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Association Between Dyslipidemia,
Homocysteine Levels and

Subclinical Hypothyroidism

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Subc li ni cal hypoth yro i dism is se en mo re fre qu ently than overt hypoth -
yro i dism, but the eti o lo gi es of the two are the sa me. Whi le a re la ti on to dysli pi de mi a and car di o -
vas cu lar di se a se is ap pa rent for overt hypoth yro i dism, this re la ti on re ma ins con tro ver si al for
subc li ni cal hypoth yro i dism. The pur po se of this study was to eva lu a te li pid pro fi les and ho mocy -
ste i ne le vels in pa ti ents with subc li ni cal hypoth yro i dism. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A to tal of 110 par-
ti ci pants we re en rol led in this study (55 pa ti ents di ag no sed with subc li ni cal hypoth yro i dism, 55
he althy con trols). For the de fi ni ti on of subc li ni cal hypoth yro i dism, the lo wer li mit for se rum TSH
was set at 4.94 mI U/ml. Ot her me a su red pa ra me ters inc lu ded se rum le vels of to tal cho les te rol (TC),
trigl yce ri des (TG), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-choles-
terol (LDL-C), very low density lipoprotein-cholesterol (VLDL-C), TSH, fre e T3 and T4, thyro id au-
to an ti bo di es and ho mocy ste i ne. RRee  ssuullttss::  Bet we en the gro up with subc li ni cal hypoth yro i dism and
the con trol gro up, sta tis ti cally sig ni fi cant dif fe ren ces we re fo und in terms of TC, TG, LDL-C, and
LDL-C/HDL-C (p= 0.03, 0.02, 0.01, 0.04 res pec ti vely). The re was po si ti ve cor re la ti on bet we en se -
rum TSH and tHcy le vels (r= 0.34, p= 0.04). Ho we ver, no sig ni fi cant dif fe ren ces we re fo und bet -
we en the gro ups in terms of ho mocy ste i ne, VLDL-C, HDL-C and TC/HDL-C. In the subc li ni cal
hypoth yro i dism gro up, no sig ni fi cant cor re la ti on was fo und bet we en se rum TSH le vels and TC,
TG, LDL-C and LDL-C/HDL-C. CCoonncc  lluu  ssii  oonn::  Our study re ve als that SCH is not as so ci a ted with hy-
per ho mocy ste i ne mi a whe re as it is as so ci a ted with so me at he ro ge nic li pop ro te in ab nor ma li ti es, par-
ti cu larly ele va ted TC, LDL-C, TG and LDL-C/HDL-C le vels. The re fo re, pa ti ents with SCH sho uld
be ca re fully eva lu a ted with res pect to the dysli pi de mi a.

