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SUMMARY

As the life expectancy of patients living with the human immunodeficiency virus (HIV)

increases, clinicians can expect to see increasing numbers of patients with azole resistant

candidiasis. The judicious use of prophylactic and therapeutic medications in this population,

often requires the use of intravenous amphotericin B because of emerging azole resistant

strains. The use of a topical antifungal agent, such as amphotericin B, in the treatment for

oropharyngeal candidiasis in HIV patients has generally been avoided because at the standard

dose their efficacy is limited. The purpose of this drug trial was to test the clinical efficacy of a

non-standarcl dose of topical amphotericin B (Fungilin@), in treatment of the clinical signs and

symptoms of oropharyngeal candidiasis in HIV positive patients.

Twenty patients who routinely attended for dental care at the Adelaide Dental Hospital were

enrolled in the trial over an l8 month period. The entry requirements were that each patient be

HIV positive, present with a form of oropharyngeal candidiasis according to the EC-

Clearingholse 1992 classification and give written consent to participate in the 12 week trial.

At time of enrolment each patient had an oral rinse taken to confinn the presence of Candidn.

Photography of all oral mucosa sites was undertaken and assessment of risk factors for the

development of oral mucosal candidiasis was also evaluated.

Each patient was prescribed a sufficient topical amphotericin B (Fungilin@) 10 mg lozenges to

suck intra-orally during waking hours. Patients were asked to evenly distribute the taking of the

lozenges throughout the day and to suck them for a minimum of 10 minutes.

During the first two weeks all patients were taking eight lozenges daily. They were reviewed at

weeks 1 and 2. They were then placed on a maintenance dose of four lozenges of topical

amphotericin B claily for the remaining ten weeks.
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At each review session intra-oral photography of all oral mucosal sites and an oral rinse was

taken. Each trial participant was also assessed subjectively by questionnaire involving four

questions asked at each review visit.

Twelve of the 20 patients completed the l2weeks of the trial and remained clinically free of the

signs and symptoms of oropharyngeal candidiasis. Of the remaining 8 patients, 5 also had

clinical resolution of oropharyngeal candidiasis at the end of week I using the non-standard

dose of eight amphotericin B lozenges daily.

ln conclusion, this study demonstrated that irrespective of the immune status of a cohort of HIV

positive patients, high dose topical amphotericin B was effective in resolving the clinical signs

and symptoms of oropharyngeal candidiasis. This resolution occurred by seven days. A

maintenance dose of four lozenges daily prevented relapse of oral candidiasis for the remaining

ten week period of the trial in the twelve patients that completed the trial. Eight patients

withdrew or were withdrawn from the trial. Clinical resolution of oropharyngeal candidiasis

five of these patients occurred by the end of week one.

Current clinical management opinions do not favour the use of topical antifungals for the

management of oropharyngeal candidiasis, except in the early stages of HIV infection.

However, the results of the present study indicate that short term, high dose topical antifungals

may be effective in the management of this condition irrespective of a patients HIV status.
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LITERATURE REYIEW

2. HIV/AIDS

2.1 The Human Immunodeflrciency Virus

The Acquired Immune Deficiency Syndrome (AIDS) is caused by the human

immunodeficiency virus (HIV). There are two HIV strains currently recognized.

The first is HIV-1 which was isolated by the French Montagnier group in 1983. It

was further charactenzed by both Gallo et al (1984) and the Montagnier group

(1984). The HIV-I virus has 9 subtypes A, B, C, D, E, F, G, H and O. Each of

these HIV-1 subtypes is a unique strain. The strains show geographical differences

in their distribution.

A second virus, lilV -2, was isolated from West African patients with AIDS or Aids

Related Complex by the Montagnier group (1986).

The human immunodeficiency virus is an enveloped retrovirus with a unique

eîzyme,reverse transcriptase. This enzyme copies the viral ribonucleic acid (RNA)

into deoxyribonucleic acid (DNA), which is inserted into the host cell chromosomes

thus enabling the virus to replicate. HIV is a chronic infection and cannot be

eradicated from host cells by any current anti-viral medications.

Cunningham et al (1997) reported on the structural similarities between the human

immunodeficiency virus type one (HIV-l) and type two (HIV-2). The HIV virus

has a lipid envelope which makes it susceptible to inactivation by drying, physical

agents, and chemical agents. The viral surface has72 glycoprotein receptors, each
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second co-receptor CKR5 or CXCR4, also located in the cell membrane. The

'Fusion'peptide of glycoprotein4I (gp4l) is exposed, enabling the fusion of both

viral and host cell membranes.

The HIV virus has different affinities for different cell types. The so called M-tropic

strains representHlV virus capable of infecting both the monocyte/macrophage cell

lineage and the T-cell lineage, while other strains that replicate only in T cells are

called T-tropic strains. The M-tropic strains are also known as 'non-syncytium-

inducing' HIV virus. The T-tropic strains are also known as the'syncytium-

inducing' strains of HIV and usually occur late in the course of HIV infection. The

co-receptor for the M-tropic strain is CKR5 also known as CC-CKRS or CCR5.

Work by Kelly et al (1996), using beta chemokines as antagonists to the CKR5

receptor, demonstrated the importance of these co-receptors in enabling the human

immunodeficiency virus entering a host cell. The T-tropic strain co-receptor is

CXCR4, formerly known as Fusin.

A review by Cunningham et al ( 1996) reported that CD4 positive T-cell

lymphocytes are a primary site of viral reproduction, but that the human

immunodeficiency virus infects three major cell types withfunctions central to the

immune response. These are monocytes/macrophages, dendritic cells including the

follicular dendritic cells found in lymph nodes and CD4 positive helper T-cell

lymphocytes. The development of AIDS results from the immunodeficiency

produced by HIV inclucerJ depletion or dysfunction of these cells. The human

immunodeficiency virus also impairs the function of other cell types, including

microglial cells in the central nervous system and epithelial cells of the gut. This can

lead to conditions such as encephalopathy and diarrhoea respectively.

Cunningham et al (1996) further described the process of HIV viral replication as a

chronic process involving billions of HIV virions being released daily (estimated to
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take 2.6 days for a full cycle of replication within the host cell). These virions are

combated by equally large numbers of CD4 positive T-cell lymphocytes. With time,

gradual ineffectiveness of the host's immune system occurs because of immune cell

death and reversal of the CD-4positive T-cell lymphocyte to CD-8 positive T-cell

lymphocyte ratio. In particular the host's cell mediated immune response is

compromised.

2.2 Systemic Features Associated \ryith HIV Infection

The clinical features of the seroconversion illness associated with infection by the

human immunodeficiency virus are variable. They can include fever, arthralgia,

lymphadenopathy and myalgia. Dermatological signs include an erythematous

maculo-papular rash, mucocutaneous ulceration and alopecia. Neurological

presentations can include headache and retro-orbital pain, meningoencephalitis or

Guillian-Barre syndrome. Other signs of seroconversion may be oropharyngeal

candidiasis, nausea and diarrhoea. A detailed list of the prodromal features

associated with HIV infection, is presented in Appendix I.

The systemic manifestations of the human immunodeficiency virus infection are

thought to be determined by the degree of immunosuppression existing at the time

of patient presentation. In the early stages of infection, when the CD4 positive T-

cell lymphocyte count is greater than 500 cells per uL of blood, various auto-

immune and neurological signs and symptoms can present. These can include

Reiter's syndrome, Polymyositis and Sjogren's syndrome. Neurological disorders

such as Guillian-Bane syndrome, chronic demyelinating neuropathy or Bell's Palsy

may also occur. This'early stage'period can persist from 10 weeks to 5 years post-

infection.

The 'intermediate stage' of infection is determined when the CDl positive T-cell
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. Vir¿l:

. Fungal:

Cytomegalovirus, Herpes Zoster infection

Cryptococcosis, Candidiasis.

6. The clinical presentation of certain tumors are considered AIDS

defining in Australia and New Zealand, as reported by Marriott and

McMurchie (1997):

. Kaposi's sarcoma.

. High and intermediate grade non-Hodgkin's lymphoma

. Cervical carcinoma infemales.

2.3 OraI Manifestations Associated \ryith HIV Infection

Signs of certain pathologies in the oral cavity can be a useful indicator in relation to

the initial diagnosis of HIV infection and in relation to progression of the disease.

In particular Rabeneck et al (1993) reported that the triad of oropharyngeal

candidiasis, oral hairy leukoplakia and fever/night sweats are important markers in

the context of the patient having full blown AIDS with a poor prognosis. A

classification of oral lesions associated with HIV infection is presented in Table 1:

TABLE I Classifïcation of Oral Lesions in HIY infection by the
EC-Clearinghouse committee in 1992

GROUP 1 LESIONS STRONGLY ASSOCIATED WITH HIY INFECTION

Candidiasis
Erythematous candidiasis
Pseudomembranous candidiasi s

Angular cheilitis

Oral Hairy Leukoplakia

Periodontal disease
Linear gingival erythema
Necrotising ulcerative gingivitis
Necrotising ulcerative periodontiti s

Kaposi's Sarcoma

Non- Hodgkin's Lymphoma
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2.4 Candida

2.4.1 General description

Candida is a dimorphic yeast and is frequently encountered as a

harmless commensal organism of the digestive system and the

vaginal tractinfemales. Candidn occurs in approximately 607o of

healthy adults. Candidnis referred to as an'opportunistic'organism

because it can rapidly become pathogenic if an underlying change

occurs within a hosts normal microbial flora. This may occur when a

patient is prescribed either cofticosteroids or an antibiotic which

alters the bacterial population present on mucosal surfaces. In such

circumstances Candídacan become dominant resulting in the clinical

signs and symptoms associated with candidiasis.

Candidosis is the correct term to describe an infection by Candidn.

The suffix '-osis'is associated with mycotic infections, whereas the

suffix '-iasis' is used to describe a parasitic infection, such as

Amoebiasis. Unfortunately the term candidiasis has persisted in

cofirmon usage and is often used synonymously with the more

correct term candidosis. Rippon (19t32) has suggested that the

difference in terminology is geo-politically based, with candidiasis

being a distinctly American term whereas candidosis is essentially

European in origin. The terms Thrush and Moniliasis are also

commonly encountered descriptions for Candidn infections. The

term candidiasis is used throughout this thesis to describe an

infectionby Canàidn.
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2

Several terms are used when describing the morphology of a

Candi¿n organism. These are as follows:

Pseudohyphne: elongated yeast cells formed by polar budding

constricted at the celljunctions. Pseudohyphae are usually

joined to form chains and clusters.

Germ-tubes: the initial stage in a yeast to hyphal transition.

Shepherd, Poulter and Sullivan (1985) describe a germ tube as

hyphus like in appearance, but with no constriction at the

mother cell junction.

Blastospores: represent the round or oval yeast stage.

Blastospores are usually 3 - 4 umindiameter

Although C. albicans is the most frequent cause of superhcial

candidiasis in humans there are seven other members of the Candidn

genus which are of majormedical importance. These are:

1 . C. albicans

2. C.tropicalis

3. C.glnbrata

4. C. parapsilosis

5. C.stellatoidea

6. C. guilliermondü

7. C. krusei

8. C.pseuùttropicalis.

3

Of these, Scully and El-kabir (1994) reported that the most common
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species in oropharyngeal candidiasis infection arc C. albicans, C.

tropicalis and C. glabrata.

In a patient with C. albicans infection the yeast's mainly derive from the

patient's own endogenous reservoir in the mouth and intestinal tract. In

some cases the infection is acquired from another pefson. Barehiesi et al

(1995) showed that neonatal oral candidiasis is more common in infants

born to mothers with vaginal candidiasis, suggesting that the infant

internalizes some of the vaginal birth canal contents during birth or derives

Can¿ida organisms from the mothers hands.

Patients who have Can¿iiaas a commensal organism are called'carriers'

for that yeast. Carriage of Candidais a term used in the literature to

describe the transfer of Candiàafrom a carrier to another individual or

transfer of Caniidnfrom one site to another in an individual carrier.

Melbye and Schonheyder (1985) have demonstrated a shift in the

emergence of non-albican yeast species as the source for superficial oral

candidiasis. This has been attributed to the use of antifungal agents such as

Fluconazole, resulting in the selection of the fungal populations that have a

greater resistance to the azole drugs in both HIV and other

immunocompromised populations.
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2.4.2 Oropharyngeal candidiasis in the immunocompetent patient.

2.4.2.I Clinical classification of oropharyngeal candidiasis

in an immunocompetent patient

There are many classihcations of oropharyngeal candidiasis.

These are based on either clinical or histological criteria. This

variation is evident in the number of classifications for both

'normal'patients and those with HIV infection.

The clinical presentation of oropharyngeal candidiasis in an

immunocompetentpatient has been classified by Fotos and

Hellstein (1992). This classification is as follows:

Acut e p s e udom embranou s c andi di a s i s (synonymously c all ed

'thrush') is characterised by white-yellow plaques that can be

easily wiped off the oral mucosal surface. The underlying

mucosal surface is often erythematous or ulcerated.

Atrophic or erythematous candidiasls can present within the

oral cavity as an acute or ch¡onic form. The acute form

sometimes corresponds to'median rhomboid glossitis' and

may be characterised by a burning sensation involving the

tongue or mouth. Often a conesponding lesion is present on

the hard palate. The chronic form of erythematous candidiasis

is often seen clinically as erythematous and oedematous

mucosafollowing the outline of a denture.
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Chronichyperplastic candidiasis presents within the oral cavity

as a non-sloughable white plaque on the mucosal surface.

Candidal hyphae are frequently found to be invading the

epithelium rather than simply colonizing the surface.

Angular cheilitis or perleche has been reported by Russotto

(1980) as frequently occurring in association with chronic

atrophic eandidiasis. Russotto further described angular

cheilitis as being characterised by tenderness, erythema and

fissuring of the corners of the mouth.

2.4.2.2 A histological classifrcation of oropharyngeal

candidiasis

Based on workfrom Odds (1%8) and Nagai, Takeshita and

Saku (1992) a histological classification of oropharyngeal

candidiasis is as follows:

Superficial.candidiasis is often characterised by white patches

on the surface of the oral mucosa, tongue and elsewhere. The

lesions develop into 'curd-like' patches that can be easily

wiped off often revealing an erythematous or ulcerated

mucosal surface. A swab will contain necrotic debris and

desquamated parakeratotic epithelial cells, yeast cells and

pseudohyphae. A biopsy will demonstrate the penetration of

C. albicans yeast cells and pseudohyphae within the epithelium

as far as the strateum spinosum. Oedema and micro-abscesses

containing polymorphonuclearleukocytes are found in the

outer layers of epithelium. The deeper pans of the epithelium
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show acanthosis and the inflammatory response in the

connective tissue comprises lymphocytes, plasma cells and

neutrophils. The histology is not specific , apartfrom the

identification of fungi present.

Incally invasive candidiasis is a term used to describe the

penetration of fungal organisms into the underlying tissue. On

mucosal/skin surfaces, necrosis of the overlying epithelium

causes the mucosal surface to ulcerate. A pseudomembranous

layer covering the base of the nlceration contains a matt of

pseudohyphae embedded in fibrin and necrotic debris. The

Calñ¡da organisms can inhltrate to deeper layers within the

submucosa leading to haematogenous spread.

Systemic candidiasis is defined by Ellis (1994) as the presence

of Candidaorganisms in the blood with or without visceral

involvement. Hematogenous dissemination may then occur to

more than one organ system with the formation of numerous

microabscesses within the involved organ.

Histopathologically, these multiple micro-abscesses within the

affected organs exhibit Candidnblastospores and

pseudohyphae, a mixture of acute and chronic inflammatory

cells and with an adjacent granulomatous reaction. This

process is also referred to as'Candida septicemia'. Carpentier,

Kiehn and Armstrong (1981) reported the usual presentatiou iu

such cases is of a patient with a persistent fever that is

unresponsive to broad-spectrum antibiotics. Up to 3OVo of

patients with acute leukemia die of a systemic candidal

infection.
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2.4.3 Pathogenicity of Candid.a

Both Kauffman and Jones (198ó), and Fotos et al (1992) have

demonstrated that C. albicans can be isolated from the oral cavity in6O7o

of healthy immunocompetent patients without any pathological changes

being clinically evident. There is controversy in the literature as regards

differentiation between conìmensalism and disease. For this reason

cytologic evidence of fungal pseudohyphae occurring simultaneously with

clinical signs and symptoms remains the primary basis for the diagnosis of

oral candidiasis. Lamey (1988) found thatpositive cytology in the absence

of other diagnostic signs and symptoms does not imply mucosal

candidiasis.

