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Background: Oral mucositis is considered a frequent complication of
conditioning regimen in patients undergoing hematopoietic stem cell
transplantation (HSCT). Mucositis develops due to direct and indirect damage
to the epithelial cells and production of reactive oxygen species (ROS). Vitamin
E has shown positive effects in reducing production of ROS or improving its
elimination. The aim of this study was to evaluate the effects of vitamin E
mouthwash in lowering the incidence and severity of acute mucositis in patients
undergoing allogenic HSCT.

Methods: The current study was designed as a double bind, placebo controlled
randomized clinical trial. Eighty patients were randomized in a 1 to 1 method
to receive either placebo or vitamin E mouthwash. Patients in vitamin E group
received 400 International Units of vitamin E in form of mouthwash twice daily
and placebo group received a mouthwash with equal composition but without
vitamin E, starting the day of the chemotherapy initiation and continuing it for
14 days.

Results: Vitamin E mouthwash effectively reduced the duration of oral mucositis
compared to placebo (P-value 0.02). The difference between placebo and vitamin
E groups in terms of mucositis severity did not reach statistical significance
(P=0.35). No difference in length of hospital stay was observed (P=0.46).
Conclusion: Vitamin E mouthwash could effectively reduce the duration of oral
mucositis in allogenic HSCT patients. Further studies are required to show the
effects of topical vitamin E in preventing the development of oral mucositis.

Please cite this article as: Solduzian M, Hadji Babaei M, Goodarzi N, Honarmand H, Shabanir N, Labbani Motlagh Z, Taghvaye-Masoumi HR,
Jahangard-Rafsanjani Z, Kamran Zadeh H, Sadeghi K. Effects of Topical Vitamin E Mouthwash in Preventing Oral Mucositis in Allogenic
Hematopoietic Stem Cell Transplant Patients: A Double-Blind, Placebo-Controlled Trial. IJBC 2021; 13(3): 92-97.

Introduction

Oral mucositis (OM) is considered a frequent consequence
of chemotherapy with variable incidence rates in different
patients and disease settings. The incidence of severe
forms of OM in patients undergoing HSCT has been

reported to be about 30 to 60 percent. Even though, it
might occur in nearly one hundred percent of patients
when it is accounted for all grades of OM.!?

The development of chemotherapy-induced mucosal
damage begins with the injury to the nuclear and
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Topical vitamin E mouthwash for oral mucositis

non-nuclear materials of the mucosal cells by
chemotherapeutic agents. The result is production of ROS
and inflammatory mediators such as nuclear factor-kB
(NF-kB), tumor necrosis factor a (TNF-a), Interleukin-6
(IL6) and Interleukin-1p (IL-1B). This would initiate an
inflammatory cascade involving macrophages and matrix
metalloproteinases (MMP) which results in mucosal
ulceration.> Damage begins shortly after the insult
to the epithelium. Mucosal changes in the oral cavity
might be of clinical significance in about four days after
chemotherapy initiation, although no obvious mucosal
lesion might be present at early stages.* In patients
undergoing HSCT, development of OM mostly occurs
in the first 30 days after transplantation.’

Alkylating agents and antimetabolites have been
reported to cause more severe OM compared to other
agents. OM incidence has been reported to be higher in
males, patients with lower Body Mass Index and those
with a higher burden of oral cavity microbial colonization.®
Reactivation of herpes simplex virus, overgrowth of
fungal microflora of oral cavity which could disseminate
in case of mucosal ulceration and increased incidence
of alpha-hemolytic streptococcal bacteremia could be
the common infectious complications of OM.™!! Oral
intake of the patients could also be affected by OM and
complicate the hospitalization and recovery courses." Late
complications of OM could include xerostomia and pain.'

To date, prophylactic and therapeutic options for OM
have been limited. Most interventions are directed at
lowering mucosal delivery of the chemotherapy by using
local cold remedies and improving oral hygiene.'"* The
effects of different medical mouthwashes have been
doubtful so far."® Palifermin has been the only approved
treatment for oral mucositis in patients undergoing
autologous HSCT patients so far.!¢

Early studies which included limited numbers of patients
have shown positive effects for topical vitamin E oil in
the treatment of OM."” These effects have been further
evaluated in clinical trials and meta-analyses studies and
a positive effect for vitamin E in management of OM
have been suggested.”® Supplementation with vitamin E
has shown positive effects in reducing disease-induced
ROS production in cancer patients. It is also shown that
vitamin E can effectively prevent the production of ROS
induced by chemotherapy.?® Systemic supplementation of
vitamin E could not yield a clinically significant result
in lowering the incidence or severity of OM. It has been
suggested that poor absorption of vitamin E and low
concentration in areas of OM could be one possible reason
for this observation.?!

