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HEM: S HIRIE Bon, ARARIRDAEIE HE0E 3%, TSH M A5 4
BA— MK, Kifi, BRBEESTFOAEHRREEEwH, mHRR
AR R AR RRi 6 (0 P R R 5 BT A T ) o AR TR 5k [l B 8k 43
B, B RRIROhEETE R I AR, BOEPRIREEFRARES, TSHRm g
R A KA.

Jrik: W 2004-2009 FFILRA LB BT R B R ABF I TERE, 3L 4848
il bR T FARIRIBE AR, FIR 3664 BIABFIBREIMA T, 10
% TSH K A ABES A, BIR ABEREEANS I, B AR X R 3
M — R YERIRL, Logistic [MIEHERY. £ JULtE[HIJAKER! 28 TSH A
RHIK R HEHEFMYT TSH RIMAGIX R, fi=F Nk 2 0 5
FRRERY, MRI—KOFPER). EEE. BMI. RN BRI R MR MBIRIEBR
Bl IR T R AR

g8 1. BAERIANUER. RERA. FE& . FPG. HDL-C. FT3,
FT4, TT3 K1 TT4 MZRBRITHITFE XM 2. WK, —REHRER
LG YEITHB R AT BR, BIFATHRAM G, TSH A 1ogTC 9 r=0. 049
(P=0.004), ¥ AZHA 0.017 (p=0.021), MWEIIRE K 0.003
(P=0.006). ZHEHBMBIT MK, SRERIES0 DA, HEKEE
WAHE, HELTFRKT 50 )5, BEEFRMA, TSH L5 5 HH [ E I b
RMXZEHMEHREE. 3. RIEFTHRENERE, EMmEXSVP, TSH H
log ¥ #:Ji#1 LDL-C. HDL-C EA % TG Hfw#H X Z 5551l 4 0.049 (P=0.005),
-0.004 (P=0.818), 0.059 (P=0.000); —MZ&IEMRASrHrh TSH Fl log #5#t /5
f LDL-C. HDL-C L& TG HiZk#t %42 A: 0.011(p=0.281), -0.006
(p=0.529), 0.074 (p=0.001), EFFRH XSV — B AL TEMERIA
S¥rh, TSH 1 log ¥ #JGH LDL-C UKk TG MimM P REK 45Kk
0.005(P=0.008), 0.013 (P=0.001) 4. 7“2 e A ] A of A Fr) 56575 2R B 5 i
% TSH Ftafanisd, RENESLIT#EN (P=0322). 7 logistic [MI)3
R, PRl FR. BMI TR R SR AR R IF S, 838 TSH
FABEAASE-ARBRMIALL (OR) 455 1.824. 2.037. 1.925.
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2.105 1 3.239; 7E BRHERIEERE ERROE T PRI TS, B e
1.803, 2.012. 1.909. 2.104. 3.194, LLAKREIFHARIRBER BB EA FrRE(L,
AR BAEEBFE.

g Wit xS 3664 BRI EE T H AR S0, RIEESETE
B TSH MMAEH —E MK, THFERMEEN, XM ENY R,
Rk, BRmACHT, —BEEHEE, £ugtiAERLA Logistic [
HAE RGN, BATAI TSH MBMAREE. EEEEES. HmERURAE
[V g LA SR A fE R BE AT AR YRR, T HAEATE T HORIR B R R RS,
XM KPR R

XEiE: TSH, FARREEEEARE, s, SANRIRE, AKX, [
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Abstract

Objective: Thyroid function and TSH is associated with the level of serum
lipid. And serum choleaterol may be associated with TSH even if the TSH is
narrowed within the reference range.As we know, thyroid hormones are negatively
associated with TSH, in our retrospection research, we focus on the association of
serum lipid and TSH within the reference range after adjustment of thyroid
hormones.

Materials and Methods:We retrospectively reviewed 4848 subjects who
were self-referred for a rountine health check-up at Provincial Hospital affiliated to
Shandong University from January 2004 to December 2009. We exclude the
persons in non-euthyroid status and those using thyroid medication to gain the
euthyroid population. Finally, 3664 euthyroid general population were
evaluated.,they were divided in six groups according to serum TSH levels.
Relations between TSH levels and lipids were analyzed by partial correlation
analyses, general linear analysis, multivariate logistic regression analysis and
multiple linear regression analysis.2 models were constructed in order to compare
and adjust the effect of thyroid hormones: Model 1 was adjusted for gender,age,
smoking status, BMI and FPG; Model 2 added thyroid hormones besides the
factors in model 1.

Result: 1. There were significant differences in the composition of gender.
smoking status and means of age. FPG. HDL-C. FT3. FT4. TT3. TT4 across
the six groups, while other parameters had no statistically significant difference. 2.
After all confounding factors considered,the the linear coefficient was 0.017
(P=0.021), and the partial regression coefficient was 0.003 between logTC and
TSH. Then we divided the population into 6 subgroups according to age, the
relationship between TSH and TC was notobvious if the persons were younger than
50 years old, but the relationship became distinct in the elder population. 3. In
partial correlation analysis(model 2), the partial correlation coefficients between

TSH and the log transform of LDL-C,HDL-C and TG were 0.049 (P= 0.005),
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-0.004(P=0.818), 0.059(P=0.000). In general linear analysis,the linear coefficient
were 0.011(p=0.281), -0.006 ( p=0.529 ) and 0.074 ( p=0.001 )
respectively(table3),which was consist with the partial correlation analysis. In
multiple linear regression analysis, TSH was positive with LDL-C and TG, whose
regression coefficients were 0.005(P=0.008) and 0.013 (P=0.001) 4. The
prevelance of hypercholesteremia in the 6 groups were showed a rising trend, but
the difference made no statistically sense(P=0.322).

Conclusion: In this study, we explore the relationship between TSH and
serum lipid through the data from 3664 euthyroid subjects. We found there were
positive associations between TSH and TC. LDL-C. LDL-C. TG.
hypercholesteremia. Moreover, the relationship still remained the same after
thyroid hormones adjusted. Beyond those results, we also discovered that TC
showed a negative relationship with thyroid hormones in the multiple linear
regression analysis. Finally, our data showed that TSH within the reference range
was related with components of lipids. Besides, the correlation was stronger when
the age became elder. This study is, to our knowl-edge, the first that addresses the
possible linkage between TSH within reference range and serum lipids after the
adjustment of thyroid hormones.

