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(Clinic mvestigation on the hyperlipdemia
frequency 1 subchinical hypothyroidism

Sunny Park

Department of Industrial Microbiology, Graduate School of

Industry, Pukyong National University

ABSTRACT

Clinical hypothyroidism is a common disease in which thyroid
hormones, triiodothyronine (T3) and thyroxine (T4), are decreased
but thyroid stimulating hormone (TSH) is increased. Patients with
hypothyroidism are apt to loose interest, to sleep too much and to
gain weight. Subclinical hypothyroidism is a prognostic step of
hypothyroidism and the patients show increased level of TSH but
concentration of thyroid hormones. The cause of subclinical

hypothyroidism is similar to hypothyroidism but hard to diagnose.



However, it 1s very important diagnose subclinical hypothyroidism
because accurate diagnosis and proper treatment can prevent
progression to clinical hypothyroidism.

In this study, we investigated the frequency of suspected
hyperlipidemia in hypothyroidism patients, and compared the
frequency of hyperlipidemia factors among the groups with various
TSH concentration. Among 253 individuals tested (male 51, female
202), total cholesterol and triglyceride concentration showed a
corelation to TSH concentration. Although average HDI. -cholesterol
concentration was lower in high and low TSH groups, the difference
was not  statistically significant. Patients with  subclinical
hypothyroidism showed significantly high concentration of total
cholesterol and triglyceride, insignificant but lower HDL-cholesterol
level.

These results suggest that there is a corelation between
subclinical hypothyroidism and hyperlipidemia. Therefore, examination
of hyperlipidemia factors including total cholesterol, triglyceride and
HDL-cholesterol will be useful in the diagnosis of subclinical
hypothyroidism, which can prevent the progression to clinical

hypothyroidism by proper treatment.
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Figure 1. The control of a thyroid function.



Table 1. Signs and symptoms of hypothyroidism

Signs and symptoms of hypothyroidism

Weakness, lethargy, fatigue

Dry skin

Coarse hair

Cold intolerance

Constipation

Weight gain

Muscle cramps

Edema of eyelids, face, legs(nonpitting)
Hoarseness

Hearing loss

Menorrhagia

Bradycardia

Slowing of return phase of reflexes(e.g, knee jerk)




Table 2. Cause of hypothyroidism

Cause of hypothyroidism Occurence

Chronic autoimmune thyroiditis .
. o Very commom
(Hashimoto's disease)

Treated Graves' disease Common
Head & Neck surgery Uncommon
Radiation therapy to the head, neck of chest area Uncommon
Subacute thyroiditis Uncommon
lodine deficiency Rare
Medication; lithium, iodine, amiodarone Rare
Secondary hypothyroidism Rare
[diopathic Rare
Congenital Rare
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517, o=k 202%)S o= st

A 715 AAR] T3, free T4, TSH %9 X 8F HAFI total
cholesterol, triglyceride, high density lipoprotein-cholesterol =& +
e TSH %9 uAdF QAatete] {448 dolrry] 9fsiA
TSH =% 3749 Foz ERIAY 1 TSH %7 <04 n
[U/mld T(N=75)0.2 HGART & F02 39, 272 TSH &
T7F 04~399 plU/migl T(N=90)2. 2 AHA U2FLLZ 3P on, 37
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A HYddA e A+E B8 245 ez T3s 60~
190 pg/de, free T4 0.7~1.8 ng/dl, TSHE= 04~4.0 ulU/mlE 7152
i shad.

A A vl AsETe T3, free Tde Ao &1
TSHE A4 oldolul AHejstala, dA 3 s de5d2 13
frec T4 & 5 &hrfolA HEXEG w3 TSHy AYAEGD v
el gk RIS T3, free T4, TSH F%7F AR AMg 909 &

o w Hgks Fekd
@ Triiodothyronine (T3)

CIS Bio International*telA A Z3  kit(Radioimmunoassay kit
RIA-gnost T3 “coated tube”)& AF&slith HAF dale anti-T3 &
Az w9y gl Alas Pz 229 T3E @7 2go2M, A

