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Radioactive iodine therapy (RAIT) is one of the important
treatment modalities in the management of differentiated
thyroid cancer (DTC). RAIT with iodine-131 has long been used
in the management of DTC for the ablation of residual thyroid
or treatment of its metastases. Despite being reasonably
safe, radioiodine therapy is not always without side effects.
Even relatively low administered activities of RAIT used for
remnant ablation have been associated with the more clinically
significant side effects of sialadenitis, xerostomia, salivary gland

pain and swelling, dry eyes, excessive tearing, or alterations in
taste in as many as 25% of patients. Given that there is a lack of
comprehensive management of these RAIT-induced adverse
effects, this paper explores the use of other nonpharmacological
measures and their effectiveness as interventions to minimize
salivary gland damage.
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Introduction

Differentiated thyroid cancer (DTC) is defined as a
carcinoma deriving from the follicular epithelium and
retaining basic biological characteristics of healthy
thyroid tissue.!!! The incidence of thyroid cancer has been
increasing in many countries over the past 30 years while
mortality has been slowly decreasing.’? DTC, namely
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papillary and follicular thyroid carcinoma, accounts for
over 90% of all thyroid cancers.®’ The number of DTC
survivors within Europe accounts for approximately
250,000, meaning that the DTC management has
significant patient quality of life and pharmacoeconomic
implications that need to be considered.'l The guidelines
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for the treatment of DTC involve thyroidectomy with
suppression of thyroid-stimulating hormone using
levothyroxine.” ¢ Radioactive iodine is often administered
postoperatively to ablate remaining thyroid tissue, eliminate
any suspected micrometastases, or eliminate recurrent
disease.>S! Radioactive iodine therapy (RAIT) is defined
as the systemic administration of 131-sodium or potassium
iodide (') for selective irradiation of thyroid remnants,
microscopic DTC or other nonresectable or incompletely
resectable DTC, or both purposes.!V Todine-131 (I-131) is
a beta-emitting radionuclide with a maximum energy of
0.61 MeV, an average energy of 0.192 MeV, and a range in
tissue of 0.8 mm."

Radioactive Iodine Therapy-induced
Adverse Effects

RAIT is frequently used in the treatment of thyroid
disorders such as thyroid carcinoma or thyrotoxicosis and is
generally well tolerated if appropriate single and cumulative
activities are used and precautions employed. However,
the RAIT procedure does have a number of potential early
and late adverse effects because of its concentration in the
salivary glands by the striated ducts that can cause glandular
damage and consequent salivary dysfunction.!® These
include a range of uncomfortable symptoms such as pain or
swelling in the neck and parotid region, sialadenitis, dryness
of mouth, altered taste, and difficulty in swallowing."”)

Pharmacological Interventions
for Managing Radioactive Iodine
Therapy-induced Adverse Effects

The management of RAIT-induced adverse effects
through conventional pharmacological interventions
has proven to be lacking. Patients continue to experience
various levels of adverse effects not only during
RAIT but also long after the completion of the
treatment. Furthermore, it is not infrequent that
many patients to experience pharmacological-induced
secondary side effects caused by medications such as
pilocarpine and amifostine. The main barriers limiting
the applicability of amifostine have been the logistics of
its use and its toxicity.'”? Similarly, for pilocarpine, the
side effect rate is high (usually the result of generalized
parasympathomimetic stimulation), and side effects tend
to be the main reason for withdrawal.!'’'? These side
effects include sweating, wheezing, abdominal cramps,
lacrimation, nausea, vomiting, diarrhea, dizziness,
headache, palpitations, asthenia, chills, increased urinary
frequency, and rhinitis. These can lead not only to patients’
poor adherence to the pharmacological treatment but also

to RAIT.!¥ Furthermore, patients are reluctant to take
these medications who creates an additional burden as a
result of polypharmacy that they already experience.l'¥
Additional barrier to the pharmacological treatments
is the financial toxicity that many patients might face
as a result of the expensive treatments they need to
undertake.[”

Nonpharmacological Interventions
for Managing Radioactive Iodine
Therapy-induced Adverse Effects

Preceding studies have mainly emphasized on the use of
various sialogogues as nonpharmacological means to better
manage the treatment-induced adverse effects. The studies
provided evidence on the varying level of effectiveness of
these nonpharmacological interventions. Sialogogues such
as lemon candy, Vitamin E, lemon juice, and lemon slice
can reduce the damage caused to the salivary glands by
increasing salivary secretion and hence help the excretion
of the radioiodine. Other nonpharmacological interventions
include the use of Vitamin C and chewing gum. Parotid
gland (PG) massage is also used to manage radioisotope
accumulation in the salivary gland.

A study by Liu et al.l'! explored the effectiveness of
Vitamin C (lozenge containing 100 mg of Vitamin C) as
a sialogogue in decreasing '*'T absorption by the salivary
glands. Salivary gland scintigraphy was used to assess the
damage induced to the glands by the 1'I at several time
points. The results showed that Vitamin C had a limited
effect in decreasing 3'I absorption by the salivary glands.