Key words: TSH, euthyroid population, serum lipid, TC, ralatinship study,

retrospective study
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BMI body mass index LR
o] confidence interval i X )
FPG fasting plasma glucose = B4 o B
FT3 free triiodothyronine W B R B R E R
FT4 free thyroxine T 1 R B
HDL-C high density lipoprotein-cholesterol = % PGt F 8 ) RE
HMGCR HMG CoA reductase HMG %8 A & JR B
LDL-C low density lipoprotein-cholesterol 55 RE G i B I A
Log(**) logarithmical ( **) BN (D
OR odds ratio ELfEtE
SPSS Statistical Package for the Social Sciences HoRHFRIg T R
TC total cholesterol SRR
TG triglyceride Hiuh =
TSH thyroid stimulating hormone { FAR R
TT3 total triilodothyronin PR R ERR

TT4 total thyroxine DRRBAE
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FURIRME RSN EERBEZ —, MRBYRREUREKETRE
TEMAR, HIEEE 2 M RELEEAER. OHTHREL
Na-K-ATP 8§, {41 ATP 4:7= ADP 1%, {REELRIARRE, Bk
SR, AR ARG R BRI AR E. @52 E, WTAR
M DNA. RNA LURE ARG AR S ZREREHS ST HERREHT
WA,

R B Sh g AL RS IS B D ARSE, BB O REMUIR RS, i S R A2
RSN, Hm=REamE, BROMIOMBEERM'™; ERFITRR,
Y IR Pk, 1R B 4008 Bon g SR B REF E R R A RS EARE
FEfm e, Ma%EREEASAEA—BMELT". SRRBRDEERERF
B, SRR AS S % AR AERE . UEMHRRR, FIRBRREETIRA
& WL SRR, LDL-C K P38, B U MLAR AR At TR e N B
BRI i SBHE R, LDL, HIDL, apoB A REKIIEH . WK FARIRINHE
& F A5 AR TSHAKEE, R MFFRIRMEKFIER, MARA
e AR R IR D BE AR F BER . X FRX—EAB AR AREBRS,
Tromso %R} 51 & S B I £R (KR A ML i 1.DL-C BH & /& -F xR A, ApoAl B 1K
TR, bk B G SR R B8 &, B RF R IR R T
SR I, %4 TSH AK-F4EFE7E 0.2-2.0 m TU/L B, TC, LDL-C, ApoB K F#&
BRI 24 TSH 7 TF % S A LE, ARLE M B RAb  — LR URIRIE .. &
EREZHSH TSH MEASFERIEESEEE, SR ME R BSEE TH
EIF RN AT ER—EREL™ ", BAMIREHAB R SR,
2 TSH ZEFE S % GH AT, iS00 R 82 A LDL-C %5, HDL-C W 23
FiR B A fa ¥ . T LLES TSH AL FIE &G H S E AR LR R IR R isT R, @
i SN FFEA LDL-C PR, BEJG HUNT KR A B R b R R .
it EHEfEERRNER, REBRTAEPRBRBEEAKFERTIEE, EH
RE AL AR A0 TSH — B, S8Rk 3, NE IR SR B TSH B+ i 2
i SE2

BRI T TSH 8 % EEmNRMAR K RMBFT, #RE%EFRRE
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DME AR ABE AR R, BUEHER. k. S&. E, L.
KW ERAYE, LR AR O GE R ML AR 5 i # fedr R 4 R
2. WMRNS:

BATMWZRE B B A b BRI T 2004-2009 4384 46 ABFIO T
¥ FIHEANEARYAS - RIHRER.

3. WRHR:

IR BT NIE AN BE A FR PR AR h e R o 0 o 38 2 B 0 b
RN ANEATE

Hekgbrde: (1) BE GO SMIABOMR . FRERM K. HARER
ERMNBPRFE L (2) BA T LI EAGR . B R BT N R
SEAE . AR R T EMAEE R, BRI (3) & 3
A F ¥ i A B 2 M el s o HORR R L B (KT 2 400 8 (o R i % B2 R
a-TILE. FRIW. TEMEBER): (1) FREHAH L.

B AR B A F 6 1 2 X3 BEAR L 7 22 A s TSHL FT3. FT3. T13 H
TT4 FARBRSHAE R E K2 H, 2% CPEPRBERSHEN) MLRENA
bk (1) HORIBUIBETUHEE: TSH IKFIFES %, FT3 M(R)FT4 & FF
WH %M. (2) WHRKSPTT: TSH K FIEESEME, FI3 . FT4 EH. Q) H
R LhBEWGBSE: TSH B TFIFE S5, F13 FIE)FT4 KT IEFES%EHE. (4)
WIkKEPw: TSH&FIEES%E, FI3 . FT4 E%.

o5 5% s Wbl CF B LA B B BH IR fR 1Y BUEMbsHE, &
RR R fZMAE: TC> 6. 2mmol /L.

4 WREE:

ABHOAEAGR: 5, F&, 88, 4E BMD, Tk,

Mg Fiek (FHm, JRME). nE, nfs (BHEERE. aEEikE
M. EEEEES. Hil=8), FPRRDEERE RPRREE. B
HORAREUER ., WEPRRE. —RPRERER. FRES
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5. MIF:

HATRATWERROANB R R — i) &, KEARIIES, Fi#, &
S B AR OMAR, BE AAP LN TEARSSRAERNEE.
B, AERTE SRS FRSIGF LT E, S—RE0N 2 E
—fip AT, ORI AR EERNRE. BI=AE (kg) /H& ()

M bR a0 B3 F LR SLE B MR R BIEAT: MR o 5 A
OLYMPUS AU5400 ALY LA RERERFEMEN, SHEHEMNE: NHE
3.9-6.3 mmmol /L; S fHEE 3.6-6.2 mmol/L; HEFAEHEE 0.8-1.5 mmol/L;
IRFREAEA 0.5-3.36 mmol/L; HM=HA 0.4-1.8 mmol/L;

RIS B RO 2SR TG 1F ADVI centaur XP R4 R HEERFE,
SEWHN L EHRBEE (TSH)  0.35-5. 5m IU/L; ¥ & =@ R IR R
ZR (FT3) 3.5-6.5 pmol/L; i & FRMRE (FT4) 11.5-22.7 pmol/L; =M
BURIR S E M (TT3) 0.92-2.79 ng/mL; FRAR % (TT4) 58.1-140.6 ng/mL;

6. #Wi5:

FEBFFT TSH R AR % AR, 8 HAB R S EAETE . SEl BML. TR
25 {8 RS R R IR R S 4 A IR M R TR
1. HAKX/p:

&t 4848 B, JeREBRVAETFIE G, BAHRIRUDRE EH RIAREA 3709
. BEAMAM ST REEHNZRIDASHT, HIRBRIFHEEZEREXT
3 AR 45 B, BAHNFVHEAR Gt 3664 4.
8. GiEHE: |

