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A

	 Medication	vs	radioablation	
for	Graves’	disease:		
How	do	they	compare?

	 the benefits are similar;	the	risks	
	 vary.	 Treating	 Graves’	 disease	 ini-
tially	with	medication	or	radioablation	(or	
surgery)	 produces	 comparable	 resolution	
of	 hyperthyroidism	 at	 2	 years	 (strength	 of	
recommendation	 [SOR]:	B,	 a	 randomized	
clinical	 trial	 [RCT]).	 The	 goal	 of	 radio-	
ablation	is	lifelong	hypothyroidism.	

While	radioablation	doesn’t	appear	to	
increase	the	risk	of	neoplasia,	“theoretical	
concerns”	 have	 led	 to	 the	 recommenda-

tion	that	it	not	be	used	for	children	young-
er	than	5	years	(SOR:	C,	expert	opinion).	

Radioablation	 carries	 a	 higher	 risk	 of	
thyroid-associated	ophthalmopathy	(TAO)	
than	medical	therapy	(SOR:	B,	an	RCT	and	
a	lower-quality	meta-analysis).	

Between	 9%	 and	 16%	 of	 patients	 are	
unable	to	tolerate	medical	therapy,	mainly	
because	of	rash	but	also	because	of	agran-
ulocytosis	(SOR:	A,	meta-analysis).	

Evidence summary 
A	prospective	RCT	found	that	medical	 thera-
py,	 radioablation	 with	 iodine-131	 (131I),	 and	
surgery	 produced	 similar	 control	 of	 Graves’	
hyperthyroidism	in	179	patients.1	Investigators	
stratified	 patients	 by	 age,	 assigning	 younger	
patients	 (20-34	 years;	 N=60)	 to	 antithyroid	
medication	(methimazole	and	a	b-blocker)	for	
18	months	or	subtotal	thyroidectomy	and	old-
er	patients	(35-55	years;	N=119)	to	18	months	
of	antithyroid	medication,	subtotal	thyroidec-
tomy,	or	131I	radioablation.	

After	 6	 weeks,	 all	 therapies	 produced	
serum	 triiodothyronine	 levels	 of	 less	 than	
2.5	 nmol/L	 (data	 extracted	 from	 table;	 no	
comparison	 statistic	 given).	 Patients	 were	
followed	 for	 48	 to	 121	 months	 (average		
follow-up	 time	 not	 given).	 Investigators	
found	no	significant	differences	in	sick	leave	
(72	 vs	 83	 days	 for	 medical	 treatment	 com-
pared	 with	 radioablation;	 no	 comparison	
statistic	 given)	 or	 patient	 satisfaction	 (95%	
for	 both	 medical	 treatment	 and	 radioabla-
tion;	no	comparison	statistic	given).	

Medication	 (initially	 methimazole)	 was	
changed	in	16%	of	patients	because	of	adverse	
effects.	More	than	a	third	of	patients	relapsed	
after	 medications	 were	 stopped	 (time	 to	 re-
lapse	1-57	months);	21%	relapsed	after	a	single	
131I	treatment	(time	to	relapse	5-16	months).	

In another study,  
radioablation outperforms medication
A	 retrospective	 case	 series	 found	 that	 ra-
dioablation	 resolved	 hyperthyroidism	 more	
often	 than	 medical	 therapy	 among	 194	 con-
secutive	 Saudi	 Arabian	 patients	 (mean	 age	
32	 years)	 diagnosed	 with	 Graves’	 disease	
and	 followed	 for	 an	 average	 of	 50	 months.2	
One	 dose	 of	 radioiodine	 (13-15	 mCi)	 cured	
hyperthyroidism	in	83%	of	patients,	whereas		
18	 months	 of	 medical	 therapy	 produced	 re-
mission	lasting	at	least	6	months	past	the	end	
of	 therapy	 in	 only	 26%	 of	 patients	 (no	 com-
parison	statistic	given).	

The	 presence	 of	 TAO	 at	 diagnosis	 in-
creased	the	likelihood	of	radioablation	failure	
(odds	ratio	for	failure	to	respond	to	single	dose	
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Patients on 
medication need 
frequent blood 
tests to monitor 
for thyroid 
activity and 
potential toxicity.
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of	 radioiodine=6.4;	 95%	 confidence	 interval	
[CI],	 1.51-24.4;	 P<.01).	 A	 major	 weakness	 of	
the	study	was	that	the	investigators	didn’t	de-
scribe	the	medication	therapy	clearly.

