Amiodarone s5/% E’,#ﬂ)ﬁzi JE
B F A
e lLpE: ‘%%f#' ?Iff” A ATHR RS ~ R R E PR R

I 2

T b3 5 Epnig r o 3R g ;]%’«‘)jlﬂ ic B ¥ ehdE 4 o H4e @ amphetamine ~
antihemophilic factor VI ~ imipramine ~ lithium - aminodarone ~ glucocorticoid -
dopamine ~ octreotide...® & o @ & ¥ A3tim ] § B BT ;]”)]Ué o eNEE e B Y F R chEE
w2 i‘uu amiodarone #& 7% 7% ° amiodarone & - fi% 7z 7 #® rﬂbenzofuramc
it o wFsE s Class- [[lenfue &7 FES > v 8 ‘“r?ﬂ |22 triiodothyronine #p i o
IR GRS R R X R 28~107 = o fesk F amiodarone AL * kS HEH B
o E A ﬁ":%#’f’% P 2\ F}@;W lim'uifg‘fﬁ > :u;}*@;\ > -ﬁ‘-’?f’* ‘\’Tﬁéél“}m:u?,u%% ﬁ":o
Amiodarone s BEHIE* ¢ P g A B ETFE S EE ML B H T o prd
SRR Szl R P i L N e AR e 3 e A &éﬁé "‘II%% kAT s R K4 j%uu/fk .
PEFR L7t > ;&’»jl%}ﬁﬁé LB (1~23%) & @ ;]%’»jlﬂ e T (1~32%)

* < 312 amiodarone 3% 2.7 ;}Hrj‘ir‘g eE K- BIE, ek RIT LR
amiodarone > £ %4 thionamide ¥ jpst & & H & 23 4odg Ff% ~ KC10, ~ propranolol -
Lithium... % £ r2 7b L 230 @ 7% i % amiodarone hg -

1.Amiodarone & [3% F' ;H4pE,; - ( Amiodarone induced Thyrotoxicosis , AIT)
28 (iodine)

3.%#'BfEY (ventricular fibrillation )

4,F THREEE IR 5 (Thyroidectomy )

il
PR T ORMADEF o TRMET ZF P F BIRARIe TS o giem g 2
LAk e S K R A o fim,f;fi,aljﬁt‘ G LI RATLR O TRRREET B
fnfe pE o chd 4 RB > 1852 DNA B 4c mRNA % ribosomal RNA & = » g 868 F-v Frené =
d 30 B wpr i oodkd > PERAS L ﬁﬁ\‘m‘ LB F BT o d *“"#85]1_?3 & 3THL IS B
Lm;égb;}gg@‘_\g »om A4 T8 Ak Rp e RS f‘)]% %*pmlg q:r;v[g»l G g ;}g H;a;-]im;é,,b o

ST PR C o

Tk by 5 ow B FIEE Y amphetamine i 2 T~ Ty~ FT,l 2 B endp 2 > B #E S BB a”
‘H;Fﬂ i g wART W ' & antihemophilic factor VIII g €127 JE_E:))%,& T, 243 % 3 - i@;:;?;
B4R 2 dp di 4 @ imipramine {8 T, 2 % o ot A 3 & 045120 5~ ST-T R enE F % i

Il



dopamine®®, octreotide®”’, lithium™ 7 § F & ehdp £ 4 J E 5 gz 2 7 ;-I*”f]lﬂ wd ¥ (% 1)

@ glucocorticoid*** ~ propranolol* ~ lithium i@ % ¥ v % % ffes @ AR S R o (e i

LEHREH R SHRBE L J RO E g 5AF ﬁ'riv;wwm it o iR b BW AR
HHpme ;};;J;;T\;% B hE R R SR AN 2 S > B¢ Amiodarone #%E_E £ PR -
» iﬁfa amiodarone 3!4ze® ;}»L’Jfllr's it & (Amiodarone-induced Thyrotoxicosis » AIT) i¥:i&
- Hantdm e

