekci A, Tuncel P, Solak A, Secil M, Gencel O, et al. Effect of levothyroxine replacement therapy
on paraoxonase-1 and carotid intima-media thickness in subclinical hypothyroidism. Med Sci Monit 2010;16(1):CR41-
7.

20.Ineck BA, Ng TM. Effects of subclinical hypothyroidism and its treatment on serum lipids. Ann Pharmacother
2003;37(5):725-30.

21.Sampaolo G, Campanella N, Catozzo V, Ferretti M, Vichi G, Morosini P. Relationship between hypothyroidism and
cholesterol out of the records of 1756 patients. Recenti Prog Med 2014 Feb;105(2):79-82.

22.1gbal A, Jorde R, Figenschau Y. Serum lipid levels in relation to serum thyroid-stimulating hormone and the effect of
thyroxine treatment on serum lipid levels in subjects with subclinical hypothyroidism: The Tromsg Study. J Intern Med
2006;260(1):53-61.

23. Serter R, Demirbas B, Korukluoglu B, Culha C, Cakal E, Aral Y. The effect of L-thyroxine replacement therapy on
lipid based cardiovascular risk in subclinical hypothyroidism. J Endocrinol Invest 2004;27(10):897-903.

24, Haggerty JJ, Evans DL, Prange AT. Organic brain syndrome associated with marginal hypothyroidism. Am J
Psychiatry 1986;143:785-6.

25.Liu XL, He S, Zhang SF, Wang J, Sun XF, Gong CM. Alteration of lipid profile in subclinical hypothyroidism: A
meta-analysis. Med Sci Monit 2014;20:1432-41.

26. Efstathiadou Z, Bitsis S, Milionis HJ, Kukuvitis A, Bairaktari ET, Elisaf MS, et al. Lipid profile in subclinical
hypothyroidism: is L-thyroxine substitution beneficial? Eur J Endocrinol. 2001;145(6):705-10.

A
AARYA QLvTcrL&A a)u cr.AJ a)}b/rﬁ g5<“:"j‘-'- r}l.c ambd?u O


http://journal.muq.ac.ir/article-1-497-fa.html

