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Antithyroid drugs are usually considered first-line therapy for manage-
ment of pediatric Graves’ disease because they avoid permanent
hypothyroidism, provide a chance for remission, and are less invasive
than the alternatives of thyroidectomy or radioactive iodine. Methi-
mazole (MMI) is the only antithyroid drug recommended in pediatrics
due to the risk of propylthiouracil-induced liver toxicity. Allergic reac-
tions with MMI occur in up to 10% of patients and, when mild, can be
managed with concurrent antihistamine therapy. Guidelines recom-
mend discontinuation of MMI with serious allergic reactions. We
present the case of an adolescent girl with Graves’ disease and
a serious allergic reaction after starting MMI whose family refused
radioactive iodine and was reluctant to proceed to surgery. Antihis-
tamine therapy was successfully used to allow continued treatment
with MMI. This case demonstrates extension of management guide-
lines for minor cutaneous allergic reactions to MMI, through the use
of antihistamines for a serious allergic reaction, allowing us to con-
tinue MMI and provide treatment consistent with the family’s prefer-
ences and values. Pediatrics 2014;133:e1401—e1404
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Graves’ disease is the most common
cause of hyperthyroidism among chil-
dren.!’ Treatment options include an-
tithyroid drugs (ATDs), radioactive
iodine ("), or surgery, with ATDs rec-
ommended as initial therapy in the
pediatric population.2 Historically, ATD
options included methimazole (MMI) or
propylthiouracil (PTU). In 2008, how-
ever, an expert National Institute of
Child Health and Human Development
panel evaluated PTU drug safety in
children and recommended that PTU
should never be used as firstline
therapy for pediatric Graves’ disease
because of the risk for PTU-induced
liver failure2 MMI's safety profile is
better than PTU’s, but up to 19% of
children experience adverse events,
most of which are minor allergic
reactions.> When pediatric patients
have significant adverse reactions to
MMI, including serious allergy, *'l or
thyroidectomy is recommended.?

We present the case of an adolescent
girl with Graves’ disease and a serious
allergic reaction to MMI whose family
refused "*'l and was reluctant to pro-
ceed to surgery. We describe how an-
tihistamine therapy was successfully
used to allow continued treatment with
MMI, consistent with the family’s pref-
erences and values.

CASE PRESENTATION

A 15-year-old girl of Chinese descent
was referred to our endocrinology
clinic for hyperthyroidism (thyrotropin
0.01 mlU/L [normal 0.5-5.5]; free thy-
roxine [fT4] 63.5 pmol/L [4.93 ng/dL]
[normal 8.7-13.6 pmol/L]; free tri-
iodothyronine [fT3] 41.7 pmol/L [2708
pg/dL] [normal 3.1-6.0 pmol/L]).
Symptoms included fatigue, increased
appetite, neck swelling, and intermittent,
self-resolving episodes of chest pres-
sure lasting 30 seconds. Heart rate was
120 beats per minute; blood pressure
119/76 mm Hg. She had a visible tremor,
left proptosis, bilateral chemosis, double
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vision, and lid lag. The thyroid gland was
diffusely enlarged and rubbery on pal-
pation, with no nodules or bruits. Thyroid
microsomal antibodies were negative.
The diagnosis of Graves’ disease with
concomitant Graves’ ophthalmopathy
(GO) was established.

Because of the chance of hyperthyroid-
ism remission with ATDs and the family’s
desire to avoid '*'l, MMI was started at
15 mg twice daily (0.6 mg/kg/d). Three
weeks later, the patient returned with
a 2-day history of rash and pruritus,
describing an urticarial rash on the
arms, legs, and trunk occurring after
MMI was taken, and disappearing within
a few hours of taking the medication.
MMI was discontinued and the patient
experienced no further episodes of ur-
ticaria. MMI was restarted a week later
at a reduced dosage of 10 mg twice
daily. Ten days after restarting MMI, she
returned to clinic with worsening urti-
caria and reported swelling of the
tongue and throat, consistent with an
immunoglobulin E—mediated Gell-
Coombs type | hypersensitivity reaction,
with potential for anaphylaxis.# Past
medical history was negative for asthma,
allergic rhinitis, and eczema. Thyroid
function showed improved but persis-
tent hyperthyroidism (thyrotropin << 0.05
mlU/L; fT4 43 pmol/L [3.34 ng/dL];
fT3 33 pmol/L [2143 pg/dL]). The di-
agnosis of an adverse drug reaction
to MMI was based on physical findings,
the temporal relationship between
symptomatology and MMI administra-
tion, and the documented adverse
event with previous exposure to MMI.
No laboratory investigations or imme-
diate hypersensitivity skin testing was
performed, because the positive and
negative predictive values for drug-
specific tests have not been deter-
mined for most agents, including MMI 4
Because of the escalating nature of the
patient’s reactions and the possibility
of anaphylaxis, MMI was discontinued.
The urticaria and angioedema resolved

after 4 days. Consultations with col-
leagues considered experts in pediat-
ric thyroid disease recommended
temporary use of PTU followed by *'I.

The options of "'l and thyroidectomy
were presented to the family. They re-
fused "*"l, expressing concerns about
long-term safety. Medical staff were
apprehensive about "*'| given her se-
vere ophthalmopathy (which later re-
quired bilateral orbital decompression
and lateral canthoplasties). In addition,
the patient had booked travel to China 3
weeks later where she planned to
spend 6 weeks visiting family, creating
logistic challenges in arranging '*'l or
thyroidectomy before she left, and
thyroid monitoring while there.

