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Factors Influencing Peripheral Conversion of Thyroxine to Tri-lodothyronine in
Athyreotic Individuals during Levothyroxine Replacement

Eui Young Kim, Won Gu Kim, Tae Yong Kim, Jong Ho Yoon', Suck Joon Hong', Young Kee Shong, Won Bae Kim

Departments of Endocrinology & Metabolism, Surgery', Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: Tri-iodothyronine (T3) is the main active hormone, and 20% of this is derived from the thyroid gland and 80% is from
the peripheral tissue according to 5’-monodeiodination of thyroxine (T4). In the previous studies, normal T3 levels were achieved
with traditional levothyroxine (LT4) therapy alone in athyreotic patients, but there has been no data about the factors influencing
peripheral conversion of LT4. The aim of this study was to determine the factor(s) influencing peripheral conversion of T4 to T3 in

athyreotic patients during LT4 replacement.

Methods: The patients who underwent total-thyroidectomy for any cause, and mostly for thyroid cancers, at Asan Medical Center
between 2000 and 2008 were enrolled. The free T4, T3 and thyroid stimulating hormone (TSH) levels and age, gender, weight,
height, body mass index (BMI) and the T4 dose were measured. Only patients with normal ranges of free T4 and TSH were included

in the analysis.

Results: A total of 143 patients were enrolled. The mean T3, free T4 and TSH levels were 143.7 ng/dL, 1.4 ng/dL and 1.6 pU/mL, re-
spectively. The mean weight and BMI were 62.9 kg and 24.6 kg/m? respectively. We divided them into two groups according to the
serum T3 level and we compared the characteristics of the groups. There were no differences in age, the gender distribution, the T4
dose/weight and the BMI between the low T3 group (T3 < 122 ng/dL, n = 14) and the normal T3 group (T3 > 122 ng/dL, n = 129). In
the low T3 group, the mean body weight was significantly lower than that of the normal T3 group (59.0 + 6.0 vs. 63.4 + 9.9, respec-

tively, P=0.025).

Conclusion: Lean body mass seems to be an important factor for determining the peripheral conversion of T4 to T3 in human. This
suggest that a combination of T3/T4 is better than T4 only when we treat the patients with hypothyroidism and who have a negligi-
ble amount of functioning thyroid tissue, if they have a low lean body mass. (Endocrinol Metab 25:119-124, 2010)

Key Words: Levothyroxine, Tri-iodithyronine, Monodeiodinase

M OB

Wk 2204 TS B R MBS SEL ARG 0 TE|R
H(Tri-iodothyronine, T3)0] El&EA1(Thyroxine, T4)XC} 3-4Hf A&

73] F2 137k 2] EASHE 8 W (S 2E S8}

Received: 29 October 2009, Accepted: 6 February 2010

Corresponding author: Won Bae Kim

Department of Endocrinology & Metabolism, Asan Medical Center, 388-1 Pungnap
2-dong, Songpa-gu, Seoul 138-736, Korea

Tel: +82.2-3010-3913, Fax: +82.2-3010-6962, E-mail: kimwb@amc.seoul.kr

o B REe] BRI H4-¢ etk By 139
20%= APIAdolA A Aol 80%= HREAA T47F 28
Q. E3}o] oJ5)) 3= A3HE Ao|ck A7 5485 SR X7 A
T49F Bojslojre WA oA T47} T3Z AglEn g akzo g2
T4gk Fofstolm Fuakek A0 el olek. wheby R A
SAHS Ao A AT 2R BEQH 07 Y RE|S A (Levo-
& ARAZ ARESIAL 9lon] AYA| Wefl A LT4
% o]e] 28 ol @FEolA SH=sich
Solup A3 5o 7

thyroxine, LT4)& 3
oA T329] %

M3k
[1-3]. 7121}, o

=z
a1 =
QEEEERRES IS

http://www.enm-kes.org



fr &
,—]
Q
)_I
W
d
e
m
2
N
mEJ
N
BN
>
=
ol
oxt
ox
)l
o
r>~
ol
s
¢
o
H1
it
Ho

]

AT ER B A AT 2R B B 192 o
3ok 22 o] HAG-S FEel| wZollis-11] 24gt LT4 4
Aop| Hlelixle 9 22 o] a-tETHi2) i FEe] $Ab
Al AAFA A} AMIAFEE 2 5 thyroid stimulating hormone,
TSH) 572 &olf o3t L4 &5 A 4= loH13). Lefu 2kt
o) /g, <A, Al Aol whet Zi7RRlel B e3k L4 ol Afo|7} Stk
AL HAE A QIeH14-20]. 21240 SRRfol|A| B agh VAT EE &
T Asketl AAISS LsoF sk ARWAIF (lean body
mass)0| =Rl A HRF AT 2L §7FY] of|SIAbR K aTs)
QUCH21L 71 €] Hof Sl A 24 of i, SRk viR A
OFE ARgol R, Al 5] St Aeld A Fofl whEbAE L4
2] 20| WRsITH15,19,21,22)

e EH T37F 52 A FolA Haso] QL o)A

¢

T Flol A Zoll A TaolA T3=20] R 2 =317} fFlo] Hls|

| HEo 2 W EQITH23] ST QIZbelA] T4e] T3ROS} R
ghofl Y= = ARl s 2 AZH A7 ik o1& st
= A 22]o] S| AIAE el A T4 Fof Al T3 stof
A7t Zaste, ojuff T4oll A 32| Hagke] 27291 A
& 3 E= “autoregulation” (T47} F&std A3H-&-0| F7sial
VpJolH Fghgo] HAash=)e] kol HiAlEojof jhrH24). o]
2 AtollAl= 137} APAolA AREA the AP EAlE S
Al S-S AFO 2 autoregulation?] FEFS 24515 Alefjo]
A T49] T3] T Hgho] mlR|= A RS el A
SFiTt