Considering the positive effects of vitamin E in
management of OM and the information about its effects
in counteracting ROSs, this study was designed to
evaluate the effectiveness of topical vitamin E in lowering
the incidence as well as the severity of OM in patients
undergoing allogeneic HSCT.

Materials and Methods
Study Design
The current study was designed as a double blind,

placebo-controlled randomized clinical trial. The study
was performed between August 2018- July 2019. The
study protocol was reviewed and approved by the ethics
committee of Tehran University of Medical Sciences
with the approval code of IR TUMS.TIPS.REC.1397017.
The study protocol was also registered in the Iranian
Registry of Clinical Trials with registration number of
IRCT20180416039325N1. All the patients were asked
to sign an informed consent before enrollment into the
study.

Study Population

Adult patients who were diagnosed with acute myeloid
leukemia or acute lymphoblastic leukemia and were
assigned to undergo allogeneic HSCT were considered
eligible to be enrolled in the study. They received
conditioning regimen with combination of busulfan 0.8
mg/kg every 6 hours intravenously for a total of 16 doses
beginning 7 days before HSC transfusion, followed by
cyclophosphamide 60 mg/kg intravenously daily for two
doses (Bu/Cy regimen).

All patients received an immunosuppressive regimen
consisting of methotrexate and cyclosporine in the
following order: cyclosporine 1.5mg/kg intravenously;
3 days prior to HSCT to 7 days after transfusion continued
by a dose of 3mg/kg until the patient could receive oral
medication and then 6 mg/kg orally to reach a trough
level of 100-300 microgram/ml along with methotrexate
10 mg/m? day 1, and 6 mg/m?on days 3, 6 and 11 after
HSC transfusion.

All patients had been completed dental evaluation before
the proedure. Routine oral care consisting of mouthwash
with normal saline and chlorhexidine 0.2% every 8 hours
was provided per protocol for all patients.

Patients with active OM or active bleeding at the time
of the admission, history of vitamin E allergy or any kind
of hypersensitivity reactions to it or who were receiving
drugs that had interaction with vitamin E were excluded
from the study.

All patients received pneumocystis jiroveci prophylaxis
with trimethoprim-sulfamethoxazole, fungal prophylaxis
with fluconazole and viral prophylaxis with acyclovir.
The number of patients in each group was 40, with a
Confidence Interval of 95% and a statistical power of
80%, based on previous studies which had demonstrated
about 40% reduction in the incidence of OM.*

Placebo and Medication Mouthwash Preparation

The pharmaceutical science department of faculty of
pharmacy prepared topical solutions for mouthwash
in sealed; amber, light-resistant containers specifically
coded for each patient. The placebo mouthwash compound
was consisted of 175 ml of distilled water, 175 ml of
pharmaceutical-grade glycerin, 17.5 ml of polysorbate 20,
1750 mg of sodium benzoate and 130 mg of aspartame.
Topical solution of vitamin E for mouthwash contained
14800 TU vitamin E oil (Merck Pharmaceuticals),
providing 400 IU vitamin E per 10 ml of mouthwash.
Vitamin E and glycerin solutions have been shown to be
compatible and stable in previous studies.?*>* Based on
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recommendations of National Health Service, the product
was considered to have a shelf life of 28 days.*

Study Groups and Procedure

Forty patients were enrolled in each group of the
study. Patients in each group were given instructions
to administer 10 ml of mouthwash twice daily, hold the
mouthwash for as long as they could and not to swallow
it. In case the patients were supposed to use other
mouthwashes, the study mouth wash was scheduled to
be used last, so the persistence of the mouthwash in the
oral cavity be assured. Patients were instructed not to eat
or drink anything for at least an hour after mouthwash
application and after that swish the oral cavity with water
and spit if they wanted to consume foods or beverages.
The duration of the mouthwash application was scheduled
to begin on the day of the initiation of chemotherapy
and end 7 days after stem cell transfusion (14 days).?
The researchers, nurses, and patients were blinded in
this study and only the compounding pharmaceutical
expert was aware of the product composition. The blocked
randomization procedure was carried out using a random
number table.

Study Outcomes and Data Collection

Primary outcome of the study was to evaluate the effects
of topical vitamin E in lowering the incidence and severity
of oral OM in patients undergoing allogeneic HSCT.