KKeeyy  WWoorrddss::  Hypoth yro i dism, dysli pi de mi as, ho mocy ste i ne

ÖÖZZEETT  AAmmaaçç:: Her iki si nin et iyo lo ji si ben zer ol ma sı na rağ men subk li nik hi po ti ro i di aşi kar hi po ti ro -
i di den da ha sık gö rül mek te dir. Dis li pi de mi ve kar di yo vas kü ler has ta lık iliş ki si aşi kar hi po ti ro i di de açık
iken, subk li nik hi po ti ro i di de bu iliş ki ha len tar tış ma lı dır. Bu ça lış ma nın ama cı, subk li nik hi po ti ro i -
di li has ta lar da li pid pro fi li ve ho mo sis te in dü zey le ri nin de ğer len di ril me si dir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::
Ça lış ma ya top lam 110 ka tı lım cı alın dı (55 subk li nik hi po ti ro i di ta nı sı alan has ta, 55 sağ lık lı kon trol
gru bu). Subk li nik hi po ti ro i dizm ta nı sın da se rum TSH alt sı nı rı 4.94 mI U/mL ola rak ka bul edil di. Öl -
çü len di ğer pa ra met re ler se rum to tal ko les te rol (TK), trig li se rid (TG), yüksek yoğunluklu lipoprotein-
kolesterol (HDL-K), düşük yoğunluklu lipoprotein-kolesterol (LDL-K), çok düşük yoğunluklu
lipoprotein-kolesterol (VLDL-K), TSH, sT4, sT3, ti ro id oto an ti kor la rı ve ho mo sis te in dü zey le ri ni içer -
mek tey di. BBuullgguullaarr::  Subk li nik hi po ti ro i di ve kon trol gru bu ara sın da TK, TG, LDL-K, LDL-K/HDL-K
dü zey le ri açı sın dan is ta tis tik sel ola rak an lam lı fark lı lık bu lun du (p= 0.03, 0.02, 0.01, 0.04 sı ra sıy la).
Se rum TSH dü ze yi ile ho mo sis te in ara sın da po zi tif ko re las yon var dı (r= 0.34, p= 0.04). Bu nun la bir -
lik te ho mo sis te in, VLDL-K, HDL-K, TK/HDL-K dü zey le ri açı sın dan grup lar ara sın da an lam lı fark lı -
lık bu lun ma dı. Subk li nik hi po ti ro i di gru bun da, se rum TSH dü ze yi ile TK, TG, LDL-K ve
LDL-K/HDL-K dü zey le ri ara sın da an lam lı ko re las yon yok tu. SSoo  nnuuçç::  Ça lış ma mız subk li nik hi po ti ro -
i di ile ba zı ate ro je nik li pop ro te in anor mal lik le ri, özel lik le art mış TK, LDL-K, TG ve LDL-K/HDL-K
dü zey le ri ara sın da iliş ki var ken hi per ho mo sis te i ne mi ara sın da iliş ki ol ma dı ğı nı gös ter mek te dir. Bu ne -
den le subk li nik hi po ti ro i di li has ta lar dis li pi de mi açı sın dan dik kat li de ğer len di ril me li dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Hi po ti ro i dizm, dis li pi de mi, ho mo sis te in
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ubc li ni cal hypoth yro i dism (SCH) is de fi ned as
a con di ti on in which a pa ti ent has nor mal se -
rum le vels of fre e thyro xi ne (fT4) and fre e tri-

i o doth yro ni ne (fT3) in the pre sen ce of high le vels
of TSH.1 Most pa ti ents are asym pto ma tic, alt ho ugh
a small pro por ti on of pa ti ents may ex pe ri en ce
symptoms. For this re a son, SCH is pri ma rily a la b-
o ra tory-ba sed di ag no sis.1 Alt ho ugh the pre va len ce
of SCH is not known with cer ta inty, it ap pe ars to
be bet we en 1.3% and 17.4%, and is re la ted to age,
gen der and io di ne in ta ke.2 With the in cre a sing use
of sen si ti ve TSH as says for scre e ning, SCH is be co -
ming mo re fre qu ently en co un te red. Alt ho ugh sub-
c li ni cal hypoth yro i dism is se en mo re fre qu ently
than overt hypoth yro i dism, the two ha ve si mi lar
eti o lo gi es. Au to im mu ne thyro i di tis, an tith yro id
drug the rapy, se ve re io di ne de fi ci ency, thyro i dec -
tomy and neck ir ra di a ti on are among the most
com mon ca u ses of SCH.3

SCH is as so ci a ted with in cre a sed risk for car di -
o vas cu lar di se a se.4 This in cre a sed risk has be en at-
tri bu ted to ele va ted LDL-C.5 Ho we ver, so me
pa ti ents with SCH do not ha ve ele va ted LDL-C.6

Po si ti ve cor re la ti on bet we en SCH and high co ro -
nary ar tery di se a se risk is not shown cle arly; ho w-
e ver slight chan ges in li pid me ta bo lism is shown in
SCH.7 Ot her mec ha nisms the re fo re ap pe ar to be in-
vol ved in this in cre a se in car di o vas cu lar risk.

Hyper ho mocy ste i ne mi a rep re sents an in de -
pen dent risk fac tor for co ro nary ar tery di se a se.8

Ho we ver, the ro le of ho mocy ste i ne as a ca u sal risk
fac tor for co ro nary ar tery di se a se re ma ins con tro -
ver si al. For mild to mo de ra te hyper ho mocy ste i ne -
mi a a po si ti ve re la ti on with at he rosc le ro sis has
be en fo und, and in pa ti ents with se rum ho mocy -
ste i ne le vels abo ve 15 mmol/L an in cre a se in re la -
ti ve risk by a fac tor of 1-1.5 has be en re por ted.9