—. WF FT3. FT4, TT3 F1 TT4 Z [IfFfE3EEE, AT RIE RARBRBR
HIVER, BAHEIT =ANERS (HETHRER 87.729%) [33], 4HWTF:

FT;—4.9869+0_392xFT4—l7.4741 0464xm—1'3610+0468 TT,—98.3905

Factorl = 0.192x +0. - .468 x
0.65884 2.66429 0.45369 25.94527

FT, -4.9869 +0.402x FT,-174741 —0.253x TT,-1.3610 —0.375x TT, -98.3905
0.65884 2.66429 0.45369 25.94527

Factor2 = 0.701x
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FT,-4.9869 —0.766 FT,-17.4741 +0.641x T, —1.3610_0 x TT, —98.3905

Factor3=0.552x . .
0.65884 2.66429 0.45369 25.94527

XFEAERS BIWR:

F—ANGEA R R ER IR DA R b

B R R FT3 M FT4;

H=ARME FT3 R TTS,

—. B5%H TSHILBE S i (2.5,26. 25,50, 73.75,97.5) 735K 6
#1[35]: 0.27 m IU/L<TSH<0.62 m 1U/L h—#; 0.62 m IU/L<TSH<1I. 36
m IU/L B =%4; 1.36 m IU/L<TSH<1.93 m TU/L B =4l; 1.93 m 1U/L<TSH
<2.66m IU/L HPU4L; 2.66m IU/L<TSH<4.61 m IU/L h i%H; 4.62m IU/L
<TSH5.50 m IU/L AN SRJGIEM TSH AN EA, SAR
AR, ESRMTERTH LA ERITHIE, 2PRREUMMELN
FRBHTHIR, FFHCR S WA a2 5.

=, B, ZnsERIOEAL. Logistic IR RY M (AR
X A J Bk 4y M TSH RAR [ A% 4K &R - )

ORBXERMHE: KIFRAEER, W37 TSHRSHE, &,
A 25 13 i 2 1 O B R A H o = B R 0 R B BT R AR R 5 LU R 2K
.

O—BA&MER. LT RIEFER. & KRR H h =0k
BIARMIE &4, AT log IF AT HPERl. Fdk. BMI. bk,
WARL . TSHAE A AEE, PRPHEELNEE, 2HHHLE TSH 25
PN W N AL Tl B AR L 0 R B R R o R B AR RO H i = Be = A
BAEGKHER LUK EAS TSH Z &R H.

@ TL&MEEIAHE: iR, RREENSALE, HESL. BMIL, M
B TSH, BURME RN ELRIA R, bl P=0.05 BB ANERMizHE, P=0.10
S MR AR dE BEAT D DR AT, RAREERT. . R R R R A B R R A
H=BEHHT log H¥E/ENRERBGIHE TSH KRR E.

@Logistic BVIR. ¥ & HE R MUAE B 5 EHARER, B
AR e G A AR, BAER. BMI. U, TSH. FARIRE R EAESRILE,
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BL P=0. 15 ik ARV HObRHE, P=0. 15 Al R MbRHER AT L IR T,
SE4L IR TSH 4341 2 41 55 58 — 41 LU 42 A e AL A ML AE AR 0 LE, FF AT AR AR
BEKOF RIS,

it A RBIT —REEREL, Logistic MIAKAL, Ludktt
I IRERR 2007 TSH MBREIRERI X R (BATHEE R PIEAT 0.05) « £
B =Fh M i o SIS AR, A —RABRIEER] . ERe. BMIL TR
A sk A A R MR R IR — R EER S RIE PRI E. £ T
LR R A L P=0. 05 A NBERL ARHE, P=0. 10 A AR b IUEAT 6
GRS Logistic ARG BL P=0. 15 AR fbRHE, P=0. 15 A
RAVPBRHEEAT D PR T, T B4 TSH A & A 558 — A LB G
M MAERIR AL, FIRGETH 4RI SPSS17. 0 $kIF5E ik o

9. ZA KA AR EROER AL, FAABERMBRED
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1. REEBEE (kKD

T 4848 BIARFRISEATER, HERHRIRDEERH AR AR ER
A BN 5 M b 4 HE KT 3 ARG % 3664 BIAH AT 34T
A3 3664 B ABEILE TSH A RONAG, 53 SIEASAN LI AR A
B, RN E & WA SR BRI SRR, FAE A AN R
WAL R . FPG. HDL-C, FT3. FT4, TT3 R TT4 £ F RAEGIHER XM,
HAD AN RIOBUMA LB F2 Xo AMAMEN, REE. FPG.
RBHESHAYE, RAAHRETRRNE (AFPRREE BIEQD
%,
2. X (FRE)

TEmAT Rk, FtEa. RS, VRIS BMI i BE 1 A R AR AL IE
G, BARGHEE, . KEERRE RN AH =T log FAKRERR
A5 TSH R AH X R B 514 0.045, 0.001, 0.044. F10.058, BREHE
Be A GE RO fF B MR A Z AR b, BEOEHRER R
FIGE B R R R AT A, RS H R B R R A AR R R
BT h 51 5-0. 004, HARAFGHIFEXL IB=AHIRED 54 0. 049,
0.049 1 0.059, HHRKIHFEX.

MGEik g BTLUEH, TSH R BRHERE., Hm=fe. REREEHZ IR
RAET XN, BB TSH /G, SRR, Hh=RAEEZERSH
waEntkas, FXFE AR PRI EMERR. TSHEFEREER
2.l X ZRTF BORAR & Z 6i F A, RIFZE R AR, WBHGHE
B, R ORI AN TSH ot T RE A B 1E AR BB, RIEFRIRIE A
AT LAERR RER T TSH AR B2 B 3
3. —REMER (RB)

BAMERI G TC, HDL-C. LDL-C A1 TG fyJL{AI %z i ki, WK 1-4.
R — SRR M ERNRRRK, BEKIFENERAEZENER ZF, TSH
SAES log TC. loghDL-C. logLDL-C A1 10gTG ML REL (P ) 45l

12
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£ 0.017 (0.021). -0.006 (0.529). 0.011 (0.281). 0.074 (0.001), 7E#
R —rh, Al ERTUURR, W FLMEERR, B - EhAME -4
BENERTFENL FoARNENARKENBTEIFESG HHH=
Bk, B—-4A%8 4, 5. 6 HE, B 2. =, WP 4B ENBE
G FEX MFEFREIEREIHBEER B, B— ZHAMBENHEZ R ZER
BHEWEE L M TFREERE AR RS, RN R RASR I
B (LREGRATI