The patient was referred to a pediat-
ric allergist who advised that MMI
could be safely restarted with a con-
current course of diphenhydramine,
an 'H histamine-receptor antagonist, at
20 mg once daily 1 hour before MMI ad-
ministered as a single 15-mg bedtime
dose, with the goal of blocking the va-
sodilation initiated by an 'H mecha-
nism in acute allergic reactions.® After
10 days, during which no allergic
symptoms occurred, she was advised
to increase MMI to 15 mg twice daily.
The diphenhydramine was reduced to
10 mg daily after 2 months, and then
a week later, stopped completely. Total
duration of diphenhydramine was 10
weeks. Two weeks after stopping di-
phenhydramine, she had no thyroid or
allergic symptoms and was biochemi-
cally euthyroid (fT4 11.5 pmol/L [0.89
ng/dL]; fT3 3.8 pmol/L [247 pg/dL]) with
a persistently suppressed thyrotropin
(<<0.05 mIU/L). She continued with MMI
for the next 2 years with no further
allergic symptoms, remaining bio-
chemically euthyroid with a gradual
normalization of her thyrotropin.

DISCUSSION

In the event of a serious allergic re-
action to MMI in children, PTU should
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not be used, except as preparation for
1 or surgery2 The Management
Guidelines of the American Thyroid
Association and the American As-
sociation of Clinical Endocrinologists
recommend that persistent minor
cutaneous reactions to MMI can be
managed with concurrent antihist-
amines. In our case, we successfully
implemented and extended this rec-
ommendation to a serious allergic re-
action, with the patient followed closely
by an allergist, enabling the treatment
to be consistent with the family’s pref-
erence for ATDs and avoidance of sur-
gery and "I,

After starting MMI, our patient de-
veloped urticaria and concurrent
angioedema of the tongue and throat,
suggestive of potential anaphylaxis.6 The
cause of the allergic symptoms, al-
though directly linked with timing of
MMI initiation, cessation, and reintro-
duction, cannot be definitely attributed
to MMI, particularly given the known
association between chronic idiopathic
urticaria and autoimmune thyroid dis-
ease.” The Naranjo algorithm is a vali-
dated questionnaire for establishing
adverse drug reaction causality, with
a score of 10 indicating definite cau-
sality and a score of 5 to 8 suggesting
probable causality. Application of the
Naranjo algorithm to our case provided
a score of 6, suggesting probable ad-
verse drug reaction to MM 8

Anaphylaxis is a serious allergic re-
action that is rapid in onset and may
cause death, so the Hyperthyroidism
Management Guidelines recommend-
ing MMI discontinuation were followed.
131 was refused by the family because
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of concerns about its long-term safety.
The medical staff were also reluctant to
use "I because of her severe GO. "*'lis
associated with a small but increased
risk of development or worsening of GO
compared with ATDs and, therefore,
steroid prophylaxis is required for
patients with preexisting G0.° Thyroid-
ectomy was also not consistent with
the family’s treatment preferences and
is associated with a higher complica-
tion rate.’0 Additionally, there were lo-
gistical concerns regarding the patient’s
upcoming travel plans, which factored
heavily in the patient’s and health pro-
fessional’s decision-making. As a re-
sult, there was a strong desire by both
family and medical staff to keep the
patient on ATDs.

ATDs avoid permanent hypothyroid-
ism, which usually occurs after "'l and
surgery.! Furthermore, ATDs offer a
chance of remission. Studies suggest
that 25% to 29% of children achieve
remission with every 2 years of ATDs, .12
with a recent study reporting long-
term remission rates up to 49% after
8 to 10 years of ATDs."™ As a result,
many practitioners will keep patients
on ATDs for 2 to 3 years, and only if
remission is not achieved, or there is
an adverse reaction to ATDs or non-
adherence, will they recommend "'l
or surgery. Older age at diagnosis,
lower initial thyroid hormone con-
centrations, and a more rapid initial
response to ATDs have been shown to
be predictors of early remission.'" Qur
patient falls within these criteria ex-
cept for her high initial fT4 and fT3
levels, and so had she not had an ad-
verse reaction, she would have been

2. Bahn Chair RS, Burch HB, Cooper DS, et al;
American Thyroid Association; American
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encouraged to continue MMI therapy
for 2 to 3 years. The use of PTU, the
only other ATD available, was highly
discouraged, even in the shortterm,
because of the concerns of PTU-
induced hepatotoxicity and because
the patient would not have access to
adequate safety medical monitoring
(ie, liver transaminase levels) while
traveling in China. Additionally, PTU
could never be a long-term solution
given current guidelines and the risk
of PTU-induced hepatoxicity. As the
allergic reaction was driving the clin-
ical decision-making, an allergist’s
opinion was sought, leading to the
recommendation that MMI could be
safely continued with concurrent an-
tihistamine therapy.

Management guidelines for pediatric
Graves’ disease recommend MMI, ¥},
or surgery, encouraging dialogue be-
tween practitioners and patients to
choose the treatment that best suits
the patient and the patient’s values.
This case illustrates the highly in-
dividualized, and often complex nature
of the treatment of pediatric Graves’
disease. To our knowledge, this is the
first report of pediatric Graves’ disease
in which a patient was able to continue
on MMI after a serious allergic reaction.
The approach presented here may
provide an option for practitioners and
families who are reluctant to use '*|
or thyroidectomy after a serious al-
lergic reaction to MMI. This case also
provides support for, and draws at-
tention to, the recommendation for
continuing MMI with concurrent anti-
histamine therapy after a minor cuta-
neous adverse event.

Hyperthyroidism and other causes of thy-
rotoxicosis: management guidelines of the
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