The re are not eno ugh evi den ces that tre at ment of
hyper ho mocy ste i ne mi a dec re a ses at he rosc le ro sis.
Plas ma va lu es of to tal ho mocy ste i ne (tHcy) ha ve
be en lin ked to se ve ral li fest yle fac tors, physi o lo gi -
cal fac tors li ke age and gen der, fo lic acid and co ba -
la min sta tus, and re nal func ti on.10-13 In ad di ti on to
the se, hypoth yro i dism, re nal in suf fi ci ency, and the
use of fo la te an ta go nists such as car ba ma ze pi ne are
com mon ca u ses of hyper ho mocy ste i ne mi a. In

overt hypoth yro i dism, tHcy va lu es are ele va ted
and they dec re a se du ring T4 the rapy.14 Stu di es of
SCH ha ve ge ne rally re por ted that it has no po si ti -
ve re la ti on to hyper ho mocy ste i ne mi a and that ho-
mocy ste i ne le vels are unaf fec ted by LT4 the rapy,
but the lo we ring of ho mocy ste i ne le vels in pa ti -
ents with SCH who re ce i ve LT4 the rapy has al so
be en re por ted.15 In pa ti ents with SCH, if we ma ke
cle ar the re la ti ons hip bet we en at he rosc le ro sis and
li pid pa ra me ters which are tra di ti o nal risk fac tors
and ho mocy te i ne which is emer ging risk fac tor,
we can gi ve di rec ti on to LT4 tre at ment in SCH.
May be we can gi ve LT4 tre at ment or not ac cor -
ding to re sults of this study. The pur po se of this
study was to eva lu a te ho mocy ste i ne le vels in ad di-
ti on to li pid pa ra me ters which are ac cep ted as tra-
di ti o nal risk fac tors in ar te ri osc le ro sis in pa ti ents
with SCH.

MA TE RI AL AND MET HODS

STUDY DE SIGN AND PAR TI CI PANTS

The study was de sig ned pros pec ti vely. The par ti ci -
pants we re 55 he althy con trols and 55 pa ti ents
newly di ag no sed with SCH at the in ter nal me di ci -
ne out pa ti ent cli nics of An ka ra Nu mu ne Tra i ning
and Re se arch Hos pi tal. All par ti ci pants sig ned an
in for med con sent form in ac cor dan ce with the
Dec la ra ti on of Hel sin ki.

For the study, SCH was de fi ned as a TSH le vel
hig her than 4.94 mI U/mL in the pre sen ce of nor-
mal se rum le vels of fT3 and fT4. Cri te ri a for exc -
lu si on from the study we re as fol lows:
car di o vas cu lar risk fac tors such as hyper ten si on,
di a be tes mel li tus, hyper li pi de mi a, or co ro nary ar-
tery di se a se; use of drugs that af fect thyro id hor-
mo nes (such as propyl thi o u ra cil, met hi ma zol,
glu co cor ti co ids, lit hi um, ami o da ro ne, prop ra no lol,
ra di o i o di ne the rapy), pre vi o us his tory of hypoth -
yro i dism, cur rent hyperth yro i dism, his tory of thy-
ro id sur gery, cur rent preg nancy, pi tu i tary or
hypot ha la mic di sor ders, pre sen ce of fac tors that
co uld af fect se rum li pids (use of an tihy per li pi de -
mi a drugs, oral con tra cep ti ve use, to bac co use, li -
ver or kid ney dysfunc ti on). The con trol gro up was
com po sed of 55 he althy vo lun te ers (46 wo men, 9
men) with an ove rall me an age of 37.7 ± 12.5 ye -
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ars (ran ge 19-66 ye ars). The SCH gro up was com-
po sed of 55 pa ti ents (49 wo men, 6 men) with an
ove rall me an age of 36.9 ± 12.2 ye ars (ran ge 16-65
ye ars). All pa ti ents had nor mal fin dings on 12-le -
ad elec tro car di og raphy.

LA BO RA TORY STU DI ES

For all pa ra me ters ex cept tHcy, blo od samp les we -
re drawn bet we en 8:00 and 8:30 a.m. af ter an over -
night fast and we re im me di a tely pla ced in ice un til
se pa ra ti on, and se ra was used promptly. For me a -
su re ments of tHcy, the pa ti ent ref ra i ned from ea t-
ing me at du ring the pre vi o us day. Blo od samp les
we re drawn in the mor ning af ter an over night fast,
as for the ot her pa ra me ters, and samp les we re col-
lec ted in ice-co o led tu bes con ta i ning ED TA. They
we re then im me di a tely cen tri fu ged at 5000 G for
10 mi nu tes. Samp les of the plas ma frac ti on we re
kept fro zen at –20O un til analy zed. Le vels of tHcy
we re me a su red vi a high-pres su re li qu id chro ma -
tog raphy. A re fe ren ce ran ge of 0-15 μmol/L was ac-
cep ted for ho mocy ste i ne le vels.