More patients develop tAO after  
radioablation than medical therapy
An	 RCT	 found	 that	 radioablation	 is	 more	
commonly	 associated	 with	 development	 of	
TAO	 than	 medical	 therapy.3	 When	 investi-
gators	 randomized	 313	 patients	 to	 receive	
131I	 radioablation	 or	 medical	 therapy	 for	
18	 months	 and	 followed	 them	 for	 as	 long	 as	
4	 years,	 more	 patients	 receiving	 radioabla-
tion	developed	TAO	(38%	compared	with	18%	
for	 medical	 therapy,	 using	 intention-to-treat	
analysis;	 P<.001;	 number	 needed	 to	 harm	
[NNH]=5).	 Twenty-five	 percent	 of	 patients	
initially	receiving	medical	therapy	later	under-
went	 radioablation,	 but	 these	 patients	 didn’t	
develop	TAO	at	a	higher	rate.

An	 earlier	 meta-analysis	 of	 2	 RCTs	
(N=189)	also	found	an	increased	risk	of	TAO	
with	 radioablation	 compared	 with	 medi-
cal	 therapy.4	 Patients	 receiving	 radioab-
lation	 were	 more	 likely	 to	 develop	 TAO		
(18%	 vs	 4%;	 relative	 risk	 [RR]=4.2;	 95%	 CI,	
2.0-8.8;	 NNH=7)	 and	 more	 likely	 to	 develop	
severe	TAO	(10%	vs	1.6%;	RR=4.4;	95%	CI,	1.3-
15;	NNH=12).	Adjunctive	use	of	steroids	with	
radioablation	didn’t	alter	the	risk	of	new	TAO.	
However,	steroid	prophylaxis	in	patients	with	
preexisting	TAO	significantly	reduced	the	risk	
of	 progression	 after	 radioablation	 (RR=0.03;	
95%	 CI,	 0.00-0.24).	 The	 authors	 of	 the	 me-
ta-analysis	 didn’t	 evaluate	 the	 quality	 of		
the	RCTs.

Despite low neoplasia risk,  
radioablation isn’t for young children
Expert	 guidelines	 state	 that	 the	 goal	 of	 ra-
dioablation	is	to	induce	lifelong	hypothyroid-
ism,	which	is	managed	with	thyroid	hormone	
replacement.5	 The	 risk	 of	 neoplasia	 after	
radioablation	 is	 believed	 to	 be	 low	 with	 ap-
propriate	 dosing.	 However,	 based	 on	 “theo-
retical	 concerns,”	 experts	 don’t	 recommend	
using	 radioiodine	 in	 children	 younger	 than		
5	years	and	advise	limited	use	in	children	5	to	
10	years	of	age.5

Medication adverse effects include 
rashes, transient agranulocytosis
A	 Cochrane	 review	 with	 7	 RCTs	 (N=620)	 de-
scribing	withdrawal	rates	for	patients	receiving	
medication	 for	 Graves’	 disease	 found	 that	 9%	
to	16%	of	patients	discontinued	treatment	be-
cause	of	adverse	effects.6	Rashes	were	the	most	
common	 adverse	 effect	 (6%-10%	 of	 patients),	
but	as	many	as	3%	of	patients	developed	tran-
sient	agranulocytosis.	 In	addition,	patients	on	
medication	need	frequent	blood	tests	to	moni-
tor	for	thyroid	activity	and	potential	toxicity.

Recommendations
The	guidelines	of	the	American	Thyroid	Asso-
ciation	and	the	American	Association	of	Clini-
cal	 Endocrinologists	 state	 that	 overt	 Graves’	
hyperthyroidism	 may	 be	 treated	 with	 any	 of	
the	 following:	 131I	 radioablation,	 antithyroid	
medication,	or	thyroidectomy.3	Patient	charac-
teristics	(pregnancy,	mild	disease,	goiter	com-
pression	 symptoms)	 should	 help	 determine	
the	appropriate	option	in	any	given	case.								JFP	
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