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INTRODUCTION

Oral mucositis points to erythematous and ulcerative lesions in the oral mucosal layerseen in patients having cancer while
being treated using chemotherapy and radiation therapy or both to areasadjacent to and including the oral cavity. The oral mucositis
lesions are very painful and can affect nutrition and oral hygiene and increase the risk of local and systemic infection to the patient.
Mucositis can also affect other areas of the alimentary tract; such as, gastrointestinal region which can manifest as diarrhea. Mucositis,
hence, is a highly clinically relevant and at-times dose-limiting complication of cancer therapy * 2

Oral mucositis is a significant problem in patients undergoing chemotherapeutic management and was reported to affect 51
% of patients receiving chemotherapy for solid tumors or lymphoma.® An even higher percentage (approximately 75-80%) of patients
receiving high-dose chemotherapy before hematopoietic cell transplantation are reported to develop clinically significant oral
mucositis.*Patients who are being treated with radiation therapy for head and neck cancer typically receive an approximately 200 cGy
daily dose of radiation, five days per week, for 5-7 continuous weeks are found to be susceptible to oral mucositis invariably. Many
studies have reported that severe oral mucositis is found in 29-66% of all patients receiving radiation therapy for head and neck
cancer >, Infections accompanying oral mucositis lesions can result in life-threatening systemic sepsis during cycles of
immunosuppression ’. Moderate to severe oral mucositis has been found to have positive correlation to systemic infection and
transplant-related mortality ®. In patients having hematologic malignancies and allogeneic hematopoietic cell transplantation, it was
found that there is an increased severity of oral mucositis associatedresulting in total parenteral nutrition and parenteral narcotic
therapy.’It can also cause increased incidence of fever, infection, hospital admission and increased total inpatient charges .
A major chunk of patients who are being managed by radiation therapy for head and neck cancer are found to suffer from to inability
continue eating by mouth due to mucositis pain and often receive nutrition through a nasogastric tube or intravenous line.** It has been
shown that patients with oral mucositis are significantly more prone to have severe pain and a weight loss of > 5%. *?In a study,
approximately 16% of patients receiving radiation therapy for head and neck cancer were hospitalized due to mucositis **. Further,
11% of the patients receiving radiation therapy for head and neck cancer had unplanned breaks in radiation therapy due to severe
mucositis . Thus, oral mucositis is a major dose-limiting toxicity of radiation therapy to the head and neck region

Oral mucositis at the outset presents as erythema or redness of the oral mucosa which later progresses to erosion and
ulceration of the mucosal layer. The ulcerations are often found to be covered by a white fibrinous pseudomembrane and the lesions
mostly heal inan approximate duration of 2—4 weeks after the last dose of chemotherapy or radiation therapy.**Immunosuppressed
patients (eg. patients undergoing hematopoietic cell transplantation) may have resolution of oral mucositis seen associated
withtemporary granulocyte recovery.™
This conceptual review looks at the role of Ayurveda in preventing and managing chemoradiation induced oral mucositis.

Ayurvedic Perspective

Shalakya Tantra is one of the eight branches of Ayurveda which particularly deals with the diseases occurring in head, neck,
eyes, ear and oral cavity."*Mukhagata Roga or diseases of oral cavity is described in ancient Ayurvedic texts like Sushrut Samhita,
Charak Samhita, AstangaSangraha, Yoga Ratnakar, MadhavNidan, etc. Mukha stands for oral cavity and sarvasara includes the
sarvabhaga of the mukha viz-osta ,danta, dantamoola, jihwa,talu and kanta. *'Disease of oral cavity are 65 in number, which occur in
seven location of mouth such as lips-8, gums-15, teeth-8, tongue-5, palate-9, throat-17, sarva mukha-3.*®