Se rum TC was me a su red vi a the cho les te rol
oxi da se met hod with Ran dox kits in an Oly mpus
AU 2700 analy zer (Oly mpus, Ja pan). Nor mal va lu -
es we re de fi ned as 112-200 mg/dL. Se rum TG le -
vels we re me a su red vi a the GPO-PAP met hod
with Ran dox kits in an Oly mpus AU 2700 analy -
zer (Oly mpus, Ja pan). Nor mal va lu es we re de fi -
ned as 50-179 mg/dL. Se rum HDL le vels we re
me a su red af ter phosp ho tung stic acid pre ci pi ta ti -
on of se ra, vi a the su per na tant cho les te rol oxi da -
se met hod with Ran dox kits in an Oly mpus AU
2700 analy zer (Oly mpus, Ja pan). Nor mal va lu es
we re de fi ned as 28-75 mg/dL. Se rum LDL and
VLDL le vels we re cal cu la ted with the Fri e de wald
for mu la.16 TSH, fre e T3 and fre e T4 we re me a su -
red vi a che mi lu mi nes cen ce in an Arc hi tect analy -
zer (Ab bott, USA). For the kits used, nor mal
va lu es for TSH we re de fi ned as 0.35-4.94 μIU/mL,
for fT3 as 1.71-3.71 pg/mL, and for fT4 as 0.70-
1.48 pg/mL. An ti mic ro so mal an ti body and an tith -
yrog lo bu lin we re me a su red vi a ra di o im mu no -
as say. Nor mal va lu es for an ti mic ro so mal an ti body
we re de fi ned as 0-34 IU/mL, and for an tith yrog -
lo bu lin as 0-115 IU/mL.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy ses we re per for med with SPSS ver-
si on 10.0 (SPSS Inc., USA). Nu me ri cal va ri ab les of
the two gro ups (SCH and con trol) we re ex pres sed
as me an ± stan dard de vi a ti on and we re com pa red
vi a Stu dent’s t-test. Cor re la ti on bet we en nu me ri -
cal va ri ab les was eva lu a ted in terms of Pe ar son’s
cor re la ti on co ef fi ci ent. Pro por ti o nal va ri ab les of
the two gro ups we re com pa red vi a Pe ar son’s chi-
square test and Fis her’s exact test. Sta tis ti cal sig ni -
fi can ce was de fi ned as p < 0.05.

RE SULTS

Bet we en the gro up of pa ti ents with SCH and the
con trol gro up, no sig ni fi cant dif fe ren ces we re fo -
und in terms of age, gen der, body mass in dex and
blo od pres su re. Ho we ver, an ti mic ro so mal an ti body
and an tith yrog lo bu lin le vels we re sig ni fi cantly hig -
her among pa ti ents with SCH (p< 0.05, Tab le 1). 

Bet we en the con trol gro up and the pa ti ents
with SCH, sta tis ti cally sig ni fi cant dif fe ren ces we re
fo und in TC, TG, LDL-C, and LDL-C/HDL-C (p=
0.03, 0.02, 0.01, 0.04 res pec ti vely) (Tab le 1). Ho w-
e ver, no sig ni fi cant dif fe ren ces we re fo und in ho-
mocy ste i ne, VLDLC, HDL-C and TC/HDL-C.

In the pa ti ents with SCH, no cor re la ti on was
fo und bet we en se rum TSH le vel and age, body
mass in dex, TC, TG, LDL-C, VLDL-C, or HDL-C.
Si mi larly, in the se pa ti ents no cor re la ti on was fo -
und bet we en se rum tHcy le vel and age, body mass
in dex, TC, TG, LDLC, VLDL-C and HDL-C. The re
was fo und po si ti ve cor re la ti on bet we en se rum TSH
and tHcy le vels (r=0.34, p=0.04, Tab le 2).

