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Abstract

To study the prevalence of oral or oro-pharyngeabél infections during radiotherapy of oral cart2@ patients receiving a 6-7 week course of
radiation therapy alone (on Telecobalt machine)tfeatments of oral cancer were enrolled in thestiPatients were clinically examined for
signs of oral and oropharyngeal candidiasis atliveesand weekly thereafter during their radiatiosatment. The scraping or swabs from the oral
cavity were obtained and confirmed by use of a 3394 preparation.Overall oral candidiasis was reedrth 46.66% (56/120) of the patients,
with Candida albicans — 54. Increasing trend inatéeh reactions, like severe odynophagia, dysghagriade 2 & 3 mucositis and oral secondary
infection with increasing fungal or bacterial grbwtere significantly associated symbiotically fr@%tgaéh week of radiation therapy. During
radical radiotherapy corticosteroid like dexametimes4mg i.v, b.id for 1 — 2 weeks is usually usadcontrol of acute reactions like mucositis
(Grade 2 and 3), odynophagia and dysphagia (sevidre)use of corticosteroid during radiotherapysgalg suppresses the cellularimmunity and
phagocytosis adding to its contribution towardsréasing secondary infection. In our study 46.6%jextb developed oral candidiasis and
corticosteroid for mucositis was used in 55.4% 1680) of the patients for RTOG Grade 2 and 3 acariéation reactions. Predisposing factors
should be treated or eliminated were feasible.fAngal agents play an important role in the managerof fungal infectionsFungal infections
during radiation therapy or Head & Neck cancers@mmmon. Under suitable circumstances the normadnoensal turns pathogenic. These
infections contribute to increased acute radiateacting, which in turn necessitates treatmentrinpdions.
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INTRODUCTION plaques, patcheshrush), erythematous lesions, and an(

Cheilitis

Fungal Infection in Radiotherapy

Common Clinical Situations where fungal
encountered are in Head & Neck Cancer, Oral Cancers
Esophageal Cancer, Lung Cancer, and Cancer CeRisk
factors for oral colonization by Candida duringicati radiation

Candidiasis describes a group of yeast like furigé&ctions
involving the skin and mucousiembranes. Infection is caused
by Candida species, typically, Candida albicansthie general
population, carriage rates have been reportedhigerfom 20% to
75% without any symptoms. It is seen as early agl5f6 of

infectiorsse

neonates and 45-65% of healthy children. By tradijtithe most
commonly used classification of oral candidiasividés the
infection into 4 types (1) acute pseudo membraneasdidiasis
(thrush), (2) acute atrophic (erythematous) whasis, (3)
chronic hyperplastic candidiasisand (4) chronic atrophic
(erythematous) candidiadt<’

therapy are Xerostomia, Oral prostheses Alcohe] 8snoking
[4]. The function of the saliva is to maintain oral hemg.
Saliva washes the pathogens and food particleshenatal
cavity and oropharynx It contains antimicrobialeaty like
thiocyanate ions, proteolytic enzymes (lysozymeitibadies
which are specific anti-Candida antibodies, laatife
sialoperoxidase, and histidine-rich polypeptides.

These are normal commensal of the mouth and

generally cause no problems in healthy people.bitahs is a
harmless commensal organism inhabiting the moutiagnoost
50% of the population; however, under suitablewitstances,
it can become an opportunistic pathogen.
circumstance may be a disturbance in the oral floraa
decrease in the immune defenS@s.

Overgrowth of Candida, however,
discomfort, altered taste sensation, dysphagia fom@rgrowth
resulting in poor nutrition, slow recovery, and lpriged hospital
stay. In immunocompromised patients, infection cspread
through the bloodstream or upper gastrointestirsadt teading to
severe infection with significant morbidity and radity. Systemic
candidiasis carries a mortality rate of 71% to 79%e common
clinical presentation is with symptoms of sorenebksrning,
altered taste and signs of white pseudo membranous
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Radiation (RT) induced Xerostomia

Salivary function is extremely sensitive to irratha

A suitabl@f salivary glands. The principle damage is todhmar & duct

system and this is proportional to increasing tamliadose and
increasing volume of parotid gland included in tialiation
portal. The related changes in salivary componargs overall

leads to localincrease in total salt content and pronounced deeren water

content.