S Agshs I T3 Fol Hadil =v, Alge T39 HHFL
FEE ¥ J¥ standard T3E o] &3std L& standard curvest Hl
gto] o] Fo)Hth, S T3 99% o]/do] dFe o] ol Ho
Agelo] EAe7] W Eo] PI-T3 tracerst &7 oWz RE T3
L8} 8-amino-1-sulfonic acid (ANSA)E #H7tsho] oz
T3S ReAZ F A#FsHA o

ke

TR =
2
1o

2 | -coated tubeoll Zt7te] standard, control, serum

sampleS micropipette 22 50 p® vi=el &5 F, 2tz tubeol

-“1_



eppendorff pipette® 2 1m¢A ANSA9 [-T32 F &35} tracerd
& H7ME A S sample®} v 2 sample?te] Al 7HA7F H 47F 5 A
a1l FHd 308 ol "oy FA fcoh). AR(17~27T)el A 150~

400rpm e 2 2A17F &9t 43 Shakerol A 4FE A} 7] o

3 o

ol

o g 47

41'1

st tubeol ol 2+ WAFS S 1-125 channel gamma counter oA} 1
w5 FA8h Standard Seell Al Ss7EA] ZE2be] tube®] plot WAL
TS ZAee T3%=7F Alabe cpm S 2 standard curve graph & 1

g & 329 serum sampleg standard curveol A HdtE T3 %

@ Free Thyroxine (free T4)

CIS Bio International AbellA =3k kit (RIA-gnost FT4)E A& 3}
Aot #@AF 98] = RIA-gnost free T4+ A7 ¥ H tubeE o] £3}
ol free T49 H5E =43 two stageolth. Serum sample$ 13+
2o &2 tubedl ZEH polyclonal antibody$t ¥HEA|A free T47} 34
of AgstA 3 F A2 AAsn A7)d P2 FA9 tracer T4}
RS A1 2 FAlol A PI-T49] F¥S ZAHstE= Zo|th Free T4

A+ sampletial 552 <431 9= standard T4E ¥HE

3;5_‘_
e 9

tjo

o

A7 standard curve® A

AAF B & standard, control, patient serum sample2 13]-& plastic
tipg AF&3sto] Zbzt 100 w¥ ZY HAE JFRo bidho EFu
Eppendorff pipette 22 1000 9 incubation buffer® z+z}e] tubeol
H7teh & A2(17~27T)ol A 200~350rpmo. & 3087 ¥t Al Y. F

HIZHE vbgolo A3 A AZ F 1-125 free T4 tracer solutione
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1000 A Z+z+e] test tubeol]l H7F 3 F Al A (17~27°C )l A
200~350rpm e 2 1A17H=10%) 5o vheA g whgAs &3] A7

§ 5 HaE Fuel WA
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_‘l
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S
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(@]
-~
=
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=
=
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ije]
5
o

counterol 4] 14 &< FH A
® Thyroid-Stimulating Hormone (TSH)

Amerlex hTSH IRMA kitE At&ste] d=gxfen HAs e

oo Byl e &gA7p FRE FHA Hiane) 9le wd FE A9

Hek B 9Ed H=E <41 dE TSH standardel 2] &l
calibration curve® T3t A&t
AAb e A3l Aol Al 5FAS A Aol HZeA Aok
=1

of £E7 Ae At D wWAX $AF F, oy =Y HIE Fu

i~

of standard, control, serum sample2 micropipette &2 Z+Z}t 100 ©f
HEstadth Zzte] 5Bl ependorff pipetteg ©o] &3] 1-1257F %4
¥ anti-hTSH antibody tracerZ 100 pl® ol A7istdct. 1~2x3F 2
A Og 37C+1TAA 903 vbSAZT. jEEAE 2kxds] A 7%
% wash buffer 25 M & 73 test tubeE 23] AHF F [-125

channel gamma counter2 1% &<+ 333k



2) A¥83F A} ( Total cholesterol, TG, HDL-C )