Patients underwent daily examination of oral cavity
and grading of OM were recorded in specified forms.
The grading of OM severity was assigned using National
Cancer Institute Common Terminology Criteria for
Adverse Events version 5 (NCI CTCEA v5) which is
shown in Table 1.

Statistical Analysis

The analysis was carried out using SPSS software
version 23. Two samples independent t-test was used
to compare continuous data. In order to analyze the
qualitative and non-parametric data, the Pearson’s Chi-
Square test was employed. A P-value of less than 0.05

Table 1: NCI-CTC classification of oral mucositis seveirty

considered significant. Data with normal distribution are
reported as mean and Standard Deviation (SD), whereas
data without normal distribution are reported as median
with Inter Quartile Range (IQR).

Results
Demographic and Baseline Characteristics

Overall, 80 patients were enrolled in this study. Four
of the patients in the placebo group did not complete
the study because of death or intolerance. Meanwhile,
5 in the vitamin E group were not included in the final
analysis because of death, noncompliance, infection
or heart failure. There was no significant difference in
demographic data and laboratory tests between the case
and the placebo group. Flow diagram of the study can be
observed in Figure 1.

Outcomes of the Study

The incidence of OM observed in this study was 100%.
Vitamin E mouthwash significantly reduced the duration
of OM in the patients (P=0.02), but the difference in
other outcomes did not reach a statistical significance.
The topical solution of vitamin E could not lower the

80 patients
received
preparation
regimen

N =40 N =40
Patients
received
Placebo

Patients
received
medication

N=1 patient developed N=1 patient was noncompliant with the
administration
nausea

N=1with heart failure symptoms

N=3 patients deceased
due to infectious
complications

N=36
patients
Analyzed

N=35patie
nts
Analyzed

Figure 1: Flow diagram of the study

Adverse event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Oral mucositis Asymptomatic or ~ Moderate pain or ulcer Severe pain, Life-threatening Death
mild symptoms; that does not interfere  interfering with consequences;
intervention not with oral intake; oral intake urgent intervention
indicated modified diet indicated indicated

Table 2: Comparison of mucositis onset, duration and grade in patients who received placebo or vitamin E mouthwash

Finding Groups Group A (mean and SD or Group B (mean and SD or P value
median and IR) median and IR)
OM duration (days) [Median(IQR)] 74) 6(3) 0.02
Onset of OM development after stem cell transfusion 6.69 (4.28) 6.8 (3.63) 0.91
Onset of OM development after chemotherapy initiation 13.69 )4.28( 13.80)3.63) 0.91
Highest grade of mucositis Gradel (%) 17 (47.2%) 23 (65.7%) 0.35
Grade?2 (%) 16 (44.4%) 10 (28.6%)
Grade3 (%) 2 (5.6%) 2 (5.7%)
Grade4 (%) 1 (2.8%) 0 (0%)
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occurrence of different grades of OM (P=0.35).
Table 2 shows the statistical data on the mucositis in
patients who received placebo or vitamin E mouthwash.

Discussion

To the best of our knowledge, this is the first placebo-
controlled, double-blind clinical trial to evaluate the
prophylactic effects of topical vitamin E on OM in
HSCT patients. The results of the study showed that
topical vitamin E decreased the duration of OM, but
not the severity or incidence of occurrence of OM when
compared to placebo.

All the patients involved in this study experienced OM.
This rate of OM is in agreement with reports of previous
studies. In a study by Vokurka et al. including a diverse
population of patients, the incidence of OM with Bu/Cy
conditioning regimen reported to be 100 percent. The
severe types of involvement occurred in about 40 percent
of the patients, and the duration of mucosal involvement
in this study was reported to be about 11 days. The
onset of OM in this study was 12 days after initiation of
conditioning regimen which was almost similar to the
findings of our study of about 13 days.?® The study included
patients with different base-line hematologic malignancies.
Total duration of mucosal involvement in the current study
was shorter than what is reported in the abovementioned
study. This contrast could be explained due to the diversity
of the patient population in the former study.