MG RATLUEH, SRR, (% B R R E R H = EE
Blis TSH 8 hnig 838 s a4, 3 F TC 0 TG o &, IXFpladb A48 3
T 0 2 P U R O B A B e %, T ELERPE RBUR A, UK 0,006, A
RA G5 3 xF 200 R AR 2 i 3 BH TR T & XA r R R
RELFEEN, MFICTE, 2 TSH>2.65 m IU/1 WXFh G K miFE€, *f
F LDL-CTIE, 24 TSH>4. 60 m 1U/T B Xl isd i (¥ a3 B T s A5 FARAEK
4. ZUEMEAER (FEIE)

MEAEIITT LA W, ST RAREARE . (68 B o 0 B B R H b = B
H, AR EHRMA S REYEFIaSAL, M FasEE R HER s, R
LR, BMI RO AR BRiE e B Ut ABERY . TSH RSN I AZ . (R AR S
R R H o = BRI R H0 514 0. 003, 0. 005 1 0. 013, BHHKH#E X,
B P<O. 05. & TF & BN RECK /M AR xF R IR AT 5, FEOERD M
BEOTE A s OBMD FUAR IR ZOTSH; M FREEREAN S, FROBMDIE>
R > B TS BRI R W FHM=Rm &, BMI> MEED>HEE DY)
TSH SHRRE, ST aEE BB S, EIDBMI DHRREE.

MGt g5 RATLLE W, TSH M F R HERE. Hil=RAEFEEEOmR
WRH WM, BEEFRENXEEKNEZ S TSHYZEWAR LR DMIEE,
RFEIT R B BI& 0.003,0.013 1 0.005., B TSH e 1 m IU/L, S0
B, Hh=Rs. IRFEREAL 500 1. 006 mmol/L, 1. 030 mmol/L A1 1. 012
mmol/L.

MFEEEREECEFEETS, TSHREHXRNAHH. SREEEA
BREFRE R GEXN, SHM=ER XK, 5% RGO &4
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5. &L logistic BYAN T (FTHKH)

TR TSH N 2N 5 40 007173 RO 5 o L A8 008 6 01 B4 85 ML 2
RS RE: 10.71%, 15.54%, 16.13%. 14.71%. 16.24%F 22.67%, %M
W L, MITEETT WBEE TSH A, BREAFHMEMEE, B4t
REABRERARITFEEN, PIHEM0.322, ARBHFHLLBERRE—HANE
A BEBHEENFLRIFEN, P0.027, 7 logistic BRI P, 4
PRI, SRS, BMI. TR R RBEE A IBZAR BRI/, B8] TSHE 4558
NALE—H LB RHEE(OR) 23 714 1. 824.2. 037.1. 925, 2. 105 K 3. 239;
T LA R ER EEROE T PRI ES, (RBHSHHA 1.803, 2.012,
1.909. 2.104. 3.194, LLARKIFFRBHEENRBLARREK, ELEEAS
K, WKL

MRS RATULE W, BEE TSH BRI, R B 7 i ) 2 % R 1
kR B ik EABHE Y, BRBIARE MG RBE, maXMHiE
PAERGE T BORIR Z B E MR R SRR TE.

g LRk, @it mAEXM, —RERERE, ZEEHAKR,
logistic AT, TATREL TSH RSBAOERE., KEREEHEY. HM=RE
HIFAEIER, i AERE T FRBRENER)S, IHMBXERRTFE. &
FTHARRERE, FHIEHE TSH A 1ogTC M— R RBL MK REL
TRl R B BIR 0,017, 0.045. 0.003; TSH I 1ogTC MI—MAERTERE. R
HERE. mEARESBL 0.074. 0.058, 0.013; TSH Fl 1ogLDL-C f1—HK
KM RE. WAHXRE. WEARKS L 0.011. 0.044, 0.005; TSH F
loghDL-C B — Rt REFMAI X R B A RE, BREARARTFENL
L TAMERAER S, BRI HOR IR AR IE I RE . % R 2 e
BREAMKN, MEFEREAUKLTm=REEAXN.

TR, EdARBERLERRI, BMHERE. KEEEEA
BHEESHEINTENA, RO RENE—ARNE _AURREBE SR I¥
£ 54, MTHM=RS, XFEEE TSHERMBRRELN, B/AAME
—FINA LB RE L EE RN,
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7 logistic MR, KIFFRBMEMNE, BHL M5SR4
B OREHZNAK, #REKEE TSH M mMA M & EE, EINFHE TSHE
FEEENSE, B AR EN SRR S ES.

A& ZBINF IR RITB AR SR OSBRI, ATETH MRS
TSH 55 TC. 725 A [ B LAE 76 9% B8 P LA R BLA It B B 73 ISR R RATIAG AR o
MEEEHNABEWT:

1. TSH#nTC

TATH KBTI E 22 TSH A TC fARCHE, 1T H R S & A I FAR BRI
ZUR T BHER&NE FONAEERXRFTUARE P RO 22
SET AR R SROF AR RS R B SRl AR R 2T, FATAR IR
R TR, ER. R, mbEA M (HE-—) J5, TSHH 1ogTC Z[a] &
FAETFYEAEE, mABEZRECN 0.045 (20.008); H— DAEBR AN
KOFT BRI E GBI =AET) 7, r=0.049 (P0.004) (R 2).

KR — R — bt B — 8, REH T ZRIFT BFRBEEXE
£, HUAHERMIEL. BT RERNOHABRERE, RITZENE R
RV R E R FMS R AT s — DNl & g, £—
AR, AT TSHAE W AT R (A HD), KOET HALRAE R
G, RN 1ogTC fBHENT LT EE I, 1ogTC BT TSH 4 4HHIZ
HAELRECH 0.017, pfEN 0.021 (K 3) o B AAHHERMITRITK
B TSH AU TC 2 18l 47 FASRHE, A T —D WAl 2 bl 0 B2 K A ok R 3T
BT EUEMABR, ERLENPERS, RETHHREARER,
10gTC 1 TSH (RETIA Z 2K 0. 003, P4 0.006 LK 4), BI TSH G445 1 m
1U/L, EABFEEZ S0 1. 006 mmol/L. i@ id LA_E =FpHEH 234t TSH HI TC MK %,
ZRYLKIKFETHAREEER (BEFRREE) TSH R TC ZEER
Gt E XHIFAEAR K, BIBHA TSH fs%n, TC Rg#imin. FRREE
BIRIF BAR A A L B W, (B RBUE B AL LA 1-0).