Amiodarone Z=[ L 4pC)pC £ FI'J

Amiodarone - f&% 7 7 ## & benzofuranic 2 /=2 F > A Fag 5 Class-lllhyew =7
i;;_f,%ﬂn o v B B H P& trilodothyronine 4p i7 - amiodarone %3 % Rt E MR T 2 2 > 0 4
i HA2% > B Fd R EFH 6% A G 13~121LIKg § A G s g
SR g fo e o 3 & AR e d > LR K 28~107 = o §2k + amiodarone
M RGFHEB I B FELF AN F B GO R B EE L FPE RN
s w27 OB o amiodarone fs BRC G g (E & 2 F R g BREIEHEL S HER
oM B H D OB A SRR R RS 5 AR ‘ﬁ:éﬁé ;Iﬁi%
KACR A F ¢ F UK PERUBLEE S T RS R L (AIT,1~23%) 7 ks i T (1~32%)"
% o & 100mg = amiodarone ® % %z 37.5mg = > PR * amiodarone 200mg~600mg/day - B
¥R 75~225mg ek o S WHO “riE k2 & p A#H - #~ £ 015 ~0.3mg 7 - &
g <L e O o iR R € 1T ;1%8%33 = T 78238 1.lodide goiter 2.Hypothyroidism
(Wolff-Chaikoff) 3. Subacute thyroiditis 4. Thyrotoxicosis (Jod-Basedow effect) ***° - ¥] amiodarone
§ T 7 oDt i Frd) jodothyronine 5'-deiodinase # 5'-monodeiodination 2 g iE g
CHF T R Ty T FP Ty for Ty (reverse Tk &+ > @ Ty k&A™ %%
amiodarone & * 4= Hp» € FrdlieT LR T, Ty LR TER o pLiER L f ] ¢ BT
TSH 2 A S TSHER AR * 42+ 2 > R B * 5B w187 ,“F%

AIT [955

Amiodarone 5!4e? ;}»H;ju% R FANE Y EERSEA Y a7 £5 B > amiodarone
5'%&2’1’?“#%?‘3 R ERE A MAER RS 2, 5 amiodarone 5|%\m";}»€’9;j114 wMT
E‘J#%ﬁi*““‘fﬁ-%ﬁxm% ¥ oamiodarone 3142 AIT 3 84%7%F 4 & * £:11~14 B " 7 > 16%
FAEBENL o pRAL G “;-}Hw‘ }?imﬁ‘}‘ ’ ~;§_ﬂ7 AIT B %2 & & MR FHiclE
E\;%%&”'ﬁé’ﬁgﬁ*\'ﬁi’f’ﬁ’ﬂL &\P}P‘a’\" g b TR ,..u,f\z?ﬁgmn;};a;?\f}%rz
LA2AIThe &g > 7 et py dyp L § AL AT v i o £ amlodarone
s 4 50%0 g E’H“%IHE;‘&”‘# U EE-R R I SRR ”#fm";l*’if}i’ * % A_AIT B
H & i¢ * amiodarone 35§ & ¥ 7 RRF G p L o B T, FT,~ Tyl > FT3 & 1Ty 355
o b ‘”aj—lmdﬁf;% froefe TT3 2 FT5l & * amiodarone & § & % 7 jk5Leg
BRAT G A AIT g H RIE <t = o ge® 10 TTg~ FTgl R 17 5 dw 2 472 dp i o ¥ 71
”ﬁfﬁ—é:}ﬂ;:aﬁﬂ e amlodarone (30 =1 F)F 55% bR Y g R ;-}M;]urm?f'
23,24 y 4 7 ]F_‘\ AlT —/\lmf_V 52-\_;11;/ °

AT "';}J‘E,T\f 4%“”)?34 C B EHEF R e w o B E LR R R E
&(% 2) > @ @& * amiodarone § {FH YL > 4oFFRE AP EHE .é * amiodarone » R % % &
R ¢ 20 RORt R LA FIRAR (Aed A AIT JLpBt 2 SAE - &% B



Be 7 2RI 7 PSR G 0 TR S 8 amiodarone AR 0% o &r:),;; A fi * amiodarone {4
F FT, #5923 > TSH #dgp i Meniia) > RIBET ¥ i § 7 4% $rg el e A n;;,u;% HoAY
it F & F R A Y BRER L e E’;P”'Wm’%*"ifk Ve A é‘b {ﬂﬁ amiodarone ¢
* v RAAZHE 30 * TR o Rk b oo g g 3l4e T, % Tyt A e v ER S ;}-;I:u/f o