$2tel &g 3-& HITACHI 7080 438t 2453 #4771 =
ERARES

27439
Hdo A dizar AFE FAA F3 o= total
cholesterol= 130~240 mg/d¢, TGE 34~143 mg/d¢, HDL-CS 42~74

mg/d¢ o2 A3 2 total cholesterol= 220 mg/die]l, TGS 143 mg/
de o], HDL-Cx 42 mg/de olsdt¥l A& Folet Heojstdt). &4

AF&gH Ak Daiichirbell Al 95012 Pureauto S CHO-N kit, TG-N
kit, Cholestest N HDL kit= ] =] &=A}2]

A Aol whel ARE-3FI T}
(D Total cholesterol

Sample 3.0 ploll Aok 1& 260 wi® 37°C el A
T 700/600 mmoll A A3
& ue Al

AR

.

el
T

Aok 28 130 wA 37ColA 58
oA 3% 700/600 ol A =& st

@ Triglyceride(TG)

ok

=

Sample 3.0 ploll A

18 150 p# 37T A 5827 w8217
FE 700/600 moll X FAHF & AloF 28 T5uH 37CTelA 5

A7) F Al ERE 700600 molH =459

@ HDL-C

Sample 3.0 peoll AleF 1& 300 pb# 37Col A 583k HH-3-A]

71

A

uil]

- 14 -



T 700/600 nmell A FA4sk W Aok 28 100 p# 37CelA 5%

g7 T ohAl FRE 700/1000 ol A 3 SR
3. 4 A+
FAHY 2Pl SPAAPCE ol §stel F& o) HE uw

&7] 913 Student T-test® SalA wzk &4ste] Ht + FEAAZ

gAs g on feofEe 050law et

..15_



T 204 oldtell A= 0%, 20~29A410l A 20%, 30-39A01° A 30%, 40~
494 ol A 8%, 50-594]ol A1 33%, 60~69410ll A 10%, 7001 el A& 25%
b g 71 A s BT 50~59A A 33% R e T RY =
< Holgoy HttE foldL 3o} B S AT oo dH
T 7% AskE WxE 204 ol 8%, 20-29410A4 30%, 30-394)
o A 49%, 40-49M el A 43%, 50-59M A 46%, 60-69A11A 57%, 70
Al ool e 29%7F 3 71 Asts EAAT 60-6949) At
FoA @4 - 2dA A 7l At dae] HErk b =A G

$ktH(Table 3).
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Table 3. Frequency of clinical and subclinical

Hypothyroidism in different age groups

Age Male Female

| Total(%) : ;
(year) hypo/total(%)  hypo/total(%6)
207 2/13 (15) 071 (0) /12 (8)
20-29 6/25 (24) 1/5 (20) 6/20 (30)
30-39 20/45(44) 3/10(30) 17/35(49)
40-49 20/56(33) 1/12 () 19/44(43)
50-59 31/70(44) 3/9 (33) 28/61(46)
60-69 14/33(42) 1/10(10) 13/23(57)
70 < 3/11 (27) 1/4 (25) 2/7 (29)
Total 96/253(38) 10/51(20) 86/202(43)

_17_



2. TSH %9} total cholesterol 5 X=2 A3 74

AT Azt 253" F total cholesterole] >220 mg/de] #x}e] v
61g oz Aol 24%E AAsgivt. €4 TSH gkl webM 04
IU/m>(1v), 0.4~399 plU/me(2v%), 4~100 nlU/mé(3w+)e) 37 F o=
&5 3k total cholesterolo] >220 mg/deQl #=ke] & AL iy
1ol A= 4%, 23l A= 19%, 37l A= 35% =24 TSH FL7t =&
T YT E Total cholesterolol F7HA Ay % ux@Fo] gilsl= &
o] Re7b fFostA =obdE &< & 4 AAth olet ZE& WS
FA Aztell Al BF of YERom datE 1T e 0%, 20l A
= 29%, 3FN M= 50%E TSH Hx7F F78 42 total cholesterolo]
Z7td Al WiEYE Folxm, AAn 1AM e 6%, 27dAE
22%, 3wAAME 40%2 TSH F¥E7F =& F¥95 % total cholesterol©]

Z718 Al MEr ¥ B T ¢ AU AA FUE s

- -

e

e A (26%)7F FAHI8%)E Y & HEE BHYgow 37AH
TSH #%X7} & oAM= Fx50%)7F o 2H(40%)
A A TH Table 4).

