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CHAPTER 1

BACKGROUND AND RATIONALE

Pityriasis versicolor (Tinea versicolor) is a common superficial
fungal infection caused by the lipophylic yeast Malassezia furfur (also
known as Pityrosporum ovale, Pityrosporum orbiculare), which is a
part of the normal flora of the human skin." The organism is found in
90 — 100 % of subjects as normal flora.” Pityriasis versicolor occurs
when the yeast converts to its mycelial form due to certain
predisposing factors including high temperature and humidity, a
probable reason why the disease i1s more prevalent in the tropic,(1’6)
such as in Thailand.

Because pityriasis versicolor is of fungal origin, it was once
thought to be contagious. From the current knowledge, it is not
contagious nor is it due to poor hygiene.m) In fact, it 1s now known to
be affected by the predisposing endogenous and exogenous factors.
The difficult cases of pityriasis versicolor encountered in patients with
AIDS and in some other patients with immunosuppression, would
support the important role that cell-mediated system plays in control of

this infection. Therefore, abnormalities in the immune system may be

an important endogenous factor. Other endogenous factors include



excessively oily or greasy skin and hyperhidrosis. These conditions
also provide heat, moisture, and essential oils for proliferation of the
organism.(s) The high prevalence in postpuberty and mature ages when
the sebaceous glands are most active" 'would emphasis these factors.
Other possible endogenous factors include Cushing’s syndrome,
immunosuppressive treatment, and malnutrition." ™"

In term of exogenous factors.  The significant ones are
temperature and humidity,(g) which also lead to excessive sweating. An
another important exogenous factor is occlusive condition, such as
occlusive clothing of soldiers with uniform. When the occlusion takes
place, both pH and microflora are altered and there is an increase
carbon dioxide concentration.' The significant role of heat, humidity,
and occlusive conditions were supported by the fact that in Thailand,
high prevalence of Pityriasis versicolor could be found among soldiers
or policemen who wear occlusive uniforms and work routinely in the
condition of high temperature and humidity.m)

Pityriasis versicolor is common in temperate climate and is
prevalent in tropical climate. In the U.S. National Health Survey,
Pityriasis versicolor was found in 0.8 percent of population.(l) In
Sweden, national survey revealed 1.1% cases with pityriasis versicolor.

In Thailand, the prevalence of Pityriasis versicolor is not available but

expected to be much higher than those of the U.S. and Sweden. It is



the most common fungal infection in Thailand. In Siriraj hospital,
there were approximately 1639 patients/year or 28.5 percents of total
fungal infection."” In Bangkok skin clinic, the patients with Pityriasis
versicolor account for 1.7 percent of the total out patients, most of
them are government service , labour, merchants and students.

Though, not a life threatening disease, it produces multiple
lesions at chest, neck, trunk or face that are disfiguring and
embarrassing to the patients.m) It 1s extremely chronic and can
produce cosmetic changes, which is emotionally disturbing to many
patients. Expenditure of treatment would be substantial amount as
compare to the total health care expenditure.

According to guidelines of care for superficial mycoses
infections of the skin, topical treatment alone may be indicated for
most patients.(ls) Topical treatment with 20% sodium thiosulfate is
conventional treatment for pityriasis versicolor and has been widely
used for years.(&m) It 1s listed in the national essential drug list and
available in most of the hospitals in Thailand. Compliance, however,
is sometimes low due to a variety of reasons, including odour and
difficulty in applying the solution on the whole back and the long

period of treatment resulting in unsuccessful treatment.



Systemic treatment with oral ketoconazole is very effective, but
the potential of idiosyncratic in hepatotoxicity with incidence of
1:10,000 may reduce its usefulness. In addition, ketoconazole exhibits
high affinity to mammalian cytochrome P-450 enzyme, resulting in
alteration of testosterone and cortical syntheses.m) Therefore, most
physicians, both general practitioners and dermatologists are reluctant
to use systemic ketoconazole for the treatment of pityriasis versicolor,
even in extensive or recalcitrant cases.