2.4.3.1 Non specific host factors associated with the

prevention of oropharyngeal candidiasis in a

immunocompetent patient

There are many factors that influence the presence and

pathogenicity of oral Candidain the immunocompetent patient.

Some of these can be attributed to saliva and its composition.

For example, the salivary flow rate and its viscosity have a

natural washing effects on Candida and bacteria from the oral

mucous membrane surface. Challacombe(I99Ð reported that

saliva also brings non-specific antimicrobial factors includirrg

lysozyme, lacteroperoxidases, histatins, calprotectin, and

lactoferrin in contact with oral microbes. The effects of a lack

of these non-specific salivary antimicrobial factors has been

v

.I
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reported by MacFarlane (1990) in relation to Candidainfection

commonly seen in xerostomic patients.

The composition of saliva also impacts on the presence and

extent of CaruJida within the oral cavity of healthy,

immunocompetent patients. Salivary constituents which are

important in this regard include:

Ironisessential for cell metabolism in both fungi and

bacteria. Weinberg Qq7Ð showed an increased

susceptibility to bothfungal and bacterial infection

within the oral cavity when a host had a high serum iron

level.

Lysozyme or muramidase is normally found in high

concentrations within the oral cavity. Tobgi,

Samaranayake and MacFarlane (1988) showed

lysozyme is present in saliva and gingival crevicular

fluid and that it is derived from neutrophils. They also

demonstrated thatlysozyme is fungicidal to Candidn,

particularly to C. kruset. Hill and Porter (IW4) found

this enzyme can act, in association with

Immunoglobulin A (Ig A), to stimulate phagocytosis

and assist in agglutination of Calñidn organisms.

The histidine-richpolypeptides found in saliva are called

Histatins. Rayhan etal(1992) demonstrated that these

histidine rich polypeptides, in combination with

lysozyme, have an effective antifungal action. McCarthy

2

3
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(1992) also reported that histatins are potent antifungal

agents. However, although these proteins have the

potential to protect against oral candidiasis, their exact

mechanism of action has not been established.

Lactoferrin is an iron binding protein found in both

parotid and submandibular saliva and in neutrophils.

Tabak et al (1978) reported that the concentration of

lactoferrin within saliva increases dramatically during

inflammation of the oral mucosa and parotid salivary

glands. Masson and Heremans (1971) showed

lactoferrin has several modes of action against Candida.

These include reducing the free iron available for

metabolism by both bacteria and yeast's and enhancing

the effectiveness of lysozyme by reducing the inhibitory

effect of iron on its actions. Nikawa, Samaranayake and

Tenouvo (1993) showed in some Can¿i¿a species that

lactoferrin created blebs within the yeast cell wall

possibly interfering with yeast cell wall function.

Inctop er oxidas e has been inve sti gate d by Klebanoff

Qq7Ð and shown to be antifungal in action by

halogenating yeast proteins. Klebanoff also found

lactoperoxidase caused aldehyde formation and

oxidation of lipid sulfydryl groups.

Salivary glycoproteins were reported by MacFarlane

(1990) to be similar to oral epithelial cell surface

markers. C andi dn adhesion receptors reco gni ze these

5

6
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markers and bind to both the epithelial cell surfaces and

the salivary glycoproteins.

As salivary glycoproteins are swallowed they assist in

the removal of Candida organisms by blocking available

yeast adhesion receptors that could have bound to host

epithelial cells. MacFarlane ( 1990) also claimed that this

process assisted phagocytosis of Can"didn.

Calprotectinwas described by Brandtzaeg, Dale and

Fagerhole (1987) as a calcium binding leukocyte

protein. Calprotectin is normally produced in

phagocytes such as monocytes and macrophages. The

squamous epithelium from the oral mucosa also

produces calprotectin. This salivary antimicrobial factor

has been shown by Steinbakk et al (1990) to inhibit the

invitro growth of various Candidn species in addition to

other microorganisms.

Other non-specific factors that have been reported to influence

the oral Candidacarnage rates and the incidence of oral

candidiasis in healthy, immunocompetent patients are:

T emp oral v ar i at i ons. In dentate patients Williamson

(1972) demonstrated that the intra-oral density of C.

albicans increased during sleep and was reduced by

eating a meal or toothbrushing. Williamson also found

overall oralCandida counts were at their highest in the

morning.

1
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In the edentulous patient, Budtz-Jorgansen (1990)

found that the reverse applies. That is, patients who

sleep without their dentures have the lowest count of

oralCaruliiain the morning. This increases during the

day because the acrylic bases denture harbor the fungal

organisms

Smokîng.There is considerable dispute in the literature

about the impact of smoking on carriers of oral Can¿ida.

A study by Oliver and Shillitoe (19&1) found that

smoking has no effect on the Cand'ida loads within the

oral cavity. However, another study by Arendorf and

Walker (1980) demonstrated a significant increase in the

numbers of intra-oral Candidaorganisms within the oral

cavity of smokers.

2.4.3.2 Cell mediated and humoral factors in the prevention

of oropharyngeal candidiasis in immunocompetent

persons

Additional host mechanisms that can influence the caniage and

pathogenicity of Candidnwithin the oral cavity are the cell

mediated and humoral immune systems. Various cellular and

humoral components of the immune system are important in

this regard.

Phagocytosis is the process of recognition and attachment of a

foreign particle, its engulfment with subsequent formation of a

2
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phagocytic vacuole, and killing or degradation of the ingested

material within the phagocytic cell. Intracellular digestion of

the foreign material occurs via myeloperoxidase and lysosymal

enzymes, reactive ions and oxygen radicals. Lehrer and Klein

(1969) found the intra-cellular enzymes, myeloperoxidase and

lysozymes play a major role in the digestion of phagocytosed

C andida. The se inve sti gators emphasi sed the importanc e of

the se enzymes in patients with myeloperoxidase enzy me

deficiency as such indivicluals often develop disseminated

systemic candidiasis.

The phagocytic cells specializing in the intracellular digestion

of Candidn are neutrophils and macrophages. Shepherd et al

(1985) concluded that the high incidence of disseminated

candidiasis in neutropenic patients demonstrated the

importance of neutrophils in protecting agains t Candidn and

other yeast organisms.

Lehrer and Klein (1969) found neutrophils to have the greatest

capacity of all white blood cells to phagocytose Candida.

However, there appears to be considerable variation in the

ability of phagocytes to kill Candidninvitro. For example,

Leijh etal (1977) showed variation ranging from 18.5% to

587o,inthe ability of neutrophils to kill Can¿iin invitro.

Davi es (197 2) demonstrat e d in v itr o that not all C andida w er e

killed by neutrophils and that some phagocytosed yeast cells

grew successfully within neutrophils. The candicidal function

of neutrophTls in vivo, is less clear.
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Fol low ing pha gocytosis of C andidn neutrophi ls produce

'tumor necrosis factor' (Tl.[F). Ashman and Papadimitriou

(1990) found the concentration of TNF is low and tends to be

chemotactic rather than toxic. Further recruitment of

neutrophils to the site of infection follows. Ashman and

Papadimitriou further observed that in the presence of sub-

optimal levels of interferon gamma the fungicidal action by

neutrophils against Can¿iàa is markedly enhanced by TNF.

Mannoproteins from the cell wall of Candidn organism have

been demonstrated invitro to have immunosuppressive

activities againstB andT-cell lymphocytes. Quinti etal (1991)

concluded that a reduced cell mediated immune response to

Candidnmannoprotein may be one factor which explains the

susceptibility of HIV infected patients to mucosal candidasis.

The cell mediated immune response dominates the humoral

immune systemincontrollingCanàicla invasion of the oral

mucosal epithelium. However, both the humoral and cell

mediated arms of the immune system are activated against C.

albicans. The humoral response, also called the secretory

immune response, has many different modes of action. In the

context of Candida and Carulidainfection this can involve:

S erum antibodies secreted a gainst C an¿idt enzymes

such as phospholipases produced by the Candida

hyphae. Pugh and Cawson (1977) showed that

phospholipases are concentrated in the tips of fungal

I



2

26

hyphae and are localized to the immediate site of active

tissue invasion.

Epstein et al (1982) concluded that the secretory immune

system also provides immunological protection to the

oral mucosal surface. This is particularly so for

immunoglobulinA (IgA), which affords protection by

inhibiting adherence and penetration of microorganisms

and foreign proteins to mucosal surfaces.

Vudhichamnong, Walker and Ryley (1982)

demonstrated that secretory Ig A in saliva inhibits the

adherence of C. albicaras to epithelial cell surfaces.

Evidence to support these phenomena was later

demonstrated by Fetter et al(1993). Fetter and

colleagues found that parotid saliva in HIV positive

patients contained less Ig A compared to a HIV

seronegative control group, but greater IgA levels than

anAIDS group. Salivafrom the HIV infected patients

did however have greater IgG levels compared to the

HIV seronegative control group. Fetter et al suggested

that IgA levels may decline as a response to HIV

infection itself, or may be secondary to a rise in IgG

resulting from the polyclonal activation of B

lymphocytes producing IgG.

Challacombe (1994) in a study directed towards analysis

of the balance between commensalism and pathogenicity

of Candidaon the oral mucosal surface demonstrated
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that strains of C. albicans and C. glabrataisolatedfrom

the oral cavity produced IgA proteinases that were able

to degrade Ig A1 and Ig A2. Challacombe postulated

that those strains producing such proteinases may be

more pathogenic on the oral mucosal surface than those

that do not.

Antibody directed cellular toxicity is important in the

prevention of systemic candidaemia and appears to be

intact in HIV seropositive patients. A study by

Mathews, Burnie and Smith (1988) involving HIV

positive patients showed that, irrespective of their

disease stage, all subjects possessed antibodies tothe 4'7

kDa antigenof Carulida. The antibody against this

particular antigen is thought to be important in

preventing systemic spread.

Both B andT-cell lymphocytes regulate the activity of

neutrophils and macrophages by the release of

lymphokines. Phagocytosis represents the primary

mechanism of control of C. albical?s once penetration

within the oral epithelium has occurred. Ashman et al

( 1990) reported that the intrinsic phagocytic abilities of

both neutrophils and macrophages against Candidaarc

quite limited, and that the full expression of their

candicidal effect is dependent on augmentation by

lymphokines synthesi zed by T-lymphocytes. Ashman et

al observed invitro, that neutrophils or macrophages, in

the presence of sub-optimal levels of gamma interferon

4
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(INF-g), had greater candicidal activity when the

phagocytes were also exposed to TNF.

2.5 Candida And HIV/AIDS

Felix and Wray (1993) described C. albicans as the most common fungal infection

in HIV positive patients and that oral candidiasis is a clinical predictor of

progression to AIDS. The general consensus within the literature is that oral

candidiasis is a frequent and early oral manifestation associated with infection by

the human imrnunodeficiency virus (HIV).

McCarthy (1992) reported the occurrence of oropharyngeal candidiasis in more than

907o of patients with AIDS. Studies by Coleman et al (1993) and Fetter et al ( 1993)

have reported variation in the incidence of oropharyngeal candidiasis in HIV

positive patients. These investigators have postulated that these differences may

occur because of geographical factors and differences relating to the relevant

proportions of hemophiliacs, intravenous drug users, homosexuals and

heterosexuals within the HIV populations being studied.

2.5.1 Candida species found in HIV oropharyngeal candidiasis

In a study by Franker et al (1990), sixty percent of the HIV patients

sampled had yeasts isolated from their oral cavity. C. albicans was the

most frequent yeast cultured (84Vo of cases). The C. albicans biotypes 1, 3

and 13 were found to be most prevalent. Non-albicans Candidn species

formed the remaining 167o. Franker et al found the latter pathogens often

included C. tropicalis, C. glabrata, C. parapsilosis and C. krusei.In a

number of HIV positive patients these less frequently encountered Canàida

organisms were found in the same lesion as C. albicans.
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Ancarni (1993) reported that the incidence of non-albi cans Candidn species

associated with oral and respiratory tract candidiasis LI2ISHIV patients

was 22.17o. The most prevalent of these was C. krusei with a reported

frequency of lO.6Vo,or half of the oral candidiasis caused by non-albicans

species. Ancarni also noted that sixty five percent of the HIV positive

patients with non-albicans Can¿idn species cultured in this study had full

blown AIDS.

2.5.2 Oral carriage of C. albicør¿s in HIV positive patients

Both Torssander et al (1987) and Felix and wray (1993) found that the

carriage of oral Cailrtidawas greater in HIV seropositive patients than in

seronegative patients. The prevalence of C. albicans increased in

association with a reversing of the T-cell lymphocyte helperto suppressor

ratio. However, there appeared to be no correlation between the extent of

oral C. albicans carriage and the number of helper CD4 positive T-cell

lymphocytes. Nevertheless, Melbye and schonheyder (1985) reported that

a correlation did appear to exist between an increased presence of C.

albicans and increasing suppressor CD8 positive T-cell lymphocyte levels.

Other factors that influence the carriage of Candida albicans within the oral

cavity of HIV positive patients are:

Galli et al (1989) and Barone et al (1990) found greater carriage of

C. albicans in intravenous drug users.

1
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Franker et al ( 1993) observed greater colonization of C. albicans

within the oral cavity of HIV positive patients diagnosed as group IV

(Centre for Disease Control HIV disease staging protocol).

Inman et al (1990) and Carpenter et al (1990) observed that most

oropharyngeal candidiasis occurredin HIV positive patients when

the CD4 positive T-cell lymphocyte count was less than 300 cells per

uLof blood. Oesophageal candidiasis occurred when the CD4

positive T-cell lymphocyte count was less than 100 cells per uL of

blood. Fetter et al (1993) also found that the carnage of oral Candida

increased within a HIV positive population when their CD 4 positive

T-cell lymphocyte cell numberwas below 4OO cellsluL and when

there was a reversal of the CDzllCD8T-cell lymphocyte ratio.

2.5.3 Phenotypic and genot¡ryic variation of C. albicans in HIV

oropharyngeal candidiasis

C. olbicans has been shown to vary in its phenotypic expression with the

progression of HIV disease. However, in a study by Quinti (1991)'

despite a change inCandidn phenotype, the genotype of C. albicans

persisted in a majority of HIV infected individuals examined. Studies by

Hansclever and Mitchell (1961) and Nolan (1994) concluded that

phenotypical switching of the same genetic strain of C. albicaras could lead

to a reduced susceptibility to azoles, amphotericin B, S-fluorocytosine and

nystatin. Nolan (1994) described other selective pressures for phenotypic

switching of C. albicarzs including oral hygiene, age, socio-environmental

factors, and gender.

2
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Gallagher et aI (1992) found many isolates (> 3o7o) or c. albicaru from
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Irish HIV positive and AIDS patients exhibited colony morphology

variation on primary isolation and that these occasionally gave rise to

additional colony variants on subculture. Preliminary studies indicated that

some of these variant or switched derivatives exhibited decreased

susceptibility to azole antifungal agents invitro.

Gallagher et al concluded that in HIV positive and AIDS patients, where the

levels of C. albicans can be very high, this variability could allow the

generation of altered forms which are better adapted for survival in the oral

cavity. Certain switched C. albicans derivatives can exhibit a variety of

altered morphological, physiological, cell surface and genetic characteristics

which may lead to variation in the yeast's ability to adhere to epithelial

cells, to its antigenicity and to variation in such features as hyphal

formation, cell size, growth rates, karyotype and genotype.

2.5.4 Serotyping C. albicøns lrom HIV oropharyngeal candidiasis

In general comparison of studies serotyping of C. albicar¿s is a problem

because of the difficulty in standardization of results due to the availability

of different biotyping methods. Williamson et al (1986) showecl the

benefits of using a particular biotyping test, the API 20C carbohydrate

assimilation system, for yeast identification. This test divides the c .

albicans species into two groups: types A and B.

The routine application of a reliable and standardized biotyping system for

Can¿i¿nisolates from HIV infected patients is highly desirable for the

evaluation and localization of sources of infection, the determination of

frequencies of changed biotype patterns, the selection of certain biotypes
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during drug therapy, and the differentiation between therapeutic failure and

re-infection in cases of recurrent or persistent candidiasis.