LA DHBER D, BATRRERT TC Mrsh A mEIAREA
0.314 (WE 1), ZFHKZIFMREEZERREIAREE REKH, ATHE—
MR TSH 5 BB IARERE EER B K, ENZRMXRETHEEN, il
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ERAMAT T WAXIT, ERERES0 FZA, BERRFEUAUE, B
RYMEBKT 50 $5, BEEFERMIGA, TSH L L0 5RO R E08 n
EHHE (AR, FEHE—PBHEXHBTRETIE Y.

Bz, B ER VARG A, BTN HES 47T TSH
MTC Z KR, BERHIERE B, B TC M TSH 2 [u] 2 F7E EAEA
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The relationship between serum lipid and TSH within

the referrence range in euthyroid population

Speciality Endocriology and metabolic depatment
Postgraduate Tan Yinyin
Tutor Prof. Zhao Jiajun and Gao Ling

1.Introduction

Thyroid function is associated with lipid metabolism. Hypothyroid'ism is often
accompanied by serum lipid concentrations that are associated with increased risk of
cadiovascular disease[1-3]. Recent researcher find that subclinical thyroid diaseases
can also influence the level of serum cholesterol. In several cross-sectional studies,
subclinical hypothyroidism, an asymptomatic state characterized by normal serum
concentrations of free T4 and slightly elevated serum concentrations of TSH, was
found to be associated with a variable and somewhat inconsistent increase in TC and in
LDL-C [6-9] and inconsistent changes in serum levels of HDL-C [8-17]. Serum

choleaterol may be associated with thyrotrophin (TSH) even if the TSH is narrowed
within the reference range[18-22, 23-29]. Above all, we conclude that the change of

cholesterol is consistent with TSH whether the thyroid hormones are normal. However,
there is a lack of clinical study which considers thyroid hormones as confounding
factors. As we know, thyroid hormones are negatively associated with TSH[30],
besides, some studies have found there is association between thyroid hormones and
serum lipid[21,26,24,30,31,32]. Based on these reasons, we define thyroid hormones
as confounding factors. In our retrospection research, we focus on the association of
serum cholesterol and TSH within the reference range after adjustment of thyroid
hormones.

2. Materials and Methods

2.1 Subjects and Measurement

We retrospectively reviewed 4848 subjects who were self-referred for a rountine health
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check-up at Provincial Hospital affiliated to Shandong University (Jinan, China) from

January 2004 to December 2009. All paticipants were asked to complete a
self-reported questionnaire and provide an overnight fasing blood sample between

09:00 and 10:00 AM. The Ethics Committee of our institution approved this study and
all subjects provided written consent.

We exclude the persons in non-euthyroid status and those using thyroid
medication to gain the euthyroid population. Besides, to avoid the influence of
confounding factors, the following subjects were also excluded: subjects with chronic
liver disease or chronic renal disease, subjects with any disease that might affect
thyroid metabolisim and lipid metabolism. After regression analysis of two variables
by one factor, we exclude the subjects in which absolute value of residual standard
deviation is less than 3. Finally, 3664 euthyroid general population were evaluated.

2.2 Anthropometric Measurements and Laboratory Methods

Weight and height were measured in Kg and cm respectively, and the body mass

index (BMI) was calculated by dividing the weight (Kg) with the square of height (m2).
Gender, age, smoking status and other essential information were gained from the
self-reported questionnaire.
Serum FPG, TC, TG, LDL-C and HDL-C were measured using enzymatic methods
with Olympus reagents by automated spectrophotometry performed on the Olympus
AU5400 system (Olympus Corporation, Tokyo, Japan). Serum TSH, FT3, FT4, TT3
and TT4 were assayed using the Advia Centaur XP ( Siemens Healthcare Diagnostics
Inc, Tarrytown, USA ) and its mating kits. All measurements were perfomed at clinical
laboratory of Provincial Hospital affiliated to Shandong University.

The reference range were 3.9-6.3 mmmol/L (FPG), 3.6-6.2 mmol/L (TC),
0.5-3.36 mmol/L (LDL-C), 0.8-1.5 mmol/L (HDL-C), 0.4-1.8 mmol/L (TG); 0.35-5.5

mIU/L (TSH) ,3.5-6.5 pmol/L (FT3) ,11.5-22.7 pmol/L (FT4) ,0.92-2.79 ng/mL

(TT3) ,58.1-140.6 ng/mL(TT4).

2.3 Definitions
Euthyroidism was defined as an FT4 level between 11.5 and 22.7 pmol/l with a
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TSH level between 0.27 and 5.5 m 1U/l. Hypercholesteria was defined in accordance
with the National Cholesterol, Education Program, Adult Treatment Panel 111 criteria
(NCEP/ATPIII): total cholesterol >6.2 mmol/l.

2.4 Statistical analysis
As there exists colinearity among FT3. FT4. TT3 and TT4, 3 principal
components (factorl,factor2,facor3) are extracted to adjust the effects from thyroid

hormones (variance contribution rate: 87.729%) [33]. The equations are as follows:

Factorl = 0.192x FE=49869 0 209 FTi 174741 ) rax TRt 3610 6 g TTa = 98:3905
065884 2.66429 045369 2594527

Factor2 = 0.701x EE=49869 g 40y, FIL=1TATAL_ 5535 TTo13610 ¢ 375, 7T —98.3903
0.65884 266429 045369 2594527

Factor3 = 0.552x L= 49869 766 T~ 174741 | 0 6a1x T1=13610 4 9y 1T 983905
0.65884 266429 0.45369 25.94527

The 3664 subjects were divided in six groups according to serum TSH levels
within the reference range:<2.5 percentile, >97.5 percentile, and quartiles with the

2.5-97.5 percentile range[35]. Actually, they were classified as follows: group 1, 0.27

m [U/L<TSH < 0.62 m IU/L ;Group 2, 0.62 m IU/L<TSH < 1.36 m IU/L ;Group 3,1.36
m IU/L<TSH < 1.93 m IU/L iGroup 4, 1.93 m IU/L<TSH < 2.66 m IU/L; group 5, 2.66

m IU/L<TSH <4.61 m IU/L; Group 6, 4.62 m IU/L<TSH<5.50 m IU/L.

The 6 subgroups are expressed as meantSD for continuous variables and as
numbers or percentages for categorical variables. FPG, TC, LDL-C, HDL-C and TG
that were not normally distributed were logarithmically transformed before analyses
were made. Relations between TSH levels and lipids were analyzed by partial
correlation analyses, general linear analysis, multivariate logistic regression analysis
and multiple linear regression analysis.2 models were constructed in order to compare
and adjust the effect of thyroid hormones: Model 1 was adjusted for gender,age,
smoking status, BMI and FPG; Model 2 added thyroid hormones besides the factors in
Model 1. Multivariate logistic regression analysiswas carried out to calculate the odds
ratios (ORs) of having hypercholesterolemia in the presence of serum TSH compared

to group 1(TSH catagories). We further explored whether the association between TSH

24



AR K 1AL

and cholesterol level differed according to age groups. A 2-sided P value of <0.05was
considered statistically significant. Statistical analyses were performed using SPSS

software (version 17.0,Jinan,China).

