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ORIGINAL ARTICLE

Alloporinol, Chamomile and Normal Saline Mouthwashes 
for the Prevention of Chemotherapy-Induced Stomatitis

SHABANLOEI R *, AHMADI F **, VAEZ J ***, ANSARIN K ****, HAJIZADEH E*****, JAVADZADEH 
Y ******, DOLATKHAH R *******, GHOLCHIN M ********

ABSTRACT
Background: Stomatitis is a common side effect in patients receiving 
chemotherapy. It alters survival because of the risk of infection and has a 
significant impact on the quality of life, causing treatment delays, nutritional 
deficiencies and increasing the cost of care. The aim of this study was to 
determine and compare the efficacy of Alloporinol, Chamomile and normal saline 
mouthwashes in the prevention of chemotherapy-induced Stomatitis.
Methods: A randomized, double-blind clinical trial was conducted on 83 patients 
receiving chemotherapy. ANOVA,  2, Kaplan Meyer and T-test have been used for 
analyzing the data.
Results:Significant differences were found between Alloporinol, Chamomile and 
normal saline groups in the scores of the severity of Stomatitis (P=0.017), 
Stomatitis pain (P=0.027) and in the persistence of Stomatitis. No significant 
differences were noted among the mean Stomatitis (P=0.59), Stomatitis pain 
(0.071) and the severity scores of the Alloporinol and Chamomile groups.
Conclusions:These findings indicate the equal efficacy of Alloporinol and 
Chamomile in the prevention of chemotherapy-induced Stomatitis as compared to 
the normal saline control group. Considering the cost and easy accessibility of 
Chamomile and its potential therapeutic applicability in the reduction of the 
severity of chemotherapy-induced Stomatitis, it has been implied for the 
prevention of the same.
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Background 
Stomatitis or oral Mucositis is a significant 
and often debilitating, dose-limiting, and 
costly side effect in patients treated with 
cytostatic drugs or radiation therapy [1]. It 
has been estimated to occur in10% of 
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patients who receive adjuvant 
chemotherapy, 40% of patients who 
receive induction chemotherapy, 80% of 
patients undergoing stem cell transplant 
and 90% to 100% of patients undergoing 
head and neck radiation therapy [2]. It 
occurs in approximately 52–80% of 

children who receive cancer treatment [3].
The untoward side effects and 
complications of cancer drugs include 
Stomatitis, delay in cure, the decreasing 
dose of chemotherapy drugs, severe 
disturbing pain, nutritional deficiencies, 
systematic infection, and the increased 
duration of illness and mortality. 
Stomatitis carries a higher potential of risk 
to patients receiving stem cell 
transplantation (SCT) and increases their 
mortality up to 100 days post-transplant 
[4]. In about 35% of those patients that 
have Stomatitis type 3 or 4, the next 
period of their chemotherapy is postponed, 
in about 60% patients, the dose of drugs 
are decreased and in about 35% of the 
patients, the consumption of 
chemotherapy drugs are stopped [5],[6]. 

Oral Mucositis is considered as a 
devastating side effect of chemotherapy 
for several reasons. Patients with Oral 
Mucositis may have symptoms like 
painful ingestion leading to nutrition 
deficiency, dehydration, bacterial and 
fungal infections, and disturbed mood and 
sleep [7]. The mucosal pain is the most 
distressing symptom of the mouth.
Mucositis causes nutritional deficiencies, 
dehydration and severe indigestion [7],[8]. 
Ulceration of the oral mucosa is caused 
due to the damage insulted by 
chemotherapy or radiotherapy on the basal 
epithelial cells of the mucosa, which 
decreases the replacement of these cells by 
new cells. Deprived of new cell 
replacements, the mucosa becomes 
narrow, atrophied and ulcerated 
[5],[9],[10],[11],[12],[13],[14]. 

Commercially available mouthwashes 
commonly contain high levels of alcohol 
ranging from 3 to 50 percent. This may 
produce a burning sensation in the oral 
cavity mucosa or may cause intoxication if 
swallowed or used excessively. For 

children, even small doses of these rinses 
may potentially be lethal [15]. It is 
believed that Chamomile has anti-
inflammatory, wound healing, 
bacteriostatic, antimicrobial and antiseptic 
activities which annihilate the bad smell in 
the mouth. [16]. Some studies have 
suggested that Chamomile essence called 
α Bisabolol has a strong activity against 
gram positive and negative bacteria in 
addition to its anti-inflammatory
characteristics [17].Therefore in this study, 
we investigated the effect of Alloporinol
and Chamomile mouthwashes singly and 
in combination in the prevention of Oral 
Mucositis in patients undergoing
chemotherapy.  

