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Objective: To describe a 4-year-old girl with Graves disease and methimazole allergy who underwent
desensitization, allowing continued methimazole use when other treatments were contraindicated.
Methods: We formulated a desensitization plan utilizing cetirizine and prednisone for a patient with
previously diagnosed Graves disease who developed urticaria and arthralgias from methimazole. She
was admitted for monitoring of rash, urticaria, angioedema, and anaphylaxis. Her methimazole dose was
increased as tolerated and then titrated as an outpatient.
Results: A 4-year-old girl presented with a heart rate of 195 beats/minute, blood pressure of 145/108, and
subsequent labs of undetectable thyroid stimulating hormone (TSH), free T4 5.8 ng/dL, thyroid peroxi-
dase antibody 11.5 IU/ml, and TSH receptor antibody 39.03 IU/L, consistent with Graves disease. She
developed urticaria and arthralgias after 2.5 weeks on methimazole, which resolved with drug cessation.
Because of her age, the risks of radioactive iodine ablation and surgery were concerning; therefore,
methimazole desensitization was attempted. Prednisone (1 mg/kg/day) and cetirizine (5 mg/day) were
started prior to low-dose methimazole reintroduction and continued for 7 days. Methimazole was then
gradually increased to a final dose of 15 mg daily (0.8 mg/kg/day). Free T4 normalized within a month
(1.12 ng/dL), and her TSH normalized within 10 months (4.61 mcU/mL). Except for 2 possible break-
through allergic responses that resolved with pulse steroids, she continues to tolerate methimazole.
Conclusion: We describe a case of methimazole desensitization. In this patient, pretreatment with
prednisone, coupled with daily cetirizine, successfully induced methimazole tolerance when other
treatment modalities were contraindicated.
© 2021 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The most common cause of hyperthyroidism in pediatrics,
Graves disease, usually occurs after 11 years of age.1 The incidence
increases with age with an estimated 0.1 per 100 000 person-years
rate in young children and a 3 per 100 000 person-years rate in
adolescents.2 Antithyroid drug therapy with thionamides is rec-
ommended as first-line treatment but is associated with rare, albeit
significant, side effects. Methimazole is the preferred antithyroid
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drug therapy because propylthiouracil has the risk of severe hep-
atotoxicity in children3,4 However, up to 19% of patients experience
methimazole-associated side effects, mostly limited to minor
allergic reactions, including urticarial skin rashes, arthralgias, and
nausea. A very small percentage will develop diffuse arthralgia,
agranulocytosis, and Stevens-Johnson syndrome.5 In cases of
adverse reaction, contraindication, patient/family preference, or
clinician judgment, definitive therapy may be pursued.

Definitive therapy options include radioactive iodine ablation
(RAI), sufficient to cause hypothyroidism, and total thyroidectomy.
While RAI is overall safe and well-tolerated, it has risks, including
possible long-term increased risks of thyroid cancers, breast can-
cers, and hyperparathyroidism from parathyroid hyperplasia.6,7

Because RAI-related adverse events are associated with both dose
and patient size, RAI is generally restricted to children older than 10
years or used at a low dose in children aged 5 to 10 years8 and
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Physical exam findings in the patient. A, Exophthalmos. B, Urticarial rash (throughout body, back shown here).
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contraindicated in children less than 5 years old.9 In these cases,
thyroidectomy is an option. However, surgery carries the risk of
hypocalcemia, hypoparathyroidism, and nerve injury resulting in
vocal cord palsy, especially in younger children given their size and
anatomy.2,6 Best outcomes are obtained with high-volume centers.
Furthermore, the patient should be euthyroid prior to surgery.9

We describe a case report of a 4-year old girl with Graves disease
who developed an allergy to methimazole, in whom methimazole
desensitization was successful.