Another study also reported that the incidence of
grade 2 or higher OM in patients receiving conditioning
chemotherapy with Bu/Cy regimen was about 50 percent,
although no patient with ALL was included in this study
and the number of patients involved was limited.?® The rate
of grade 2 or higher OM development in the current study
was somehow close to this range with about 34 and 53
percent of patients experiencing this type of involvement
in vitamin E and placebo groups, respectively. Another
study in patients with chronic myelogenous leukemia who
received Bu/Cy conditioning regimen for HSCT reported
OM of grade 2 or higher in 50% of the patients.*

As stated earlier, ROS production and the following
cascade play the central role in the development and
progression of OM and vitamin E is of proven benefit in
restoring the effects of the enzyme Super Oxide dismutase
(SOD) which is responsible for ROS elimination.? This
beneficial effects of vitamin E initiated the idea for the
prophylactic use of systemic vitamin E in radiotherapy-
induced OM.»!

The prophylactic efficacy of vitamin E has been
evaluated in only one clinical trial to date. In a study
by Arash Azizi et al., the effects of the topical paste of
vitamin E was compared with systemic vitamin E and
topical placebo. The results of the study showed that
topical paste of vitamin E in three cycles of chemotherapy
significantly lowered the incidence of severe forms of
OM; however, the effects were not significant during the
first two chemotherapy cycles.? It could be proposed that
topical use of the vitamin E might be a good option for
localized lesions, but in order to prevent development of
OM development, it must be applied to all surfaces of the

oral cavity. In contrast, our study was placebo-controlled,
and patients were evaluated daily by the researcher.

Vitamin E could not lower the occurrence of OM in
patients included in our study. One theoretical reason
could be the characteristics of the topical formulation
used in our study. Although the formulation was designed
for optimal solubility and was stable, it might not have
been able to sustain a high concentration of vitamin E
in the mucosa for a prolonged duration. In studies that
evaluated the effects of vitamin E in the treatment of
OM, the oil forms were used and applied directly to
lesions.” So the high concentration of vitamin E might
be necessary for a reduction in the severity of OM, and
it might have not been achieved with the formulation
utilized in our study. The low concentration of vitamin
E in the site of OM, has been suggested as the reason of
failure for systemic forms of vitamin E in the prevention
of OM patients.”!

In fact, previous studies in patients undergoing
radiotherapy have shown beneficial effects of topical
vitamin E in preventing OM. In a study by Ferreira et
al. fifty-four patients with oral cancers received topical
vitamin E 0il 400 milligrams before radiotherapy sessions.
Vitamin E significantly reduced the development of OM
in this subset of patients.?* Although this study was
placebo-controlled and resulted in beneficial effects, the
method of application might not be useful in patients
undergoing chemotherapy.-

Our study assessed comparatively the effect of topical
vitamin E and placebo only in a specific subset of patients
undergoing HSCT. It is prudent to evaluate the effects
of prophylactic topical vitamin E in other kinds of
malignancies receiving different chemotherapy regimens
and or conditioning regimens. Meanwhile, duration of
follow-up could be extended to evaluate for chronic
mucosal sequels such as xerostomia.

Conclusion

The results of the current study demonstrate a positive
effect for prophylactic topical vitamin E in shortening
the duration of OM in allogeneic HSCT patients. Further
studies are required to clarify any solid role for routine
vitamin E application in this group of patients.

Conflict of Interest: None declared.

References

1. Sonis ST, Elting LS, Keefe D, Peterson DE, Schubert
M, Hauer-Jensen M, et al. Perspectives on cancer
therapy-induced mucosal injury: pathogenesis,
measurement, epidemiology, and consequences for
patients. Cancer. 2004;100(9 Suppl):1995-2025. doi:
10.1002/cncr.20162.

2. Niscola P, Romani C, Cupelli L, Scaramucci L,
Tendas A, Dentamaro T, et al. Mucositis in patients
with hematologic malignancies: an overview.
Haematologica. 2007;92(2):222-31. doi: 10.3324/
haematol.10232. PubMed PMID: 17296572.

3. Sonis ST. The pathobiology of mucositis. Nat Rev
Cancer.2004;4(4):277-84. doi: 10.1038/nrc1318.

Volume 13 | Issue 3 | September 2021

95


https://ijbc.ir/article-1-1099-en.html

[ Downloaded from ijbc.ir on 2025-07-12 ]

Solduzian M et al.

10.

11.

12.

13.

14.

PubMed PMID: 15057287.

Cinausero M, Aprile G, Ermacora P, Basile D,
Vitale MG, Fanotto V, et al. Vitale, Valentina
Fanotto, et al. New frontiers in the pathobiology
and treatment of cancer regimen-related mucosal
injury. Front Pharmacol. 2017; 8: 354. doi: 10.3389/
fphar.2017.00354.