Recent studies by Brawner et al (1992) and Auger et al (1979)

demonstrated that an increased pathogenic potential of C. albicaru could be

correlated with the Candidaserotype B. For example, a greater incidence

of 5-Fluorocytosine resistance was seen in serotype B Cardídn However,

Brawner et al (1991) considered that the commonly found serotype B

species dominance in the oral cavity of HIV and AIDS patients was more

likely due to an laboratory artefact.

McCullough et al (19&t) found no correlation between the various biotypes

and the clinical features of oral candidiasis. They also found no correlation

between the biotypes of c. albicans and the clinical stage of HIV type 1

infection, or the number of CD 4 positive T-cell lymphocytes.

Nevertheless, a study by Brawner and Cutler (1989) demonstrated that oral

C. albicans isolated from immunocompetent individuals differ as a group

from C. albicans isolates recovered from HIV patients based on the

reactivity of isolates with an agglutinating immunoglobulin M (Ig M) class

monoclonal antibody. This study provided the first convincing evidence for

the presence of distinct types of C. albicans in immunocompetent and in

HIV infected individuals.

2.6 HIV And Systemic Candidiasis

An increasingly compromised immune system in HIV positive individuals might

suggest that superhcialCandidainfections could readily progtess to systemic

candidiasis. However, Reef and Mayer (1995) reported that systemic candidiasis is
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an unusual feature associated with the HIV disease process. The exception is in

neutropenic patients.

Oesophageal and dermal candidiasis represent a significant problem in HIV positive

patients and systemic forms of therapy are required to treat these conditions. In

oesophageal candidiasis the consequent dysphagia and retrosternal discomfort

impacts upon the patient being able to maintain a proper diet. Treatment may require

intravenous amphotericin B.

Evidence from animal models of systemic candidiasis indicates that humoral

immunity is important in preventing systemic infection. Cutler (1976) found that

congenitally athymic (nude) mice developed resistance to an intravenous inoculation

of C. albica¡zs. Further, Mourad and Friedman (1968) showed that hyper-immune

serum provided protection against the development of systemic candidiasis when

given to athymic (nude) mice. However, Pearsall, Adams and Bunni (1978) found

the transfer of immune lymphocytes to athymic (nude) mice did notimprove

resistance to systemic Can¿idûinfection. S/ray (1990) concluded that antibodies to

Can¿idaarisingfrom polyclonal B cell activation, provided resistance to developing

systemic candidiasis in HIV positive patients.

Arendorf and Walker ( 19t30) concluded that the gastrointestinal tract is a common

portal of entry for C. albicans into the body, and the colonization of C. albicans

within the gut does pose a threat to the immunocompromised host. However

patient's with HIV/AIDS, despite a diminishing Clt positive T-cell lymphocyte

population, do not appear to develop systemic candidiasis from the gastrointestinal

tract mucosa.
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2.7 HIV And Oral Candidiasis

The EC-Clearinghouse classified three categories of oral candidiasis associated with

HIV infection. Previous classifications of oral candidiasis which apply to HIV

negative individuals were not considered specific to the particular clinical

presentations of oral candidiasis seen in HIV patients.

Ery the mat ou s c andidias i s

Presumptive criteria: A red area, usually located on the palate and dorsum of

the tongue, but occasionally on the buccal mucosa. White spots and plaques

may be seen, but these are not usually conspicuous.

Definitive criteria: At present there are no definitive criteria for this entity.

However, the detection of C. albicans and/or the response to anti-fungal

therapy may help to establish the diagnosis.

2. P s eudomembr anous c andidias i s :

Presumptive criteria: White or yellow spots or plaques, which may be

located in any part of the oral cavity. These plaques can be wiped off to

reveal an ulcerated or erythematous mucosal surface, which may bleed.

Definitive criteria: The principle defining criterion is the response of lesions to

anti-fungal therapy. Tests for the presence of C. albicans may include smears

or culture.

AngularCheilitis: Can be associated with C. albicans, and may be seen in

dentate patients with HIV infection.

1
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Oropharyngeal and oesophageal candidiasis does occur with a high frequency in
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HIV positive individuals. Carpenter et al (1990) observed that most oropharyngeal

candidiasis occurred when the peripheral CD4 positive T-cell lymphocyte count was

less than 300 cells/zl of blood and that oesophageal candidiasis occurred when the

Clt positive T-cell lymphocyte count was less than 100 cellsl uL of blood.

The pseudomembranous form of oral candidiasis was found by Stenderup and

Schondeyer (1984) to be the most common type of lesion seen in an investigation of

a HIV population.

In a further study by Dodd et al (1991) these investigators concluded that both the

erythematous and pseudomembranous forms of oral candidiasis are predictive of

the progression to AIDS. Nielsen et al (1994) observed that HIV infected patients

with oral candidiasis, either the pseudomembranous or erythematous types, were

significantly more immune suppressed and will develop full blown AIDS at a faster

rate compared to an HIV infected patient with normal oral mucosa. Nielsen et al

also found that after a two year period there was no signihcant difference in the

patient progressing to full blown AIDS irrespective of whether the erythematous or

pseudomembranous types were present. Holmberg and Meyer (1986) in a

retrospective study concluded that lO-2O7o of HIV patients in that study died as a

direct consequence of fungal infections.

2.7.1 Diagnosis of oropharyngeal candidiasis in HIV positive

patients

The diagnosis of oropharyngeal candidiasis is based on the presence of

clinical signs and symptoms correlated with a cytology smear, biopsy or

culture results. Torssander et al ( 1987) studying the carriage of oral C.

albicans in HIV positive patients found high levels of these yeast's can be

present within the oral cavity without any clinical signs being present.
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Microscopically the presence of Candidn can be determined by several

methods. Mounting a smear of Catdida in several drops of IOTI

potassinm-hydroxicle on a glass microscopic slide is a rapid method for

assessing the presence of Candidapseudohyphae at chairside. The use of

more specific fungal stains such as Periodic-Acid Schiff, Grocott's

Methenamine Silver (GMS) and Calcofluor techniques can also be used to

demonstrate fungal elements in smears or tissue sections. The diagnosis of

oesophageal canclieliasis is often based on a biopsy rather than a swab.

2.8 Management Of Oral Candidiasis In HIV/AIDS

2.8.L Diffrculties in therapeutic approaches

A study by Dupont and Drouhet (1988) found that oropharyngeal and

oesophageal candidiasis rarely progress to become a life threatening

disease. However, patients with HIV/AIDS need long term antifungal

treatment so they can eat without discomfort and maintain adequate

nutrition. Torssander et al (1987) and Boken et al (1993) have also

observed that oropharyngeal candidiasis can act as a reservoir of infection

for the development of oesophageal candidiasis.

The eradication of all Can¿ida species from the mucous membranes is

unlikely, or even necessary, as these organisms are often part of the

normal oral flora. Current treatment regimens focus on the control of

symptoms rather than attempts at eradication of the source.

Generally, because of the cost and high probability of developing a drug

resistant strain, the long term use of any antifungal agent for prophylaxis
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is contraindicated. Boken et al (1993) found that low dose therapy may

also result in the development or retention of potentially resista¡t Candidn

strains. In addition, Sullivan et al (1993) showed that anti-fungal drug

therapy often encourages the growth of less frequently found Can¿i¿a

species.

In the immunocompromised patient, it is important to recognize that

different Can¿ida species can be present in the same lesion. Thus

addressing therapy towards one species of Candfuln may well not resolve

the signs and symptoms. Strategies for prevention of endogenous

candidiasis should also focus, in part, on methods of decreasing the

mucosal colonization of Can dida.

Complicating factors in the management of oral candidiasis are the

interactions of other medications that patients might be taking and the

effects of opportunistic infections acquired by the immunocompromised

host. For example, Engelhard et al (1994) documented that Rifampin

activates hepatic enzymes which reduces the concentration of serum

ketoconazole. Lake-Bakaar et al (19tì8) found that achlorhydria also

significantly reduces the absorption of ketoc onazole and itraconazole.

In an immunocompetent patient a Candidninfection can often be eradicated

by use of a short term dose of topical antifungal agent. In an

immunocompromised individual long term antifungal therapies are often

required to enable resolution and prevent recurrence of Candidn infection.

HIV positive patients are often prescribed numerous antimicrobials,

steroids and anti-inflammatory agents. As already stated, these can affect

the prevalence, species and types of oral flora within these individuals.
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Wingard et al (1991) reported that before the onset of the HIV/AIDS

epidemic the incidence of fluconazole resistantCandìdn was rare. W.ingard

et al further observed that since the advent of HIV/AIDS an increase in the

frequency of fluconazole resistantcanrlidn organisms has been reported.

The emergence of resistant strains is often correlated with advanced HIV

disease. Ancarni (1993) suggested that because HIV patients were living

longer and had deep immunodeficiency, the long term use of fluconazole

particularly was selecting for populations of oral Canrlida resistant to

azoles.

2.8.2 Mechanisms for the development of antifungal drugresistance

Dupont (I9%) and Baily et al (1994) proposed several mechanisms for the

development of anti-fungal drug resistance by oral Candidn.

The prevention of access to the drug's target. This can develop by

natural selection within the Candidû population of the host. Odds

(1993) reported evidence for this phenomenon with C.lusitaniae

which is often resistant to amphotericin B. This organism rarely

caused a disseminated mycosis until the use of amphotericin B in the

1980's increased. Bokeir et al (1993) have also reported fluconazole

resistant C. krusei is becoming a problem particularly with patients

receiving fl uconazole prophylaxis.

Modffication of the drug tar get by mutation. In vitro studies by Bart-

Delabesse et al and Millionet al(1994) reported antifungal drug

resistance also occurred by a mutation within the existing Candidn

isolate causing a modification of the drug target. Molecular typing

1
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rnethods have demonstrated that strains of Catdida, can develop

azole drug resistance. This evidence confirms that the long term use

of antifungal azole therapy should be avoided.

Increasedproductionof the drugtarget Heald et al (1996)

postulated that increased production of a drugs target can cause a

reduction in the drugs effect. For example, the overproduction of the

cytochrome P450 enzyme by C. albícans reduces the effectiveness

of Fluconazole.

Trans mi s s i o n of dr u g r e si s t ant s p e c i e s. Infection by a re si stant

Candidn species, either from distant sites within the same host or

transmission from another host, can be associated with resistance to

therapy. A study by Sangeorzan et al (1994) demonstrated that

patients with vaginal candidiasi shad Candicla in other locations as

well. These sites included the axilla, nails and infra-mammary folds.

Sangeorzan et al also reported that clinical relapses in vaginal

candidiasis can originate becanse of re-innoculation from these body

sites. [n this study a similar genetic strain of Candidn species was

found in both the vagina and other body sites.

Transmission of C. albicans between partners has been well documented

by Greenspan et al (I992),Boerlin et al (1995) and Heald et al (1996).

latrogenic transmission from instruments and the hands of health care

workers has also been reported by Melbye and Schonheyder (1985).

The transmission of Candidn strains between sexual HIV partners has also

been demonstrated by Boerlin et al (1995). However, it is unclear whether

4
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the azole resistant strains of C. albicarzs persist if transmitted to HIV

negative individuals.

Nolan etal(I994) showed that recurrence of oropharyngeal candidiasis in

HIV infected patient's can be due to the persistence of the same genotype

through successive episodes of infection relapses, or because of re-

infection with a new genotype.

2.8.3 Antifungal agents

There are many antifungal agents prescribed for the treatment and

prevention of fungal infections. They are available in topical, oral and

parenteral form. The therapeutic antifungal agents used in HIV negative

patients have been widely used in the treatment of oral candidiasis for

HIV/AIDS patients. The following list represents the most cornmon

antifungal agents used for the treatment of oral candidiasis in HIV/AIDS

patients.

Amphotericin B

Amphotericin B is a polyene antibiotic also called a macrocyclic lactone

(Ryley et al 1984). Macrocyclic lactones are produced by bacterial

Streptomyces species. Two of these macrocyclic lactones, amphotericin B

and nystatin, have been used for many years to treat oropharyngeal

candidiasis.

Amphotericin B has useful clinical activity against Con¿ida species,

Cry p t o c o c c u s ne oþr man s, B last omy c e s dermnt i di s, Hi s t o p las ma

cap s ulatum, Toru lo p s i s g labrata, C o c c idio de s immiti s, P ar ac o cc idio ide s

braziliensis, and As per gll/zs species.
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'Warnock (1991) and Glauser (1993) both found that these drugs act on

yeast ergosterol within the plasma membrane of Catrlidn Amphotericin B

has a higher affinity for yeast ergosterol than for cholesterol in the

mammalian cell membrane. The primary event that causes Candfulncell

death is believed to be the formation of an ergosterol-amphotericin B

aggregate causing disruption within the cell membrane and increasing its

permeability to cations and protons. A strong affinity between the

hydrophilic portion of the polyene and ergosterol via hydrogen bonds

allows the drug to penetrate the fungal plasma membrane. Goffeau and

Slayman (1981) postulated that an increased permeability of the membrane

from a combination of several polyene-sterol complexes formed a pore or

channel that destroys the proton-motive force generated by the fungal

plasma membrane ATPase. Goffeau and Slayman concluded that this

process impedes the uptake of nutrients within the fungal cell.

Sokol-Anderson et al (1986) found that amphotericin B may induce the

production of reactive oxygen metabolites causing oxidative damage to

fungal cells. Medoff et al (1983) also observed that amphotericin B had

some capability to enhance cell mediated immunity in the host.

Kerridge and'Whelan (1984) described the amphotericin B molecule as

rigid and rod-shaped with a hydrophobic and a hydrophilic end. The

length of the molecule is approximately 2.2nm which is similar to that of

membrane phospholipids.

The side-effects of topical amphotericin B have been reported in Goodman

and Gillman (1996) as occasional nausea or diarrhoea because of

negligible absorption from the gastrointestinal tract. Schmidt-\Mesthausen
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et al (1991) found topical amphotericin B treatment was useful in many

superficial fungal infections conhned to the strateum corneum or outer

epithelial layers of the oral mucosa.

Intravenous amphotericin B has greater side-effects predominately fever

and nephrotoxicity. Kennedy et al (1983) observed these systemic side-

effects in8}%o of patients who received intravenous amphotericin B for

deep mycoses. The toxicity of intravenous amphotericin B is drug dose-

dependent.

Because of its nephrotoxicity, intravenous amphotericin B has been

produced in various forms such as phospholipid sheets, vesicles or

liposomes with the aim of reducing this side-effect. Graybill (1996)

concluded that the new lipid coated forms of amphotericin B allowed

greater doses of intravenous amphotericin B to be given with less risk of

nephrotoxicity.

Amphotericin B drug resistance is well documented particularly in

association with yeasts cultured from the throat, stool and urine. Jensen et

al(I993) observed that the use of prophylactic topical amphotericin B led

to the development of resistance in C. lusitaniae, C. parapsilo.çis and

Trichosporonbeigelii. However, in general Odds (1996) noted that

resistance to amphotericin B is rare, despite it being used for over 30

years. Odds further reported that strains known to be amphotericin B

resistant possessed abnormally low levels of ergosterol in their ccll

membranes. This results in fewer sites for binding of amphotericin B to

Candidathus reducing the therapeutic effectiveness of the drug.

"tùf
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Epstein ( 1990) reported that the use of topical antifungal agents such as
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amphotericin B lozenges and nystatin suspension was only effective in the

early stages of HIV disease. Cartledge (1993) concluded that topical

amphotericin B had the disadvantage of multiple daily dosing with an

unpleasant taste that may negatively affect compliance.

Fluconazoleis a systemic antifungal agent, and like other azoles,

interferes with sterol synthesis. It is classified as an ergosterol-

biosynthesis inhibitor. Fluconazole is a fluorinated bis-triazole and is

available in formulations for oral and intravenous admini stration.

Fluconazole is rapidly absorbed into the blood stream and its very low

protein binding potential means that higher levels of fluconazole can

circulate in most body fluids. Fluconazole is excreted unchanged in the

uflne

Stevens, Greene and Lang (1991) found fluconazole was very effective in

preventing recurrent oropharyngeal candidiasis in HIV/AIDS patients. The

use of fluconazole has become an important niche in the treatment of

mucocutaneous candidiasis in patients living with HIV/AIDS.