Methods
Preparation of mouthwashes: Since the 
essence of the Allopurinol powder is fairly 
soluble in water, a solution of hydroxyl 
propyl methyl cellulose was used to 
prepare a clear and steady solvent of the 
drug. Based on the achieved solution 
volume, a little Allopurinol powder was 
added to it in order to make up the product
to 5mg/ml viscosity of the drug. To 
maintain its physical and chemical 
stability and to protect it from the growth 
of micro–organisms,, a mixture of 
protectors were added to the product.

To prepare Chamomile mouthwashes, the 
flowers of the plant were used. After 
grinding and weighing, the flowers in put 
closed pots and boiling distilled water was 
added to it in two stages in order to make 
up the considered volume (8gr in 50cc). 
The solution was filtered, bottled and 
sealed. Also, normal saline serum was 
used as a mouthwash.

Informed consent was obtained from all 
volunteered subjects.  The subjects were 
selected from patients of the Shahid Ghazi 
Oncology Services, who were undergoing 
chemotherapy for various malignancies. 
The subjects were selected randomly,
based on their ID code and by choosing 
from the box, and were divided into three 
groups ; received Alloporinol (group I), 
Chamomile (group II) or normal saline 
(group III) as gargles of mouthwash daily 
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for 16 days - four times a day- after 
starting chemotherapy [Table/Fig 1] 

The severity of Stomatitis and Mucositis
was evaluated and graded on the basis of 
the WHO Stomatitis intensity grading 
system (grade 0 indicating no Stomatitis
and 4 representing the most severe form of 
Stomatitis with ulceration and bleeding),
and the intensity of pain resulting from 
Stomatitis was recorded according to self-
reporting tools (zero shows no pain and 10 
shows the most intense pain).

This study was designed and conducted by
a double-blind system, so that both co-
workers,who followed up the patients and 
the patients didn't know the type of 
mouthwashes used.

Results 
Demographical, clinical and laboratory 
findings of all subjects and groups are 
summarized in [Table/Fig 1].

There was no significant difference in the 
Fisher Exact test between the education 
levels (P= 0.69) or the type of the cancer 
(P=0.68) in the three types of mouthwash 
used. 

The functions of the bone marrow and the 
immune system were found to affect the 
intensity of the stomatitis directly and 
indirectly. So the results of patients were 
compared between the three groups  
[Table/Fig 1]. Considering the clinical 
mechanism of mucositis and for more 
precise investigation, the average 

Stomatitis intensity and its pain were 
investigated in four phases during four 
days [Table/Fig 2],[Table/Fig 
3],[Table/Fig 4].

No significant difference was found 
between the Alloporinol and the 
Chamomile groups in the variability of the 
Stomatitis and total intensity during the 
first to the fourth time period. However, 
the normal saline group showed a 
significant difference with regard to the 
Stomatitis intensity variables when 
compared to the Alloporinol and the 
Chamomile groups. The Stomatitis pain 
intensity significantly differed in the 
Alloporinol group from that of the normal 
saline group, during the second and third 
time periods and in the Chamomile group 
during the third time period [Table/Fig 5].
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The Kaplan-Meier survival analysis 
revealed a significant difference with 
regard to the total disease time between 
the three groups. (P=0.04). Comparison of 
Alloporinol and Chamomile groups failed 
to show any significant difference with 
regard to Stomatitis survival (P = 0.82). 
However, the normal saline group had a 
significantly different survival (P=0.00)
[Table/Fig 6]

Discussion 
Mucositis still remains a persistent 
problem in many oncology centers. 
Limited progress has been made in the 
treatment and prevention of this 
complication caused by chemotherapy.
Stomatitis, a well-known form of 
Mucositis, is one of the important cases of 
nursing intervention in the hospitalized 
cancer patients [18],[19]. Though 
Stomatitis is believed to be an
inflammatory condition, most studies have 
already concentrated on antimicrobial 
mouthwashes as a remedy for it. 

Therefore, this study was performed to 
compare the effectiveness of Alloporinol
and Chamomile on Stomatitis. 

Many factors may affect the appearance of 
the time period of the Stomatitis and its 
intensity directly or indirectly. So these 
agendas were compared between groups.
  
