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INTRODUCTION

Radiotherapy (RT) is an essential treatment

ABSTRACT

Background: This research was conducted to evaluate the potential benefits
of zinc sulphate in the prevention of radiation induced mucositis in patients
who are being treated for head and neck cancers. Materials and Methods:
Forty patients with proven cancers of head and neck were randomly divided
into 2 equal groups that either received zinc sulphate or placebo (control
group). Patients who received curative radiotherapy or chemoradiotherapy
were instructed to take zinc sulphate capsules (30 mg) daily at 8 hours
interval. They were to begin 10 days before the start of treatment and
continued until 2 weeks after completing the schedule. Mucositis was
evaluated weekly according to the Oral Mucositis Assessment Scale (OMAS).
Results: In both groups (zinc and control) mucositis was evident during the
first week but its prevalence was 40% and 70.5% in the zinc and placebo
groups respectively at the end of this period. This difference was significant
(p<0.0001). The mean severity of oropharyngeal mucositis increased after
commencement of radiotherapy and reached to maximum intensity in the
4th week. Control group showed higher severity (p<0.0001). In comparison
with the placebo group, the mucositis score of OMAS in the zinc group was
lower until at 2 weeks after end of the treatment (p=0.0001). Conclusion: The
present study shows that Zinc sulfate is effective in reducing the severity of
radiation induced oropharyngeal mucositis. In addition, it delays the
development of mucositis and may be used at a lower dose (30 mg 3 times
daily) with the same benefit but fewer side effects.
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cancers is mucositis which is the main factor of
dose limiting side effect (+-7).Radiotherapy
induces mucositis in 70% of patients with
hypopharynx and all patients with mouth,

for most patients with head and neck cancers
(1-3), One of the most commonly troublesome
side effects of radiotherapy in head and neck

nasopharynx or oropharynx cancers (8.
The main factor to determine the incidence of
mucositis is based on the cancer treatment
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protocol. So the incidence of mucositis in
current head and neck radiotherapy protocols,
altered fractionated radiation, chemoradiation
and conventional radiation are respectively 85-
100%, 100%, 89% and 97% (®). Mucositis might
be seen in 100% of patients receiving aggressive
myelo-ablative chemotherapy. Prevalence and
status of mucositis will be increased in chemo
radiation accompany with hyper fractionated
program (10, The severity of mucositis is
dependent to many factors such as: genetic
factors, anti-cancer treatment protocol, sex, age,
nutritional status and oral hygiene.

Oral mucositis has different presentation
that initially appears as erythema and
subsequent ulceration, necrosis and bleeding.
Severe pain, odynophagia and dysphagia, with
consequential anorexia, disorder in food intake
and speech problem are other symptoms of
mucositis. Oral mucositis could be a potential
way for local and systemic infections.
Furthermore, mucositis usually changes the
radiotherapy  program such as delays in
administration or limitation in radiation dosage.
It may also increase hospitalization and cost of
the treatment. Interruption in treatment and
prolongation total radiation time may make
deficiency on radiotherapy effects in the head
and neck cancers and decrease patient survival.
One week after conventional RT schedule (2 Gy/
day and 10 Gy/week), inflammatory signs begin
to appear. Initially it appears as a white
discoloration and develops to maximum
situation in dose of 3000 cGy (*1). Prevention of
secondary infection, decrease of pain and
correction of nutrition imbalance should be
considered as important objectives in treatment
of mucositis®).

A mass of investigations is growing to find an
effective agent to reduce and prevent of
mucositis. Many modalities and materials such
as antibiotics, anti-inflammatory agents,
cytokines  (granulocyte  colony-stimulating
factor, granulocyte macrophage
colony-stimulating  factor), = mouth-coating
agents (sucralfate), vitamins (A and E), amino
acids (glutamine), prostaglandins (PGE-1, PGE-
2), immune regulatory agents (immunoglobulin,
pentoxifylline), cytoprotectors (amifostine),
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hormones (melatonin) and honey preparations
have been administered either prophylactic or
after the onset of symptoms. But there were no
approved treatment (12.13),

Zinc is essential element for body to make
many enzymes which participate to multiple
functions such as cell prolifration, wound
healing, free radical protection, infection
protection, epithelial organization and immunity
(2. 14), Zinc sulphate is a colorless inorganic
compound which might be a promising agent to
prevent and reduce severity of mucositis (5
16) Regarding to zinc function on the human
body, this research was conducted to evaluate
potential effects of zinc sulphate to prevent
radiation induced mucositis in patients with
head and neck cancers.