The mode of action of fluconazole has been described by Brammer,

Farrow and Faulkner (1990). Fluconazole inhibits lanosterol C-I4 alpha

demethylase, the cytochrome P-45O dependent enzymq essentialfor

ergosterol synthesis of the fungal cell membrane.

Ketoconazole is a systemic antifungal agent and is also an azole drug.

Ketoconazole is an doxalane imidazole derivative and is available in oral

and topical formulations. It is optimally absorbed from the gastrointestinal

tract when taken with food and is found in greater concentrations within

'j
:

þ
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tissues compared to body fluids. Ketoconazole is inactivated in the liver

and excreted in bile

Graybill and Sharkey (1990) reported that ketoconazole has a similar

action to fluconazole in that it inhibits the synthesis of ergosterol which is

essential in the synthesis of yeast cell membranes. In addition Borgers and

Vanden Bossche (1982) observed an effect of low concentrations of

ketoconazole that may affect the pathogenicity of Can¿ida. This effect was

the prevention of yeast cells transforming into mycelial elements thereby

preventin g Can¿ida escaping leukocyte phagocytosi s.

Optimal absorption of ketoconazolefrom the gut occurs in an acid

environment. Patients with HIV/AIDS frequently develop achlorhydria

causing poor absorption of ketoconazole.

Itrøconazoleisa systemic antifungal agent and is a dioxolane tiazole

derivative. Itraconazole is currently available in oral capsule form only.

Itraconazole is incompletely absorbed from the gastrointestinal tract with

optimal absorption when taken with food. Boken, Swinclells ancl Rinaldi

(1993) reported that itraconazole,like ketoconazole, is best absorbed in a

acid environment. Many HIV and AIDS patients have achlorhydria

resulting in low serum levels of itraconazole. Excretion of itraconazole and

its metabolites is principally via the bile. The mode of action of

itraconazole is similar to that of fluconazole.

Blatchford (1990) concludedthat itraconazole is effective forthe treatment

of mucocutaneous candidiasis. However, van't'Wout et al (1991) found

the use of itraconazole in treating otherforms of candidiasis was limited.
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In the study by van't Wout et al they concluded that a major reason that

itraconazole has not been used extensively as therapy for systemic

candidiasis is because of the lack of an intravenous formulation, or a

readily absorbed oral formulation.

5-Fluorocytosine is also a systemic anti-fungal drug. The 5-

fluorocytosine is afluorinated pyrimidine and interferes with nucleic acid

synthesis. This antifungal drug is well absorbed from the gastrointestinal

tract and is available in intravenous form.

Shepherd et al (1985) reviewed the literature associated with 5-

fluorocytosine and reported that it was transported into susceptible fungal

cells by cytosine perrnease and converted by cytosine deaminase to

phosphorylated 5-fluorouracil. This metabolite is incorporated into fungal

riboxynucleic acid. The result of this process is abnormal protein synthesis

causing death of the yeast cell.

Miconøzole is asystemic antifungal drug and is available in a range of

topical, intravenous and parenteral forms. In the management of

oropharyngeal candidiasis in HIV positive individuals, Scully etal(1994)

described its use mainly as a topical agent. The antifungal action of

miconazole is directed towards the cytochrome P450 enzyme of Candidn.

Nystatinis apolyene antifungal antibiotic. Goodman and Gillman (1996)

reported that although nystatin is structurally similar to amphotericin B and

has the same mechanism of action it is more toxic and is not used

systemically.

Nikkomycins are a systemic antifungal agent and are described by
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Graybill ( 1996) as potent inhibitors of chitin synthase essential for cell

wall synthesis. Graybill reported that nikkomycinZ had modest effects on

C. albicans alone, but in combination withfluconazole,was a more potent

antifungal agent than if either of these two drugs were used independently.

Prad.imicin is a new class of systemic antifungal drug. Fung-Tome et al

( 1995) observed that analogues of pradimicin act by unknown

mechani sms to inhibit multiple C andida spe cie s, C . ne oþr man s,

Aspergillus species, and other fungal pathogens.

2.8.4 Drug resistant oropharyngeal candidiasis in patients with

HIV/AIDS

Fotos, etal(1992) concluded that as the life expectancy of patients living

with HIV and AIDS increases clinicians can expect to see increasing

numbers of patients with recurrent oropharyngeal candidiasis. In

particular, fluconazole resistant candidiasis (Rex, Rinaldi and Pfaller

lees).

Wingard et al (1991, 1993,1995), Rex et al (1995), and Price, LaRocco

and Gentry 0994) also reported an increase in the incidence of

oropharyngeal candidiasis due to non-albicaru species of Canàidn Many

of these species, sttch as C. glabratawere resistant to fluconazole and

appeared to be increasing in some hospitals.
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2.9 Conclusion And Rationale For The Present Study

Oropharyngeal candidiasis is a debilitating fungal infection causing loss of taste,

appetite, dysphagia and oral discomfort. Patients infected with the human

immunodeficiency virus (HIV) are extremely prone to oral candidiasis in the order

of 90-100 percent of cases. The presence of this oral infection results in a reduced

quality of life.

Patients with intractable oropharyngeal candidiasis are currently treated with

systemic antifungal medications. The development of resistant strains of Candidnto

these antifungal agents is becoming more common making the condition virtually

untreatable except by intravenous amphotericin B. This drug has a high tendency to

cause nephrotoxicity.

Decker and Masur \9oa¡ concluded that because the common and long term use of

tri-azoles may promote the development of resistance the administration of

fluconazole for suppression of asymptomatic or non-life threatening Caruliàn

infections should be considered carefully.

Cartledge (I993),reflecting a general view within the literature, suggested the use

of topical antifungal medications for the treatment of oropharyngeal candidiasis in

HIV infected patients is largely avoided because of the frequency of daily use, their

unpleasant taste, and because they have a limited efhcacy at a standard dose. It is

also widely accepted that topical antifungals are ineffective in the later stages of HIV

disease and that they are associated with a poorer response and rapid relapse rate.

Review of the literature reveals that although there is widespread concensus that

topical antifungals are of limited use in treating HIV associated oral candidiasis
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there are no data describing the effect of short term, high dose topical antifungals in

the treatment of this condition.

Such an approach could be a useful 'front-line' clinical protocol when

oropharyngeal candidiasis is first diagnosed in HIV infection. Thus preserving the

use of systemic azole antifungal agents for severe cases, including invasive or

intractable oropharyngeal candidiasis.

The aims of the current study were:

To test the effectiveness of a non-standard dose of Amphotericin B

(Fungilin@) 10mg lozenges as an effective treatmentfor oropharyngeal

candidiasis in HIV positive patients.

To test its usefulness as a treatment modality in this immunocompromised

group irrespective of the patient's HIV disease stage.

1

2



49

CHAPTER 3

MATERIALS AND METHODS
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MATERIALS AND METHODS

3. I Patient Sample

This study was conducted on a sample of South Australian HIV infected patients

who routinely attended for dental care at the Adelaide Dental Hospital. The

participants were all Caucasian and comprised nineteen homosexual males and one

bisexual male. One bisexual and one homosexual patient were also intravenous

drug users. Collectively, the patients enrolled in the trial presented a broad spectrum

of clinical stages within the HIV disease process. Nine patients had full blown

AIDS. There was also considerable diversity in both the medications that each

participant was prescribed and the presence of opportunistic infections.

3.1. I Inclusion criteria

There were four major requirements for entry into the trial:

(i) The patients could be male orfemale

(ii) All subjects had to be HIV positive

(iii) The subject must have clinically detectable oropharyngeal

candidiasis.

(iv) Each subject must have provided written, informed consent to

participate.

3.1.2 Exclusion criteria

There were three major exclusion criteria applicable to subjects enrolling in

the trial or during the trial:

(i) Medical consent was not given by the patient's physician



51

(ii) Relapses or failure to resolve oropharyngeal candidiasis during the

trial after an initial period of 2 weeks.

(iii) The development of a symptomatic reaction such as nausea or

diarrhoea directly attributed to the use of amphotericin B lozenges.

3. 1. 3 \üithdrawal criteria

A patient was able to withdraw from the trial:

(i) If they chose to voluntarily withdraw at any time

(ii) If any patient participating in the trial chose an alternative antifungal

therapy such as the systemic azoles.

3.1.4 Trial approval

Approval to commence the use of high dose topical amphotericin B

lozenges (Fungilin@) was received from both the University of Adelaide

Ethic s Committee on Human Experimentation-Proj ect Numbe r Hl 3 I I 94

and the Royal Adelaide Hospital Ethics Committee-Project Number

950534

3.2 Amphotericin B Lozenges

The amphotericin B lozenges (Fungilin@) were generously donated by the Bristol-

Myer-Squibb Company, Melbourne, Victoria.

The batch number of the trial lozenges was (B) 5o2241with an expiry date of

November 1996.
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3 .2.1 Fungilin@ lozenge formulation details

The formulation details of Fungiliot lo""t g"s supplied from Bristol Myer

Squibb were as follows:

The active ingredientinFungilin@ lozenges is 10 mg of amphotericin B

Additional materials included:

(Ð Mannitol

(iÐ Acacia

(iii) Stearic acid

(iv) Sodiumcyclamate

(v) Saccharin sodium

(vi) Polyvinyl alcohol

(vii) Talc-purified

(viii) Orangeflavourings

3.3 PatÍent Induction

Patients were given an information sheet (Appendix III) explaining the purposes of

the drug trial and the requirements for entry into the trial.

A consent form (Appendix IV) was signed by each patient after they had read the

information sheet and asked any questions they might have had about the trial. Each

patient was advised to immediately contact the clinic during the trial should any

concerns arise about using the amphotericin B lozenges or should any side-effects

develop.
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3.3. 1 Trial entry

Each patient's oropharyngeal candidiasis was classified according to the

1992 F;ur opean Committee Clearin ghouse criteria as follow s :

(Ð Pseudomembranouscandidiasis

(ii) Erythematouscandidiasis

(iiÐ Angularcheilitis

In most cases, the presence of Candidnwas initially confîrmed at chairside

using a smear taken from the intra-oral sites. The smeaf was spread into a

drop often percent potassium hydroxide, placed on a clean glass

microscopic slide and examined microscopically (Figure 1).

Figure I Canilidø pseudohyphae as viewed in a drop of potassium- hydroxide at x400 magnification
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3.3.2 Oral rinse and fungal culture

In order to provide yeast samples for culture at the beginning and during

the trial, subjects provided oral rinses.

The oral rinse medium was 20 ml of sterile, distilled water which had been

autoclaved at I2l degrees Celsius for 10 minutes. Subjects rinsed their

oral cavity for no longer than 30 seconds then expressed the fluid back

into the sterile container.

At commencement of the trial a swab was also taken of clinically evident

oropharyngeal candidiasis. Both the oral rinse and any oral swabs taken

were sent to the Mycology laboratory at the Adelaide Women and

Children's Hospital for culture, courtesy of Dr David Ellis.

The protocol for culture was as follows:

Both the oral swabs and rinses were plated onto Sabouraud's Dextrose

agar containing Chloramphenicol and Gentamicin to eliminate oral bacteria

within the culture. The agar plates where then incubated at 35 degrees

Celsius for 48 hours. If Candida was present then colonies were evident

within two days.

If colonies of C. albicans were present, they were semi-quantitatively

scored as follows:

'+' Indicated ten or less colonies of c. albicans that were present

after incubation.

'+ +' Indicated a moderate number 10-20 discrete colonies of C.

albicans present on the agar plate.
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'+ + +' Indicated greater than 30 colonies of C. albicans colonies present

on the agar plate.

3.3.3 Photographic records

Intra-oral photographs of all oral mucosal surfaces were taken from each

subject at the commencement of the trial and during each recall visit using

a Pentax SFX camera with a ring flash (Pentax 4F080 C). The lens was a

100 mm Macro lens and aperture settings of 11 and 16 were used. The

film type used was Kodachrome 35 mm (ASA 64).

The sites of intra-oral photography were the left and right buccal mucosa'

the hard and soft palates, the anterior floor of mouth, both lateral borders

and the ventral surface of the tongue. Each mucosal sutface was

photographed twice using the alternate aperture settings.

3.3.4 Assessment of oral candidiasis risk factors

Subjects were asked a series of questions in order to assess and record the

presence or absence of predisposing factors for oropharyngeal candidiasis.

These questions were asked after the patient had enrolled in the drug trial.

The questions related to the following:

(i) Medicationscurrentlyprescribed?

(ii) Smoking history. How many cigarettes smoked per day?

(iii) The subject's CD4 positive T-cell lymphocyte count, nearest to the

time of trial commencement?

(iv) whether the patient drank alcohol, and if so, how much was their

average daily consumPtion'/

(v) Did the patient have a recreational drug habit such as marijuana?
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3.4 Dispensing Of Amphotericin B Lozenges

The amphotericin B (Fungilin@) 10mg lozenges were stored at room temperature in

the pharmacy of the Royal Adelaide Hospital and were dispensed to each patient

enrolled in the trial by prescription only. For the purposes of confidentiality

regarding each patient's HIV status each prescription was headed 'Topical

Amphotericin B trial'. This enabled each patient to receive the non-standard dose

and large numbers of lozenges in between each review visit without the need for

subjects explaining why they needed the lozenges.

3.4.1 Dispensíng of Amphotericin B lozenges at commencement of

the trial

At trial commencement, each patient was prescribed hfty six (56) x 10mg

amphotericin B lozenges from the Royal Adelaide Hospiøl pharmacy.

Each patient was instructed to suck eight lozenges daily during waking

hours. Each patient was also advised to evenly distribute the frequency of

taking the amphotericin B lozenges throughout the day and to suck the

lozenge for 15 minutes only.

3.5 Recall visits

3.5.1 Dispensing of Amphotericin B lozenges at each recall visit

During the second recall visit, each patient was prescribed a further hfty-

six (56) x 10 mg amphotericin B lozenges. At the remaining three review

sessions (weeks 4, 8 and l2), each patient was prescribed a maintenance

dose of four (4) x 10 mg amphotericin B lozenges daily.
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3 . Any change in taste?

4. Any improvement in the symptoms since commencing the trial?

The same four questions were askecl at each recall visit. The answers were

compiled in a matrix format with an entry corresponding to the particular

recall visit and question asked.

3.6 Sensitivity Testing Of C. ølbicans To Amphotericin B

Sensitivity testing of C. albicans to amphotericin B was undertaken on the first and

last oral rinse taken from each patient. lf C. albica,?J was cultured a colony was

placed in RPMI media. This was then transferred to 20ml of distilled water creating

a light suspension of C. albica¡es. One to two mls of suspension was then streaked

over the surface of Sabouraud's agar and a disc impregnated with amphotericin B

was placed in the streaked area. The culture was then incubated at 35 degrees

Celsius for 48 hours and assessed under the light microscope for the presence or

absence of Cørlidn colonies.
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CHAPTER 4

RESULTS
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RESULTS

4.1 General Description

4.1.1 Sample

users.

Each patient enrolled in the trial was at a different stage of their HIV

infection. This was evidenced by the variability in the CD4 and CD8 T-cell

lymphocyte counts and percentages between trial subjects and the

variability in concurrent opportunistic infections present at time of entry

into the drug trial.

4.1.2 Patient withdrawal

Eight patients withdrew from the trial, six because of non-compliance,

and the remaining two because of xerostomia. Four of the eight patients

withdrew in the first two weeks white the remaining four stayed in the trial

for 3.5, 4, 8, and 9 weeks respectively.

A total of twenty patients were enrolled in the study. Each patient was HIV

positive and showed clinical evidence of oropharyngeal candidiasis. All

subjects were males, with a mean age of 39 years 11 months. Nineteen of

the patients were homosexuals, the remaining patient was bisexual. The

bisexual patient and one homosexual patient were also intravenous drug
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4.L.3 Risk factors for oropharyngeal candidiasis

A common risk factor for the development of oral candidiasis in each of

the patients was cigarettes (Table 2). Nineteen of the twenty participants

smoked cigarettes. The number of cigarettes smoked per day varied from

eight to a full packet. Smoking of marijuana was reported by four of the

patients.