» 3. Results

The characteristics of the study subjects which were divided into 6 groups

according to the TSH were listed in Table 1. There were significant differences in the

composition of gender. smoking status and means of age. FPG. HDL-C. FT3. FT4.

TT3. TT4 across the six groups, while other parameters had no statistically significant

difference. The baseline characteristic of thyroid hormones was unbalance, which
validated the necessity of the adjustment.

The results unfolded in the tables (2-5) were exhibited depending on the different

statistical models. In order to observe the association between TSH and TC.

hypercholesteremia. LDL-C. HDL-C and TG, we summarized the analysis results as

follows:
3.1 TSHand TC

What we focused on was the relationship between TSH and TC, then let’s see
their results firstly. Through partial correlation analysis (model 1), the partial
correlation coefficient between TSH and logTC was 0.049 (P=0.004);furthermore, we

adjusted thyroid hormones(in the form of 3 principal components),then r=0.049
(P=0.004) (table 2) .The results in model 2 were consist with that in model 1, but the

values changed a few. In order to match our research, we represent the results in
model 2. We fqrther explored the trend of TC across the 6 groups of TSH in general
linear analysis. The differences of 1ogTC across the 6 groups of TSH reached statistical
significance, and the linear coefficient was 0.017 (P=0.021)(table 3). The former 2
analysis showed positive association between TSH and TC, still we constructed
multiple linear regression model to study the quantities realationship. After all
confounding factors considered, the partial regression coefficient between logTC and

TSH was 0.003(table 4), which meant TC increased 1.006 mmol/l as TSH increased 1
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m IU/L. Above all, after adjustment of confounding factors, TSH showed a positive
correlation with TC, although thyroid hormones could influence the results, but the
trend still existed(figuresi-4).

Multiple linear regression analysis indicated the partial regression coefficient
between logTC and age was 0.314, which account for the the highest flight of the
confounding factors. In order to analyse the relationship between TSH and TC with
age, we divided the population into 6 subgroups according to age to compute the
partial correlation coefficient in the 6 subgroups (table 6) . The current of change
across the 6 subgroups was illustrated in-Figure 6, from which we can detect an
ascending trend. Particularly, the relationship between TSH and TC was notobvious if
the persons were younger than 50 years old, but the relationship became distinct in the
elder population. The result suggust that TSH showed more positive correlation with
TC as the age became elder, which still needed more research.

3.2 TSH and other lipids

In partial correlation analysis(model 2), the partial correlation coefficients
between TSH and the l(‘)g transform of LDL-C,HDL-C and TG were 0.049(P=0.005),
-0.004 (P=0.818) , 0.059 (P=0.000) (table 2). In general linear analysis,the linear
coefficient were 0.011(p=0.281), -0.006 ( p=0.529 ) and 0.074 ( p=0.001)
respectively(table3),which was consist with the partial correlation analysis. In multiple
linear regression analysis, TSH was positive with LDL-C and TG, whose regression
coefficients were 0.005(P=0.008) and 0.013 (P=0.001) . That meant TC increased
1.012 mmol/l and 1.030 mmol/l as TSH increased 1 m IU/l. However, HDL-C couldn’t
enter the multiple linear regression analysis, so we missed the regression coefficient of
HDL-C and TSH.

3.3 TSH and hypercholesteremia

As described in figure 5, the prevelance of hypercholésteremia in the 6 groups

were showed a rising trend, but the difference made no statistically sense(P=0.322).

Furtherly, we analyse the OR values in the 2 to 6 groups with or without thyroid

hormones adjusted in different models. The OR values were 1.824. 2.037. 1.925.
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2.105. 3.239 in model 1 and 1.803. 2.012. 1.909. 2.104. 3.194 in model 2 respectively

when group 1 was defined as reference group. Results between two models had a few
difference, but the increasing tendency still existed (the trend in group 3 and 4 was not
so obvious). We concluded that the prevelance of hypercholesteremia increased as TSH
value mounted up even if the effect of thyroid hormones was equipoised.
Discussion

In this study, we explore the relationship between TSH and serum lipid through

the data from 3664 euthyroid subjects. We found there were positive associations
between TSH and TC. LDL-C. LDL-C. TG. hypercholesteremia. Moreover, the

relationship still remained the same after thyroid hormones adjusted. Beyond those
results, we also discovered that TC showed a negative relationship with thyroid
hormones in the multiple linear regression analysis. Finally, our data showed that TSH
within the reference range was related with components of lipids. Besides, the
correlation was stronger when the age became elder. This study is, to our knowledge,
the first that addresses the possible linkage between TSH within reference range and
serum lipids after the adjustment of thyroid hormones. This is the innovation of our
research, and the results illustrated above are consistent with the hypothesis mentioned
in the introduction.

Several studies have looked into the possibility of an association between the TSH
and serum lipids,which got the similar results with us{19-29]. PallasD et al. found that
many hypercholesterolemic persons with thyroid tests within the conventional normal
range may have a slight impairment of their thyroid function [20]. That is to say, the
occurrence of hypercholesteremia increased as the TSH increased. Significant age- aqd
sex-adjusted partial correlations of TSH with LDL-C (r =0.48; P=0.01) and HDL-C
(r=-0.36; P=0.05) were observed by Bakker SJ [21], importantly, the
effect-modification of the association of TSH with LDL-C by insulin sensitivity
suggests that insulin-resistant subjects are most susceptible to this increased risk.
Another study about 3148 euthyoid subjects showed that serum TSH values showed a

positive correlation (adjusted for age and sex) with total cholesterol, triglycerides[26].
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The HUNT study found that total serum cholesterol, LDL cholesterol, non-HDL
cholesterol and triglycerides increased consistently with increasing TSH and that
HDL decreased consistently[19]. Furthermore, the association with serum lipids was
linear across the entire reference range of TSH. Our research gained analogous results
with those studies, except that HDL-C with no significance. This may be due to our
relative small population.

We have demonstrated an negative assocition between TC and thyroid hormones
within the normal reference range, in accordance with the earlier observed association
between hypothyroidism and hyperlipidemia. Annemicke Roos et al.[31] got the
similar results, which showed that the influence of thyroid function on lipid

metabolism extended into the euthyroid range. In multiple linear regression analysis,
the coefficients between thyroid hormones and TG. LDL-C were positive,which was
contradictory to the previous studies[21,31,24]. Nevertheless, relationship in other
articles was consistent with our findings[26, 32, 30]. The controversial was still

existing in euthyroid subjects, and further research should be performed to assess the
correlation.