Fluconazole, a bis — triazole antifungal agent indicated for the
treatment of systemic candidiasis and cryptococcal meningitis may
ultimately prove a superior therapeutic alternative in the treatment of
superficial fungal infections. Fluconazole exhibits a high specificity
for the fungal cytochrome P-450 enzyme, but a very weak affinity for
mammalian P-450 enzyme, at effective antifungal doses fluconazole is
unlikely to result in the endocrine side effect seen with ketoconazole.
Compared to ketoconazole, fluconazole give safer profile in term of
hepatotoxicity. Pharmacokinetics studies indicated _excellent oral
absorption, independent of food or pH and minimal protein binding.(zo’
* The pharmacokinetics of fluconazole in skin may permit weekly

dosing.



In a noncomparative studies in Sweden, 24 patients with
Pityriasis versicolor were treated with a single oral dose of 400 mg. of
fluconazole and 74% of them were free of lesions at 3 weeks after
treatment.”” However, cutaneous pharmacokinetic studies indicated
that 2 doses given 1 week apart may be even more effective.” The
safety, efficacy and convenience of once — weekly oral fluconazole
recommend its more widespread use.

In a randomized double-blind, clinical trial comparing the
effectiveness of fluconazole and ketoconazole, a total of 128 patients
with pityriasis versicolor were randomly divided into two groups,
group 1 received two 150 mg capsules of fluconazole in a single dose
repeated weekly for 2 weeks; and group 2 received two 200 mg tablets
of ketoconazole in a single dose repeated weekly for 2 weeks. Of 128
patients, 100 completed the study and no major side-effect was noted
between the two treatment regimens. Results of the study showed no
significant difference in effectiveness, safety and tolerability between
the two treatment regimens. @

Currently there is no study of the effectiveness of any regimen of
fluconazole in the treatment of Pityriasis versicolor in Thailand.
Therefore, the study of effectiveness of repeated doses of fluconazole

would be extremely helpful in term of operational aspect. It would be

essential information for the doctors, both dermatologists and general



practitioners for selecting the appropriate regimen for the patients.
This new regimen would yield better compliance with more convenient
dosage, rapidly relieve suffering from emotional disturbance and
reduce period of patients’ social embarrassment. In term of cost, the

new regimen of fluconazole might be more cost — effective.



CHAPTER 2

REVIEW OF RELATED LITERATURES

Pityriasis versicolor is a mild disease but its chronic relapsing
nature warrants its need for safe and effective treatment. Topical
treatment with 20% sodium thiosulfate 1s one of the conventional
treatment which has been and widely used for years.(8’16) The poor
compliance of 20% sodium thiosulfate, due to strong odour, difficulty
in applying and occasionally irritation result in premature
discontinuation of treatment.

Systemic treatment may eliminate the poor compliance of topical
treatment and provide higher cure rate.””  Ketoconazole is the first
systemic antifungal for treatment of pityriasis versicolor. In 1984,
Saven R.E. showed that ketoconazole is effective in treatment of
pityriasis versicolor  but high potential hepatotoxicity limits its use.

Fluconazole, the new antifungal, accumulates in eccrine sweat
and diffuse rapidly and extensively into stratum corneum, and once
weekly doses of 150 mg. lead to a high stratum corneum level.” In
400 patients receiving fluconazole for various indications and for a
duration of 7 days or more, the incidence of side effects was 16%."”

They were most frequently related to the gastrointestinal system:



nausea 3.7%, abdominal pain 1.7%, vomiting 1.7%, headache 1.9%
and rash 1.8%. Approximately 1.5% of patients discontinued the drug
because of clinical side effects. These suggest that fluconazole should
be safe for treating Pityriasis versicolor.

There are limited information on the use of fluconazole in
treating pityriasis versicolor. From the extensive review, there were as
follow.

In Sweden, a single oral dose of 400mg of fluconazole has been
shown to be effective for the treatment of pityriasis versicolor in 24
patients with extensive recurrent pityriasis versicolor. Of 23 evaluated
patients, 74% were free of lesions 3 weeks after treatment, with no
relapse in this cohort 6 weeks after therapy. 22 However, there is no
control group in the study.