Case Report

A 4 year, 1-month-old girl presented with a heart rate in the
190s, respiratory rate in the 30s, blood pressure 145/108, agitation,
diaphoresis, heat intolerance, tremor, arthralgia, and myalgia.-
Physical examination showed exophthalmos (Fig. 1 A), thyro-
megaly, and thyroid bruit. Her laboratory results showed
undetectable thyroid stimulating hormone (TSH) (0.4e4.2 mcU/
mL), total T3 464 ng/dL (82e179 ng/dL), free T4 > 6.0 ng/dL (0.6e1.5
ng/dL), TSH receptor antibody 39.0 IU/L (</¼1.75 IU/L), thyroid
peroxidase antibody 11.5 IU/mL (0.0e9.0 IU/mL), and thyroglobulin
antibody <0.9 IU/mL (0.0e4.0). Graves diseasewas diagnosed. After
2.5 weeks on methimazole, she developed widespread urticaria
and debilitating arthralgias (Fig. 1 B). Stopping methimazole
resulted in symptom resolution, but with persistent thyrotoxicosis
requiring hospital admission.

We considered definitive therapy. The clinical teamwas wary of
RAI considering her young age. All agreed that surgery would be
technically challenging given her age, small neck size, and hyper-
emic gland. Furthermore, the American Thyroid Association (ATA)
guidelines recommend euthyroid state prior to thyroidectomy, not
feasible in this case. We discussed using propylthiouracil, but were
reluctant considering the relatively high risk of hepatoxicity and
cross-reactivity. Therefore, we consulted an allergist for methima-
zole desensitization (outlined in Fig. 2). This process was further
guided by literature review of general desensitization guidelines
and specifically for methimazole desensitization. A regimen using
prednisone (1 mg/kg/day) and cetirizine (5 mg/day) during a 3-day
elective hospitalization was adopted. These medications were
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started 1 day prior to methimazole reintroduction. Prednisone was
continued for 7 days and cetirizine indefinitely. Methimazole was
restarted at 2.5 mg daily (0.15 mg/kg/d) and gradually increased to
a final dose of 15 mg daily (0.8 mg/kg/day). The patient tolerated
this regimen and was discharged.

After 2 weeks on methimazole and cetirizine, the patient
redeveloped myalgias and arthralgias but without rash. Restarting
1 mg/kg/day prednisone (for 5 days) resolved her pain after 1 dose.
Labs at that time showed leukocytes 8.3 x 103/mL (4.3e12.4/mL) with
58% neutrophils, alkaline phosphatase 232 IU/L (133-309 IU/L),
aspartate aminotransferase 30 IU/L (0-75 IU/L), alanine amino-
transferase 18 IU/L (0-28 IU/L), creatine kinase 55 U/L (24e173 U/L),
and free T4 1.12 ng/dL (0.95-1.75 ng/dL). As this seemed to be a
methimazole side effect rather than myositis, and considering
normal T4, methimazole was reduced to 0.4 mg/kg/d in hopes of
better tolerance; however, she later required an increase to 0.8 mg/
kg/d methimazole for hyperthyroidism control (free T4 of 3.31 ng/
dL). After 10 months on 0.8 mg/kg/d methimazole, her thyroid labs
normalized (TSH 4.61 mcU/mL [0.700-5.970] and free T4 1.19 ng/dL
[0.85-1.75]) and themethimazole dosewas reduced to 0.4 mg/kg/d.
She experienced a widespread urticarial rash 11 months after
desensitization (1month after dose decrease) that was treated with
1 mg/kg/day prednisone for 5 days (plus rapid taper to avoid
rebound allergy) while continuing methimazole, with subsequent
resolution of her rash. It is unclear if methimazole caused her ur-
ticarial rash considering the recent dose decrease; the prednisone
was used out of an abundance of caution. Parents wished to
reconsider definitive therapy and remained hesitant to utilize RAI.
They consulted with a surgeon, deciding to defer surgery in favor of
continued medical management. She is now 5 years old and con-
tinues to tolerate her methimazole. Parents stopped the cetirizine
after 17 months without allergy reappearance. Her medical course
is outlined in Figure 3.