The primary mechanism for hypercholesterolemia in hypothyroidism is accumul-
ation of LDL cholesterol due to a reduction in the number of cell surface receptors for
LDL [37], resulting in decreased catabolism of LDL. Other mechanisms also may aff
ect the serum cholesterol concentration in hypothyroidism: diminished secretion of ch
olesterol into bile has been demonstrated in hypothyroid rats [38]. Reduced cholester-
yl ester transfer (the net transfer of cholesterol from HDL to LDL and very-low-densi
ty -lipoprotein [VLDL]) in hypothyroidism may minimize the increase in serum LDL
cholesterol concentrations [39].A different mechanism,reduced lipoprotein lipase act
ivity, is responsible for the development of hypertriglyceridemia in hypothyroidism
[40). However, hepatic-hydroxy- methyl- glutaryl coenzyme A reductase activity was
lower in hypothyroidism[36],which reduced the new synthsis of cholesterol.the five
mechanisim determined the final concentration of cholesterol in total.

Surks MI et al. found that many people with TSH in the upper part of the
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reference range are likely to display early signs of thyroid dysfunctio[41].Results from
20 years of follow-up of the Whickham Study indicated that TSH higher than 2 mU/l
was associated with increased risk of hypothyroidism [42]. Previous studies tend to
impute different cholesterol level to thyroid hormones.yet some study have cover that

TSH showed negative association with FT4 in euthyroid people with gender and age
adjusted(=-0.091, P=0.003) . Our research root out unbalance thyroid hormones levels

even if the TSH is within normal range. The confounding effect resulted from thyroid
hormones must be counteracted, or the final difference of TC may be due to thyroid
hormones. This is the main reason that we constructed two models to demonstrate the
thyroid hormones. We conclude that TSH is associated with serum cholesterol levels in
euthyroid population, which is independent on thyroid hormones. In line with the
HUNT study, they also got the similar results.

3 principal components are extracted to adjust the effects from thyroid hormones,
which could stand for 87.729 percentage of thyroid hormones. The only difference
across the six groups is the difference level of TSH. This result prompt a new idea that
TSH can influence the metabolism of cholesterol directly, without depending on
thyroid hormones. Few research talk about this study, only one article mentioned that
TSH could up-regulate hepatic HMGCR expression, which indicated a potential
mechanism for hypercholesterolemia involving direct action of TSH on the liver[43].

We studied the relationship between TSH and serum lipid through the data from

3664 euthyroid subjects and found there were positive associations between TSH and
TC. LDL-C. LDL-C. TG. hypercholesteremia after gender, age, BMI, smoking status,

FPG and thyroid hormones adjusted . Our data addresses the possible linkage between
TSH within reference range and serum lipids after the adjustment of thyroid hormones.
Besides, the correlation was stronger when the age became elder.
Conclusion:

In this study, we explore the relationship between TSH and serum lipid through
the data from 3664 euthyroid subjects. We found there were positive associations

between TSH and TC. LDL-C. LDL-C. TG. hypercholesteremia. Moreover, the
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relationship still remained the same after thyroid hormones adjusted. Beyond those
results, we also discovered that TC showed a negative relationship with thyroid
hormones in the multiple linear regression analysis. Finally, our data showed that TSH
within the reference range was related with components of lipids. Besides, the
correlation was stronger when the age became elder. This study is, to our knowledge,
the first that addresses the possible linkage between TSH within reference range and

serum lipids after the adjustment of thyroid hormones.
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TABLE1. Population characteristics of 3664 euthyroid subjects from the general population, including
statistical comparison ofcharacteristics of subjects across the categories of thyroid stimulating hormone

(TSH) within the reference range(0.27-5.5m 1U/)
? Statistical comparison of characteristics of ~subjects among catagories of TSH

.. TSH(mmom/l)
characteristic
0.27-0.61 0.62-1.35 1.36-1.92 1.93-2.65 2.66-4.60 4.61-5.50 p
gender
male 62 513 447 389 315 21
female 50 362 421 495 535 54
all 112 875 868 884 850 75 0.000
smoking status
none -7 595 630 708 - 720 67
occasional 5 i 62 52 47 40
often 30 218 186 129 90 6 0.000
hypercholesteremia
No. 12 136 140 130 138 17
others 100 739 728 754 712 58
prevalence rate(%) 10.71 15.54 16.13 14.71 16.24 26.67 0.322
BMI (kg/m2) 25.0143.56 25.28+3.72  25.09+3.50 24.85+3.71 24.89+3.67 25.13x3.11 0.162
age (yr) 51.30+13.38  48.82+13.22 47.84:14.06 46.16£13.93  47.01x13.71 49.17+£14.09 0.000
FPG  (mmol/liter) 5.73£1.57 5.50£1.43  541+1.4]1 5.35+1.30 531£1.32  5.15+0.90 0.002
TC  (mmol/liter) 4.98+0.91 5.21+098  5.24+0.97 5.24+0.99 5.25¢1.03  5.32+1.08 0.131
LDL-C (mmol/liter) 2.94+0.74 3.0420.77 3.0740.76 3.05+0.78 3.06+0.81 3.01£0.76 0.665
HDL-C (mmol/liter) 1.4340.35 1.4240.35  1.44+0.35 1.48+0.35 1.48£0.35  1.44£0.34 0.000
TG {mmol/hter) 1.38+0.88 1.67+£1.53 1.57+£1.29 1.56+1.37 1.55+1.42 1.90+2.60 0.080
FT3  (pmol/liter) 5.2240.75 5.08£0.72  4.98+0.65 4.97+0.60 4.89£0.64  5.00+0.65 0.003
FT4  (pmol/iter) 18.03+2.87 17.97£2.66 17.57+2.66 17.40+2.54 16.7842.63  16.90+2.69 0.000
TT3  (ng/mliter) 1.63+0.50 1.45+0.48 1.33+0.41 1.35+0.50 1.28+0.39 1.21+0.37 0.000
TT4  (ng/mliter) 120.39+35.42  100.70£29.18 98.33+24.04 08.95+24.36  94.10+£23.91 88.27:12.20 0.000
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TABLE 2. Different factors adjusted partial correlations of TSH with log transformation of TC
LDL-C . HDL-C andTG

v

Model 1 Model 2
Paramater
r P r P
logTC 0.045 0.008 0.049 0.004
logLDL-C 0.044 0.011 0.049 0.005
logHDL-C 0.001 0.960 -0.004 0818
logTG 0.058 0.001 0.059 0.000

Model 1,after adjustment for gender,age smoking status, FPG and BMI; Model 2,after adjustment

for gender,age,smoking status, FPG,BMI and thyroid hormones.

