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Objective: To evaluate the efficacy of oral aloe wvera juice in the alleviation of
radiation induced mucositis in head and neck cancer patients.
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Setting : Radiotherapy and Oncology unit, Ramathibodi Hospital.

Research Methodolegy: 61 eligible head and neck cancer patients whe received
conventional radiation therapy were randomized to received oral alee vera juice(N=30) or
placebo (N=31). Mucosal reaction was assessed during the course of radiation using RTOG
grading system.
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higher in the placebo group (p=0.04). The incidence of the severe mucositis was statistically
significant lower in the aloe vera group compared with the placebo (53% vs 87% , p =0.004).
However, there was no statistically significant difference in the onset of severe mucositis. No
adverse effects related to the drug were reported in this study.

Conclusions: Oral aloe vera juice had some benefits in alleviating the severity of
radiation-induced mucositis without any side effects. Because it is easy accessiblein Thailand
with a relatively low cost, the alee vera juice should be considered as a good alternative agent

for the radiation-induced mucositis in patients with head and neck cancers.
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CHAPTER1

INTRODUCTION

Rationale and Backgroud

In recent years, radiotherapy is an.important modality as primary and adjuvant
treatment for head and neck cancer.”An annual incidence of head and neck cancers is
12.7 per 100,000 in.general-population, and they are ones of the leading cancers in
Thailand [1]. Radiatien portals always involve a large part of oral mucosa that often
complicated by radiation-induced mucesitis-which is a.common and dose—limiting
toxicity of RT among patients with head-neck cancers.

Radiation induced mucositis was reported to be the most troubling side-effect
of cancer therapy by 38%-60% of patients treated with head and neck irradiation and
42%-90% of the patients treated with high-dose chemotherapy [2-3] . It is defined as
an injury of the oral mucosa incancer patients, induced by irradiation of patients who
have head and neck cancer, which associated with an increase in the number of
systemic infections, days in hospital, and overall costs, and these aspects have a
negative impact on health-related quality of life [4-7]. So this complication can trigger
a detrimental chain of events: pain, poor oral intake, weight loss, treatment
interruptions, and, ultimately, diminished cure rates [8-11].

In a'conventional radiotherapy ‘scheme of fractionation (2Gy/fraction, 5
fractions/week), a first mucosal reaction in the form of mucosal hyperkeratinization can
be observed, as a white discoloration, after a cumulative radiation dose of 10-20 Gy.
This stage is often overlooked or cannot be objectively diagnosed. Therefore, a
deepening erythema is clinically considered to be the first sign and is usually visible
after 20 Gy cumulative dosage. Thereafter, ulcerations can occur which are often

covered with a pseudomembranous layer. This more severe stage of mucositis will



develop after about 30 Gy, usually after 3 wks of radiotherapy [12-13]. After
completion of the radiotherapy, the mucositis will decline after 2 to 6 wks.

A number of agents with different activation mechanisms have been used in the
prevention and treatment of oral mucositis induced by anticancer therapies [14]. These
include antibiotics, disinfectants . (chlorhexidine, . hydrogen peroxide, selective
decontamination, multiagent topical = mouth -tinses), anti inflammatory agents
(benzydamine, chamomila, glucocorticosteroids), cytokines (granulocyte-colony-
stimulating factor, granulocyte.-macrophage colony-stimulating factor [GM-CSF],
interleukin-II, transforming growth factor-B keratinocyte growth factor), mouth-
coating agents (sucralfate), vitamins (vitamin A and E), prostaglandins (PGE-1, PGE-
2), anticholinergic agents (propantheline), antioxidants (azelastine, B-carotene),
antiviral  agents . (acyelovir), = immunomodulatory . agents . (immunoglobulin,
indomethacin, pentoxifylline), amino acids (glutamine), angiogenesis inhibitors
(thalidomide), cytoprotectors (amifostine), hormones (melatonin), and other modalities
(cryotherapy, soft laser). Unfortunately, at present, no widely accepted prophylaxis or
effective treatment is available for mucositis.

Since aloe vera can be found easily and has a low cost in Thailand, it has been
widely used for a long time to treat many conditions. For example, topical aloe vera
gel is frequently used to prevent sun burn or radiation-related dermatitis and oral aloe
vera is used to soothe mucositis or esophagitis. Our patients who have head and neck
cancers also use oral .aloe vera as an alternative treatment for mucositis during

radiation treatment and often reported to us that they have got some benefits from it.



CHAPTER 11

LITERATURE REVIEW

The search strategy used to locate the literature in this study was performed
through MEDLINE database and additionally through the reference lists of the articles
and institutional databases. The medical subject heading terms used for strategy were
(Aloe vera OR aloe~gel OR prevention ) AND (radiation induced mucositis OR
mucositis ) AND (_Head and neek cancer ) 212 studies were found but only 1 study
was randomized —controlled trial in aloe vera solution using in radiation induced

mucositis.