Hong et al.'"7 in a prospective study with 44 patients who
underwent total thyroidectomy and '*'I ablation explored
the effect of PG massage for removal of radioiodine from
the PG. Three serial salivary gland scans were performed
2 h after administration of *I. PG massage reduced the
radioiodine accumulation in PG and can, therefore, be
applied to thyroidectomized thyroid cancer patients who
received high-dose radioiodine therapy to reduce PG
dysfunction.

Fallahi er al.'® in a double-blind, randomized controlled
trial tested the effectiveness of Vitamin E (800 IU of Vitamin
E orally) in preventing salivary gland damage caused
by B! therapy in DTC patients following thyroidectomy.
Salivary gland scintigraphy was performed on the day
of administration of 'I and 6 months later. The results
showed that Vitamin E was effective in reducing salivary
gland damage.

The effectiveness of lemon juice was tested in a pilot
study" in nine patients awaiting '3'I ablation. The patients
underwent two salivary gland scintigraphies; the first just
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after drinking lemon juice and the second without lemon
juice, after administration of !#’I. Based on the results, a
lower percentage of radiation absorption was observed in
patients who received the lemon juice.

Chewing gum's effect in reducing salivary gland
damage induced by '*I was tested in a prospective study?”!
with ten patients awaiting radioiodine therapy following
total thyroidectomy. The results showed that chewing
tasteless gum immediately after administrating I did not
significantly reduce the absorbed dose to the salivary glands.

Nakada et al.?'! explored the effect of lemon candy
prospectively and longitudinally in two groups of patients
with postsurgical DTC with varying regimens for sucking
lemon candy. The onset of salivary side effects was
monitored during hospital admission and regular follow-up
on the basis of interviews with patients, a visual analog scale,
and salivary gland scintigraphy using *™Tc-pertechnetate.
Based on the results, the authors concluded that lemon
candy can have positive effects on reducing salivary glands
damaged when administered 24 h after radioiodine therapy.

Nakayama et al.?? investigated the effects of aromatherapy
in decreasing salivary gland damage in 71 patients with
DTC undergoing RAIT. Patients in the aromatherapy
group inhaled a blend of 1.0 mL of lemon and 0.5 mL of
ginger essential oils. Patients in the control group inhaled
distilled water as placebo for 10 min during admission.
The results showed an amelioration of salivary gland
function in the aromatherapy group, suggesting the efficacy
of aromatherapy in the prevention of treatment-related
salivary gland disorder.

Thyme honey is also another sialogogue that can be
effective in the management of xerostomia in this group
of patients. Thyme honey was tested for its effectiveness
in managing treatment-induced xerostomia in 72 head
and neck cancer patients receiving radiotherapy or/
and chemotherapy or/and surgery. This was a parallel
randomized controlled trial with two equal arms,
the experimental arm (thyme honey) and the control
arm (saline). The study has demonstrated the safety
and efficacy findings of thyme honey in head and neck
cancer patients for the management of treatment-induced
xerostomia.?! Thyme honey is currently tested for
its effectiveness as a complementary intervention for
decreasing salivary gland damage due to radioiodine (**'1)
therapy. This is a RCT with a 2 X 3 mixed between-within
subjects design that will include in total, 120 participants
of postsurgical DTC, who will be referred for '*'I
therapy to ablate the remnant thyroid tissue or to treat
metastatic tumor. The effectiveness of thyme honey
will be prospectively studied under varying regimens
of lemon candy (standard treatment) and thyme honey
mouthwashes (experimental intervention).?¥

Conclusion

The incidence of thyroid cancer has been increasing
in many countries, and this means that an increasing
number of patients will undergo RAIT, which is
associated with salivary gland damage. This damage is
exacerbated by the accumulation of iodine as the number
of therapies increases, especially in those cases where
there is the insufficient ability of the salivary glands to
excrete I'3!. Taking preventing measures can reduce the
severity of salivary gland disorders which in turn may
help patients avoid therapy interruption as a result of the
adverse effects. These preventing measures include both
the use of pharmacological and nonpharmacological
means.

Pharmacological measures used to reduce salivary gland
damage although produced an increase in the saliva flow
facilitating the excretion of I'*! these were associated with
significant side effects that many patients find intolerable.
However, both pilocarpine and amifostine have better
effects when the dose is titrated to suit individual needs.
Based on the available evidence, sialogogues such as lemon
candy, Vitamin E, lemon juice, and lemon slice and parotid
gland massage can reduce the damage on salivary glands.
A systematic review by Christou e al. demonstrated
that lemon candy appears to have the most statistically
positive significant effect from all the nonpharmacological
interventions reported in the literature.

This paper has highlighted the value of both
pharmacological and nonpharmacological measures to
reduce the RAIT-induced adverse effects. The optimal
management of these adverse effects includes the use
(inappropriately titrated doses) of both measures to reduce
salivary gland damage.
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