AIT F"”F[ﬁ’t
Amiodarone ¢

Amiodarone € - fErqia henEd > B L hipy koo 2 H U g-_up S FCES F';pa,?t}g
GREARRL BismoR ARl A Y FEEAE B - R o AIT(P ;}Hpﬁ BT )
Bt amiodarone &% s 5 i ﬁ:fi,t}ig“ifﬁﬁ*&&,}! 48 p B g ,g %.ﬂ.grj\_g,f:%,?r
"f}”‘gﬁ‘\f.ﬁﬁ B AIT ARBEROPEEFF- B LB At 3R o f
@ik~ L FES RS 0BT Fam L, & % amiodarone % # x4 - % 5 pER|
¥R EE T RGP RETBE 8 B U R LG s a i
Fio7 RORB RS R L DERE B LT

Thionamides

MTZ(methimazole) £ PTU(propylthiouracil) ¥ fb i * A& AIT m}?s AL F »c%k 2§50 Isidro
% 4 2 Bartalena %+ 45 ) 220, AIT # A 5 Type I-° ;}“f]u“l ¥eHEF® ;P”f]l"ﬁ* Graves'
disease - 1 % Type II-E' ;-}Hﬁ‘\;: /Fiigz LA ";}M;T\Pﬁ AL 0 F4 :}F 4 Type =7 AIT #
o= en# glucocorticoids 4 % > @ Type | en AIT RliE3% 12 MTZ & & KCIO, k5% -
MTZ #5876 3 Tafe Ty @ KCIO, 0 7 3l 3& » 7 o et » B e OB T jhog
gk 7 o 4P de k20 2% - KCIO, 1000mg/day & & MTZ 40mg/day i * 15~45 % » jn &
3 “#Hﬁirﬁaﬁsi&%‘? A 15~90 X M ¥ o LT - KCIO, 2% » & MTZ v F #4@
* o J'zjr;';f{:'JE';}MﬁLﬂ fe oom |~ @",ﬂ}*%"ﬁm@A » B 6~55 X VR DT K A o g
i &7 % KCIO, 2 MTZ - & 8% - KCIO, &2 MTZ & & i¢ * 2 iggh 2t Pesd 4] AIT > 2 7
% J& KCIO, 4 4 » 4 fatal aplastic anemia agranulocytosis nephrotic syndrome ~ leukopenia ~
renal damage ... % > # & iv* chi R H L iE ~ (>lgm/day )i * prFEE § M 0 2 a‘p A
7 & KCIO, # & a4 Aas = Igm 1T » E i * 3N 58 Graves' dlsease KCIO, # &
BeE & i® > R R &, 37 B TR i Ao R 2 T %o Thionamides @
& propranolol ¢ dexamethasone »  # 45 <f»x% > prednisolone # u:}»r*ﬂfj 5'-deiodinase - #2
Thionamides & & * > AIT 7 4 24 ¥ o ¥ ¢ Dickstein % % 3 41 *° 12 PTU300~600mg /day &
& lithium(%~ & & 300mg tid/day » s SHE L AL ¢ ER nﬁ-# f 0.6~1.2meqg/l) % ;5 R
AlT-}?‘ﬁ ) “;P"JJT\I% BAS5BREBPA TV RRTF o

T hF R £ LA G

RS R AT E 3 g Tl Y B R e § Fr ] O R R e s o il
»>oomEERA DK o

BB ¥ R A AIT, 7 R R e S 3 4 0, @m ¥ iv¥ % amiodarone #
?%*ﬁ?%%’m? B SRR R £ G RR L MR SRR R

l:'nlA\I-I- 177 51"3—)» m/r’)%‘ /2‘.—7;" °



:é'fa:
—

ul

AIT £- i * amiodarone ¥ L en g B » #Fol L NM AT P& § 7 i i Ky
ACAITEF N AFF*ED =" T 52 > 3 2o b fe i - B A4 AT
< 3 T ] & amiodarone ®% 6 B ¥ 12+ 4 S AIT hfFA) o 0 AIT &9 s 5
AR A% T LTSH T Ty 2 FT, 23 ~T3E ¥ & ¥&EFM > B> o
Rl - 2 WE R ~ 7 ROE S X TRA L ¥ 0 ko Eﬁﬁﬁgﬂ%”%«ﬁﬂﬁiﬁ?}%% ’
AABKETFEF B L@ AP F 0 p T 5 RATF EHEeHARIp L L
§ FIAIT & B i R § s SR Ao~ 9 oL F f7 1930 ¥ & * thionamides ¥ 3 % - &+ % >
»rd  4oIE P PEV £ & 4o corticosteroid ~ propranolol ~ lithium ~ KCIO, % % 4c 33 » 2z ifsn s
iRk F 2 o @ N s & amiodarone AL i HEPE > Rl h AT Ry o SRR §
P F g oo