]
Z3]
=]

N

s

o o

1.0

£ = 2000130114 2008E7FA] AlZobtE oM -dAld
Also A3l 3 LTH4E 58 F¢ A2 Aoje Ao L4 §Fo =
2704 o] B8 5 F T35 SAT S E e skgler ¢
Q1 AL, T4l A T3Z O] Hghe] FoFg A= oFag 58 5
L R e K = R B el o= i e Bl o B e [ o o e i
2L FESE B = £ 7719019191, autoregulation®] ¥

357 Slote] AL 2L, Gl T} BT 4 sl

l

o

tlo

e 143& ARl o5 S HIe R & T3, 2] T4, 1
FAAEEEE, dol, L, AlF, 71, ALZATE ARSI,

http://www.enm-kes.org

Kim EY, et al.

TR S 2 B0 HIAMH O A 4= = A W (Radioimmunometric
assay; SPAC-S TSH kit, Daiichi, Tokyo, Japan) 0. & Z735}%]om 7
AP Q= 05-5.0 pU/mLo]H intraassay of coefficient variation
(CV)-& 2.1%, interassay of CV= 25%0|th €4 8-2] T4= HRPHY
ZAH(Radioimmunoassay; Immunotech kit, A Beckman Coulter
Company, Prague) &2 Z745}31.0m A4 H9l= 0.8-19 ng/dLo]
™ intraassay of CV+= 8.3%, interassay of CV&= 75%°]|t}. 8% %
T3= HAPH S 2 A H(Radioimmunoassay; DiaSorin S.p.A, Saluggia,
Italy) © 2 ZA5510m 4 Hel= 98-180 ng/dLolH intraassay
of CV= 3.0%, interassay of CV= 5.0%0|Ch A& AJHL LT4E =

SO o2 Aol A ol s

3.5 24

SAS AZOE Spss 170 ZRIBS ol galglon] 5 2 7t
o] Wit ERER (FHE ol galo] HAslrk B T3 o]
SOt AAEL HlLs] 9o THEHARAE AW p-
value7} 0,05 B]Hel 498 SAH0.R Golzo 2 Hols

2 I

1. Y StXle| UM EH

2 Aol Z3HE F 7719 4 2 T ol WE X F
T3/f12] T4 Bl= EF 2] T4 $=7F 2 35 F 13/472] T4 gLo]
Pom dF o T4 se7b & B 13/ T4 gkl AUckFig.
D. &, T4o| 4 T329] T2H3E] autoregulation 21-8-0 whel 73]
T47} SAY =2 79 Aghgo] WehE & 4= AL, o]t Pk

30000 ]\ o °
[a]
= 20000 °
3 (o]
2 8
a o} 5
100.00 o or
Q o [s] (o]
[+]
0.00

0.50 1.00 150 2.00 2.50 3.00 350
Free T4 (ng/dL)

Fig. 1. Tri-iodothyronine and free thyroxine ratio (T3/fT4) according to the level
of free T4 (n = 771). T3, tri-iodothyronine; T4, thyroxine.
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Table 1. Baseline characteristics of study population (n = 143)
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Table 2. Comparison of clinical parameters according to tri-iodothyronine level

Variable Mean + SD
Age (years) 49.4+13
Gender (M/F) 27/116
T3 (ng/dL) 1437 +21

Free T4 (ng/dL) 14+02
TSH (mU/mL) 16+1.1
T4 dose (ug/day) 1705+ 41

Weight (kg) 629+97
Height (cm) 159.8+7.4
BMI (kg/m?) 246+3

T3, tri-iodothyronine; T4, thyroxine; TSH, thyroid stimulating hormone; BMI, body
mass index; SD, standard deviation.
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Variables L S(r: 2212?/d|' E (>n1=221 gg)/dL P-value
Age (years) 495+10.1 494+134 0.98
Gender (M/F) 113 26/103 0.47
Height (cm) 1589+74 1599+7.4 0.58
Weight (kg) 59.0+6.0 634+99 0.025
BMI (kg/m?) 234+23 247+30 0.07
Free T4 (ng/dL) 13402 14+02 0.06
TSH (mU/mL) 21+10 16+1.1 0.12
T4 dose (pg/day) 160.7 + 33.6 1715+417 0.28
T4 dose/weight 2.7+05 2.7+06 0.99

T3, tri-iodothyronine; T4, thyroxine; TSH, thyroid stimulating hormone; BMI, body
mass index.
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Fig. 2. Body mass index (BMI) (A) and body weight (B) according to the level of tri-iodothyronine. T3, tri-iodothyronine.
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