Aloe vera is an extract derived from the tropical cactus genus. For centuries, it
has been used medicinally for the treatment of various ailments. The plant has many
common names and is often referred to as aloe vera, burn plant, first-aid plant, or
medicine plant. The aloe plant is 99 percent water and the remaining solid material
contains multiple pharmacologically active compounds that have evident healing and
anti-inflammatory. effects. One of these substances is a carboxy peptidase enzyme that
is inactivate of bradykinin and produces an anti-inflammatory effect. During the
inflammatory process, bradykinin produces pain associated with vasodilation and,
therefore, its hydrolysis reduces these two components and produces an analgesic
effect [15-16]. Another active substance is magnesium lactate which can be inhibited
histidine decarboxylase and prevented the formation of histamine [16]. Histamine is
released in many allergic reactions and causes intense itching and pain. The prevention
of its formation may explain the antipuritic effect of aloe vera. Also present-is gluco-
mannans which is a long chain polysaccharide, when taking orally, some of these bind
to receptor sites that line the gut and form a barrier. Unlike other sugars which are
broken down prior to absorption, the polysaccharides are absorbed complete and

appear in the blood stream unchanged. Here, they act as immuno-modulators that can



be enhancing the immune response [17-19]. Aloe plant also consist of anthraquinones
and their derivatives, in large amounts these compounds exert a powerful laxative
effect, but when smaller they appear to aid absorption from the gut, are potent
antimicrobial agents and possess powerful analgesic effects [20-21]. Topically, they
can absorb ultraviolet light, inhibit tyronase activity and reduce the formation of
melanin and any tendency to hyper-pigmentation [22-23]. In addition, salicylic acid in
aloe plant, which can be converted into a salicylate and thereby inhibit prostaglandin
synthesis resulting to.have anti-inflammatory and antibacterial effect and when using
topically, it has a kerolytic effect-which helps to debride a wound of necrotic tissue.
Another substance is saponin, which is seapy substance having antiseptic properties
[24]. Aloe vera also provides 20 of the 22 necessary amino acids required by the
human body and seven of the eight essential amino acids which the body cannot
synthesis. The primary sites of action for aloe vera are epithelial tissue and the immune
system. From the evidence also suggests that the healing effects of aloe vera can be
produced by such a small quantity.of solid material because of the synergistic action
between all the component ingredients, giving a result which is greater than the sum of

the individual action.

Clinical studies have reported the beneficial effects of aloe gel for wound
healing [25-26], mucous membrane protection [27, 28] and treatment of oral ulcers
[27-30]. Several animal studies and clinical trials have assessed the effectiveness of
aloe gel in the treatment of skin burns [31-32], skin exposure to UV and Gamma
radiation [33-38], frostbite and psoriasis [39-41], anti-inflammatory | effect [43-44],

immune-stimulating effect [45-49], antiviral and antitumor activity [50-53].

Aside from occasional allergic skin reactions in a small number of people,.aloe
gel used topically has side effects. Several patients who applied aloe gel topically
following dermabrasion reported burning sensations and development of dermatitis on

the face. Because of possible contamination by anthraquinones, oral aloe gel may



cause symptoms of abdominal cramps and diarrhea. There have also been several
reports of aloe gel lowering plasma glucose levels[54-55]. Tt was postulated in one
study that this hypoglycemic effect was mediated through the stimulation and release
of insulin from the beta-cells of the pancreas [55]. Therefore, caution should be
exercised when using oral = aloe @ gel in patients with  diabetes

Although topical aloe vera is commonly used during the RT course for non-
head and neck cancers to treat radiation induced dermatitis, prophylactic use has never
been proved to decrease radiation-related skin toxicity.  Three large phase III
randomized studies have failed to'show any beneficial effect of topical aloe for breast
cancer patients in reducing radiation dermatitis. compared with water-based gel,
moisturizer cream, or no treatment [56-58]. For oral aloe vera in radiation induced
mucositis, only 1 phase Il randomized controlled study was conducted by Le et al [59].
They enrolled 58 head and neck cancer patients to receive oral aloe vera compared
with placebo. From this report, the patients in the aloe arm had a lower maximal
mucositis severity grade and greater mean quality of life scores than patients in the
placebo arm, but the difference was not statistically significant. The main limitation of

this study were its small sample size.

Based on the aforementioned studies, aloe vera promising preclinical activity,
low cost, and popularity as an alternative medication but the tole of aloe vera in
radiation induced-mucositis is not entirely clear. Therefore,  this double-blind,
randomized trial was initiated to determine whether oral aloe vera can reduces the
incidence, severity. and duration of radiation-induced mucositis in head and neck
cancer patients at Ramathibodi hospital. If it is shown to improve the healing of
mucositis, patients might be willing more to follow the full course of radiation and

then may finally increase the cure rate of cancer therapy.