DIS CUS SI ON

A re la ti on bet we en overt hypoth yro i dism, dysli pi -
de mi a and car di o vas cu lar di se a se has be en known
for many ye ars.17-18 Ho we ver, whet her the sa me re-
la ti on holds for subc li ni cal hypoth yro i dism is still
con tro ver si al.19-23 In our study, we fo und re la ti on
bet we en SCH and dysli pi de mi a. SCH-re la ted mec -
ha nisms, inc lu ding li pid al te ra ti ons, ha ve not be en
exactly un ders to od. The ca u se of the se va ri a ti ons
may be in cre a sed cho les te rol synthe sis and dec re -
a sed ac ti vity of li pop ro te in li pa ses in hypoth yro i -



dism.24 In ad di ti on, dec re a sed cho les te rol ex cre ti on,
re du ced num ber of LDL re cep tors on the li ver cell
sur fa ce and plas ma are the pos sib le mec ha nisms le -
a ding to dysli pi de mi a in hypoth yro i dism.25

Our re sults are con sis tent with the fin dings
from se ve ral pri or stu di es.4,26,27 So me of the se stu d-
i es ha ve re por ted in cre a sed le vels of LDL and TG,
whi le ot hers men ti on only an in cre a se in LDL le v-
els.27 In the Co lo ra do study, a lar ge se ri es of 25862

par ti ci pants, even mi ni mal re duc ti ons in thyro id
func ti on we re as so ci a ted with in cre a ses in TC and
LDL le vels, and the se in cre a ses we re pa ral le led by
in cre a ses in TSH.5 Con ver sely, li pid pro fi les in pa-
ti ents with SCH ha ve be en re por ted to im pro ve sig-
ni fi cantly when thyro id hor mo ne the rapy is
ini ti a ted.28

A few stu di es ha ve re por ted the lack of an as-
so ci a ti on bet we en SCH and ab nor mal li pid pro fi -
les.20 Ot her stu di es ha ve fo und SCH and
car di o vas cu lar prob lems to be un re la ted.29 Tre at -
ment of SCH with thyro xi ne has be en fo und to
nor ma li ze TSH le vels wit ho ut sig ni fi cantly af fec -
ting se rum TG and cho les te rol.30 Vi er hap per et al,
did not find any re la ti ons hip bet we en se rum con-
cen tra ti on of TSH ran ging from 4.0 to 49 mU/L and
con cen tra ti ons of LDL cho les te rol.6 One ot her
study fo und no as so ci a ti on bet we en the se.29 Lin de -
man et al, pro po sed that in the ir gro up of el derly
pa ti ents, subc li ni cal hypoth yro i dism was not as so -
ci a ted with co ro nary he art di se a se.31

It is al re ady known that overt hypoth yro i dism
gi ves ri se to a slight hyper ho mocy ste i ne mi a. Ho w-
e ver, the ef fects of subc li ni cal hypoth yro i dism on
the le vels of ho mocy ste i ne are not known. If an el-
e va ti on in se rum tHcy con cen tra ti ons with as so ci -
a ted at he rosc le ro tic car di o vas cu lar di se a se co uld be
de mons tra ted in pa ti ents with SCH, this wo uld be
a re a son to iden tify and tre at this di sor der with
thyro id rep la ce ment the rapy. 

In our study, we did not find  sig ni fi cant dif fe -
ren ces in tHcy le vels bet we en subc li nic hypoth -
yro id pa ti ents and con trol sub jects whe re as we
es tab lis hed a po si ti ve cor re la ti on bet we en se rum
TSH and tHcy le vels. 

Very few stu di es ha ve re por ted a sig ni fi cant
re la ti on bet we en SCH and tHcy.26 Con fir ming our
re sults, most in ves ti ga tors ha ve in di ca ted that to -
tal ho mocy ste i ne le vels do not chan ge in pa ti ents
with SCH.15,31,34 De ic her et al, de ter mi ned plas ma
to tal ho mocy ste i ne le vels in pa ti ents with SCH be-
fo re and af ter 4 months of thyro id hor mo ne rep la -
ce ment the rapy.15 They re por ted that the re was no
chan ge in to tal ho mocy ste i ne le vels in pa ti ents
with SCH. Lin de man et al me a su red se rum ho mo-

Parameters Control Group Patients With SCH

(n= 55) (n= 55)