Discussion

Here, we present a case of methimazole desensitization when
RAI was contraindicated and thyroidectomy posed significant
risks. According to the ATA hyperthyroidism guidelines,9



Fig. 2. Protocol for Methimazole Desensitization

Fig. 3. Outline of patient’s medical course.
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methimazole is the preferred, first-line treatment option; pro-
pylthiouracil (PTU) is associated with an unacceptable risk of
hepatotoxicity in children” (emphasis added). The ATA guidelines
also recommend proceeding with definitive therapy if a signifi-
cant adverse event occurs, because the risks of PTU are greater
than the aforementioned options. However, definitive therapy
options were also problematic.

RAI is contraindicated in children younger than 5 years, largely
due to lack of strong data in children, especially of this age group.9.

One concern pertains to the theoretically increased risk of thyroid
cancer, but few studies have addressed this. One study showed no
increased risk in thyroid cancers or leukemias in 30þ years of
follow-up after RAI, but it did not have adequate statistical power.10

Another group analyzed nearly 19 000 individuals, showing a dose-
dependent positive association with RAI and mortality from solid
cancers.7 However, this cohort was composed of adults, so the
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pediatric risk is unknown. Based upon modeling, the radiation
exposure is negatively correlated with body size; thus, the ATA
recommends “avoiding” RAI in those less than age 5 while using
RAI with caution in those aged 5 to 10 years. Naturally, extenuating
circumstances could justify utilizing RAI in a child <5 years. In our
case, we discussed the option of RAI, but were reluctant given her
age and uncontrolled hyperthyroidism. Importantly, the patient’s
parents wished to avoid RAI.

Surgical complication rates are higher in children, more so in
younger children, and ideally performed by a high-volume thyroid
surgeon.6,9 Moreover, the patient should be rendered euthyroid as
the hyperemic, hyperthyroid gland poses evenmore risk.9 This goal
was not attainable in our patient. We considered utilizing PTU prior
to surgery but were reluctant considering the hepatotoxicity risk.
Therefore, after discussion with her parents, we pursued
desensitization.
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As outlined above, she had 2 reactions after restarting
methimazole, 1 within weeks and 1 nearly a year later. She was
treated with pulse-dosed prednisone out of caution both times.
The first time, there was no rash but rather arthralgias and/or
myalgias, which are not typical allergic reactions. Vasculitis or
myositis were possibilities, although her normal creatine kinase
was reassuring. We did not obtain a sedimentation rate nor
antineutrophil cytoplasmic antibodies; however, in clinic, she
was well-appearing and her symptoms resolved after 1 day of
prednisone. Thus, the likelihood of vasculitis was low.

To our knowledge, reports of methimazole rechallenge
following urticaria have been described twice. In 1 case,11 an
adolescent developed an anaphylactic reaction but was able to
tolerate the methimazole with initial pretreatment of diphen-
hydramine. Another report12 describes the slow reintroduction
of low-dose methimazole in 9 patients with prior allergy after 6
to 21 years of PTU treatment; 8 patients had no allergic re-
actions after methimazole reintroduction. The youngest patient
was 15 years old; thus, to our knowledge, this is the youngest
reported case of successful desensitization. We chose a combi-
nation of pulse prednisone and a second-generation H1-
antihistamine for the following reasons: (1) she would likely
not tolerate prolonged methimazole up-titration due to thyro-
toxicosis, (2) prednisone has the dual action of immunosup-
pression and mitigating hyperthyroidism, and (3) cetirizine is
less sedating than diphenhydramine and can be continued
indefinitely with minimal adverse effects. It appears that cetir-
izine facilitates overall tolerance while prednisone quells
breakthrough reactions. We would only advocate for short-term
burst prednisone use in this situation given the adverse effects
of long-term therapy.

Conclusion

Management of Graves disease in very young children with
methimazole allergy is complicated by the limited treatment op-
tions. This case highlights that pretreatment with prednisone,
coupled with daily cetirizine, and may be used to induce methi-
mazole tolerance in a patient with an adverse reaction. This case is
the first report of a patient who tolerated methimazole at thera-
peutic dose, after prednisone pretreatment and daily cetirizine.
While replication of our results in more patients is needed to
determine the general efficacy of our approach, we hope this case
report provides a guide to physicians caring for patients in similar
situations.
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