Jakel has reported that the effect of the 
chemotherapy on bone marrow causes 
anaemia, which directly or secondarily
acts as a factor for chronic inflammation 
and releases cytokines such as tumour
necrosis factor, gamma-interferon, and 
interleukin-1 [21]. As interleukin-1 and 
tumour necrosis factor have a recognized 
role in the production of Stomatitis, 
investigating the rate of haemoglobin is 
necessary in this research. ANOVA test 
done on the average haemoglobin levels of 
those three groups did not show significant 
variations. The beginning of the healing 
phase of oral Mucositis is marked by an 
increase in the white blood cell count, 
especially the neutrophil count and by a 
decrease in bacterial colonies [22]. 

The result of this investigation shows that 
both Alloporinol and Chamomile 
mouthwashes could decrease the intensity 
of the Stomatitis caused by chemotherapy 
and its pain in comparison to the normal 
saline group. 

Clark and Slevin reported that six patients 
who were afflicted with colorectal cancer 
and were under treatment with 5-
fluorouracil by injecting the bolus drug, 
developed Stomatitis due to 5-fluorouracil. 
They were advised to gargle with a 15 to 
20cc Alloporinol mouthwash solution (1 
mg in 1 ml water) at the time of 
chemotherapy and all of them showed 
considerable improvement after this 
treatment [23]. 

In 1990, Loprinzi in his studies 
investigated the effect of the Alloporinol
mouthwash indefinitely to prevent 
Stomatitis caused by chemotherapy. In this 
research, 77 patients afflicted with 
colorectal cancer that were receiving 5-
fluorouracil in the form of bolus or 
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leucvorin, were put in one of the 
Alloporinol and placebo groups according 
to their age. They were first trained to wet 
their lips with the solution and to wash 
their mouth with its 20cc solution for 30 
seconds at the time of receiving the 
chemotherapy and 1, 2 or 3 hours 
thereafter. The Alloporinol solution was 
not effective [24].  However, these 
findings cannot be clinically valid as 
inflammatory cytokines increase 4 or 7 
days after chemotherapy. So, any 
interference should be made within the 
first two weeks of chemotherapy in order 
to reduce the risk of Stomatitis. In 2002, 
Hanawa investigated the preventive effect 
of the Alloporinol spray which was 
administered 3 or 5 times a day in post-
chemotherapy Stomatitis and showed that 
their patients who underwent this regimen 
had a lower rate of Stomatitis [25].
    

Conclusions 
The results of this study show that
Alloporinol and Chamomile mouthwashes 
are equally effective in reducing post-
chemotherapy Stomatitis. Hence, the 
Chamomile mouthwash can be safely and 
effectively administered for patients on 
chemotherapy for its easy availability and 
cost-effectiveness.  

Acknowledgements 
The authors would like to thank Marandi 
R and Eftekhrian M, for the assessment of 
the patient’s mouth during the 16 days and 
in helping to coordinate the project. 
Special thanks to Atabak Asvadi Kermani  
for his help in the final edition of this 
article.

References
[1] Sonis ST. Oral Mucositis in Cancer 

Therapy. The Journal Support Oncology
2004; 2(3):3-8.

[2] Eilers.J ,  Million R. Prevention and 
management of oral mucositis in patients 
with cancer. Semin Oncol Nurs. 2007; Aug
23(3):201-12. Review

[3] Cheng KK, Chang AM, Yuen MP. 
Prevention of oral mucositis in paediatric 
patients treated with Chemotherapy: a 
randomized crossover trial comparing two 
Protocols of oral care. Euro J of Cancer
2004; May 40(8): 1208–16.

[4] Giles F J, Rodriguez R, Weisdorf D, 
Wingard JR, Martin PJ,Fleming TR. A 
Phase III, randomized, double-blind, 
placebo-controlled, study of iseganan for 
the reduction of stomatitis in patients 
receiving stomatotoxic chemotherapy.
Leuk Res 2004; Jun 28(6): 559–65.

[5] Gerpen RV. An Overview of Oral Mucositis 
.Oncology Supportive Care Quarterly
2005;,3(2):4-10.

[6] Sonis ST. Pathobiology of oral 
Mucositis:Novel insights and Opportunities  
. J Support Oncol. 2007; Oct 5(9 Suppl 
4):3-11. 

[7] Brown CG, Wingard J. Clinical 
consequences of oral mucositis. Semin 
Oncol Nurs. 2004; Feb 20(1): 16–21.

[8] Bruce S. Pain Management Issues and 
Strategies in Oral Mucositis. Oncology 
Supportive Care Quarterly.2004; 3(2):18-
27.

[9] Epstein JB, Schubert MM. Managing pain 
in mucositis. Semin Oncol Nurs 2004; 
Feb,20(1):30-37.