It is observed that Dose of > 40Gy (Radiotherapgéo
Gray) to the salivary gland results in significalgcrease in the
salivary flow rate. The reduction in salivary float the end of
radiotherapy (RT) is approximately 83.3%; it is ab®.32 ml/min
prior to radiotherapy and reduces to 0.22 ml/minthy end of
radiotherapy. After radiotherapy during the folley-period at 3rd
month, it is reduced to about 93.4 % of the baseli@ver all
reduction in buffering capacity of the saliva iab44.3%

Aims and Objectives

To study the prevalence of oral or oro-pharyngeal

fungal infections during radiotherapy of oral cance
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Figure:1Oral secondary infection with acute radiationsreactions

MATERIAL AND METHODS

120 patients receiving a 6-7 week course of raufiati
therapy alone (on Telecobalt machine) for treatsaitoral
cancer were enrolled in the study. Patients weneically
examined for signs of oral and oropharyngeal céadisl at
baseline and weekly thereafter during their radiatreatment
(Picture: 1). Infection was defined as positivenicial signs of
white intraoral plagues and/or halitosis. The sicrgr swabs
from the oral cavity were obtained and confirmedusg of a
10% KOH preparation.

Patients with infection were treated with fluconlez200
mg [loading dose] and 100 mg/day for 7 days to agsyl If a
clinical cure was not achieved in 14 days, theepasi were treated
with Itraconazole 100mg b.i.d to achieve a clinicate. Fungal
cultures employed an oral swab or scraping. Acwtdiation
reactions are recorded weekly as per RTOG graditeyia[6,7].

RESULTS

Overall oral candidiasis was recorded in 46.66%1(%6)
of the patients, with Candida albicans — 54, Asjtlesis —2 and
bacterial infections were seen in 41.66% (50/126patient had
aspergillosis in the ear. Increasing trend in réatiareactions, like
severe odynophagia, dysphagia, grade 2 & 3 musoaitd oral
secondary infection with increasing fungal or baategrowth
were significantly associated symbiotically frofft® 6" week of
radiation therapy (Figure: 1). 4 patients had rsdapf fungal
infection after a gap of 1 —3 weeks requiring secdme
itraconazole therapy.

DISCUSSION

Radiation therapy of oral cavity and head & nedfiae
is associated with acute radiation reactions likeicositis,
odynophagia, and dysphagia. During radical radagne
corticosteroid like dexamethasone 4mg i.v, b.id¥or 2 weeks is
usually used for control of acute reactions likecositis (Grade 2
and 3), odynophagia and dysphagia (severe). The afse
corticosteroid during radiotherapy possibly suppessthe cellular
immunity and phagocytosis adding to its contribatitowards
increasing secondary infection. In our study 46.&Ubjects
developed oral candidiasis and corticosteroid farcositis was
used in 55.4% (61/110) of the patients for RTOGdar2 and 3
acute radiation reactions. There is a simultaneous

increase in the oral fungal infections and mucesiand
corticosteroid use durind®3® 4" week of radiotherapy (Figure 1).

In a similar study by Endod Ramirez a significant
increase in positive Candida cultures was seen6impatients on
radiotherapy. Here 62% of patients developed caasla by the
end of radiotherapy The median external radiatiosedat which,
positive culture was seen was 22.5 Gy and ovedidésis at 28.6
Gy i.e., during 2 and ¥ week of radiotherapy. Post
Radiotherapy, Candida colonization is maximum atd@ths with
considerable minimum salivary flow. By one yeawds observed
that slight recovery in salivary flow is seen, dwerecovery of
minor salivary glands and globlet cell leading tduction in
candidiasis nearing normal [8]. This demonstrales even slight
recovery of salivary flow can restore the oral egatal system and
reduce candiasis.

MANAGEMENT

The symptoms of acute radiation reaction with oral
oropharyngeal candidiasis significantly reduces dted intake
of food and liquids and significantly reduce thealify of life.
Maintenance of adequate nutrition and hydratioressential
during radiation therap§?

Predisposing factors should be treated or elimthatere
feasible. Good hygiene is important. Antifungal rigeplay an
important role in the management of fungal infatsiol. Systemic
drugs like: Fluconazole, Amphotericin B, Itracongzd/oric on
azoleandll.Topicalantifunagllikea)
Imidazole/triazoles: Clotrimazole, Econazole, Ketogzole,
Miconazole, Oxiconazole, Sulconazole, Terconazolagifal
candidiasis only), b) Ciclopirox olamine, c) Polgeantibiotics:
Nystatin, Topical amphotericin B lotion, €) Othepical agents:
Drying agents, Powders, Gentian violet, Casteanpaint,
Potassium permanganate compresses, lodochlorhyglrioxy f)
Evolving agents: Naftifine, Terbinafine étare currently available
for the treatment of candidiasis.