Among this Sarvasaramukha paka or aananpaka,’(oral cavity) can be considered a close apparition of oral mucositis. It is
recognized as pittananatmajavikara and ratkapradoshajvikara and treated as such. Paka refers to inflammation or ulceration
symptomatically similar to oral mucosistis.There are 5 types of Mukha Paka — i) Vataj Mukha Paka —In this, vitiated Vata dosha
causes a single or multiple ulcers in the oral mucosa with acute inflammatory changes. The disease is progressive in nature, very
painful, mucosa becomes dry and rough. The associated symptoms are inflammed lips, tongue and palate, difficulty in opening the
mouth and sensitivity to cold items, etc.

ii) Pittaj Mukha Paka — In this, vitiated pitta dosha causes inflammation and ulceration of oral mucosa. Smaller reddish
yellow papules develop throughout the mouth and causes severe burning, altered taste, difficulty in mastication and deglutition.

iii) Kaphaja Mukha Paka —In this, vitiated Kapha dosha causes inflammation and ulceration of oral mucosa. The mouth
becomes sweet and sticky with itching sensation and negligible pain. Small cysts or tumors develop and become more severe by
compression and excision.

iv) Sannipataja Mukha Paka — All the symptoms of Tridosha and Rakta dosha are present in this disease.
v) Raktaj Mukha Paka — All the signs and symptoms and treatment are like Pittaja Mukha Paka'®

It is evident from the predominant nature of the symptoms that the various dosha involvements point to an increasing severity
and chronicity of the disease rather than different disease conditions. Looking at the patho physiology, the disease is pitha Rakthaja in
nature. The nidana of radiation/chemotherapy are also suitable to cause this Pitha Vrudhi due to its Theekshna, Ushna,Vyavayi and
Vikashi in nature.

General line of treatment includes Snehana, Swedana (oleation)and Shodhana Karma (Vaman, Virechan, Nasya, Rakta
mokshan) from a systemic point of view.?

Kavalgraha / Gandusha is the primary line of treatment to attain local cure in all conditions. Medicines vary according to
dosha pradhanatha such as Triphala Kashaya, Rasnhadi Kashaya, Dashmoola Kashaya, Vatahara Taila or Ghrita for vata, Panchvalkal
Kashaya, Pancha Tikta Kashaya, Yashtimadhu Kashaya, milk, sugarcane juice and ghee for Pitha and Khadiradi Taila, Haridradi
Taila, Trikatu Kashaya for Kapha predominance.

Snehika Dhoomapana (medicated smoking),Lekhana, Pratisarana and Raktha mokshana are also indicated.?
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Existing Evidence on the efficacy of Ayurvedic Drugs in Chemo/Radiation induced Oral Mucositis