Although alcohol is not considered a risk factor for developing

oropharyngeal candidiasis it was reported to be consumed on a regular

basis in twelve of the twenty enrolled patients. Five patients consumed

alcohol occasionally and three patients did not drink alcohol.

Four patients had an intra-oral prosthesis. Only one patient indicated that

he soaked his dentures in Milton's solution (sodium hypochlorite) twice a

week.

Five patients showed signs of oral xerostomia which was a side-effect of

radiotherapy of the head and neck area in two patients. One of these two

patients was treated for Non-Hodgkin's lymphoma of the hard palate and

the other for oral Kaposi's sarcoma. In a further two patients xerostomia

was attributed to the use of methadone. The remaining xerostomic patient

showed evidence of HIV salivary gland disease.

Nearly all patients enrolled in the drug trial had poor oral hygiene and

associated gingivitis with or without underlying periodontitis.
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Table 2

F: Full denture KS: I.-oñ^ci ' s sarcoma
M: Mariiuana HSY: IJerpes simplex virus
Y: Yoshurt (natural) URT: Upper respiratory infection
X: Xerostomia OHL: Oral hairy leukoplakia
C: Cigarettes P: Partial denture
A: Alcohol consumption IVDA: lntravenous drug user
LEGENI)

4.1.4 Opportunistic infections present at the time of trial
commencement

Patient social profÏles and possible risk factors for
oropharyngeal tandidiasis at the commencement of the trial

Patients had a variety of oral opportunistic infections present at time of

enrolment. The most common were oral hairy leukoplakia, Kaposi's

sarcoma and herpes virus infections

C,AHomosexual20

C,AHomosexuall9
NilHomosexual18

C,A,FandPHomosexualt7
XHomosexualt6
C,AHomosexual15

XHomosexual/IVDA14

AHomosexual13

C,AHomosexuall2
c,AHomosexuall1
C, A, X,Bisexual/IVDA10

C,A,M,X,PHomosexual9

C,AHomosexualI
C,M,AHomosexual7

C,A,FHomosexual6

A,YHomosexual5

C,A, M, FHomosexual4

C,A,XHomosexual3

C,A,MHomosexual.,
C,A,Homosexual1

Oral risk FactorsSocial ProfrlePatient

Table 3 records the presence of any opportunistic infections at the time of
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subject entry into the trial. The year of HIV diagnosis or seroconverslon ls

also recorded (where known).

Opportunistic infections present in trial subjects at
commencement of the trial. Year of HIV
diagnosis/seroconversion (where known) is also recorded

The opportunistic infections that were present at the commencement of the

trial for each subject are presented graphically in Figure 2.

Seroconversion: 1987Nil20

Diagnosis: 1994Nill9
Seroconversion: 1989OHL bilateral, sinusitis, URT infection18

Diagnosed 1988Denture stomatitist7
Diagnosed with AIDS 1993OHL bilaterall6
Diagnosis: 1994HSV ulcer palate, OHL15

Seroconversion: 1981Nitl4
Seroconversion: 1994OHL bilateral13

Seroconversion: 1990Nill2
Seroconversion: 1987OHL bilateral11

Seroconversion: 1983Eczema, OHL10

UnavailableHSV gingiva ulcer9

UnavailableKS intra-oralI
Diagnosis: 1991Nit7

UnavailableHerpes labialis6

UnavailableOHL bilateral5

UnavailableKS on feet4

Diagnosis: 1985Nil3

Seroconversion: 1992Nil,
Seroconversion: 1986Nil1

Year of HIV diagnosis or
seroconverslon

Other opportunistic infections at time
of trial entry

Patient

F: Full denture
M: Mariiuana
Y: Yoshurt (natural)
X: Xerostomia
C: Cisarettes
A: Alcohol consumption
LEGENI)
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Figure 2 Percentage of opportunistic infe-ctions present in all- 20 subjects ¿f ssmmencement of the trial

Percentago of opportunistic
infections present at start of trial I Kaposi's

$arcoma
I Oral Halry

Leukoplakia

EHerpes Simplex
Virus

BSinusitis

1Oo/o
25o/o

5o/o 4Ùo/o

15o/o

I Denture
Stomatitis

EXerostomia
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4.1.5 Questionnaire

During the trial each patient was reviewed five times overthe period of

twelve weeks. At each review session, the patient was asked the same four

questions in order to subjectively evaluate each participant's progress

throughout the trial. Questions I and 4 could be answered as either

Improvement or No Improvemenl. Questions 2 and 3 could be answered

as either Yes or No.

Table 4 Summary of the answers provided from the twelve patients
who completed the twelve week trial. Respon_ses are
recordedis a proportion of the 12 patients who completed
the 12 weeks of the trial

Improvement

tol12

No
Improvement

2lt2

Improvement

tol12

No
Improvement

2lt2

Improvement

TOI12

No
Improvement

2l12

Improvement

rolt2

No
Improvement

2lt2

Improvement

IOI12

No
Improvement

2l12

Any
improvement
since staling
the trial?

2lt2
10112

Yes

No

Yes

No

2112

tolt2
Yes

No

2lt2
tol12

Yes

No

It2
ITI 12

Yes

No

llt2
III12

Any change in
taste?

Yes

No

2lt2
IOI12

2 l12

rclrz
Yes

No

Ye

No

2lt2
rol12

Yes

No

2112

lol12
Yes

No

2l12

rol12

Any problems
with the
medication?

Improvement

III12

No
Improvement

It2

Improvement

rUt2

No
Improvement

rl12

Improvement

rtll2

No
Improvement

ll12

Improvement

11lt2

No
Improvement

ut2

Improvement
LII12

No
improvement

ll12

How does your
mouth feel?

Week 12Week 8Week 4Week 2\ileek IReview
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4.1.5.1 Questionnaire replies from the participants that

completed the trial

Question onez How does your mouth feel? The only patient

who reported no improvement throughout the trial reported no

symptoms or discomfort at the commencement of the trial.

This was despite the presence of pseudomembranous

candidiasis on the patient's floor of mouth mucosa. The

remaining eleven patients did report improvement, two

indicating their tongue felt less 'furry'.

Question twoz Any problems withthe medication?

Following the first week of the drug trial, three patients

answered 'yes'to this question. Patients'7 and t had diarrhoea

and were concerned that this was caused by the amphotericin

B lozenges. Patient 15 suffered nausea during the first week of

the drug trial which he attributed to the amphotericin B

lozenges. At the end of the second week patients 10 and 18

also answered 'yes' to this question. Patient 10 had difficulty

remembering to take eight lozenges daily and patient 18 had

nausea and diarrhoea. The three patients in week one who had

reported problems reported 'no'to the same question in

week 2.

In subsequent patient review there were no reported probletns

experienced with the medication.

Question three: Any change intaste? During the twelve

weeks of the trial, patient 2 reported an improvement in taste

because his tongue felt less 'furr)¡'. At the fourth week, patient
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18 reported a similar experience which persisted for the

remainder of the trial. No subject reported an adverse change

in taste associated with the use of amphotericin B lozenges.

Question four: Any improvement in the symptoms since

commencingthetrial? Both patients 7 and 12 reported no

improvement throughout the trial as both had no symptoms at

trial commencement. The remaining ten patients reported

improvement from week one.

4.1.5.2 Questionnaire replies from the participants who

were withdrawn from the trial

A total of eight patients withdrew from the trial. Patients 13,

16 and 19 withdrew after the first week. Patients 8,3,9,4

and 11 withdrew after two weeks, three and half weeks, four,

eight and nine weeks respectively.

Question one'. How does your mouth feel? Patient 8

reported no improvement during the first week of the trial, but

did report improvement afterthe second week. The remaining

seven patients reported improvement in the first week.

By week two patient 3 reported no improvement because he

was xerostomic and unable to effectively suck the lozenges.

The remaining four patients indicated that their mouths felt

better.

At week four, patient 9 reported no improvement. This patient
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was non-compliant and despite his insistence on staying in the

trial he presented with extensive pseudomembranous

candidiasis on each recall visit. Accordingly, using the criteria

for patient withdrawal from the trial, patient 9 was prescribed

fluconazole and withdrawn.

At w eek ei gh t patient 4 reported improvement despite

pseudomembranous candidiasis being present under the fitting

surface of his full upper denture. Patient 4 refused to remove

his denture when sucking the amphotericin B lozenges intra-

orally despite being advised to do this. Afterweek eight he

failed to attend further review sessions.

Patient 11 had ceased taking the amphotericin B lozenges at

week seven and had a major relapse on review at week eight

(Figs 3, 4 and5). Despite his enthusiasm to remain in the trial

and a further two weeks of using four lozenges daily.

Reduction but not elimination of his oral pseudomembranous

candidiasis was evident. Patient 11 was withdrawn from the

trial at week nine and prescribedfluconazole.
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Figure 3: Patient Ll. at week 4. Clinically tþr.e lvas no evidence of
any oral candidiasis. OHL (ariows) is present on the lateral
tongue surface
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Fisure 4 Patient ll at week 8. There was pseudomembranous- -E -- - - 
""nai¿i".is 

(arrows) present throughout his oral cavity

1

k
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Figure 5 Patient lL at week 9. Pseudomembranous candidiasis- o 
(arrows) was still present, despite the subject resuming the

Fungilin@ lozenges at the standard dose of four lozenges
per daY

I
Ì

;

I
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Question twoz Any problems with the medication? Patients

3 and 16 were xerostomic and unable to dissolve the

amphotericin B lozenges intra-orally. Patient 16 withdrew after

the first week, but patient 3 declined withdrawal until week

three and a half.

At week two patient 8 reported that the lozenges tasted terrible

and he felt'bloated'. He withdrew from the trial. At week

four, patients 4 and 9 found it difficult to remember to take the

lozenges. By the eighth week patient4 again commented on

having a problem remembering to take the lozenges.

Question three: Any change intaste? During the first week

no improvement or change in taste was reported by any of the

patients. At week four patient 4 reported a diminished taste to

milk only.

Question four: Any improvement since starting the trial? At

week one patient 1l reported no improvement despite having

no clinical evidence of oropharyngeal candidiasis at week one.

Patient 16 reported no improvement because of his

xerostomia, and patient 8 answered this question with'no

improvement' because he was unaware of any symptoms from

oral candidiasis at the commencement of trial .

At week two patient 3 who was also xerostomic, reported 'no

improvement'. At week four patient 9 reported'no

improvement' and by week eight, patients 11 and 4 also

reported'no improvement' since starting the trial. As already

,!

ilìt
i

þ
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stated, patient I I had ceased taking the amphotericin B

lozenges at week seven and by review at week eight had

pseudomembranous candidiasis extending to'7o%o of the oral

mucosal surface.

Table 5 Summary of the response to the questionnaire from the
eight patients who withdrew from the trial. The responses
aré reõorded as a proportion of the eight patients. At week
12 all eight patients had withdralYn from the study

All patients
had

withdrawn
from trial

0/8

No

1/8

Improvement

218

No
Improvement

1/8

4ta

No

1/8

5/8

No

ya

Any
improvement
since starting
the trial?

All patients
had

withdrawn

Yes 0/8

No la

Yes 1/8

No 1/8

Yes 1/8

4laNo

Yes 618

2laNo

Any change in
taste?

All patients
had
withdrawn

Yes 2t8

0/8No

Yes 218

No 1/8

Yes l/8

No 318

Yes 2la

618No

Any problems
with the
medication?

All patients
M
withdrawn

Improvement

1/8

No
Improvement

i/8

2ta

No

1/8

Improvement

418

No
Improvement

1/8

6ta

No

2la

How does your
mouth feel?

Week 12Week 8Week 4Week 2Week 1Review

I

þ
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4.2 Candida

4.2.1 Ctinical features at commencement of the trial

The presence of oropharyngeal candidiasis was an entry requirementfor

enrolment into the drug trial Of the twenty patients enrolled (see also

Figure 6):

1 . Nine patients presented with pseudomembranous candidiasis only

(Figure 7)

2. Five patients présented with both pseudomembranous and

erythematous candidi asi s

3 . One patientpresented with pseudomembranous and angular cheilitis

4. Two patients presented with pseudomembranous and oesophageal

symptoms

5. Two presentedwith erythematous candidiasis only (Figure 8)

6. One presented with erythematous candidiasis and angular cheilitis

(Figure 9)
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Figure 6 The t¡res of oropharyngeal candidiasis present for each
patient at time of enrolment into the trial

The incidencê of oropharyngsal cand¡dlasls at
commencement of the trial

o
Eo
'EúÊ
o

3
E
5z

lPem only
lE4¡th only
trPsm and Ang C

EEryth and Ang G

lPsm and Oesophageal

@Eníf and Oesophageal

lPsm and Eryth

T¡lpe of oropharyngeal candid iasis

Psm and Ervth Pseudomembranous and enthematous candidiasis
Ervth and Oesophaseal Erythematous candidiasis and oesophageal symptoms
Psm and Oesophaqeal Pseudomembranous candidiasis and oesophageal symptoms
Ervth and Ane C Erythematous candidiasis and angular cheilitis

Ervth Erythematous candidia^sis only

Legend
Psm
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Figure 7 An example of pseudomembranous oropharyngqa! .
candidiasis (arrôws) at commencement of the trial in
patient 9
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Figure I An example of erythematous oro^pharyn-ggal candidiasis
(arrows) ãt ttre commencement of the trial in patient 2
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Figure 9 An example of angular cheilitis (arrows) of the lower-lip
observedãt the cornmencement of the trial in patient 6
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4.2.2 Clinical features at completion of the trial

No signs of oropharyngeal candidiasis were evident in the twelve patients

who completed the twelve week topical amphotericin B lozenge trial.

Figures 10 and 12 represent the oropharyngeal candidiasis present at

commencement of the trial from patients 5 and 1 respectively. Figures 11

and 13 represents the same oral mucosal sites at completion of the trial,

from patients 5 and 1 respectively.

Figure 10 Pseudomembranous oral candidiasis (arrows)_ on the floor
of mouth in patient 5 at the commencement of the trial
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Figure Ll Resolution of the_ pseudomembran us oral candidiasis on
the floor of mouth in Patient 5 at completion of the trial.
No relapse occurred throughout the 12 weeks of the trial
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Figure 12 Patient I with eryt_hematous oral candidiasis (arrows) of
the hard palate at the start of the trial
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Figure 13 Patient 1 at completion of the trial. Resolution of
erythematous oral candidiasis was maintained for the 12
week trial duration
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In five of the eight patients who withdrew from the trial' the non-standard

dose of topical amphotericin B had resolved all of the clinical signs of

oropharyngeal candidiasis by the end of week 1. Figures 14 and 15 shows

patient 19 at the commencement and end of the trial. Figures 16 and 17

represent the same oral sites from patient 13 at the start of the trial and after

one week of the trial. The remaining three patients who did not show

clinical resolution of oropharyngeal candidiasis were xerostomic and

unable to suck the Fungilit t lor"rrg"s effectively.

Seventeen of the twenty patients had effective resolution of their clinical

signs and symptoms of oropharyngeal candidiasis by the end of week one.

Figure 14 Pseudomembranous candidiasis (arrows) on the dorsal
surface of the tongue from patient 19 at the
commencement of the trial
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Figure 15 Patient 19 at week 1. Resolution of the
pseudomembranous oral candidiasls is evident
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Figure 16 Patient 13 erythematous oral candidiasis (arrows) of the
hard palate ai the commencement of the trial
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Figure 17 Patient 13 at the end of week 1. Resolution of
erythematous candidiasis of the hq.d palate is evident,
Rõflection of tight is noted off bubbles of saliva (arrow)
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The details of the five patients who showed clinical resolution of their oral

candidiasis, but who were withdrawn from the trial because of non-

compliance, is shown in Table 5.

Table 6

4.2.2 Culture results from oral rinses taken at time of trial entry

At the commencement of the trial nineteen of the twenty patients had C.

albicans clltured from their oral rinses (Figure 18). In addition patient 3

had a non-albicans species cultured. The oral bacterial status of all twenty

patients was consistent with normal oral flora. However, patient 4hada

positive culture for Pseudomonas aeruginosa. The number of C. albicans

colonies grown on an agar plate varied between patients. Results are

presented in Table 7.