TABLE 6. Partial correlations of TSH with log transformation of TC according to
categories of age

age (years) R P value

12-29 0. 053 0.278
30-39 0.018 0. 667
40-49 0.035 0.28
50-59 0.032 0. 346
60-69 0.072 0.112
70-93 0.133 0.054

Adjusted for gender, age, BMI, smoking status and FPG, and thyroid hormones:
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Table3 Means of log transformation and geometric means of serum lipids (mmol/l) according to

categories of thyroid stimulating hormone

(TSH) within the reference range(0.27-5.5m IU/) in the 3664 euthyroid subjects

TC LDL-C HDL-C TG
Paramater logTC TC logLDL-C LDL-C logIDL-C HDL-C logTG TG
TSH(mIU/T) Model 1
0.27-0.61 0.716 5.20 0.481 3.03 0.146 1.40 0.164 146
0.62-1.35 0.735 543 0.495 3.13 0.142 1.39 0209 1.62
1.36-1.92 0.740 5.50 0.503 3.18 0.146 1.40 0.207 1.6l
1.93-2.65 0.742 5.52 0.505 3.20 0.152 1.42 0214 164
2.66-4.60 0.740 5.50 0.505 3.20 0.149 1.41 0222 167
4.61-5.50 0.740 5.50 0.493 3.11 0.135 1.36 0279  1.90
P 0.019 0.107 0.383 0.030
Linear coefficient 0.017 0.011 -0.003 0.074
P for linear 0.021 0.300 0.730 0.001
TSH(mIU/) Model 2
0.27-0.61 0.716 5.20 0.482 3.03 0.148 1.41 0.163 146
0.62-1.35 0.734 542 0.494 3.12 0.142 1.39 0.208 1.6l
1.36-1.92 0.739 5.48 0.502 3.18 0.145 1.40 0207 1.6l
1.93-2.65 0.742 552 0.505 3.20 0.151 1.42 0214 1.64
2.66-4.60 0.740 5.50 0.505 3.20 0.147 1.40 0222 1.67
4.61-5.50 0.740 5.50 0.494 3.12 0.134 1.36 0277 1.89
P 0.020 0.113 0.445 0.031
Linear coefficient 0.017 0.011 -0.006 0.074
P for linear 0.021 0.281 0.529 0.001

Model 1,after adjustment for gender,age,smoking status, FPG and BMI; Model 2,after adjustment for

gender,age smoking status, FPG,BMI

and thyroid hormones.
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TABLE4. Multivariate linear regression models of all paramaters as determinants of log transformation

TC, LDL-C,HDL-C and TG concentrations

Values of B,unstandardized regression coefficients;95% C1 of B, 95% confidence intervals of B;Values of

B are standardized regression coefficients.

“/” means no association

logTC loglDL-C
paramater
B P B 95%C1 B P B 95%C1

gender 0.021  0.000 0.128 (0.015,0.027)  0.013 0. 004 0. 056 (0. 004, 0. 021)
age 0.002 0.000 0.314 (0.002,0.002)  0.002 0. 000 0.276 (0. 002, 0. 003)
BM1 0.002 0.000 0.085 (0.001,0.003) 0. 005 0. 000 0. 157 (0. 004, 0. 006)
smoking status  0.011  0.000 0.106  (0.007,0.015)  0.012 0. 000 0. 084 (0. 007, 0. 018)
FPG 0.007 0.000 0.119  (0.005,0.009)  0.008 0. 000 0. 099 (0. 006, 0. 011)
TSH 0.003 0.006 0.043 (0.001,0.006)  0.005 0. 008 0. 043 (0. 001, 0. 008)
FAC-1 / / / / / / / /

FAC-2 / / / / 0. 005 0.035 0. 034 (0. 010, 0. 036)
FAC-3 -0.006 0.002 -0.049 ( 0.009, 0.002) -0.01 0. 000 -0.066  (-0.015, -0.005)

logHDL-C 10gTG
paramater
B P B 95%CI B P B 95%CI

gender 0. 062 0.000 0.280 (0. 053, 0. 069) -0. 066 0. 000 -0. 126 (0. 084, -0. 048)
age / / / / 0. 002 0. 000 0.117 (0. 002, 0. 003)
BMI -0.008 0.000 -0.278 (-0.009, -0.008) 0.020 0. 000 0.283 (0. 004, 0. 006)
smoking status / / / / 0. 033 0. 000 0. 100 (0. 022, 0. 045)
FPG / / / / 0. 035 0. 000 0. 181 (0. 029, 0. 040)
TSH / / / / 0.013 0.001 0. 051 (0. 006, 0. 020)
FAC-1 -0.007 0.004 -~0.045 (-0.011,-0.002) / / / /

FAC-2 / / / / 0.014 0. 008 0. 040 (0. 004, 0. 025
FAC 3 / / / / / / / /

TABLE 5. Odds ratio (OR) for hypercholesteremia (TC>6.2 mmo/l), by categories of TSH in 3664

euthyroid subjects from the general population

TSH (mmol/1) model 1 model 2

P OR 95%CI B P OR 95%CI
0.27-0.61 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
0.62-1.35 0. 601 0.07 1.824 (0.951,3.496) 0.59 0.076  1.803 (0.939, 3. 462)
1. 36-1.92 0.711  0.032 2.037 (1.064,3.901) 0.699 0.035 2.012 (1.049,3.858)
1.93-2.65 0.655 0.049 1.925 (1.003,3.695) 0.647 0.052  1.909 (0.993,3.670)
2. 66-4. 60 0.744 0.025 2.105 (1.097,4.040) 0.744 0.026  2.104 (1.095,4.043)
4.61-5.50 1.175 0.006 3.239 (1.392,7.538) 1.161  0.007  3.194 (1.367,7.464)
P 0.130 0.124
Ref., Reference group.

Model 1 ,adjusted for gender, age, BMI, smoking status and FPG;
BMI, smoking status and FPG, and thyroid hormones ;

@ P value for linear trend across the categories of TSH.

Model 2, Adjusted for gender, age,
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Prevalence rate of hypercholesteremia
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Figure 5 Prevalence rate of hypercholesteremia by categories of TSH within the referen-
-ce range (0.27-5.5 m [U/liter) in 3664 euthyroid subjects from the general population,
no factors were adjusted.
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Figure 6 Partial correlations of TSH with log transformation of TC according to categories
of age.
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