Mean ± SD Mean ± SD P

Age 37.7 ± 12.5 36.9 ± 12.2 0.13

Gender 46F + 9M 49F + 6M 0.08**

BMI (kg/m2) 27.9 ± 4.6 28.1 ± 4.9 0.07

Anti-M (IU/mL) 35.3 ± 77 249.3 ± 261 0.00*

Anti-TG (IU/mL) 63.7 ± 83.6 321.3 ± 605.8 0.09*

VitamınB12 (pg/mL) 194.8 ± 86 184 ± 76.3 0.54

Folic acid (ng/mL) 5.6  ± 1.77 5.39 ± 1.77 0.58

fT3 (pg/mL) 2.51 ± 0.44 2.77 ± 0.52 0.17

fT4 (ng/dL) 0.99 ± 0.13 0.95 ± 0.37 0.55

TSH (mIU/L) 1.5 ± 0.92 9.28 ± 4.30 0.01*

Total cholesterol (mg/dL) 174 ± 31 193 ± 43 0.03*

Triglycerides (mg/dL) 98 ± 49 140 ± 71 0.02*

VLDL-C (mg/dL) 22 ± 16 26 ± 13 0.22

LDL-C (mg/dL) 108 ± 28 125 ± 33 0.01*

HDL-C (mg/dL) 42 ± 7 42 ± 9 0.91

Total cholesterol/HDL-C 4.18 ± 1.04 4.63 ± 1.1 0.06

LDL-C/HDL-C 2.60 ± 0.89 2.99 ± 0.84 0.04*

tHcy (µmol/L) 11.6 ± 2.9 11.2 ± 2.7 0.06

TABLE 1: Demographic and biochemical characteristics
of patients with SCH versus those of healthy controls.

*Statistically significant, Data are means ± SD.
By two-group Student’s t test for means, **Chi-square test 
BMI: Body mass index, Anti-M: Antimicrosomal antibody, Anti-TG: Antithyroglobulin an-

tibody, fT3: Free triiodothyronine, fT4: Free thyroxine, TSH: Thyroid-stimulating hor-
mone, VLDL-C: Very-low-density lipoprotein cholesterol, LDL-C: Low-density lipoprotein
cholesterol, HDL-C: High-density lipoprotein cholesterol, tHcy: Total homocysteine.

Relation to TSH Relation to homocysteine
*r p *r p

TSH (mIU/L) - - 0.32 0.04

tHcy (µmol/L) 0.32 0.04 - -

TABLE 2: Spearman correlation analysis of TSH and
homocysteine in patients with subclinical hypothyroidism. 

* r represents the coefficient of correlation, p the level of significance. TSH: Thyroid-
stimulating hormone, tHcy: Total homocysteine.
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cy ste i ne con cen tra ti on in el derly pa ti ents (me an
age 74.1 ye ars) with SCH.31 When the par ti ci pants
with ele va ted TSH le vels we re com pa red to tho se
with nor mal va lu es, no dif fe ren ces or even trends
co uld be ap pre ci a ted in se rum tHcy con cen tra ti ons
af ter ad jus ting for dif fe ren ces in age, gen der, eth ni -
city, fo la te, vi ta min B12, and cre a ti ni ne con cen tra -
ti ons. Ho we ver, the aut hors in di ca ted that sin ce
the age of the ir study po pu la ti on was 65 ye ars and
ol der, the se fin ding might not be app li cab le to yo -
un ger in di vi du als with SCH. Lu bos hitzky et al,
com pa ring 57 wo men with SCH to 34 he althy con-
trols, re por ted a non sig ni fi cant in cre a se in the pre -
va len ce of hyper ho mocy ste i ne mi a (tHcy 10.98
mmol/L).35 Thus, ba sed on this da ta, tHcy do es not

de ter mi ne the on set of L-T4 rep la ce ment in mild
thyro id fa i lu re.

In conc lu si on, our study shows that SCH is not
as so ci a ted with hyper ho mocy ste i ne mi a whe ras it
is as so ci a ted with so me at he ro ge nic li pop ro te in ab-
nor ma li ti es, par ti cu larly ele va ted TC, LDL-C, TG
and LDL-C/HDL-C le vels. The re fo re, pa ti ents with
SCH sho uld be ca re fully eva lu a ted with res pect to
dysli pi de mi a.

Pros pec ti ve stu di es of lar ge po pu la ti ons are ne -
e ded to cla rify the re la ti ons hip bet we en subc li ni cal
hypoth yro i dism, dysli pi de mi a and emer ging car di -
o vas cu lar risk fac tors inc lu ding se rum to tal ho mo-
cy ste i ne con cen tra ti ons.
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