Summary of clinical flrndings in the five patients who
despite iesolution of their oropharyngeal candidiasis using
the non-standard dose of Fungilint lozenges, were
withdrawn from the trial due to non-compliance

Resolution of angular cheilitis and pseudomembranous candidiasis of
the tongue and buccal mucosa within the first week. Patient was
withdrawn because of failure to attend further review appointments.

l9

Resolution of
non-standard

pseudomembranous and erythematous candidiasis at the
ãosage, but patient failed to attend further follow-up

reviews. Patient was withdrawn due to non-compliance.

13

fluconazole.

l1

Resolution of pseudomembranous candidiasis on tonsillar fossae after
one week. Patiént failed to attend further reviews after 2 weeks into the
trial and was withdrawn for non-compliance.

I

4

Oropharyngeal candidiasisPatient
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Figure 18 Graphical representation of the_ ploportion or candidø
cultured from the oral rinses of all 20 patients at the
commencement of the trial

Percentage of Candida cultured from oral r¡nses at
the start of the trial

C. albicans
+++
1Oo/o

Non-albicans
5o/o

Scant
C. albicans

C. albicans
25o/o

C. albicans +
50o/o

C. albicans +++ onof c.30 colonies
10-20 colonies on++c.

C. albicans + colonies on culturethan I
colonies ona fewScant C.

nLe
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Table 7

4.2.3 Culture results taken from an oral rinse at end of the trial

AL12 weeks those patients who completed the trial had either scant C.

albicanspresent within their oral rinse or a non-albicans yeast. Results are

summarised in Table 8.

Culture from the last oral rinse taken from the eight patients who withdrew

from the trial are also included in Table 8. Six of these eight subjects

showed C. albicans in similar amounts to those present in their initial oral

The species of yeast cultured from the oral rinse of each
patienl at the commencement of the trial

Occasional yeast cells with pseudohyphaeC. albicans +20

Occasional yeast cellsC. albicans ++t9
No yeast cellsC. albicans +18

Yeast cells with pseudohyphae +C. albicans +l7
Yeast cells with pseudohyphaeC. albicans ++l6
Occasional yeast cells with pseudohyphaeC. albicans ++l5
No yeast cellsC. albicans +l4
Occasional yeast cells with pseudohyphaeC. albicans +l3
Yeast cells wìth pseudohyphaeC. albicans +++t2
Yeast cells with pseudohyphae ++C. albicans ++1l
Yeast cells with pseudohyphae ++C. albicans +++10

Occasional yeast cellsC. albicans +9

Yeast cells with pseudohyphae +C. albicans +8

Occasional yeast cells with pseudohyphaeC. albicans +7

Occasional yeast cells with pseudohyphaeScant growth of C. albicans6

Yeast cells with pseudohyphae +C. albicans +5

Occasional yeast cells with pseudohyphaeScant C. albicans + and Pseudo
aeruglnosa

4

Yeast cells with pseudohyphae ++Yeast cells ++ (species to be
deærmined)

3

Occasional yeast cellsC. albicans ++,
No veast cellsC. albicans +I

Microscopic presentation of yeasts

at commencement of trial
Culture of yeasts

at commencement of trial
Patient

enrolled
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Table I

rinse. Patient 3 showed a high titre of non-albicans oral yeasts and patient

4 showed scant C. albicans.

The percentage distribution of bothCandida species and other yeasts for

all subjects is shown in Figure 19.

The species of yeast cultured from the oral rinse of each
patient at the completion of the trial. The symbol *
indicates patients who withdrew from the trial

No yeast cellsScant growth of C. albicans20

No yeast cellsC. albicans +19*

No yeast cellsScant growth of C. albicans18

Occasional yeast cellsScant growth of C. albicanst7
UnavailableC. albicans ++16*

No yeast cellsScant growth of C. albicans15

No yeast cellsNo candida species to be deteminedt4
Yeast cells with pseudohyphaeC. albicans +l3*
No yeast cellsScant growth of C. albicansL2

Occasional yeast cells with
pseudohyphae

C. albicans ++ll*
No yeast cellsScant growth of C. albicans10

Occasional yeaut cellsC. albicans +9*
Yeast cells with pseudohyphae ++C. albicans ++8*
No yeast cellsNon Candidaspecies7

No yeast cellsNil Candidaspecies (to be determined)6

Occasional yeast cells with
pseudohyphae

Scant yeast cells, not C. albicans5

No yeast cellsScant C. albicans4*
Yeast cells with pseudohyphaeYeast cells, not C. albicans ++3*
No yeast cellsScant C. albicans2

No yeast cellsNo Candida species (to be determined)I

Microscopic appearance of
yeast's at completion of trial

Culture of yeast's at
completion of the trial

Patient
enrolled



Figure 19 Graphical representation of the proportion oT Cøndida'
cuttured from the oral rinses of all 20 patients at
completion of the trial
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4.3 HIV Immune Cell Markers

4.3.L At commencement of the trial

For each patient CD4, CD8 and total lymphocyte counts wefe recorded at

the time of trial entry and at trial completion. These data also included the

patients' CD4:CD8 ratio as supplied by the Institute of Medical and

Veterinary Science, Adelaide, South Australia. Table 9 summarises each

patients peripheral Cll T-cell lymphocyte count, CD4 and CD8

percentage, Clt:CD8 ratio when available and total lymphocyte cell

counts attime of entry into the drug trial. Figures 2O and2l illustrate the

Clt and CD8 percentages and C}[ and lymphocyte counts for each

patient in graphical form.

Dataforpatient3 and I7 were unavailable because the patients refused

blood tests as part of their medical management. We were unable to locate

any blood results for Patient 14, apartfrom his Clt cell count at start of

the trial.

,)
nJ

i

t
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Table 9 HIV immune cell marker status for each patient at the
commencement of the trial. The CD4 cell count and total
lymphocyte cell counts ood.
fne Cn4 percentage is total
lymphocytes expreising lood.
Some data were unavai

.I
il.l

197r643o.t772l220

4602A14o.256416t9
3472577o.23641518

450UnavailableUnavailable7015l7
42000.12l2l6

361 1890.0744J15

320UnavailableUnavailableUnavailableUnavailablet4
38319160.365520L3

3771348o.54522al2
391t9530.36562011

<87710.0166<110

47525Unavailable299

19816480.1673t28

4492572o.3456197

4832tozo.4454246

42r204Unavailable42<15

<5492Unavailable37<14

UnavailableUnavailableUnavailableUnavailableUnavailable3

530t892o.764028t
1851845o.2935101

CD4 cell
count

Total
Lymphocytcs

CD4:CD8
ratio

CD8 cell
percentage

CD4 cell
¡rercentage

Patient

i{

f
I
I

I

l
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Figure 20 Each patients CD4 and CD8 cell pgrc_e_nta_ges at th_e

commencement of the trial. Unavailable data has been
entered as a zero value in this graph
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Figure 21 Each patient's CD4 cell and total !ymph9_cyt9 c_ell counts

^t 
the cornmencement of the trial. Unavailable data has

been entered as a zero value in this graph
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4.3.2 At completion of the trial

The CD4 cell counts ,CD4and CD8 percentages, CD4:CD8 ratio and total

lymphocytes data were recorded when each patienthad either completed

the trial or withdrawn from the trial (Table 10 and Figures 22 and?S).The

data represents the most recent blood tests taken from each patient. Results

of blood tests from patients 3, 14 and I'7 were unavailable because they

were not having regular blood tests. Several of the CD4:CD8 ratio results

were also unavailable.

Table 10 The HIV immune cell marker status for each patient at the

18030.19701323420

2874o.25&16460l9
1826o.2563I62921E

UnavailableUnavailableUnavailableUnavailableUnavailablet7
2000.12I24t6
8390.056332515

UnavailableUnavailableUnavailableUnavailableUnavailablel4
19160.36552038313

125a0.58533t390t2
r208o.22vt2r4511

77r0.0166<1<810

633o.L7427449

Iffi0.1673121988

t26ro.4:753253t57

1724t.o74l44'7596

IO44Unavailable32<1<105

492Unavailable37<1<54

UnavailableUnavailableUnavailableUnavailableUnavailable3

t913o.764l3l593,
t7230.385822379I

Total
lymphocytes

CD4:CDE
ratio

CDE cell
percentage

CD4 cell
percentage

CD4 cell
count

Patients
enrolled
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Figure 22 E;acln patient's CD4 and CD8 cell percentages at the
completion of the trial. Unavailable data has been entered
as a zero value
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Figure 23 Each patient' s CD4 cell and tqlal lymplocyte
Ðt the completion of the trial. Unavailable dats
entered as a zero value
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4.3.3 Comparison of data between trial commencement and

completion

Using the previous data, a comparison of the CD4 and CD8 T-cell

lymphocyte percentages, and the CDI and total lymphocyte cell counts

between trial commencement and completion was undertaken as shown in

Table 1 1. Of the 12 patients that completed the trial, patient 10 had no

change in any of his immune cell markers. Patients I7 and 14 data was

unavailable. The remaining 9 patients that completed the trial had changes

recorded in most or all of the immune cell markers. In addition, of the 8

patients that were withdrawn from the trial only patients 9 and 1 t had

recorded changes in their immune cell markers. Patient 3 data was

unavailable.

Table LL Comparison of HIV immune cell markers -for eash patieni between
cornrnencement and completion of the trial. An increase is
expressed as a tpositivei sign, and a d9c_rea9e as a 'ne-gative' sign.
If ihere \ras no change in the data available between trial
commencement and õompletion, then this is expressed as 'no
change' for each category. An x indicates patients who were
withdrawn/withdrew from the trial

Completed160+a37+1+20
Withdrew after I weekNo changeNo changeNo changeNo change19*
Completed75t -I95-1+18
CompletedUnavailableUnavailableUnavailableUnavailablet7
Withdrew after 1 weekNo changeNo changeNo changeNo changel6*
Completed350 -19+il-No change15
CompletedUnavailableUnavailableUnavailableUnavailablel4
V/ithdrew after 1 weekNo chanseNo changeNo chanseNo change13*
CompletedNo change1+13+3+l2
Withdrew after 9 weeks745 -a246 -8l1*
CompletedNo changeNo changeNo changeNo chanqe10
Withdrew after4weeks1 10+40+5a9*
Withdrew after 2 weeksNo changeNo changeNo changeNo chanse8t
Completed1200 -3r74 -5+7

Completed2a8 -13276+20+6

Completed160 -l0-')_No change

Withdrew after 8 weeksNo changeNo changeNo changeNo change4*
V/ithdrew afær 3.5 weeksUnavailableUnavailableUnavailableUnavailable3*
Completed2I+1+63+3+a

Completedt22 -23+194+12+I

Trial statusTotal
lvmphocvtes

CD8
oercentase

CD4
cell count

cD4
¡¡ercentage

Patients
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4.4 Medications That Changed During The Trial

An important variable during the trial was the difference in medications taken by

each patient. Furthermore, six patients changed their medication during the trial

(Table 12).

Summary of medication status of all twenty patients
enrolled-in the trial. If no change in any of the patients'
medications occurred while enrolled in the trial, then this
was recorded as tno changet

Table 12

No change in medication20

No change in medication1,9

No change in medication18

No change in medicationl7
No change in medication76

No change in medication15

No change in medicationt4
No change in medicationl3
No change in medicationl2
No change in medicationll
Changed nucleoside analogue to 3TC10

Commenced Fluconazole, Acyclovir9

No change in medicationI
No change in medication7

Commenced Rulide, and2 nucleoside analogues ATI and3TC6

Ceased Clarithromycin and Ethambutol5

No change in medication4

No change in medication3

Commenced triple combination therapy, was on no medication at
time of drug trial entry AZT, d4T and 3TC

,
Addition of nucleoside analogue d4T1

Medication(s) that were changed during the drug trialPatient



4.5 Amphotericin B Sensitivity Testing

The C. albicans cultured from the oral rinses taken at the commencement and

completion of the trial for each patient were tested for sensitivity to amphotericin B.

Table 13 presents the results of sensitivity testing to amphotericin B.

{¿

Table 13 at

ated
with an r.

SensitiveSensitive20

SensitiveSensitive19*

SensitiveSensitive18

SensitiveSensitivel7
SensitiveSensitive16*
SensitiveSensitive15

SensitiveSensitivet4
SensitiveSensitive13*
SensitiveSensitivel2
SensitiveSensitive11*

SensitiveSensitive10

SensitiveSensitive9d<

SensitiveSensitive8*
SensitiveSensitive7

SensitiveSensitive6

SensitiveSensitive5

SensitiveSensitive4*
SensitiveSensitive3*
SensitiveSensitive,
SensitiveSensitiveI

Sensitivity or resistance to
amphotericinB atthe
completion of the trial

Sensitivity or resistance to
amphotericin B at the start
of the trial

Patient
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4.6 Statistical Analysis

The statistical analysis of applicable trial results was undertaken by the Department

of Statistics, The University of Adelaide using BMDP Statistical Software, UCLA,

United States of America. (Program4F)

For each review session (weeks 1,2,4,8 and 12) each patient's results were

evaluated according to two categories. The first sub-category was in the 'Observed'

effect, based on the clinical evidence of oropharyngeal candidiasis being present or

absent. The second sub-category was in the Culture result, whether C.albicans was

present in each oral rinse taken.

According to Kauffman et al (1%6) and Fotos etal(lÐ2) cytologic evidence of

fungal pseudohyphae occurring simultaneously with clinical signs and symptoms

remains the primary basis for the diagnosis of oral candidiasis. Hence, each patient

was considered a 'successful' outcome if they had no clinical signs and symptoms,

and no C. albicans cultured from their oral rinses. Patients were also considered as

having a'successful' outcome if either one of the clinical or mycology sub-category

variables were present, but not both.

A 'failure'result was recorded when both clinical signs and symptoms of

oropharyngeal candidiasis and an oral rinse culture positive for C. albícans were

present. Patients that withdrew from the trial, and did not attencl any further review

sessions were also categorised as 'failures'.

The trial period of 12 weeks \ryas divided into2parts. The first 2 weeks with a daily

drug dose of 80mg of amphotericin B, was labelled'D80'. The remaining 10

weeks with a daily drug dose of 40mg of amphotericin B, was labelled 'D4O'.
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4.6.1 Overall outcome from the trial data

The statistical analysis questioned whether the overall success (S) and

failure (F) rate for all patients enrolled in the trial was statistically

significant compared to a 50/50 outcome. The Chi Square value calculated

was 0.4O4, and the critical value for chi square on 1 degree of freedom is

3.84. Hence there was no statistical evidence that the success/failure rate

was differe nt from 5OVo .

4.6.2 The success rate for each patient succeeding the L2 week trial

if they completed the initial 2 weeks of 80mg of topical

amphotericin B

If a successful result was obtained from each patient at the end of week 2

receiving a topical dose of 80mg of amphotericin B daily, then using a

conditional success/failure for the remaining 10 weeks of the trial, the Chi

squafe value was calculate d as 4.094. Given the critical chi square value is

3.84, then statistical evidence to support the success/failure rates was

different from a 50/50 result.

This can be interpreted to mean that if the patient achieved a successful

outcome after week 2 using the non-standard dose of 80 mg of

amphotericin B, then there is an857o chance of success that the patient's

oropharyngeal candidiasis will not relapse while continuing to use topical

amphotericin B lozenges at the maintenance dose of four lozenges daily'
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CHAPTER 5

DISCUSSION
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DIS CUS SION

5.0 PATIENT SELECTION AND COMPLIANCE

5.1 Subject Selection

A total of twenty patients were enrolled in the trial. The age of the subjects ranged

from24 years to 55 years with a mean age of 39 years and 11 months. Nineteen of

the enrolled patients were male homosexuals and one was a bisexual male. One

homosexual and one bisexual patient were also intravenous drug users. Many of

them were at different stages in their HIV disease.

Figures from the South Australian Health Commission on HIV infection in South

Australia (1996) reported that between 19t35 and 1995,602 individuals in South

Australia were diagnosed with HIV infection. Ninety three percent of these

individuals were males. The most common risk factor for becoming HIV infected

was male to male sexual contact in757o of cases. A further 97o reported an injecting

drug use habit and 5Vo of males reported a history of both risk factors.

These risk profiles were reflected in the subject profiles enrolled in this trial.

Nineteen or957o of the trial participants reportedly acquired HIV infectionfrom

male to male sexnal contact. The remaining participant acquired HIV infection from

intravenous drug use.
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5.2 The Variation In HIY Disease Expression Among Subjects Enrolled

Maniott and McMurchte(L997) reported that according to the United States Centres

for disease control AIDS was defined by a peripheral CD4 positive T-cell

lymphocyte count of < 200 uL,regardless of the patient's clinical condition.