CHAPTER III

RESEARCH METHODOLOGY

3.1 Research questions

3.1.1 Primary research question
1. Can the oral aloe vera juice delay the onset and reduce the incidence of

severe RT-induced mucositis in patients with head and neck cancer
compared with placebo ?
3.1.2 Secondary research questions

1. Are there any difference in the number of treatment day lost between 2

groups?

2. Does oral aloe vera have adverse events compare with placebo?

3.2 Objectives

3.2.1 Primary Objective

To compare the efficacy of oral aloe vera juice with placebo in RT
induced mucositis in head and neck cancer

3.2.2. Secondary objective

To evaluate adverse events of oral aloe vera

3.3 Hypotheses

3.3.1 Research hypotheses

Head and neck cancer patients who received oral aloe vera have
difference in the onset of severe.mucositis compared with those who received

placebo.



3.3.2 Statistical hypotheses
The primary outcome was the onset of severe mucositis, which is

analyzed by survival analysis method.
Null hypothesis

Alternative hypothesis " 7\,1 ;ékz

where }\,] = The hazard rate of severe mucositis occur at any time in aloe vera

group

}\,2 = The harzard rate of severe mucositis occur at any time in placebo

group

3.4 Conceptual framework

Radiotherapy for head and neck cancer patients

A 4

Oral epithelium and connective tissue injury

l Personal factors
/' Radiation induced mucositis [€ O Age
Oral hygiene O Underlying
A
disease
Erythema
: O Chemotherapy
Systemic agents Pseudomembrane
O. Smoking
Ulceration
_ O Nutrition
Local agents Necrosis

v

Pain
Poor oral intake
Weight loss

Treatment interruption

Diminished cure rate




3.5 Keywords:

Radiation-induced mucositis, aloe vera, head and neck cancer

3.6 Operation definitions

3.6.1.1. Radiation-induced mucositis is defined as acute toxicitiy period (i.e.,
90 days from the start of RT) of the oral mucosa in eancer patients, induced by

irradiation of patients who have head and neck cancer.

3.6.1.2. The~grade of RT- induced mucositis is followed according to the

Radiation Therapy Oncology Group (RTOG)

Grade 0 = no change over baseline

Grade 1 = .injection, might experience mild pain not required analgesic

Grade2= patchy  mucositis that produces an inflammatory

serosanguinous discharge, might experience moderate pain requiring analgesic

Grade 3 = confluent fibrinous mucositis; might include severe pain

requiring narcotic

Grade 4= ulceration, hemorrhage, necrosis

3. The seyvere mucositis are the RTOG mucositis grade 2, 3 and 4

4. The time to severe mucositis development is defined as the time from first
day of radiation until the day that the observer records the most severe
mucositis grade. Patients will be considered as censored cases in survival

analysis if they don’t develop mucositis on the date of RT complete.



5. The number of treatment day lost are the total numbers of treatment days

break due to mucositis.

6. Adverse events (AE) are defined as any unfavorable or unintended signs,
symptoms or disease temporally associated with the use of treatment, whether

or not considered related to treatment

3.7 Research design

Randomized (1:1)-double-blinded placebo controlled trial

3.8 Research Methodology

3.8.1 Population and sample

Target population: head and neck cancer patients who received

radiation

Sample population: head and neck cancer patients who received
radiation treatment and meet eligible criteria at Radiotherapy and Oncology

unit of Ramathibodi hospital.

3.8.2 Inclusion criteria

1. Histological confirmed diagnosis of head and neck carcinoma, including
neck metastases from an unknown primary as long as treatment includes >/=

50% of oral pharynx, oral cavity, or both.

2. Planned irradiation to total dose 50-70 Gy with standard fractionation

3. Karnofsky performance status >/=70 ( Appendix A)

4. Sign a study-specific informed consent prior to randomization
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3.8.3 Exclusion criteria

1. T1 or T 2 glottic tumors

2. Prior irradiation of the head and neck

3. History of allergy to aloe vera

4. Underlying DM

5. HIV pesitive

3.8.4 Sample size estimation

The nQuery Advisor program software version 6.01 was used to
calculate sample size for using log rank test to compatre 2 survival curves.

(Figure 1)

Based on RTOG previous study, the incidence of grade 2 RT
induced mucositis is 50% and the difference of mucositis by 30% would
translate into clinically meaningful difference. Using 2-sided type I error of

0.05 and 80% power, a sample of 39 subjects per group would be adequate to

detect the difference in severe mucositis of 30%.