Woon sup yoon et.al has substantiatively shown the positive effect of Thriphala on radiation induced acute intestinal mucosa
damage in Sprague Dawley rats.?RK Mamgain et al has shown in a pilot study the superior efficacy of an ayurvedic preparation of
yashtimadhu (Glycyrrhiza glabra) on radiation-induced mucositis in headand-neck cancer patients when given along with
conventional management when compared to conventional management alone.?*Yashtimadhu was observed to be effective and
delayed the development of severe form of mucositis. Ahmadi A% postulated that Oral aloe vera mouthwash has anti —inflammatory
and wound healing properties thus preventing the development of radiation induced mucositis. Though Su et al.?, in their study
concluded that oral aloe vera was not beneficial adjunct to head and neck radiotherapy and didn’t decreased mucositis or improved
patients’ well being. Naidu MU et.al*’ studied a mixture of herbal agent used as an oral gel wafer including extracts of glycyrrhizin,
Centella asiatica, Polygonumcuspidatum, Angelica sp and Camellia sinesis. A pilot study showed the positive effect of the
combination in oral mucositis, however, further studies should confirm these results. The efficacy of pure natural honey for the
treatment of mucositis was reported in patients under radiation therapy and/or chemotherapy in several clinical trials. We have found
many clinical trials associated with the preventive and therapeutic effects of honey and its relative products for management of
radiation- and chemotherapy-induced mucositis.?’In a randomized single blind clinical trial, 40 patients who suffered from head and
neck cancer and required radiation to the oropharyngeal mucosa were randomly divided into 2 groups. Patients received 20 mL pure
natural honey from bees fed on thyme and astragale in the Alborz Mountains of Iran, 15 minutes before, then 20 mL doses again at 15
minutes and 6 hours after radiation therapy. They washed their mouths with honey and engorged slowly to cover the oral and
pharyngeal mucosa. A significant reduction in mucositis in patients treated with honey was observed as compared with controls.”® The
same results in reduction of mucositis were observed in another study, in which 40 patients received topical applications of 20 mL
pure honey before and after radiation therapy.*® In a clinical trial, the effect of natural honey and 0.15% benzydamine hydrochloride
on onset and severity of radiation mucositis was assessed and compared with control. The patients were randomized into three groups
of 20 patients. Group 1 patients received topical application of natural honey; groups 2 and 3 received topical application of 0.15%
benzydamine hydrochloride and 0.9% normal saline, respectively. The onset of mucositis and the severity of mucositis were graded
during the course of the radiotherapy and 2 weeks after radiotherapy. A significant reduction of mucositis in patients treated with
honey was compared with 0.15% benzydamine hydrochloride, 0.9% normal saline applied to patients was observed. The differences
between the groups were statistically significant.** Results of other studies showed that prophylactic use of natural honey was effective
in reduction of mucositis subjective symptoms from radiotherapy and/or chemotherapy. Honey reduces wound pain by postponing
tissue oxygenation through blocking exposure of the damaged mucosa to oxygen.*? Biswal et al®® suggested that the effectiveness of
honey on wound healing might be because of the hygroscopic nature of honey, its viscosity, its acidic pH, which prevents bacteria
growth on the mucosa, inhibin (hydrogen peroxide) converted from glucose oxidase and gluconic acid, enzymes which probably are
growth factors and tissue nutritive minerals and vitamins that help repair the tissue directly.

Shinobu Okadaet.al* ,in a pilot study in hematopoietic cancer patients suggested that topical application of sesame oil, which
has both antioxidative and anti-inflammatory activities, is useful for retardation of chemotherapy-induced oral mucositis. In the same
study, cytological examination further demonstrated that inflammation induced by chemotherapy is reduced by sesame-oil application.

CONCLUSION

Mucositis affects most patients undergoing chemotherapy and radiotherapy and is a major clinical and economic burden that
severely affects patient survival and quality of life.** However, management of mucositis largely involves the control of symptoms
using antibiotics, anesthetics, and analgesics,® and there are very limited therapeutic agents available for mucositis treatment.
Ayurveda with its wide range of therapeutic options can offer a solution to this debilitating clinical condition thereby saving the
health, wealth and quality of life of the patients undergoing chemo/radiotherapy. Future research can point to the specific ayurvedic
treatments in oral mucositis imbibing the principles of Ayurveda and not focusing just on the pharmaco analytical profile of certain
plants alone.

ACKNOWLEDGMENTS
The authors have no specific acknowledgements to issue in this regard.

Competing Interests
The authors declare no conflict of interest.

WWW.iajpr.com

Page1973



Vol 8 Issue 03, 2019. Dr. Jeena NJ et al. ISSN NO: 2231-6876

REFERENCES

1. Lalla RV, Peterson DE. Oral mucositis. Dent Clin North Am. 2005 Jan;49(1):167-184.

2. Treister N, Sonis S. Mucositis: biology and management. CurrOpinQOtolaryngol Head Neck Surg. 2007 Apr;15(2):123-129.

3. Raber-Durlacher Judith 1 ,Weijl N ,Abu Saris M ,de Koning B,Zwinderman AH, Osanto S.. Oral mucositis in patients treated
with chemotherapy for solid tumors: A retrospective analysis of 150 cases. Supportive care in cancer : official journal of the
Multinational Association of Supportive Care in Cancer.2000; 8:366-71.

4. Vera-Llonch M, Oster G, Ford CM, Lu J, Sonis S. Oral mucositis and outcomes of allogeneic hematopoietic stem-cell
transplantation in patients with hematologic malignancies. Support Care Cancer. 2007 May;15(5):491-496.