According to this definition nine patients enrolled in the drug trial had full blown

AIDS. The remaining eleven patients were in the intermediate stage of HIV

infection according to the classification proposed by Stewart et al (1996). That is,

their CD4 positive T-cell lymphocyte cell count ranged between 500 cells uL and

200 cells uL of blood.

Of the twenty enrolled patients thirteen had an opportunistic infection apart from

oropharyngeal candidiasis at commencement of the trial. The mostfrequently

encountered was oral hairy leukoplakia (OHL) found in eight of the twenty patients.

Both Melnick et al (1988) and Greenspan and Greenspan (1992), observed that the

presence of OHL was an important predictor for the patient to develop AIDS. The

median time to develop full blown AIDS when OHL was detected is approximately

24 months and the mean time to death was observed by Greenspan et al (1992) to

be 41 months from the development of OHL.

At commencement of the trial, patients 11, 13, and 18 had bilateral OHL with CDI

cell counts of 391, 383 and 387 respectively. The OHL may have been related to a

decline of the immune system in these patients which was nottruly reflected by the

CD4 cell count. This may, in part, explain the dramatic recurrence of oropharyngeal

candidiasis seen in patient 1 1 at week 8 of the trial. The peripheral Clt positive T-

cell lymphocyte count of patient 11 fell from 391 cells per uLatthe commencement

of the trial to 145 cells per uL at week 8 of the trial. This patient (at week 7) had

failed to use the topical amphotericin B (Fungilin@) lozenges for seven days. Up

until this time his oro-pharynx had remained clinically free of candidiasis.
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5.3 Patient Compliance

A review on compliance in drug trials by Besch (199Ð,noted that most patients

take'drug'holidays or make their own decisions about dose adjustments or timing

of the medications. Besch (1995) concluded that this was especially true for short

therapeutic courses and when treatment was preventative rather than curative.

This phenomenon was evident in the trial, particularly with patients 4, 8, 9,Il,13

and 19. Of these, patients 4,9 and 11 were non-compliant by failing to use the

topical amphotericin B lozenges as instructed. Patient 4 refused to remove his full

upper clentnre to enable exposure of the hard palatal mucosa to come into contact

with the lozenges. He then failed to attend his review session at week 8. Patient 9

was failing to suck the lozenges daily, despite reporting that he was. Because of

failure to resolve the initial signs of oropharyngeal candidiasis, and as the C.

albicans cultured from his oral cavity was sensitive to amphotericin B, it was

concluded that he was non-compliant and was withdrawn from the trial. Patient 11

had ceased taking the Fungilint lor"rrg"s for seven days'

The other three patients (8,13 and 19) were withdrawn from the trial because they

failed to attend follow-up review appointments. Once their oropharyngeal

candidiasis had resolved they apparently lost interest in the trial and failed to attend

review appointments.

Besch (1995) reported that patient compliance in a clinical drug trial could be

measured either directly orindirectly. A direct means of measuring compliance was

assessment of attendance at review visits. In this trial, five patients were withdrawn

because of failure to attend review appointments. This was interpreted as lack of

patientcompliance.
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Regulation of patient compliance in relation to taking each lozenge was difficult. In

particular, between the recall visits at weeks 4, 8 and 12,itwas impossible to

ensure that each patient was sucking four lozenges of Fungilint duily. To review

each patient weekly while taking the standard dose of four lozenges daily was

considered an excessive number of appointments for each trial subject to attend as

many of these patients already had extensive appointment schedules related to the

overall management of their HIV disease. At each recall visit, all patients were

asked how many lozenges they had remaining. Most patients admitted forgetting to

take all of the lozenges daily, particularly when required to use eight Fungilin@

lozenges per day. Yet despite this, seventeen of the twenty patients at the end of

week I had clinical resolution of their oropharyngeal candidiasis.

Many of the participants enrolled in the trial commented that it was difficult to

remember to take the lozenges throughout the day. In particular during the first two

weeks where eight lozenges daily were required. The frequency of using the topical

amphotericin B lozenges, rather than the dose used, was fundamental in exposing

the Candida regularly to the 10 mg dose of topical amphotericin B.

In this study, the length of time that each patient sucked a lozenge was restricted to

a standardised minimum of t5 minutes. This was to limit the variability in length of

time each dose taken had contact with the oral mucosa. In contrast, immune

competent paticnts cnrolled in a study by deVries-Hospers and van derWaaji

(19U0), using topical amphotericin B in a lozenge form, were required to suck a

single lozenge for up to two hours. These investigators found that this maintained a

constant therapeutic dose level in saliva to resolve oropharyngeal candidiasis in an

immunocompetent patient.

In the present study indirect patient compliance was assessed using several
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methods. The first was by assessing the resolution of clinical signs of the

oropharyngeal candidiasis. Twelve patients were clinically free of oropharyngeal

candidiasis throughout the twelve weeks of the trial. Five patients who were

withdrawn from the trial because of non-compliance had resolution of their

oropharyngeal candidiasis at the end of the hrst week of therapy. The remaining

three patients (3, 16 and 9) from the total eight patients withdrawn from the trial had

no resolution of their oropharyngeal candidiasis at the end of week 1. This was due

to the fact that patients 3 and 16 had xerostomia and were therefore unable to

adequately suck the lozenges. Patient 9 experienced no resolution of their

oropharyngeal candidiasis because of failure to take the Fungiliot lor"og", u.

prescribed.

5.4 Questionnaire In Evaluating Subjects' Views Of The Trial

Patient compliance was also measured indirectly by assessing the questionnaires

compiled for each patient during their recall visits. The questionnaire consisted of

four questions that were designed to subjectively evaluate the patient's progress

during the topical amphotericin B (Fungilin@¡ trial.

Question one: How does your mouth feel? Only patient 12 reported no

improvement consistently throughout the trial. This was because he had no

symptoms or discomfort from their oral candicliasis at time of the trial onset. The

oral candidiasis in patient 12was initially found during a routine oral examination.

Patient 8 reported no improvement at week 1, but did feel improvement after the

second week.

Patients 9 and 11 initially reported improvement but changed their opinion later in

the trial. Patient 9 during the first two weeks of the trial reported improvement,

despite having the presence of extensive oropharyngeal candidiasis from week 1. At
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week 4 he changed his opinion and reported no improvement. It was felt from the

first review session that lack of compliance was the underlying reason for

persistence of the oropharyngeal candidiasis in patient 9. As already indicated

cultures of C. albicaru takenfrom the oral cavity of patient 9 at the commencement

of the trial and at the time of withdrawal from the trial were sensitive to

amphotericinB.

Patient 11 reported no improvement at week 8 of the trial following a recurrence of

oropharyngeal candidiasis. Until then he had reported improvement in the

symptoms of oral discomfort and in the feel of his mouth.

Question two: Any problems with the medication? The majority of patients who

completed the l2weeks trial reported no problems with using the lozenges.

However, patients 1, 7 and 15 said 'yes ' after the first week of the trial. Patients 1

and7 reported a side-effect of diarrhoea, and patient 15 reported nausea. These

patients attributed the symptoms to side-effects of the amphotericin B lozenges.

At week 2 of the trial, patients 10 and 18 reported having problems with the

medication. However, those patients reporting nausea and diarrhoea after week 1

were having no further problems. Patient 10 replied 'yes'because he was having

trouble remembering to take all eight Fungilin@ lozenges daily. Patient 18 reported

some nausea and diarrhoea.

At the end of week 2, no further'yes' replies to question two were reported by any

of the patients that completed the trial.

Three of the eight patients who were withdrawn from the trial replied'yes' to

question two. Patients 16 and 3 repliecl 'yes'because both were xerostomic and had
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difficulty dissolving the lozenges intra-orally. In week 2,patientS said he felt

'bloated' and attributed this to the Fungilin@ lozenges.

The remaining 'yes' responses during the last ten weeks of the trial, were

comments regarding difficulty in remembering when to take the lozenges daily.

The side-effects of topical amphotericin B reported from Goodman et al (1996) are

occasional nausea and diarrhoea, unlike the severe nephrotoxicity and azotemia as

seen in systemic administration of amphotericin B. This is because of the negligible

absorption of topical amphotericin B from the gastrointestinal tract. A problem in

this trial was differentiating the reported nausea and diarrhoea symptoms from

patients I,7, L5 and 18 as being either directly related to the use of topical

amphotericin B, caused by othermedications the patient was taking at the time of

the trial, or associated with their HIV disease. Because of the short duration of

nausea and diarrhoea for each of the patients it would appear that their symptoms

were not related to the use of topical amphotericin B (Fungilin@) lozenges.

Question three: Any change in taste? Most of the enrolled patients reported no

change in taste, associated with the use of the Fungilin@ lozenges. Those patients

who did reply'yes'to this question described the change in taste as an

improvement. Patients 11, 18 and2 described their tongues as feeling less 'furry'.

Only patient 4 commented that his taste of milk felt slightly different.

None of the twenty patients enrolled in the topical amphotericin B trial complained

about any unpleasant taste associated with the lozenges. This is in contrast to what

is often reported in the literature. For example, Cartledge (1993) concluded that the

poor taste associated with many of the topical antifungal agents is often why the use

of topical antifungal agents are ineffective as a treatment modality for use in the

resolution of oropharyngeal candidiasis within the HIV population.

1)
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Question four.Any improvement in the symptoms since commencing the trial?.

This question was asked to assess whether the patient felt theù were getting benefît

from being enrolled in the trial. Patients 7 and 12 reported no improvement

throughout the trial as they had no symptoms or discomfort from their oral cavity at

commencement of the trial. Patients 16 and 3 reported no improvement in their

symptoms, because of xerostomia. Presumably because they were unable to suck

the lozenges no therapeutic benefit from the amphotericin B resulted.

5.5 Trial Design

5.5.1 Problems encountered in establishing the trial

A major problem in establishing this trial was a lack of patient

participation. Many of the HIV positive patients contacted were concerned

about the side-effects associated with the use of topical amphotericin B. In

particular, misinformation within the HIV positive community about the

risks of nephrotoxicity and bone marrow suppression was a significant

problem. Many potential subjects thought that these side effects also

occurred from using the topical form. This problem ultimately contributed

to a small number of enrolments in the trial.

Many of the FIIV positive patients initially approached were already on

extensive numbers of medications. The additional demands from an

electively enrolled drug trial such as remembering to take eight and then

later four lozenges daily, was felt by many patients to be too big an

imposition.

I
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;

Originally the trial was to have three grouPs of twenty HIV positive
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patients. The control group was to consist of patients with oropharyngeal

candidiasis who had not been prescribed any antifungal medication for at

least three months prior to enrolment in the trial. The control group was to

be prescribed the non-standard dose of eight lozenges daily for two

weeks, followed by four lozenges daily for the remaining ten weeks.

The remaining two groups were to be made up of HIV positive patients

who had fluconazole resistant oropharyngeal candidiasis. These patients

were to be randomly assigned to either subgroup. The first subgroup were

to be prescribed eight lozenges daily for the first two weeks, followed by

four lozenges daily for the remaining ten weeks. The second subgroup

was to be prescribed four lozenges daily for the entire twelve weeks.

The original aim of this study was to demonstrate the effectiveness of

using topical amphotericin B (Fungilin@) at a non-standard dose of eight

lozenges daily in both the control and fluconazole resistant oropharyngeal

candidiasis subgroups. This was to assess if using a non-standard dose

was effective in resolving clinical signs and symptoms of oropharyngeal

candidiasis in either or both groups.

The remaining fluconazole resistant oropharyngeal candidiasis subgroup

was to be given four lozenges daily for the twelve weeks was to compare

the efhcacy of the standard dose of topical amphotericin B (Fungilin@) in

comparison to the other fluconazole resistant subgroup on the higher dose.

A personal clinical observation prior to setting up this trial found that using

a greater than standard dose of four lozenges daily could resolve the

oropharyngeal candidiasis in HIV positive patients.

þ

The problem of fluconazole resistantCandidais often reported in the
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literature. Diz Dios etal(I994) concluded that since l992the emergence

of fluconazole resistant oral candidiasis was becoming a more frequent

problem. As already indicated an original aim of this trial was to assess the

effectiveness of using topical amphotericin B in resolving any signs and

symptoms of fluconazole resistant oral candidiasis.

t
I
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5.5.2 Areas of the trial that could have improved the outcome

Using topical amphotericin B in a gel form rather than as a lozenge may

have enabled five of the patients enrolled in the trial who suffered varying

degrees of xerostomia to use the medication more effectively.

Patients 3 and 16 were xerostomic because of intra-oral radiotherapy

associated with treatment for intra-oral lymphoma and Kaposi's sarcoma

respectively. Xerostomia in partients 14 and 10 was a result of the daily

use of methadone.

The xerostomia associated with patient 9 was thought to be directly related

to his HIV infection. The incidence of xerostomia in HIV disease is high,

and may occur because of salivary gland enlargement observed in the

parotid salivary glands. Greenspan et al (1990) concluded that xerostomia

may occur in 10-13 percent of patients with AIDS. Greenspan also

concluded that there is no difference in the average salivary flow ratc

between groups of patients with and without AIDS, there are some

individual patients withAids Related Complex andAIDS who do suffer

from a severely reduced salivary flow rate.

Currently we are awaiting results from the 'DNA fingerprinting

technique', to evaluate if any of the C. albicans species detected in the oral

:{
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rinses from subjects had undergone any phenotypic alterations. This

technique will also enable identihcation of non Candida species found in

patients I,3,6, and 14.

The sampling of oral Candida species present in the oral cavities of the

patients' sexual partners would have been useful. Several studies such as

those by Boerlin etal(1995) and Heald et al (1996) demonstrated that

transmission of C. albicans can occur between sexual partners. The

assessment of both the genotype and phenotype of Candída in the trial

subjects and their sexual partners is a potentially important variable that

may explain why C. albicans wasn't completely cleared from their oral

cavities. It would also have been useful to assess if the non-Candidn

yeasts sampled from the oral cavity were endogenous to the enrolled

patient, or acquired.

5.6 The Effect Of High Dose Topical Amphotericin B In The Study

5.6. I Side-effects reported

Of the twenty patients enrolled in the study, four patients reported nausea

or diarrhoea for a short time during the trial. In the first week, patients 7

and 1 reported diarrhoea. Patient 15 reported nausea. Despite this, all three

patients continued with the trial and reported no further discomfort. Patient

18 reported some nausea and diarrhoea in week 2 of úte trial. Again, he

continued with resolution of those symptoms. These symptoms may have

been related to the higher dose of eight lozenges daily. However, given

that they were only taken for a short duration it would seem reasonable to

suggest that these symptoms were unrelated to taking the Fungilin@

lozenges. Patients 7 and 18 were on anti-retroviral drugs AZT and ddC
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5.7 Patient Variables That May Have Affected The Outcome

5.7 .L CD4ICD8 relationships

Both Carpenter et al (19Ð) and McCarthy (1992), reported that the

incidence of oropharyngeal candidiasis in a HIV positive patient most

likely occurred at a C}[ positive T-cell lymphocyte count of less than 300

cells per uL of blood. The development of oesophageal candidiasis was

most likely to occur with a Clt positive T-cell lymphocyte count of less

than 100 cells per ¿¿L of blood. The CDl positive T-cell lymphocyte count

of subjects at entry into the trial ranged from 530 to 4 cells per uL of

blood, with a mean CD4 positive T-cell lymphocyte count of 261ce1ls per

uL of blood.

In the twelve patients that completed the trial, nine of these had altered

CDzt, CD8 and total lymphocyte parameters at some time during the

amphotericin B trial. However, patient 10 had no detectable change

throughout the trial. The CD4, CD8 and total lymphocyte markers were

unavailable for patients 14 and 17.

Patients 1,2 and 6 during the trial period of twelve weeks had an increase

in their CD4 positive T-cell lymphocyte count and percentage. They also

had their anti-viral medication changed during the trial period. A possible

causal association may be inferred from this change of anti-viral

medication andits impact onthe patient's immune cell markers.