T nQuery Advisor - [ST10-2]
ﬂ File Edit™ Wiew Options Assistanks  Randomize  Flob  Win

b fis ) & b » /] o

Log-rank test of surwvivalin two groups followed fo
1
Test significance level, x 0.050
1 or 2 sided test? 2 r—
Group ‘1 proportion m, at time t —0.2_ 1
Group 2 proportion @, at time t 0.5 i
Hazard ratio, h=In{m,) f In{m,) 0431
Power [ %) g0
n per group 39
Total number of events required, E 44
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Figure 1. Sample size calculation using “nQuery Advisor” version 6.01

3.8.5 Randomization and allocation concealment
Patients was randomized in a 1:1 ratio of two treatment groups
(control and oral aloe vera group) using stratified mixed block randomization.
Stratification was done on the basis of coneurrent chemotherapy because
concurrent chemotherapy was known to worsen the degree of radiation-induced
mucositis. (Figure 2). Each treatment code were concealed in opaque envelop.
The allocation was concealed and blinded to physician, patients and

personnel involved in the study.

Placebo
chded / (n=20)
. . :40
Eligible (g40] Aloe vera
patients ' Mixed-block (1=20)
(n=80) Stratified Randomization
N Placebo
(n=40) (n=20)
Aloe vera
(n=20)
Figure 2. Flow chart of randomization method

3.8.6 Intervention

1. Pretreatment evaluation

- Complete history and physical examination include baseline body weight
- CT sean of oral-cavity/orophanynx with-standard slice increments
-Baseline objective mucosal assessment

- Subjective assessment of oral/oropharynx mucosal pain

- Baseline CBC and blood chemistry panel
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2. Radiation therapy

Field: Treatment portals must include >/= 50% pharynx, oral cavity, or both.

Technique: The conventional. opposed photon technique, 3-dimensional
conformal radiation therapy (3D-CRT) were allowed depend on the individual

treating physician.

Dose: Planned irradiation to total dose 50-70 Gy at 1.8-2 Gy/day, for 6-7 weeks
Equipment: Cobalt-60,.6 or 10 MV x-rays or any combination of these

megavoltage beams was acceptable.

3. Drug therapy (double-blinded)

The study group was aloe vera juice and the control group was placebo

Aloe vera juice consisted of 80 % aloe juice, 0.2% preservative, 0.001
% lemon lime flavor, and sweetening with sorbitol. The placebo solution was
taste-matched, with identical astringency, consistency, and ingredients, except

that the aloe vera juice was replaced with water.

In both arms, study physicians instructed patients to take a 15 mL swish
and swallow 3 times daily, beginning on the first day and continuing

throughout the RT course and stop at 4 weeks after complete of radiation.

Aloe vera juice and placebo was provided by Professor Nuntavan
Bunyapraphatsara, the chief of aloe vera research group, Faculty of pharmacy,

Mahidel University.
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Each patients was received the bottle of 450 mL (with identical
packages and no label of either aloe vera or control solution). All packages
were stored at cool temperature. Following this regimen, the 450 mL solution

was consumed for 10 days

Conditioning therapy and supportive care were administered according
to standard institutional practice such as alleviate oral discomfort by rinsing
daily with water, normal-saline and viscous lidocaine, analgesic drug and
antibiotics were allowed  under; supervision and retaining feeding tubes if

patients had too much trouble eating.

The patients were instructed not to take any additional medication that

may interfere the outcome.

The amount of the solution used each week was recorded by the
patients using the weekly-diary form ( Appendix F). The diary forms were
reviewed by the physician once a week during RT and at 1 month after
complete of RT. A complete protocol treatment course was 3 months. Any
subjects missing more than 3 consecutive days of study drug per week was

considered as a non compliance.

If the adverse effects occurs and posing physical risk, the subjects
would be removed from the study and be followed up by the physicians, until

the symptoms resolved.

4. Outcome assessment

The patients were evaluated baseline mucosa within 10 days prior to
radiation. The mucosal assessment was done according to objective grading of
Radiation Therapy Oncology Group (RTOG) mucositis grading system(

Appendix B). The examination of RTOG mucositis grading were assessed two
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times per week during radiation and at 2 and 4 week post radiation. The
examination was scored by 2 blinded radiation oncologists. The score from
radiation oncologist 1 (observer 1) was used as primary outcome. The inter-
observer reliability between 2 clinicians was analyzed using kappa statistic.
The other variables including of body weight, duration of treatment,
treatment day break, Karnofky performance status, use of antibiotic, antifungal
and analgesic medication and adverse event was record once a week during
radiation and.at-2"and 4 week post radiation. Table 1 summarized of patient

assessment

Table 1. Summary of patient assessment

Assessment Pre Rx - During radiation . At follow-up

Complete history, P&E X 2 and 4 week post
RT

KPS and weight X Weekly 2 and 4 week post
RT

CT head and neck X

Oral evaluation

Mucosal Assessment X 2 times/week 2 and 4 week post
RT

CBC X Weekly

Amount medicament form and Week 2 and 4 week post

empty bottle RT

Useof -antibiotic, -antifungal Weekly 2 -and. 4 week post

and Narcotics drug RT

Toxicity Evaluation Weekly 2 and 4 week post

RT
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3.8.7 Outcome measurement