5. Vera-Llonch M, Oster G, Hagiwara M, Sonis S. Oral mucositis in patients undergoing radiation treatment for head and neck
carcinoma. Cancer. 2006 Jan 15;106(2):329-336.

6. Elting LS, Cooksley CD, Chambers MS, Garden AS. Risk, outcomes, and costs of radiation-induced oral mucositis among
patients with head-and-neck malignancies. Int J RadiatOncol Biol Phys. 2007 Mar 28;

7. Duncan GG, Epstein JB, Tu D, et al. Quality of life, mucositis, and xerostomia from radiotherapy for head and neck cancers: a
report from the NCIC CTG HN2 randomized trial of an antimicrobial lozenge to prevent mucositis. Head Neck. 2005
May;27(5):421-428.

8. Bellm LA, Epstein JB, Rose-Ped A, Martin P, Fuchs HJ. Patient reports of complications of bone marrow transplantation. Support
Care Cancer. 2000;8(1):33-39.

9. Rapoport AP, Miller Watelet LF, Linder T, 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—-2453.

10. 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):2275-2281.

11. Barasch A, Peterson DE. Risk factors for ulcerative oral mucositis in cancer patients: unanswered questions. Oral Oncol. 2003
Feb;39(2):91-100. [PubMed]

12. Epstein JB, Gorsky M, Guglietta A, Le N, Sonis ST. The correlation between epidermal growth factor levels in saliva and the
severity of oral mucositis during oropharyngeal radiation therapy. Cancer. 2000;89(11):2258-2265.

13. Woo SB, Sonis ST, Sonis AL. The role of herpes simplex virus in the development of oral mucositis in bone marrow transplant
recipients. Cancer. 1990 Dec 1;66(11):2375-2379.

14. Maria OM, Eliopoulos N, Muanza T. Radiation-Induced Oral Mucositis. Front Oncol. 2017;7:89. Published 2017 May 22.
doi:10.3389/fonc.2017.00089 Maria OM, Eliopoulos N, Muanza T. Radiation-Induced Oral Mucositis. Front Oncol. 2017;7:89.

15. Herndndez-Ferndndez A, Ofiate-Sanchez RE, Cabrerizo-Merino MC, de Arriba-de la-Fuente F, Heras-Fernando I, Vicente-Garcia
V. Influence of oral health on mucositis in patients undergoing hematopoietic progenitor cell transplantation (HPCT). Med Oral
Patol Oral Cir Bucal. 2011;17(1):e94-e101.

16. K.R.SrikanthaMurthy, AstangaHrdayam, uttaraasthana, 3: 21(1-2) 184. ChowkhambaKrishnadasAcademy, Varanasi

17. PriyaVratSharma, Susruta Samhita, Chikitsa sthana, ChaukhambhaVisvabharati, VVaranasi. 2(40): 60-61.

18. PriyaVrat Sharma, Susruta Samhita, Chikitsa sthana, ChaukhambhaVisvabharati, Varanasi, 2(40): 56.

19. PriyaVratSharma,Susruta Samhita, volume-2,Chikitsa sthana,chapter 40,verse no:60-61,page no:681,Chaukhambha
Visvabharati,Varanasi.

20. PriyaVratSharma,Susruta Samhita, volume-2,Chikitsa sthana,chapter 40,verse no-62,Chaukhambha Visvabharati,VVaranasi.

21. Critical analysis of role of kavala and gandusha in the management of halitosis krithi amail vijay b. nagalur2. www.jahm.in
(ISSN-2321-1563)

22. Agnivesha. Charaka Samhita, Comm. Chakrapanidatta. In: Jadavaji TA, editor. Sutrasasthana 5/78-81. Varanasi:
ChaukhambaSurbharatiPrakashana; 2008.p127. Published online in http://iijjam.co.in ISSN: 0976-5921 International Journal of
Ayurvedic Medicine, 2014, 5(2), 148-153

23. Yoon WS, Kim CY, Yang DS, Park YJ, Park W, Ahn YC, Kim SH, Kwon GY .Protective effect of triphala on radiation induced
acute intestinal mucosal damage in Sprague Dawley rats.Indian J Exp Biol. 2012 Mar;50(3):195-200.