R

2 1. BT R G hE g
)

v (TSH) &
Dopamine

Glucocorticoids

Octreotide

/ﬁ\.', a ;pqu;]-x\-% ARG

Lithium

lodide

Amiodarone

Aminoglutethimide

B e ORE A0

lodide

Amiodarone

RSO B 9@% £ 1k v (TBG)~ &
Estrogens

Tamoxifen

Heroin

Methadone

Mitotane

Fluorouracil

Hdem 37 #ﬁ{%@ kw4
Androgens

Anabolic steroids (e.g., danazol )
Slow-release nicotinic acid
Glucocorticoids

R RS STk B8
Furosemide

Fenclofenac

Mefenamic acid

Salicylates

i?g' 4p @ }1&9;]1\% é_u;-ﬂ;‘:{;x 31'%1'



Phenobarbital
Rifampin
Phenytoin
Carbamazepine

# 1 T,5' —deiodinase 5%

Propylthiouracil
Amiodarone

Beta-adrenergic-antagonist drugs

Glucocorticoids

im % % (Cytokines)
Interferon alfa
Interleukin-2

L 2.4 Leng B

vRE G 3R &

Amiodarone

Beziodarone

Calcium iodide
Diiodohydroxyquin

Echothiophate iodide oph. solution
Hydriodic acid syrup
Indochlorhydroxyquin
lodine-containing vitamins
lodinated glycerol

lodinated expectorants

lodized lecithine

lodopropylidene glycerol
lodoxiuridone oph. solution

lodined eye drops

Isopropamide iodide

Potassium iodide

Lugol’s solution

Saturated Potassium iodide solution

R bk

BB A

Sodium iodide(10%)solution

PETE

Diiodohydroxyquin cream
lodine tincture

lodoform gauze
Indochlorhydroxyquin cream
Povidone iodine

Diatrizoate meglumine and sodium
lodized oil

lopanoic acid

Ipodate

lothalamate

Metrizamide




Reference

1. Morley JE etal: Amphetamine-induced hyperthyroxinemia. Ann Intern Med 1980; 93:707-
709.

2. Winter JSD & Smail PJ:  Raised serum thyroxine in patient on haemophilia therapy (letter).
Lancet 1980; 2:652.

3. Colantonio LA & Orson JM: Triiodothyronine thyrotoxicosis: induction by desiccated thyroid
and imipramine. Am J Dis Child 1974; 128:396.

4. Cooper DS, Klibanski A, Ridgway EC. Dopaminergic modulation of TSH and its subunits: in
vivo and in vitro studies. Clin Endocrinol (Oxf) 1983;18:265-75.

5.Anger T, Haagen C, Andersen AN, Djursing H, Increased dopaminergic activity inhibits basal
and metoclopramide-stimulated prolactin and thyrotropin secretion.J Clin Endocrinol Metab
1986;62:778-82.

6.Boesgaard S, Hagen C, Hangaard J, Andersen AN, Eldrup E, Effect od dopamine and a dopamine
D-1 receptor agonist on pulsatile thyrotropin secretion in normal women. Clin Endocrinol (Oxf)
1990;32:423-31.

7.Kerr DJ, Singh VK, McConway MG,et al. Circadian variation of thyrotropin, determined by
ultrasensitive immunoradiometric assay, and the effect of low dose nocturnal dopamine infusion.
Clin Sci 1987;72:737-41.

8.Brabant G, Prank K, Hoang-Vu C, Hesch RD, von zur Muhlen A. Hypothalamic regulation of
thyrotropin secretion . J Clin Endocrinol Metab 1991;72:145-50.

9.Bertherat J, Brue T, Enjalbert A,et al. Somatostadin receptors on thyrotropin-secreting pituitary
adenomas: comparison with the inhibitory effects of octreotide upon in vivo and in vitro
hormone secretions. J Clin Endocrinol Metab 1992;75:540-6.

10.Christensen SE, Weeke J, Orskov H, et al. Long-term efficacy and tolerability of octreotide
treatment in acromegaly. Metabolism 1992;41: Suppl 2:44-50.

11.Stratakis CA & Chrousos GP: Transient elevation of serum thyroid hormone levels following
lithium discontinuation. Eur J Pediatr 1996; 155:939-941.