Demographic variable

Gender ( male/female)

Age (year)

Previous history of smoking, alocel consuming, surgery
Chemotherapy

Body weight before radiation (Kg)

Karnofky Performance Status

Primary tumor site

Histology

Staging

Radiation dose (cGy)

Total treatment time ( days)

Outcomes variables

1. Primary outcome variable

a. The time to severe mucositis development

b. The incidence of severe mucositis

2. Secondary outcome variables

a. The number of patients and duration of radiation break due
to mucositis.

b. Adverse events

c. % weight loss

d. "Analgesic,antibiotic and antifungal drug requirement
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3.9 Data collection
The case record form (Appendix E) comprised the following
information

Table 2. Summary of content record form

No. Record sheets Recorder
1 Patient consent form Researcher
2 Patient demographic data and characteristics Researcher
3 Case recordform with RTOG mucositis grading Researcher
4 Amount of medication used Patient

3.10 Data analysis

The efficacy analysis was based on the intention-to-treat population
(i.e., patients with at least one medication intake after randomization)

Demographic data of the patients was presented using descriptive
statistics and compared between two groups using the independent-t test for
continuous data and Chi-square test for categorical data.

The incidence of severe mucositis in both groups were summarized as
numbers and percentage and compared using Fisher’s exact test.

Logistic regression analysis was performed to evaluate predictive
factors associated with the occurrence of severe mucositis.

The duration of severe mucositis was analysed using Kaplan-Meier
approach. The log-rank test was used to compare two survival curves from aloe
vera group and placebo group. Multivariate analysis was performed by using
Cox proportional hazard model. The other outcome such as; % weight loss,
number and duration of radiation break due to mucositis, the medication use for

mucositis treatment were presented as number (percent) or mean( SD) and
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compared between two treatment groups using chi- square test or 2 sample t-

test.

3.11 Ethical considerations

The research proposal was submitted to. Ramathibodi Hospital and King
Chulalongkorn Memmorial Hospital ‘Ethical Committee and was approved
before starting the study.

The information about the details of the intervention, potential adverse
effects and treatment of the adverse effects were explained to the patients
before signing the consent form (Appendix C)

The subjects had the right to withdraw from the protocol at any time
without interfering with their medical care.

In general there 1s no conclusive practice guideline regarding treatment for
the radiation induced mucositis in head and neck cancer patients. Practically,
the choices of radiation induced mucositis treatment is conditional, supportive
and symptomatic management. Therefore it is not unethical that the control
group receives placebo. For the treatment group, evidences from the literatures
suggest its safety. If the adverse effects occur, the subjects would be removed
from the study and followed up by the physicians until the symptoms were

resolved.

3.12 Expected benefit and application

In Thailand, Many irradiation patients ‘are suffering from RT-induced
mucositis but there is no available, low cost commercial medication in the
market.. Some medications in previous literatures did improve mucositis:but
this product is usually expensive, not practical for using in real life, have some
side effect etc. Since aloe vera can be found easily and a relative low cost in

Thailand but there is no clinical study enough to support it’s benefit. The
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results from this study may provide the information for the clinicians to choose
aloe vera for radiation induced mucositis. Furthermore, if aloe vera can

alleviate radiation induced mucositis, this would be a direct benefit for the

patients.
\‘IIV/
3.13 Disclosure ‘K\ //é
A gra icting this s rted by The Thailand

N

Research Fu
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CHAPTER IV

RESULTS

4.1 The CONSORT flow chart

Assessed for eligibility (N=61)

A 4
Enrollment
Stratification Excluded (n=0)
Chemotherapy use (n=35) No chemotherapy use (n= 26)
A
Randomization Randomization
Allocated to aloe vera (n=17) Allocated to placebo (n=18) Allocated to aloe vera (n=13) Allocated to placebo (n=13)
Received aloe vera (n=17) Received placebo (n=18) Received aloe vera (n=13) Received placebo (n=13)
\ 4 \ 4 A 4
Loss to F/U (n=0) Loss to F/U (n=0) Loss to F/U (n=0) Loss to F/U (n=0)
Discontinued solution (n=0) Discontinued solution (n=1) Discontinued solution (n=0) Discontinued solution (n=0)
due to unfavorable taste

Analyzed (n=35) Analyzed (n=26)

Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 3. Flow chart of CONSORT
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4.2 Characteristics of Patients and Baseline Data