T
=
Hir
o
o
12
4

_18_



Table 4. Frequency of elevated ( >220 mg/d? ) total cholesterol

among various

TSH groups

TSH 7 .
concentration Total(%) Male(%) Female(%6)
(uIU/me) .
0.4> (1) 3/76 (4) 0/27 (0) 3/49 (6)
0.4~399 (2) 15/81(19) 4/14(29) 15/67(22)
1~100  (3d) 34/96(35) 5/10(50) 34/86(40)
ot 61/253(24) 0/5118)  52/202(26)

*TSH : Thyroid

Stimulating Hormone

_19_



3. TSH %9 triglyceride 5 %2] 4334

AT hap 2539 Foll A triglyceride FX7F >143 mg/dee]l FHApi-
73W(29%)°] 1, TSH TxE& 04 plU/m>13), 0.4~399 ulUu/me(2
W), 4~100 pIU/mé(37)e] 370 Foz ¥§7F3te] triglyceride & %7
>143mg/deQl FH2LE ZAbE] Bty 1ol M s 20%, 2ol A 299,
3l e 35%% TSH sX7F F7hgel webrd triglyceride & %7}
>143 mg/de] FAte) WixEst F7hehg gl & F Ul

U e A A e Fabe 17 e 30%, 29l E 36%, 3

T A= 60% AL, AxbE 1Tl e 14%, 27l A& 28%, 3Tl A&
33%%2 TSH X7} £7VE<r2 triglyceride =7} 718 &zt Wl
E7F F7hskd T MAH o2 @FAH37%)7F AR2T%)ETH ¥ =& w
=5 YW, 53] 3TMe FA7E 60%E ohE ol Hls) dF
5] ¥ % THTable 5).

olt
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Table 5. Frequency of elevated ( >143 mg/d? ) triglyceride

among various TSH groups

TSH
concentration Total(%) Male(96) Female(26)
(uIU/mé) -
0.4> (1) 15/76(20) 8/27(30) 7/49 (14)
0.4~399 (23) 24/81(29) 5/14(36) 19/67(28)
4~100  (3) 34/96(35) 6/10(60) 28/86(33)
Total 73/253(29) 19/51(37) 54/202(27)

- 21 -



4. TSH 559 HDL C skx9 24334

ATt 2539 FolA HDL-C F%7F <42 mg/des] &A= 409 o
2 AA e 16%2 A8, TSH H5¥ 04 plU/m>(152), 0.4~3.99
ulU/ml(23), 4~100 wlU/ml(33) 2] 370 el 4] HDL-C ©] <42 mg/desl
ghato] Mle g zAle] B Hap 2 Fd e 17 A= 21%, 29
M= 11%, 3ol e 16%2 EohE foAd e ol B $71 gl v
g das] By gaks 1ol e 30%, 2wl e 29%, 33tellA
= 20% P, AAE Il AE 16%, 2FAME 7%, 3Tl E 15%3
ony dAAHozE FAH27%)7F A AR13%)ET =Shot 7 o (e

Ao fFoAs drle ooy 2¢l A dixdol g 7
T ool 17 3TRY 22 I E BRI HY(Table 6).

- 22 -



Table 6. Frequency of clevated ( <42mg/d¢ ) HDL - cholesterol

among various TSH groups

TSH
concentration Total(%6) male(%) Female(%49)
(WIU/mf)
0.4> (1<) 16/76(21) &/27(30) 8/49 (16)
0.4~3.99 (2v) 9/81 (11) 4/14(29) 5/67 (7)
4~100 (37) 15/96(16) 2/10(20) 13/86(15)
Total 40/253(16) 14/51(27) 26/202(13)