Oral & Oropharyngeal candidiasis: initial episodes be
treated with clotrimazole troches (one 10-mg troBHames daily)
or nystatin (available as a suspension of 100,068LU4-6 mL
g.i.d.] or as flavored 200,000 U pastilles [one tao 4or as
flavored 200,000 U pastilles [one or two 4-5 tinaesly] for 7-14
days). Oral fluconazole (100 mg/d for 14-21 dayallgy is as
effective as and in some studies superior to topibarapy.
Itraconazole (200 mg/d for 7-14 days orally) iségcacious as
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fluconazole. Suppressive therapy is effectivefa pievention of
recurrent infections, but to reduce the likelihaddievelopment of
antifungal resistance, it should be used only & tacurrences are
frequent or disabling. Amphotericin B oral suspensil mL q.i.d.
of the 100 mg/mL suspension) is sometimes effedtivpatients
whodo not respond toitraconazole.

Pre radiation dental prophylaxis and
disinfection of the denture or its discontinued wdedenture is
recommended. Antifungal susceptibility testing st penerally
needed but can be useful in patients with refrgciofection[9].
Role of prophylactic oral fluconazole, use of bibasive Buccal
Tablets and biological response modifiers durindiatherapy is
being explored[10,11]. The polymorphonuclear celsy a very
important role in the protection against intra-traal infection
with Candida albicans hence there is a possible il like
granulocyte macrophage stimulating factor etc.

It is currently being recognized that head and neck

cancer radiation is commonly associated with Candidbrata
colonization, which had never been described adrteeting
organism. This pathogen requires 800 mg/day ofoftazole
for clinical resolution. The antifungal suscepitiotls 79 oral
Candida glabrata isolates to fluconazole and voaeole were
compared. The mean inhibitory concentrations (Ml&syhich
90% of the isolates are inhibited is 1 pg of voniapole/ml v/s
32 pug of fluconazole/ml. C. glabrata is inherentiyore
resistant to fluconazolf®*® C. albicans appears to develop
resistance rapidly to fluconazole. Voriconazola isew broad-
spectrum triazole antifungal drug, like fluconazolehich
disrupts the fungal membrane by inhibition of thyochrome
P-450-dependent 14- -lanosterol demethylase, ptienethe
conversion of lanosterol to ergostefd\.

Most effective intervention for Xerostomia is Pratien
with meticulous radiotherapy Planning. Beam arramgat to
spare salivary glands, Sparing > 50% of Salivaandé using 3D
Conformal RT technique (3D CRT) or Intensity Modeth
Radiation Therapy (IMRTY® Radio protectors like WR 2721
(Amifostine), Oral Pilocarpine Hydrochloride.

CONCLUSION

In our study the oral candidiasis was noted in %6
the 120patients undergoing radiotherapy to oraitgaincreasing
trend in radiation reactions, like severe odynojdnadysphagia,
grade 2 & 3 mucositis and oral secondary infectigth increasing
fungal or bacterial growth were significantly assbted
symbiotically from &'to 6" week of radiation therapy.

Oral secondary infections during radiation therapy
Head & Neck cancers are common. Under suitableiistances
the normal commensal turns pathogenic. These infect
contribute to increased acute radiation reactingiclv in turn
necessitates treatment interruptions. Treatmermrrinptions are
unacceptable as they contribute to decrease cia® Hence there
is a need to incorporate various salivary glandisparadiation
therapy techniques and protective measures. .

FUTURE PERSPECTIVE

Recent Technological innovation in radiation detjve
like IMRT, Tomotherapy, nano particle amifostinec,etan
considerably decrease damage to salivary glangscdlo

treatments, oral bioadhesive extended release buabkets
with optimized delivery of local antifungal, nanaesficle
delivery technology and DNA micro array study angwer
drug susceptibility testing will throw more lighito this vexing
problem of management of fungal infections

immunocompromised patients. There is a need for
standardized antifungal susceptibility testing mdth and

of
a

thoroughreliable commercial test kits[16].