Between July 2008 to January 2009, 61 patients head and neck cancer patients
who underwent radiation therapy and satisfied the eligible criteria were randomized to
receive either aloe vera juice ( n=30) or placebo ( n=31). The patients, tumor and
treatment characteristics data were showed in table 3, 4 and 5. Of the 61 patients, 77%
were men and 23% were.women. The median age was 57(31-91) year. Sixty seven
percents of the patients had histery of previous smoking while 59 % had history of
alcohol consuming. An average body weight before radiation was 53 (38-82) kg. The
tumor sites were at oral cavity 25%, oropharynx 23%, nasopharynx 21%, larynx 13% ,
hypopharynx 12%;nasal cavity 5% and unknown primary site 2%. The most common
malignancy was squamous cell carcinoma (92%). Forty seven percent of the patients
were in stage 4A, 38% were in stage 3, 13% were in stage 2 and 2% were in stage 1.
Twenty six percent of the patient received previous surgery and 57% received
chemotherapy concurrently. The median radiation dose was 7000(5940-7200) cGy

within 52( 37-82) treatment days.

Most of the patient baseline characteristics did not differ significantly between
the two groups, except that there were more male patients in the aloe vera group
compare to the placebo ( 90% and 65 %; p=0.03) and more previous surgery in the

placebo group compare to aloe vera group ( 38% and 13 % ; p=0.04)
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Table 3. Baseline patient characteristic by treatment group

Characteristics p-value
Age (yr) 0.18
Gender
Male 0.03
Female
Previous smoki _ 0.056
Duration of smoki 4-7C 0.47
Alcohol use 0.26
Duration of use ( ( 0.5
BW before RT(kg) 1(38-74 0.3
KPS i 0.35

AU INENINeINg
ARIAN TN INYAE
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Table 4. Baseline tumor characteristics by treatment group

Characteristics Number (%) or Median ( min-max) p-value

Primary tumor site
Nasopharynx _—ﬁ9) 0.11
Oropharynx :
Hypopharynx
Oral cavity
Larynx
Nasal cavity/par.
Unknown primary

Histology
Squamous cell CA 0.56
Adeno CA
Adenoid cystic CA
Undifferentia * A
Other

T staging

T1 5(16) 0.83

AU AngMIngng

12(41) 11(36) W

5]9%’1 ANNITH NN VBN

T

N

T3
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Table 4. Baseline tumor characteristics by treatment group

Characteristics Number (%) or Median ( min-max) p-value
Aloe vera (n=30) Placebo (n=31)
N staging
NO 8(28) 13(42) 0.22
N1 7(24) 2(7)
N2 9(31) 12(39)
N3 5(17) 4(13)
Stage grouping
I 0 1(3) 0.32
1l 6(21) 2(7)
M1 11(38) 12(39)
IVA 12(41) 16(51)
Table 5. Baseline treatment characteristics by treatment group
Characteristics Number (%) or Median ( min-max) p-value
Aloe vera (n=30) Placebo (n=31)
Previous surgery 4(13) 12(38) 0.04
Chemotherapy
No 13(43) 13(42) 0.35
Yes 7 @D 18(58)
RT dose (cGy) 7000(5940-7200) 7000(5900-7200) 0.8

Total treatment time(days)

52(37-67)

51(38-82) 0.7




24

4.3 Analysis of the primary outcomes
4.3.1 The incidence of severe mucositis

The incidence of severe mucositis in patients in the aloe vera group was

significantly lower than the patients in th‘

(Figure 4). \\
Figure 4. The incidence

7ebo group (53% vs 87%; p=0.004)
iti

¢ Yo

S

ucositis.
100 0\
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70
60
50
40
30
20
10

percent

Aloe vera

The lnter-obs er variation in | R 1 OG mucositis erading between Z nlcians was

analyzed using sin 0 E.%!-Jl,l .00) revealed

U
Table 6. The inter-ob‘rﬂ/ariation between 2 obsetvers
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|
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The distribution of RTOG grading between 2 groups was shown in figure 5.

One patient in the placebo group had developed grade 4 mucositis, which was the most

severe mucositis finding in this study.

Figure 5. Distribution of RTOG mucositis grading between treatment groups

P=0.02
70 - H Aloevera

@  Placebo

percent

RTOG grading
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4.3.2 Variables correlated to incidence of severe mucositis
The variable significantly correlated with severe mucositis was the treatment group

( p value =0.004) ( table 7)

Table 7 Comparison of patients with severe mucositis and no severe mucositis

Clinical variables = Mucositis : number (%) Crude OR (95% CI)  p-value

Not severe Severe

18(29%) 43 (71%)

Treatment group

Placebo 4(13) 27(87) 5.90 (1.66,21.07) 0.004
Aloe vera 14(47) 16(53) 1
Gender
Male 17(36) 30(64) |
Female 1(7) 13(93) 7.37 (0.88,61.32) 0.047