Seto BG, Kim M, Wolinsky L, Mito RS, Champlin
R. Oral mucositis in patients undergoing bone
marrow transplantation. Oral Surg Oral Med
Oral Pathol.1985;60(5):493-7. doi: 10.1016/0030-
4220(85)90237-3. PubMed PMID: 3903598.
Barasch A, Peterson DE. Risk factors for ulcerative
oral mucositis in cancer patients: unanswered
questions. Oral Oncol. 2003;39(2):91-100. doi:
10.1016/51368-8375(02)00033-7. PubMed PMID:
12509961.

Redding SW, Montgomery MT. Acyclovir prophylaxis
for oral herpes simplex virus infection in patients
with bone marrow transplants. Oral Surg Oral Med
Oral Pathol 1989; 67:680-3. doi: 10.1016/0030-
4220(89)90008-x. PubMed PMID: 2544843.

Woo SB, Sonis ST, Sonis AL. Therole of herpes simplex
vims in the development of oral mucosifisin bone
marrow transplant recipients. Cancer. 1990; 66:2375-
9. doi: 10.1002/1097-0142(19901201)66:11<2375::aid-
cner2820661121>3.0.c0;2-6.

Lalla RV, Latortue MC, Hong CH, Ariyawardana
A, D’Amato-Palumbo S, Fischer DJ, et al. Fungal
Infections Section, Oral Care Study Group,
Multinational Association of Supportive Care in
Cancer (MASCC)/International Society of Oral
Oncology (ISOO). A systematic review of oral
fungal infections in patients receiving cancer therapy.
Support Care Cancer. 2010;18(8):985-92. doi: 10.1007/
$00520-010-0892-z. PubMed PMID: 20449755.
Rapoport AP, Miller Watelet LF, Linder T, Eberly S,
Raubertas RF, Lipp J, et al. Analysis of factors that
correlate with mucositis in recipients of autologous
and allogeneic stem-cell transplants. J Clin Oncol.
1999;17(8):2446-53. doi: 10.1200/JC0.1999.17.8.2446.
PubMed PMID: 10561308.

Ruescher TJ, Sodeifi A, Scrivani SJ, Kaban LB, Sonis
ST. The impact of mucositis on alpha-hemolytic
streptococcal infection in patients undergoing
autologous bone marrow transplantation for
hematologic malignancies. Cancer. 1998;82(11):2275-
81. PubMed PMID: 9610710.

Kuiken NSS, Rings EHHM, van den Heuvel-
Eibrink MM, van de Wetering MD, Tissing WJE.
Feeding strategies in pediatric cancer patients with
gastrointestinal mucositis: a multicenter prospective
observational study and international survey. Support
Care Cancer. 2017; 25(10): 3075-83. doi: 10.1007/
$00520-017-3715-7. PubMed PMID: 28447222.
Brown CG, Wingard J. Clinical consequences of
oral mucositis. Semin Oncol Nurs. 2004; 20(1):16-21.
doi: 10.1053/j.soncn.2003.10.004. PubMed PMID:
15038513.

Epstein JB, Thariat J, Bensadoun RJ, Barasch A,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Murphy BA, Kolnick L, et al. Oral complications of
cancer and cancer therapy: from cancer treatment to
survivorship. CA Cancer J Clin. 2012 ;62(6):400-22.
doi: 10.3322/caac.21157. PubMed PMID: 22972543.
Worthington HYV, Clarkson JE, Eden OB.
Interventions for treating oral mucositis for patients
with cancer receiving treatment. Cochrane Database
Syst Rev. 2004;(2):CD001973. doi: 10.1002/14651858.
CD001973.pub2.

Saroj Vadhan-Raj, Jenna D Goldberg, Miguel-
Angel Perales, Dietmar P Berger, Marcel RM Brink.
Clinical applications of palifermin: amelioration of
oral mucositis and other potential indications. J Cell
Mol Med. 2013; 17(11): 1371-1384.

Wadleigh RG, Redman RS, Graham ML, Krasnow
SH, Anderson A, Cohen MH. Vitamin E in the
treatment of chemotherapy-induced mucositis. Am
J Med.1992 ;92(5):481-4.

Chaitanya NC, Muthukrishnan A, Babu DBG,
Kumari CS, Lakshmi MA, Palat G, et al. Role of
Vitamin E and Vitamin A in Oral Mucositis Induced
by Cancer Chemo/Radiotherapy- A Meta-analysis. J
Clin Diagn Res. 2017;11(5): ZE06-ZE09.