24. Najafi S, EbrahimpourKoujan S, Manifar S, Kharazifard MJ, Kidi S, Hajheidary S. Preventive Effect of Glycyrrhiza Glabra
Extract on Oral Mucositis in Patients under Head and Neck Radiotherapy: A Randomized Clinical Trial. J Dent (Tehran).
14(5):267-74.

25. Ahmadi A.Potential prevention: Aloe vera mouthwash may reduce radiation-induced oral mucositis in head and neck cancer
patients.Chin J Integr Med. 2012 Aug;18(8):635-40. doi: 10.1007/s11655-012-1183-y

26. K Su Catherine, Mehta VR, L Shah, R Pinto, H Halpern, J Koong, AGoffinet, D Le Quynh-Thu. Phase Il double-blind
randomized study comparing oral aloe vera (AV) versus placebo to prevent radiation (RT)-related mucositis in patients with head
and neck (HN) neoplasms. International journal of radiation oncology, biology, physics.2004; 60:171-7.

27. Naidu M, Ramana GV, Ratnam SV, Sudhavani T, Jaganath K, Naidu R, et al. A Randomised, double-blind, parallel, placebo-
controlled study to evaluate the efficacy of MF 5232 (Mucotrol™), a concentrated oral gel wafer, in the treatment of oral
mucositis. Drugs R D. 2005;6:291-98.

28. Aghamohamamdi A, Hosseinimehr SJ. Natural Products for Management of Oral Mucositis Induced by Radiotherapy and
Chemotherapy. Integr Cancer Ther. 2015;15(1):60-8.

29. Biswal BM. Current trends in the management of oral mucositis related to cancer treatment. Malays J Med Sci. 2008;15(3):4-13.

30. Khanal B, Baliga M, Uppal N. Effect of topical honey on limitation of radiation-induced oral mucositis: an intervention study. Int

J Oral Maxillofac Surg. 2010;39:1181-1185.

WWW.iajpr.com

Page1974‘



Vol 8 Issue 03, 2019. Dr. Jeena NJ et al. ISSN NO: 2231-6876

31. Rashad U, Al-Gezawy S, El-Gezawy E, Azzaz A. Honey as topical prophylaxis against radiochemotherapy-induced mucositis in
head and neck cancer. J LaryngolOtol. 2009;123:223-228.

32. Motallebnejad M, Akram S, Moghadamnia A, Moulana Z, Omidi S. The effect of topical application of pure honey on radiation-
induced mucositis: a randomized clinical trial. J Contemp Dent Pract. 2008;9(3):40-47.

33. Biswal BM, Zakaria A, Ahmad NM. Topical application of honey in the management of radiation mucositis. A preliminary
study. Support Care Cancer. 2003;11:242-248.

34. Okada S, Sudo A, Nishio J. Topical application of sesame oil for the prevention of chemotherapy-induced oral mucositis: pilot
study in seven hematopoietic cancer patients. Int J Nurs Clin Pract. 2015;2:123.

35. Al-Ansari S, Zecha JA, Barasch A, de Lange J, Rozema FR, Raber-Durlacher JE. Oral Mucositis Induced By Anticancer
Therapies. Curr Oral Health Rep. 2015;2(4):202-211.

36. Chaveli-Lopez B, Bagan-Sebastian JV. Treatment of oral mucositis due to chemotherapy. J Clin Exp Dent. 2016;8(2):e201-9.
Published 2016 Apr 1. doi:10.4317/jced.52917.

54878478451190301

Submit your next manuscript to IAJPR and take advantage of:
Convenient online manuscript submission

Access Online first

Double blind peer review policy

International recognition

No space constraints or color figure charges

Immediate publication on acceptance

Inclusion in ScopeMed and other full-text repositories
Redistributing your research freely

Submit your manuscript at: editorinchief@iajpr.com

{118

smasscns scuneom. [

k7 B
i J o

WWW.iajpr.com

Page1975