Previous surgery

No 16(36) 29(64) 1

Yes 2(13) 14(87) 3.86(0.78,19.17) 0.07
Previous smoking

No 4(20) 16(80) 1

Yes 14(34) 27(66) 0.48(0.13,17.20) 0.25

After adjusting the factors that might be associated with the incidence of severe
mucositisincluding treatment group, sex, previous surgery and previous smoking
(Table 8). Aloe vera was only significant predictor correlated with lower incidence of

severe mucositis with odds ratio of 4.68 (95% CI, 1.23-17.87; p=0.024)
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Table 8. Multiple logistic regression of predictive factors associated with the

development of severe mucositis

b SE(b). p-value  Adjusted 95% CI
odds Ratio
Treatment group : placebo. 1.542  0.683 0.006 591 1.66,21.07
Sex : female 2.050: 1.393 0.141 4.23 0.46,39.06
Surgery: yes 0:769° - 0.888 0.399 2 0.37,12.45
Smoke : yes 0.744 = 0.935 0.75 Tl 0.16,3.25

4.3.3 The onset of severe mucositis

There was no statistically significant difference in the onset of severe mucositis

between two treatment group. The Kaplan-Meier curve was shown in figure 6. The

median onset of severe mucositis for patients taking aloe vera was 32 days (95% CI,

15-49) and 33 days (95%CL,26-39) for patients in the placebo group ( P=0.609).

The results of multivariate analysis using the cox proportional model to analyze the

effects of several factors simultaneously ( i.e., gender, previous surgery and previous

smoking) confirmed the lack of difference in these outcome between placebo and

aloe vera group (‘table 9)
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Figure 6: The onset of severe mucositis by treatment group.
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4.4 Analysis of the secondary outcomes

4.4.1 The number of patient and duration of treatment day lost due to
mucositis

Only 1 (3%) patient in the aloe vera group experienced of radiation
interruption caused by radiation mucesitis while 4(13%) patients in the placebo group
got these experience but the difference was not statistically significant (»=0.35). The
average duration of treatment days lost was 7 days on the aloe vera group and 12 + 6.7

days on the placebo group. The difference also shown no statistically significant

(p=0.53)
4.4.2 Change of body weight.
The percentage of weight loss of the patients on the two treatment group was

calculated by

% weight loss= weight of last day of RT- weight of first day of RT x 100%

weight of first day of RT

The patients in the placebo group lose more weight than the patient in the aloe
vera group but the difference was not significant. The average percentage of weight

loss in the placebo group was -6.9 + 6.7 kg and the aloe vera group was -5-5 + 6.2 kg
(p=0.26)

4.4.3. Medication requirement for mucositis treatment

The patients in the two groups had the similar outcomes of medication
requirement related to mucositis including use of analgesic drug for relief pain and use
of antibiotic and antifungal for oral infections. Most of the patients experienced pain
during radiation and need analgesic drug for relief their pain. Fifteen ( 49%) patients in

the aloe vera group required analgesic drug compared with 18 (58%) in the placebo
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group (p=0.44). However the rate of antibiotic and antifungal for oral infection in this

study was quite low in both group (Figure 6)

Figure 7. Percentage of patients with medication requirement for mucositis

P=0.44
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20 -
18 10
Y R
0 I I
Analgesic Antibiotic Antifungal
use use use

4.4.4 Adverse effects and compliance

No adverse effect reported in this study. None of the patient withdrew from the
study.

For the compliance of the treatment, one patient in the placebo group
discontinued the solution due to unfaverable taste. However, this patient had

completed radiation and their data was also analyzed by intention to treat basis.



CHAPTER V

DISCUSSION CONCLUSION AND RECOMMENDATION

Radiation-induced mucositis is a common and a dose—limiting toxicity of RT
among patients with head-neck cancers. A numberof agents with different activation
mechanisms have been used in the prevention and treatment of this condition.
Unfortunately, at present, there is no widely accepted prophylaxis or effective
treatment available forthis type of mucositis despite of a long time scientists’ interest.

Because of alee vera was found easily in Thailand, relative low cost, and
popularity as an alternative medication among patients, we sought to determine
whether oral aloe vera juice had an efficacy for alleviating radiation-induced mucositis
in head and neck caneer patients in this double-blind randomized placebo-controlled
study.