Thierry Patrice, Bertrand Rozec, Alexis Sidoroff,
Yvonnick Blanloeil, Philippe Despins, and Christian
Perrigaud. Influence of Vitamins on Secondary
Reactive Oxygen Species Production in Sera of
Patients with Resectable NSCLC. Diseases.2016;
4(3): 25.

HIDEYUKI TAKANO, YUKIHIRO MOMOTA,
KOUICHI KANI, KEIKO AOTA, YOSHIKO
YAMAMURA, TOMOKO YAMANOI, et al.
y-tocotrienol prevents 5-FU-induced reactive oxygen
species production in human oral keratinocytes
through the stabilization of 5-FU-induced activation
of Nrf2. Int J Oncol. 2015; 46(4): 1453—1460.
Ghoreishi Z, Shidfar F, Iravani M, Esfahani
A, Ghavamzadeh A. Effect of vitamin E on
chemotherapy-induced mucositis and neutropenia
in leukemic patients undergoing bone marrow
transplantation. Asia-Pacific Journal of Clinical
Oncology. 2007;3(3):113-8.

Azizi A, Alirezaei S, Pedram P, Mafi AR. Efficacy
of topical and systemic vitamin E in preventing
chemotherapy-induced oral mucositis. Reports of
Radiotherapy and Oncology. 2015;2(1).

Finn W. Bernhart. Stable Emulsions of Oil And
Glycerine. United States Patents, serial number
768,946.1947.

Strickley RG. Solubilizing excipients in oral
and injectable formulations. Pharm Res. 2004
Feb;21(2):201-30.

R A Lowe. STORAGE, STABILITY AND IN-USE
SHELF-LIFE GUIDELINES FOR NON-STERILE
MEDICINES. National Health Service, 2001.
Peterson DE, Jones JB, Petit RG 2nd. Randomized,
placebo-controlled trial of Saforis for prevention and
treatment of oral mucositis in breast cancer patients
receiving anthracycline-based chemotherapy. Cancer.
2007;109(2):322.

96

IRANIAN JOURNAL OF BLOOD AND CANCER


https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Vitale+MG&cauthor_id=28642709
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Fanotto+V&cauthor_id=28642709
https://ijbc.ir/article-1-1099-en.html

[|Downloaded from ijbc.ir on 2025-07-12 ]

Topical vitamin E mouthwash for oral mucositis

27.

28.

29.

30.

Common Terminology Criteria for Adverse Events
(CTCAE), Version 5.0, November 2017, National
Institutes of Health, National Cancer Institute.
Vokurka S, Steinerova , Karas M, Koza V.
Characteristics and risk factors of oral mucositis
after allogeneic stem cell transplantation with FLU/
MEL conditioning regimen in context with BU/CY2.
Bone Marrow Transplant. 2009 ;44(9):601-5.
Kuwatsuka Y, Kohno A, Terakura S, Saito S,
Shimada K, Yasuda T, et al. Phase II study of dose-
modified busulfan by real-time targeting in allogeneic
hematopoietic stem cell transplantation for myeloid
malignancy. Cancer Sci. 2012;103(9):1688-94.
Andersson BS, Thall PF, Madden T, Couriel D, Wang
X, Tran HT, et al. Busulfan systemic exposure relative
to regimen-related toxicity and acute graft-versus-
host disease: defining a therapeutic window for i.v.

31.

32.

33.

BuCy?2 in chronic myelogenous leukemia. Biol Blood
Marrow Transplant. 2002;8(9):477-85.

Uglincii H, Ertekin MV, Yoriik O, Sezen O, Ozkan A,
Erdogan F, et al. Vitamin E and L-carnitine, separately
or in combination, in the prevention of radiation-
induced oral mucositis and myelosuppression: a
controlled study in a rat model. J Radiat Res. 2006;
47 (1):91-102.

El-Housseiny A, Saleh S, EI-Masry A, Allam A. The
effectiveness of vitamin E in the treatment of oral
mucositis in children receiving chemotherapy. Journal
of Clinical Pediatric Dentistry. 2007;31(3):167-70.
Ferreira PR, Fleck JF, Diehl A, Barletta D, Braga-
Filho A, Barletta A, et al. Protective effect of alpha-
tocopherol in head and neck cancer radiation-induced
mucositis: a double-blind randomized trial. Head
Neck. 2004;26(4):313-21.

Volume 13 | Issue 3 | September 2021

97


https://ijbc.ir/article-1-1099-en.html
http://www.tcpdf.org