MATERIALS AND METHODS

The study was approved by ethical committee
of Babol University of Medical Sciences. It was a
phase III, double blind, placebo controlled,
randomized clinical trial that was conducted in
the department of Radiotherapy of Babol
University of Medical Sciences from February
2009 to May 2011. it was registered in Iranian
Registry of Clinical Trials (www.irct.ir) with ID
No: [RCT201106116734N3 . Forty patients with
proven squamous cancers of head and neck were
entered in study (Karnofsky’s performance
status 270). All patients were fully informed
about the research before entering to the
program and a written informed consent form
was signed. Patients were randomly divided into
2 equal groups either received zinc sulphate or
placebo (control group). Patients received
curative radiotherapy or chemoradiotherapy.
Planned treatment was at least 6000cGy total
radiation dose of external beam radiotherapy to
at least one third of the oral cavity. Exclusion
criteria were: concurrent disease (diabetes
mellitus, hypertension, autoimmunedisorder,
chronic inflammation, cardiac disease, etc.)
previously administration of cytotoxic
chemotherapy or radiotherapy, patients refusal,
infection of mouth and systemic infection.
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Patients with interruption in the treatment were
excluded from study as well. Patients were
informed to take zinc sulphate capsules (30 mg)
three times daily at 8 hours interval. It has been
started 10 days before beginning of treatment
and continued to 8 weeks after the end of
treatment. During treatment until 2 weeks after
treatment, a radiation oncologist and a
periodontist evaluated oral and pharyngeal
mucositis weekly according to the Oral
Mucositis Assessment Scale (OMAS). This
scoring system was introduced by Sonis(3)
which is a simple method and easy use to
records the parameters of mucositis accuracy.
Oral cavity has been divided into 9 regions:
hard and soft palate, floor of mouth, upper and
lower lips, left and right buccal mucosa, left and
right ventral and lateral tongue. All regions of
oral cavity had been assessed for erythema and
ulcer.

Erythema considered as: 0 point (no
erythema), 1 point (mild to moderate erythema)
and 2 points (severe erythema). It was for
ulcers as follows: 0 point (no ulcer), 1 point
(ulcer <1 cm), 2 points (ulcer 1-3 cm) and 3
points (ulcer >3 cm).

Cobalt-60 at 80 cm SSD was used for
treatment.Two parallel-opposed lateral fields
and an anterior lower neck field were planned
daily with a mid-plane radiation dose of 200 cGy
to a total of 6000-7000 cGy in 30-35 treatment
sessions. A dose less than 4600cGy were
restricted for spinal cord. Residual disease at the
primary site was irradiated with a boost dose of
1600-2400 cGy. There were shielding blocks for
patients who need. Thirty four pa-
tients treated concurrent radiotherapy and
chemotherapy = with  receiving  cisplatin
(100mg/m2) with or without 5-fluroracil
(5-FU) on the first 3 days of first week and
interval continued each 3 weeks during of
treatment period. General physical
examination, renal and liver function tests were
done before beginning of radiotherapy or
chemotherapy period. Placebo capsules filled
with starch and designed same medicine firm,
form and color to zinc sulphate. Patients
administrated capsules a period of 10 days
before beginning of the treatment to last
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day. Treatment interruption was considered if
patient had break time in radiotherapy for more
than 5 days. Patients were asked to drink enough
water, brush the teeth with soft brush daily,
avoiding drink too hot or cold liquids and do not
eat spiced or sour foods. Severity, duration and
commencement of radiotherapy induced
mucositis have been evaluated by the SPSS 16.
To determine the effectiveness of zinc sulphate
to prevent or reduce of oral mucositis, The Mann
-Whitney, Fisher’s exact, Pearson chi-square
tests and Friedman variation analysis were per-
formed. P<0.05 was considered as statistically
significant difference point between the results
of the groups.

RESULTS

In control group, 2 patients in 4t week and 1
patient in 5% week leave out the treatment
program due to sever mucositis and interruption
of treatment but all patients stayed and finished
the treatment in zinc group. All patients
tolerated zinc sulphate without any considerable
side effect. The mean * SD and range of the
patients’ age in zinc group and control group
were 49.5 + 17.47 (18-78) and 52.82 + 14.03 (22
-71), respectively and in both group male
patients were predominant. After nasopharynx,
oral cavity was most prevalent primary site
(table 1).

Comparison of mucositis development
between 2 groups showed that sex, age,
histological type, disease, treatment modalities,
and chemotherapy regimen didn't make
statistically significant differences.

Based on the OMAS criteria, mean of oral and
pharyngeal mucositis severities had been
increased after commencement of radiotherapy
and reached to maximum tendency at 4t week.
Meanwhile, control group showed highest
severity in mucositis(p<0/0001). The mucositis
score of the OMAS in the zinc group was lower
at the weekends(p<0.0001) compared to
placebo group. For 2 weeks after end of the
treatment, difference between results of zinc
and placebo groups were statistically significant
(p<0.05)(figure 1).
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Tablel. characters of the patients.