Patient t had a nucleoside analogue d4T added to his medications. Patient

2 at commencement of the trial was not prescribed any anti-viral
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medication. He started triple combination therapy of AZT, d4T and 3TC

during the trial period. Patient 6 commenced two nucleoside analogues

during the trial, AZI and3TC. Patients 7 and 18 had a dramatic decline in

their Clt cell number and total lymphocyte cell count during the trial

period. Patient 7 had a decline in his CD4 count of Ø7o and an overall fall

in the total lymphocyte count of 497o. Also patient 18 reported no change

in any anti-viral medications yet a reduced CDz[ count of 7 57o and a fall in

his total lymphocyte count by approximately7l%o occurred. Despite both

of these scenarios patients I,2,6,7 and 18 did not relapse and develop

oropharyngeal candidiasis

Patient 4 also had no recorded change in any of the CD4 cell and CD8 cell

parameters and was only withdrawn after 8 weeks because of non-

compliance. He also had no medication change. Patient 11 had a radical

decline in the immune cell markers, evident at time of being withdrawn

from the trial. There was a fall in his CD4 cell percentage, from 20to 12

percent. Overall his CD4 cell count had fallen 37Vo and his total

lymphocyte count had lowered by approximately 627o since commencing

the trial. Patient 11 was withdrawn from the trial because of a recuffence

in oropharyngeal candidiasis, which was assumed to have relapsed

because of failure to take the amphotericin B (Fungilint¡ lor"ng". during

week 7. After seven days of non-compliance he recommenced the

lozcnges in week 8 at a dose offour a day. The recurrence of

oropharyngeal candidiasis had only partially improved. It was for this

reason only, the patient was withdrawn.

The question remains whether the signihcant relapse of oropharyngeal

candidiasis in patient 11 was due to him failing to maintain the dose of

amphotericin B (Fungilin@) lozenges daily for those seven days or



r19

whether it was a result of a combination of factors such as the decline of

his immune system. At the time patient 11 was withdrawn from the trial

the yeast cultured from his oropharyngeal candidiasis was C. albicans and

was shown to be sensitive to amphotericin B.

After the first week seventeen of the trial patients had clinical resolution of

their oropharyngeal candidiasis. This was despite eight of the patients

having full blown AIDS. Of these patients 4, 5 and 10 had aCD4 T-cell

lymphocyte count less than 12 cells per uL of blood. This finding is

contrary to those opinions expressed in several papers (Coleman 1993;

Smith and Croser 1991 and Epstein 1990). These investigators concluded

thattopical amphotericin B lozenges and nystatin suspension are only

effective at early stages in HIV disease and are associated with a poorer

response in the later stages of HIV disease.

Further, patients 1, 15 and 20 had Cll positive T-cell lymphocyte counts

of 185, 36 and 197 cells per uLof blood respectively. All three patients

had resolution of their oropharyngeal candidiasis after the first week, and

were maintained clinically free of oropharyngeal candidiasis throughout

the twelve weeks of the drug trial.

5.7 .2 Medications

The range and combination of medications that each patient was prescribed

varied between patients. Analysis of the medication's role, if any, in

compounding the effects of resolution of oropharyngeal candidiasis with

topical amphotericin B would require alarger sample of trial participants.
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5.7.3 Role of co-factors

As already stated, at commencement of the trial subjects had aCD4

positive T-cell lymphocyte counts ranging from 530 to 4 cells pet uL of

blood with a mean Cll positive T-cell lymphocyte count of 26I cells per

uL of blood.

Ten patients had a CD4 cell count greater than 300 cells per uL of blood

yet had both clinical and microbiological evidence of oropharyngeal

candidiasis according to the EC-Clearinghouse classification (1992). The

likelihood of other factors that may have contributed to the presence of oral

candidiasis. This needs to be considered.

Some of these additional co-factors in the development of oropharyngeal

candidiasis in HIV positive patients were reported by McCarthy (I992).

These co-factors, in addition to xerostomia, included cigarette smoking

and whether the patient wore a denture.

Cigarette smoking was reported in nineteen of the twenty patients enrolled.

The number of cigarettes smoked ranged from eight cigarettes to a full

packet per day. Smoking of marijuana was reported by four patients.

The role of cigarette smoking as a predisposing factor in thc incidence of

oropharyngeal candidiasis is controversial. Certainly, in this sttdy,957o

of the subjects en¡olled did smoke cigarette on a daily basis. [n this context

a study by Arendorf et al (19t30) observed an increase in the numbers of

intra-oral Candidn organisms within the oral cavity of smokers compared

to non-smokers. FurtheÍnore McCarthy (1992) reported that tobacco

smoking may facilitate the invasion of oral epithelium by Candidn species,
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and that tobacco use has been associated with a reduction in salivary Ig A

However, in a study by McCarthy et al (1991) of risk co-factors for the

development of oropharyngeal candidiasis in HIV positive patients the

investigators could not demonstrate any statistical signifrcance between

cigarette smoking, alcohol consumption and the development of

oropharyngeal candidiasis.

In immunocompetent patients Budtz-Jorgensen ( 1990) and Samaranayake

(1990) observed the use of dentures was associated with oral candidiasis

and increased carriage of Candidn species. Three of the patients in the

present study had an intra-oral prosthesis and only patient 17 reported that

he soaked his dentures in a diluted solution of sodium hypochlorite once a

week. His dentures were not swabbed to check the presence of any oral

Can¿ídn organisms and so may still have been a reservoir for Candidn.

5.8 Candida Data From The Study

Both Kaufman and Jones ( 1986) and Fotos et al (1992) have demonstrated that in

607o of healthy immune competent patients Candidn organisms can be cultured

from their oral cavities. The controversy within the literature is that no definitive

count of these yeasts has been established to allow for differentiation between

commensalism and disease. For this reason, cytologic evidence of tissue invasion

occurring simultaneously with clinical signs and symptoms remains the primary

basis for diagnosing oropharyngeal candidiasis.

The criteria for selection of patients to be enrolled in this trial was based on both a

clinical diagnosis of oropharyngeal candidiasis according to the EC-Clearinghouse

classihcation and a positive mycology report from an oral rinse. At commencement

of the trial all twenty patients enrolled had clinical signs of oral candidiasis. Of
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these, nineteen patients had C. albícans cultured from their oral rinse. Only patient 3

had yeast cells detected that were of a non-albicans Candiàa species. This is

consistent with the finding of Franker et al (1990) who reported that C. albicans

was the most frequent yeast cultured from HIV positive oral candidiasis.

The final oral rinse taken from each participant illustrated a variation in the extent

and types of Candidnorganisms found in the oral cavity. Of the twelve patients that

completed the trial, patients 2,7, lO,12,15, I7, 18 and20 had scant growth of C.

albicans cultured in their final oral rinse compared to a range from C. albicans + to

C. albicans +++ cultured from their initial oral rinse.

In addition, patients I,5,6 and 14 had yeasts that were not Carulidn species. There

are two possible explanations for the presence of non-Candidn yeasts. Firstly, this

could be due to the emergence of a co-existent yeast species within the oral cavity

that was not responsive to the topical amphotericin B (Fungilin@) lozenges dose

used in the trial. This explanation is consistent with a study by Sullivan et al (1993)

who observed that anti-fungal therapy often encouraged the growth of less

frequently found Carulida species. Sullivan et al concluded, that in the

immunocompromised patient many different yeast species can exist within the same

lesion.

A second possible explanation could be related to transmission or innoculation of

yeast organisms from either different sites within the same paticnt or from a sexual

partner. Sangeorzan et al (1991) demonstrated that patients with vaginal candidiasis

had similar Can¿ida species in other sites of their body. Sangeorzan et al reported

that relapses in vaginal candidiasis was possibly due to re-innoculation from distal

body sites. A study by Boerlin et al(1995) demonstrated the transmission of

candidal strains between HIV sexual partners. As reported earlier in this study it

was not possible to have an oral rinse from any of the sexual partners associated
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with each enrolled patient. The impact of this potential source of variation thus

could not be evaluated.

Of the patients who were withdrawn from the trial, patients 3, 8, 13,16 and 19 had

C. albicans cultured in a similar quantity between their initial and final oral rinses.

Patient 4 was withdrawn after week 8, because of failure to attend review sessions.

His initial and final oral rinses contained a scant C. albicans culture.

Patient 11 was withdrawn after week 9, because of an extensive relapse in

oropharyngeal candidiasis. As already discussed, the patient had ceased taking his

topical amphotericin B (Fungilin@) lozenges for a period of 7 days. At

commencement of the trial, patient 1 t had only scant C . albicans cultured at his

review sessions during weeks I and2. At week 4 C. albicans was also cultured,

but in greater quantities. Despite an erythematous region noted on his hard palate no

evidence of pseudomembranous candidiasis was evident. At week7, patient 11 had

ceased taking any topical amphotericin B lozenges for seven days. By week 8 he

had extensive oropharyngeal pseudomembranous candidiasis. An oral rinse culture

confirmed the presence of C. albicans. At week 9, despite being keen to continue

with the trial, patient 11 stitl had both extensive pseudomembranous oropharyngeal

candidiasis and a heavy loading of C. albicans cultured from the oral rinse. Patient

11 was accordingly withdrawn from the trial, and commenced systemic azole

therapy.
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CHAPTER 6

CONCLUSION
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CONCLUSION

This study demonstrated that irrespective of the immune status of a cohort of HIV

positive patients high dose topical amphotericin B was effective in resolving the clinical

signs and symptoms of oropharyngeal candidiasis.

2. This resolution occurred by 7 days.

A maintenance dose of four lozenges daily prevented relapse of oral candidiasis forthe 12

weekperiod of the trial in the I2patients that completed the trial.

Eight patients withdrew or were withdrawn from the trial. Clinical resolution of

oropharyngeal candidiasis in 5 of these eight patients occurred by the end of the first

week.

Current clinical management opinions do not favour the use of topical antifungals for the

management of oropharyngeal candidiasis, except in the early stages of HIV infection.

However, the results of the present study indicate that short term, high dose topical

antifungals may be effective in the management of this condition irrespective of a patient's

HIV status.

3

4.

5
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APPENDIX I

Primary HIV Infection

Clinical Features of Primary HIV infection from Carr and Boyle (1996)

General Neurological

Fever

Pharyngitis

Lymphadenopathy

Arthralgia/Myalgia

Lethargy/lvlalaise

Anorexia/lVei ght [,oss

Dermatological

Erythematous maculopapular rash

Rosseola-like rash

Diffuse urticaria

Mucocutaneous ulceration

Desquamation

Alopecia

Respiratory

Headache/Retro-orbital pain

Meningoencephalitis

Peripheral Neuropathy

Radiculopathy

Branchial neuritis

Guillian-Barre syndrome

Co gnitive/Affective Impai rment

Gastrointestinal

Oral/oropharyngeal candidiasi s

Nausea/Vomiting

Dianhoea

Cough
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APPENDIX II

Chronological Framework For Understanding HMisease And lts

Management Proposed By Stewart et al (1997).

Immune Defïciency

Early (CD4 > 500) 10 weeks-S years post-infection

Guillai n-Barre syndrome

Chronic demyelinating neuropathy

Idiopathic thrombocytopeni a

Reiter's syndrome

Polymyositis

Sjogren's syndrome

Bell's palsy

Intermediate (500 > CD4 > 200) 5-1,0 years post-infection

Tinea, Onychomycosis

Gingivitis

Seborrhoeic Dermatiti s

MolluscumContagiosum

Herpes Zoster

Tuberculosis

Sinusitis



r29

Advanced (CD4 < 200) 10-13 years post'infection

OralCandidiasis

Oral Hairy Leukoplakia

Herpes Simplex

Cryptosporidiosis

Pneumocystis carnii pneumonia

Toxoplasmosis

Cryptococcosis

Mycobacterium avium complex

Cytomegalovirus

Kaposi's Sarcoma

Non-Hodgkin's Lymphoma

Cervical Intraepithelial Neoplasia

Primary Central Nervous System Lymphoma



130

APPENDIX Iil

Information Sheet

The use of topical Amphotericin B Lozenges (FungiHn9 as a topical antifungal

in HIV positive patients

It is important that your mouth and teeth are maintained in a healtþ state. This is more so for

members of the community who are HIV positive, as even minor dental disease will get worse

if your resistance to infection is lowered. Oral thrush of the mouth and throat is common in

HIV positive patients and can be uncomfortable.

The purpose of this trial is to see if any benefit can be obtained by using a topical antifungal

lozenge as treatment either of first choice, or in combination with the systemic antifungal agent

that you may be taking at the moment. You will be supplied with the Fungilin@ , lozenges as

needed at no charge. The only side effects associated with orally administered Fungilin@,

lozenges may be some nausea or diarrhoea. In which case you will need to notify us

immediately and stop taking the Fungilin@.

Because this trial involves administrating medication once you have agreed to take part in the

trial we will obtain a clearance from your medical practitioner for you to start the amphotericin

B lozenges.

At commencement of the trial if you are currently taking a systemic antifungal you will be

randomly allocated to one of two groups. The first group will begin the trial by taking 8 x 10

mg lozenges daily and dissolving them in the mouth for a 15 minute period during waking

hours for the first two weeks. This will be followed by 4 x 10 mg lozenges daily for the

remaining 10 weeks of the trial. The second group will commence the trial by taking 4 x 10 mg



lozenges daily for the entire 12 weeks. You will be informed at the commencement of the trial

as to which group you have been assigned.

If you are not currently taking any systemic antifungal agents the trial will commence with 8 x

10 mg lozenges daily. Dissolving them in the mouth for a 15 minute period during waking

hours for the first 2 weeks. This witl be followed by 4x 10 mg lozenges for the remaining 10

weeks of the trial.

You will have up to 5 appointments over the 12 week period in order for us to assess your

mouth. On your initial visit a swab and an oral rinse of 2O ml distilled water will be taken and

sent off for culture. This will allow us to check what types of micro-organisms are residing in

your mouth before we begin the trial.

During the course of this trial, additional oral rinses and photographs of each surface in your

mouth will be taken.

The data accumulated wilt be kept under strict security and confidentiality is assured. All data

will be analysed in an anonymous way. Your name and other personal information will not be

recorded except for the purposes of recalling you to enable us to assess your progress during

the trial.

It is important to understand that your participation in the project is voluntary. Your eligibility

for dental treatmcnt now and in the future will not be altered by your decision to either

participate or not in the trial. You may withdraw from the trial at anytime without prejudice to

your future dental treatment.
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CONSENT FORM

See also lnformation Sheet attaclred

take part in the research project entitted:

(please print) lrerebY consent lo1. I

2

t t-c it AS t rca ti-fun a

for ttre treatment of oropharYngeal candidiasis in IIIV

SIGNED

NAME OF WITNESS

DATE.

SIGNED
(Please prinl)

DATE

l, ......--...... have cjescribed to

(Please print)

the nature of lhe procedures to be carried out. ln my opiniotl slreihc undersloocJ llle

explanation.

SIGNED... DATE

STATUS IN PROJECT....

o7O:HE:Prolæo{ lnfo Fqm
S'cdncrdaY, 28 Novcmbc¡ 1990

| 
"'"Ê"åîîJdt$, 

f"î T ËfiiJ r% 
" 

ã i n n r n r o r m a ri o n s h e e r e n r i r r e d

I have had rhe project, so far as it affects me, fully explained to my satisfaction by tite

researclt worker. My consent is given freely'

Although I understand that the purpose of tlris researclt project is to improve the

quality of medical care, it has aiso'Ueen ãxptained that my irivolvernent may not be of

any benefit to me.

I have been given the opportunity to have a menrber of nly family or a friend preserrt

while the project was explained to me.

I have been informed that, whíle information gained during the study may be

published, I wilt not be identified and my perlonal results will not be divulged'

lunderstand that lam free to withdraw from the project al any lime and tilaittlis n'ill

not aflect medical advice in lhe management of my health, now or in the future'

'l am aware that I should retain a copy of fhis Consenl Form, wlten cotnpleted' and the

relevant lnformation Sheet.

4

6

7

o(,

k
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APPENDIX V

QUESTIONNAIRE

WEEKSl24812

I

1 . How does your mouth feel?

2 . Any problems with the medication?

3 . Any change intaste?

4. Any improvementinthe symptoms
since commencing the trial?

ANSWERS:

IMPROVEMENT : I

NILIMPROVEMENT : N

,,¡
fi
'T
.i

1"

t

T

I
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