REFERENCES

1. A Akpan and R Morgan Oral candidiasis Postgraduate
Medical Journal 2002;78:455-459.

M. A. Pfaller, D. J. Diekema, R. N. Jones, H. SdSaA.

C. Fluit, R. J. Hollis, S. A. Messer, and The SENTR
Participant Groplinternational Surveillance of Bloodstream
Infections Due to Candida Species: Frequency of
Occurrence and In Vitro Susceptibilities to Flucoola,
Ravuconazole, and Voriconazole of Isolates Colteétem
1997 through 1999 in the SENTRY Antimicrobial
Surveillance Program. Journal of Clinical Microluigy,
September 2001, p. 3254-3259, Vol. 39, No. 9

Eliopoulou C, Destouni E, Antoniades D. Oral Caiadid
isolates in patients undergoing radiotherapy foachand
neck cancer: prevalence, azole susceptibility esoand
response to antifungal treatment.Oral Microbiol lamuol
2004: 19: 347-351. _ Blackwell Munksgaard, 2004.

Epstein JB, Freilich MM, Le ND. Risk factors for
oropharyngeal candidiasis in patients who receiiation
therapy for malignant conditions of the head anckn®ral
Surg Oral Med Oral Pathol. 1993 Aug;76(2):169-74.

K. A. Grétz, S. Genitsariotis, D. Vehling and B.-Nhwas.
Long-term oral Candida colonization, mucositis and
salivary function after head and neck radiotherapy.
Supportive Care in Cancer. Volume 11, Number 11:
November 2003 .Pages: 717 - 72

Trotti A, Byhardt R, Stetz J, et al. Common toxicit
criteria: version 2.0. An improved reference foadjng the
acute effects of cancer treatment: impact on rhdiaipy.
Int J Radiat Oncol Biol Phys. 2000;47:13-47.

7. National Cancer Institute Common Toxicity CriteNéersion
2.0, June 1, 1999. Available at: http://ctep.inilo.gov.
Accessed January 20, 2005.7.

Crispian Scully, Candidiasis, Mucosdkebruary 2, 2005.
http://www.emedicine.com/.

Lynch DP: Oral candidiasis. History, classificatioand
clinical presentation. Oral Surg Oral Med Oral R&att094
Aug; 78(2): 189-93.

Koc M, Aktas E. Prophylactic treatment of mycotic
mucositis in radiotherapy of patients with head awedk
cancers . Jpn J Clin Oncol. 2003 Feb;33(2):57-60.

Press Release (05/2005), BioAlliance Pharma: Phiase
Study of Miconazole Lauriad® Bioadhesive Buccal [é&h
for Treatment of Oropharyngeal Candidiasis in H&ad
Neck Cancer Patients at the American Society ofi€di
Oncology Meeting.

. K. Burn, A. W. Fothergill, W. R. Kirkpatrick, B. £oco, T. F.
Patterson, D. I. McCarthy, M. G. Rinaldi, and S. Rédding
Comparison of Antifungal Susceptibilities to Flueaole

2.

3.

4.

o

10.

11.

13



Asian J Med Res |Oct-Dec 2013 | Vol-2 | Issue-4

13.

14.

and Voriconazole of Oral Candida glabrata Isoldtem
Head and Neck Radiation Patients. Journal of Glinic
Microbiology, December 2004, Vol. 42, No. 12, p468 15
5848.

Belazi M, Velegraki A, Koussidou-Eremondi T, Anddéa

D, Hini S, Arsenis G. Oral Candida isolates in @ats
undergoing radiotherapy for head and neck cancer:
prevalence, azole susceptibility profiles and resgoto
antifungal treatment. Oral Microbiol Immunol. 2004 14
Dec;19(6):347-51.

Spencer W. Redding, William R. Kirkpatrick, BrentQoco,

Lee Sadkowski, Annette W. Fothergill, Michael Gn&di.
Candida glabrata Oropharyngeal Candidiasis in Rigtie
Receiving Radiation Treatment for Head and Neckc€an

Journal of Clinical Microbiology, May 2002, p.181881,
Vol. 40, No. 5

. Chao KSC, Majhail N, Huang C-J, Simpson JR, Peraz C

Haughey, B, Spector, G. Intensity-modulated radiati
therapy reduces late salivary toxicity without caomising
tumor control in patients with oropharyngeal caooma: A
comparison with conventional techniques. Radiother@
Oncology 2001; 61(3):275-280

John H. Rex, Thomas J. Walsh, Jack D. Sobel, $oFiller,
Peter G. Pappas, William E. Dismukes, John E. Edsvar
guidelines from the infectious diseases societarokrica.

Practice Guidelines for the Treatment of Candidiasi
Clinical Infectious Diseases 2000;30:662-678.

14