Our findings particularly  on  the incidence of the severe mucositis
demonstrated that the patients: who received aloe vera developed lower grade of
mucositis with statistically significance difference and also confirmed by logistic
regression analysis, that was a significant association between the aloe vera treatment
and the lower mucositis grading. However, the additional analysis taking into account
of the time to severe mucositis development, aloe vera did not delay the time to severe
mucositis development when compared with the placebo. Why aloe vera juice could
only reduce the incidence of severe mucositis but could not delay the time to severe
mucositis development , our possibility for this discordant outcome might be due to the
aloe vera effect is not strong enough for mucositis prevention, it’s effect is for only
alleviating and slowing down the progression of mucositis. For the other secondary
endpoints, the use of oral aloe vera did not significantly reduce weight loss, incidence
and duration of radiation break due to mucositis, or the use of analgesic, antibiotic, and

antifungal compared to the placebo.
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To our knowledge, this is the second study to report the use of oral aloe vera
for reduction of radiation induced mucositis. In the first study by Le et al [59], their
results showed that oral aloe vera was not a beneficial adjunct to head and neck
radiotherapy compared with the placebo. With respect to the time to the development
of mucositis, percentages of weight loss, the incidence of radiation break due to
mucositis, and the use of medication to relief symptoms, our findings are in agreement
with that of Le et al. However, our finding reports the incidence of the severe
mucositis grade was lower and there was a statistically significant benefit in the aloe
vera use. These findings might be explained by a difference in preparation of our
solution which was done by the aloe wera research group, Faculty of pharmacy,
Mahidol University. In this study, we used a fresh aloe vera gel under well-controlled
situation by technique of enzyme deactivation, thus, our solution could preserve more
of essential active compounds such as glycoprotein which is a powerful substance to
promote healing and anti-inflammatory effects. In addition, the study of Danhof et al
[60] also confirmed this possibility that fresh aloe gel would promote the dermal
wound healing better than the existing commercial products.

No any side-effect was founded for aloe vera use. One patient in the placebo
group discontinued the solution due to unfavorable taste. We quite concerned in these
problem because if the taste of solution is unattractive, the patients might be less
willing to use the solution. So we did taste the solution and found that the taste of the
solutions is good without difficulty to drink.

The limitations of our study were (1) its relatively small number of patients, (2)
a baseline characteristic “imbalance;~(3) the possibility -of insensitive ‘outcome
measurement, and (4) the difficulty to eontrol the patients’ compliance. In this study,
we did not reach the targeted sample size of 80 patients due to a slow recruitment, so
these may produce an underpowered study to detect the significant difference of the
onset of severe mucositis between aloe vera and placebo group. Nevertheless, this

report of 60 patients could still detect some benefits of using aloe vera solution in term
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of the lower incidence of severe mucositis. So we decided to terminate our study
earlier because we concerned that it might be unethical if we still continue to give a
placebo to the patients instead of an efficacy-proven aloe vera. The second limitation
was that a baseline characteristic imbalance found in our study, a disproportional
higher number of male patients in the aloe vera group and the more patients who have
previous surgery in the placebo group, could make the results inaccurate. Although we
concerned about the bias from the patients’ heterogeneity and we tried to minimize this
by using a stratified randomization method on the basis of chemotherapy use, we still
could not avoid some" inadvertent bias. | Regarding to the limitation of outcome
measurement, although, we tried to prevent the bias by masking the clinicians, the
patients, and our colleages and used RTOG mucositis. grading system which is a
validated objective:and commeonly used method of evaluation, we still could not solve
some aspects particularly on the timing for outcome evaluation. In survival analysis, it
is an ideal that the patients should be evaluated everyday to record the exact time of
outcome development which is more accurate. However, we found that it may be not
practical to the situation in our hospital and therefore, we decided to evaluate the
patients only 2 times a week. Finally, like several researches, we found that we could
not totally monitorithe patients’ compliance, even though, we reminded all patients to

strictly follow with the protocol.

Conclusion
Our study showed that oral aloe vera juice had some benefits in alleviating the
severity of radiation-induced mucositis without any side effects. Because it is easy
accessible in Thailand with a relatively low cost, the aloe vera juice should:be
considered as-a good alternative agent for the radiation-induced mucositis in patients

with head and neck cancers.
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Recommendation

Further study can be conducted

duration or extent of mucositis pos we might see more beneficial
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Patient characteristics

1)Karnofky performance status

2) Previous surgery L] No
Cyes ............ month............ year
3)Additional chemotherapy [0 No

LI neoadjuvant  amount .....cycles

[ concurrent amount.....cycles

4) body weight before RT

Kg
5) oral nutrient supplements [ No LI Yes
6) NG feeding tube [J No [ Yes
7) Baseline mucosal assessment [0 Normal [J Abnormal define..........cccecvveennenn.

Tumor characteristic

Tumor site Histology
O Oropharynx O Squamous cell CA
O Hypopharynx O Adenocarcinoma
O Oral cavity O Lymphoma
O Larynx O Others......
O Nose/paranasal
O Salivary glands
O Nasopharynx
O Unknown primary Staging T O ~v0O O
O Others.........
Radiation characteristics
1) Date of start RT
Day month year
2) Date of complete RT
Day Month year
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3) Radiation machine O Cobalt
O Linac 6X
O Linac 10X
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4) RT technique \ /a ral opposing field
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. \ h lower neck

wer neck
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™

N ke
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5) RT break due to mucositis "
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pf
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