[10] Spielberger R.T. Kepivance: A 
Breakthrough for Oral Mucositis 
Associated with Myeloablative 
Hematopoietic Stem tem Cell Transplant. 
Center for International Blood and Marrow 
Transplant Research (CIMBTR) 2005;
11(1):2-13.

[11] Sonis ST, Elting LS, Keefe D, Peterson DE, 
Schubert M, Hauer-JensenM, et al. 
Perspectives on cancer therapy-induced 
mucosal injury: pathogenesis, 
measurement, epidemiology, and 
consequences for patients. Cancer 2004;
May 100(9):1995–2025.

[12] 11.Dorothy M,Stephen T.Joanne 
M.Emerging drugs for chemotherapy-
induced Mucositis. Expert Opinion on 
Emerging Drugs 2008;13(3):511-22.

[13] Sonis ST. Pathobiology of Oral 
Mucositis:novel insights and 
opportunities. J Support Oncol. 2007; Oct 
5(9 Suppl 4):3-11. Review.

[14] Lalla RV,Sonis ST, Peterson DE. 
Management of Oral Mucositis in Patients 
who have cancer. Dent Clin North Am
2008; Jan 52(1):61-77.

[15] Massacesi C. Cancer therapy-induced oral 
mucositis: a comprehensive review.
Continuing Education in Oncologia 2005; II 
(1):1-12.

[16] Armenta S, Esteve-Turrillas F. A, Quintás 
G,Garrigues S, Pastor A, and et al. 
Development of a simple and low cost 
device for vapour phase Fourier 
Transform Infrared spectrometry 
determination of ethanol in 
mouthwashes. Analytica Chimica 
Acta.2006;569(1):238-43.

[17] Wang Y, Tang H, Nicholson JK, Hylands 
PJ,Sampson J , Holmes E. A Metabonomic 
Strategy for the Detection of the 
Metabolic Effects of Chamomile ( 



Shabanloei R, Ahmadi F  Mouthwashes and Chemotherapy-induced Stomatitis

Journal of Clinical and Diagnostic Research. 2009 June ;(3)1537-15421542

Matricaria recutita L.) J Agric Food 
Chem. 2005; Jan 26, 53(2):191-6

[18] Szoke E, Maday E, Tyihak E, Kuzovkina N, 
Lemberkovics E. New terpenoids in 
cultivated and wild chamomile (in vivo 
and in vitro). J Chromatogr B Analyt 
Technol Biomed Life Sci. 2004; Feb  
800(1-2):231-8

[19] Eilers J, Epstein JB. Assessment and 
Measurement of Oral Mucositis. Semin 
Oncol Nurs. 2004; Feb 20(1): 22-29

[20] Eilers J, Million R. Prevention and 
Management of oral Mucositis in patients 
with cancer.Semin Oncol Nurs. 2007; Aug  
23(3): 201-12.

[21] Avritscher EB, Cooksley CD, Elting LS. 
Scope and Epidemiology of Cancer 
Therapy-Induced Oral and 
Gastrointestinal Mucositis. Semin Oncol 
Nurs 2004; Feb 20(1):3-10.

[22] Blohmer JU,Dunst J,Harrison L,Johnston 
P,Khavat D,Ludwig H et al .Cancer-
related anemia: biological findings, 
clinical implications and impact on quality 
of life. Oncology. 2005; 68(1):12-21.

[23] Eilers J. Nursing Interventions and 
Supportive Care for the Prevention and 
Treatment of Oral Mucositis Associated 
With Cancer Treatment. Oncol Nurs 
Forum. 2004; Jul 31(4):13-23.

[24] Clark PI, Slevin ML. Allopurinol 
mouthwashes and 5-fluorouracil induced 
oral toxicity. Eur J Surg Oncol. 1985;
Sep11(3):267-68

[25] Loprinzi CL, Cianflone SG, Dose AM,Ezell 
PS,Burnham NL,Therneau TM et al. A 
controlled evaluation of an allopurinol 
mouthwash as prophylaxis against 5-
fluorouracil-induced stomatitis. Cancer 
1990; Apr  65(8):1879-82.

[26] Ito A, Hanawa T,Fujii E. The preventive 
effect of allopurinol spray on stomatitis 
induced by anti-cancer drugs. Gan To 
Kagaku Ryoho. 2002; Apr 29(4):563-7.
Links

[27] Vokurka S, Bystricka E, Koza V, Scudlova 
J, Pavlicova V,Valentova D et al. The 
comparative effects of povidone-iodine 
and normal saline mouthwashes on oral 
mucositis in patients after high-dose 
chemotherapy and APBSCT—results of a 
randomized multicenter study. Supportive 
Care in Cancer 2005; Jul 13(7):554-8. 