Variable | Zinc sulphate group | Placebo
Gender
Male 12 9
Female 8 8
Age
Range 18-78 29-78
Median 49 52
Tumor site
Nasopharynx 11 10
Oral cavity 6 5
Primary in neck ganglion lymphomas | 1 1
Tonsil 2 1
Surgery before radiotherapy
Yes 8 6
No 12 11
Concurrent chemoradiotherapy
Yes 17 15
No 3 2
Radiotherapy doses (cGy)
Range 4000-7000 4000-7000
Median 6600 6600
16.0
14.0
12.0
@
g 10.0
2 8.0
g 6.0 —&—Placebo
4.0 —— Zinc Sulphate
2.0
0.0
0] 2 4 6 8 10

Time (weeks)

Figure 1. Initiation and severity of mucositis in the placebo and zinc groups by the time.

In both groups of study mucositis has been
expressed during the first week but the
prevalence of mucositis were 40% and 70.5% in
zinc and placebo groups, respectively at the end
of this week (p<0.0001).

In weeks2-7 and 8, the severity of oral and
pharyngeal mucositis were lower in the zinc
group, (p<0.003) (figure 2).

Severity of oral and pharyngeal mucositis has
been compared in male and female of both
groups at the end of 3rd week. The severity was
more in male however, was no significant
(figure 3).
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DISCUSSION

A mass of materials has been examined to
reduce radiation induced mucositis but the
results were controversial and there is no
approved agent. Therefore, this study has been
conducted to find a way to reduce
mucositis which is one of the most common dose
-limiting side effects of radiotherapy in patients
with head and neck cancers. Mucositis could
interrupts treatment protocol in 11% patients
and leads a rest of 2-3 weeks during
radiotherapy schedule that decreases the chance
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Figure 2. Incidence of mucositis among placebo and zinc groups in the weeks1 & 2.
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Figure 3. Comparison of initiation and severity of mucositis in male and female in the placebo and zinc groups by the time.

Sucralfate has been evaluated to prophylactic
control of mucositis by Carter et al, but using
sucralfate mouth wash during RT did not reduce
mucositis severity(19. Although the study of
Cengiz on sucralfate was hopeful (29). Amifostine
is an organic thiophosphate agent that is
confirmed as a radio and cyto-protective
material by the American Society of Clinical
Oncology (ASCO) and by Food and Drug
Administration (1). Buntzel et al. showed that
amifostinecan decrease the incidence, severity
and duration of mucositis(!8), In contrast, Brizel
et al demonstrated that there was no beneficial
management of mucositis in patients who
received amifostine during their radiotherapy
treatment(?)). Nausea, vomiting and hypotension
were reported as side effects of amifostine. But
zinc sulphate had no side effect.

Zinc is an antioxidant, stabilizer of DNA, RNA
and organelle structure (2224). [t acts as an
important co-factor for synthesis of DNA and as
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a component helps to wound healing. It has
anti-inflammatory effect (2527 and used as
immune system modulator (28-30), Based on these
properties, zinc sulphate could have preventing
role in decreasing radiation-induced side
effects. Zinc sulphate even corrects taste
sensation changes during radiotherapy for head
and neck cancer31.32),

Pathophysiology of mucositis can be
developed in five phases: initiation, message
generation, amplification, ulceration and healing
phases. Initiation phase is caused by free
radicals resulting chemotherapy or radiothera-
py. The free radicals damage DNA and induce
releasing of cell transcription factors. These
factors increase cytokines such as IL-1 and TNF-
alpha which induce inflammation and followed
by ulceration. Re epithelialization is final phase
that epithelial cells heal the ulcer (33.34),

Initiation and message generation phases
could be affected by zinc(14 35-40), Ertekin et al
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showed that zinc delays initiation of ulcer and
no patient expressed phase 3 or 4 mucositis (2
14), Furthermore, there was no interruption in
the radiotherapy course using zinc. These
results have been previously reported (41). The
study showed that zinc can reduce severity of
mucositis of oral cavity but is not beneficial for
concurrent chemoradiation patients. In another
randomized placebo controlled trial result has
been showed that zinc reduces the severity of
radiation induced oral mucositis (1). The results
of our study are in consistent to the previous
studies. The present study showed zinc sulphate
significantly delayed initiation time of mucositis
expression and decreased its severity.
Comparing to the previous mentioned studies, in
this present investigation lower dose of zinc
sulphate was used with the same efficacy
without significant side effects such as nausea or
vomiting.

CONCLUSION

The present study showed that zinc sulphate
can reduce the severity of radiation-induced
oropharyngeal mucositis. It delays initiation of
mucositis and could be administered in low
dose with the same benefit and lower side
effects. According to the findings, further
evaluation in a larger number of patients is
recommended.
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