*HDL -cholesterol : High Density Lipoprotein-Cholesterol

_23_



5. TSH ¥ 59 2AHF AAe] F#gl v

TSH sxo w2} 04pIU/mé>(138), 0.4~3.99uIU/mé(25), 4~ 100uIU/
M) 3FE o2 LProlAd zhze 1
triglyceride, HDL-C2] #H8 & B A3} total Cholesterol2 1 el
A 15043593 mg/deo] L, 23l M 1953741 mg/de1ell e, 3ol
My 211247.96 mg/di2 TSH X7} ¥o}bA 4% Total cholesterol ¥
wikel SvkstE Y 133 299] P-Valuew 0.001°0]%l1, 273 379
P-Value® 0.015 °oll 3, 13 379 P-Valuew 0.001Z P3to]l 0.59]
storpz FAAY Fodol A

Triglyceride= 1ol 4] 113+81.04 mg/d¢o]x, 27l A+ 115+69.83
mg/deol ¥l e, 3ol A= 12947762 mg/dE TSH H%7F F7F €4 =
Triglyceride $%7F Z7F stdlth 139 239  P-Value:= 0.425°]91

a1, 233 338 P-Valuew 02000111, 17374 3w7¢) P-Valuew 0.190
o2 Pgol 0501818 om EAN foAol AATH

HDL-C+ 1ol A 5269+13.25 mg/deel i, 27 oA & 58.17+15.22
mg/deo] o™, 3T A = 56.38+16.20 mg/db=E AFHFETA 270 3
A 7le oA Ed 1 27RY EdY. 19 279 P-Valuew
08161431, 2¢3 3¢9 P-Value: 0448°|Qx, 13 379
P-Valuex 08182 P-Valuedto]l 0500|222 FAAL #o4o
AR (Table 7).

2] & & 21x}Ql total Cholesterol,
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Table 7. Comparison of serum lipid profiles of various TSH groups

(Mean+SD)
 TSH
) Total CHO TG HDL-C Number
concentration o /de) (mg/de) (ng/d)  (n=253)
mg/( , =2
(UIU/me) 8 : §
0.4> (1) 150+35.93 113+81.04 52.69+13.25 7
04~4 ((23) 195+37.41 115+69.83 58.17+15.22 90
4~100 (374) 211:47.96 129+77.62 56.38+16.20 38
1327 P-Value  0.001(a) 0.425(a) 0.816(b)
27 333 P-Value  0.015(a) 0.200(a) 0.44&(a)
1 343FP-Value  0.001(a) 0.190(a) 0.818(h)

* a : P-Value<05 (94 9%)
* b 1 P-Value>05 (94 g12)

...25_



total cholesterol, triglyceride, HDL-C9| #HH3tE& FalE A total

cholesterol &4 HgA 7% HdEFEE 219+50.79 meg/deo] 2

>2
N{

d4 A 7ls ASETS 19834090 mg/ddE A gzEe
18343361 mg/dtA o AN HEFRTG 2F &gt TGE 84 ¢4
H 7% AstEEAME 13747672 mg/dida, B8 gAA v)E A
F2 A AE 127:7848 meg/dedn, A o=

, A4 2R B% H9t HDL-CS a4 34A 75 Asi2

ol e 57601526 my/ddH L, EEA WA 7lE AHslETolMe
=

ol

A

54531761 mg/deA 11, 7

o] 4 YetwttH(Table 8).
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Table 8. Comparison of the thyroid hormones and lipids in

subclinical hypothyroidism and normal control

{(Mean + SD)
linical  subclinical ~ NOT™al
Item () %nzgé) su(nc:18n5u)( C<7rjtrol P-Value
___(n=90)
T3 (pg/de)l 64+11.56 123+32.04 125-16.87 0511(h)
free T4 (ng/d¢)} 0.45+0.25 1.05+0.35 1.25+0.21 0.529(b)
TSH (uIU/me)143.57+31.76 11.00+596 2.00+1.08  0.001(a)

Total CHO  (mg/d@)} 219+50.79 198+40.90 183=3361  0.046(a)

Triglyceride (mg/de)| 137+1526 127+78.48 115-69.83  0.231(a)

HDL-C (mg/de€)|57.60+15.26 54.53+17.61 53.17+15.22 0.396(a)

* a @ P-Value<05 (94 4&)

AR
* b @ P-Value>05 (594 ¢1&)
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