12.Brabant A, Brabant G, Schuermeyer T, et al. The role of glucocorticoids in the regulation of
thyrotropin. Acta Endocrinol 1989;121:95-100.

13.Samuels MH, Luther M, Henry P, Ridgway EC, Effects of hydrocortisone on pulsatile pituitary
glycoprotein secretion. J Clin Endocrinol Metab 1994;78:211-5.

14.Nilsson OR, Melander A & Tegler L: Effects and plasma levels of propranolol and
metoprolol in hyperthyroid patients. Br J Clin  Pharmacol 1980; 18:315-320.

15.Product Information: Cordarone(R), amiodarone. Wyeth-Ayerst Laboratories, Philadelphia, PA;



1998.

16.Rao RH, McCready VR & Spathis GS: lodine kinetic studies during amiodarone treatment. J
Clin Endocrinol Metab 1986; 62:563-568.

17.Mieke D,Incidence,Predictability,and Pathogenesis of Amiodarone-Induced Thyrotoxicosis and
Hypothyroidism, The Am.J.Med. 1991; 91,507-511.

18.Chiseler J. Harjai,Angelo A. Licata , Effects of Amiodarone on Thyroid Function,Ann Intern
Med. 1997; 126, 63-73.

19.Enio Martino, Amiodarone:A common source of lodine-Induced Thyrotoxicosis, Hormone Res.
1987;26,158-171.

20.Braverman LE. lodine induced thyroid disease. Acta Med Austriaca 1990;17: Suppl 1:29-2

21.Figge HL, Figge J. The effect of amiodarone on thyroid hormon function : a review of the
physiology and clinical manifestations. J Clin Pharmacol 1990;30:588-95.

22.Martin FIR, Tres BW, Colman PG, Deam DR. lodine-induced hyperthyroidism due to nonionic
ontrast radiography in the eldery. Am J Med 1993;95: 78-82.

23.E Monteiro,A Galvao-Teles, Antithyroid antibodies as an early marker for thyroid disease
induced by amiodarone,Br.MJ. 1986;292, 227-228.

24.Sato K, Yamazaki K, Dhnishi S, et al. Amiodarone —induced thyrotoxicosis associated with
thyrotropin receptor antibody. Thyroid. 1998; 8: 1123-6.

25.Harjai KJ, Licata AA, Amiodarone induced hyperthyroidism: a case series and brief review of
literature. Pacing & ClinicalElectrophysiology. 1996 Nov;19(11 pt 1),1548-54.

26. Bartalena L, Brogioni S, Grasso L et al: Treatment of amiodarone- induced thyrotoxicosis , a
difficult challenge: results of a prospective study. J Clin Endocrinol Metab 1996; 81:2930-
2933.

27. Isidro ML: Amiodarone and thyroid function (letter). Ann Intern Med 1997; 127:653.

28. E.Martino, Treatment of amiodarone associated thyrotoxicosis by simultaneous administration
of potassium perchlorate and methimazole, J.Endocrinol Invest. 1986; 9, 201-207.

29.Dickstein G, Shechner C, Adawi F et al: Lithium treatment in amiodarone-induced hyrotoxicosis.
Am J Med 1997; 102:454-458.

30.Hamoir E, Meurisse M, Defechereux T, et al. Surgical management of amiodarone-associated
thyrotoxicosis: too risky or too effective ?.World J Surgery 1998;22:537-42;discussion 542-3.



10

Amiodarone Induced Thyrotoxicosis

Drugs that alter the results of thyroid function tests and the effect of treatment must always be
considered in decision- making regarding p't care. Several drugs such as glucocorticoid , dopamine,
octreotide, amphetamine, antihemophilic factor VII, lithium, amiodarone...., were the drugs that
can influence the thyroid function . Among which, the iodine containing drug amiodarone is
frequently discussed . Amiodarone is a benzafuranic derivative rich in lodine, it exert as a class-1II
anti-arrhythmic agent, especially in treating refractory ventricular fibrillation and recurrent
tachycardia . Amiodarone induce thyrotoxicosis (AIT) has been reported from 1% to 23% .
Treatment of AIT include discontinuing amiodarone, thionamide along or plus glucocoticoid and
propranolol or plus KCIO, , If it is not feasible for amiodarone withdrawal, thyroidectomy is an
alternative.
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