In Egypt, Amer A.M., et al demonstrated that fluconazole in
weekly or forthnightly pulse doses was effective in Pityriasis
versicolor in all three dosage regimens evaluated, namely
150mg/week, 300mg/week, and 300mg single dose repeated when
needed after 2 weeks. = Clinical and mycological efficacy results
indicated that the most effective regimens are those of group II (300mg
for 4 weeks) with eradication rate of 93%, and group III (300 mg as an
initial dose to be repeated after 2 weeks) with eradication rate of 87%.

Considering the small difference between over-all effectiveness in



group II and III, they considered the group III regimen to constitute a
) . @
pragmatic alternative.

In the comparative study of fluconazole versus itraconazole in
the treatment of pityriasis versicolor, it was reported that there are no
difference in term of efficacy between the two antifungal agents.
However only limited subjects were recruited in the study which made
) i (29)
the conclusion difficult.

The advantages of fluconazole in term of favourable
pharmacokinetics include extensive excretion through eccrine sweat
and, also direct, diffusion to stratum cornium.(m) In addition,
therapeutic level could be detected in stratum corneum even 10 days

. . . (20,21,26,31)
after discontinuation of treatment.

These advantage made it
possible for once weekly doses for pityriasis versicolor, which the
causative agent confined only stratum corneum. With appropriate
pharmacokinetics, administration of fluconazole less frequent and
shorter periods of time may be an effective alternative " Since 400
mg fluconazole, single dose, gives only 74% cure rate, more frequent
doses should yield higher cure rate. From Egyptian study, repeated
dose of 300 mg in 2 weeks apart give 87% cure rate. However, shorter
duration of treatment is still possible by increasing the pulse doses.

Therefore, 400mg. fluconazole repeated in 1week apart would be more

effective and shorter duration of treatment than the Egyptian regimen.
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In Thailand, Fluconazole is available in 50mg, 100mg and 200mg
capsules, thus the cost of repeated dose 400mg would be more cost
effective than the regimen of repeated dose 300mg.

All of the previous studies of fluconazole in the treatment of
pityriasis versicolor were descriptive, and small trials effectiveness
studies in the different countries such as Sweden, Egypt, where the
climates and humidity are totally different from Thailand. We would
like to test the effectiveness of repeated doses of 400mg fluconazole in
the treatment of Pityriasis versicolor, compared to 20% sodium
thiosulfate by using double blind randomized controlled trial, in the

setting of the humidity and climate of Thailand.



CHAPTER 3

RESEARCH QUESTIONS AND OPERATION DEFINITIONS

3.1 Research Questions and Objectives
3.1.1 Research Questions
3.1.1.1 Primary Research Question
Does repeated dose of orally 400mg of fluconazole
increase cure rate by 25% relative difference when compare to topical
treatment with 20% sodium thiosulfate in the treatment of Pityriasis
versicolor at 4 weeks ?
3.1.1.2 Secondary Research Question
What are the side effects of repeated dose of orally

400 mg fluconazole ?

Rationale
® We considered 25% difference as the critical  value for the
magnitude of difference, since we asked two dermatologists and
two general practitioners for their critical value for making
decision to change from topical treatment to the new systemic
treatment regarding effectiveness and side effect of the new

medication.
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® We measure the effectiveness by cure rate at 4 weeks because
generally the turnover rate of stratum corneum in normal subject
is 2 weeks.””  The first two weeks are allowed for therapeutic
action of the tested regimens and another two weeks are allowed
for disappearance of clinical and negative KOH preparation. If
treatment is effective which means that the fungus is not viable,
it will be eliminated by physiologic turnover of the stratum
corneum. If at four weeks, the clinical is still persist and KOH
preparation 1is still positive, it means that the fungus is still
viable and persist in the new stratum corneum. It means that the
treatment is not effective.
3.1.2 Research Objectives
3.1.2.1 To compare the effectiveness between repeated dose
of 400 mg fluconazole and 20% sodium thiosulfate in patients with
Pityriasis versicolor at Bangkok skin clinic
3.1.2.2 To .identify- the. side-effects- of repeated dose of 400
mg fluconazole in patients with Pityriasis versicolor at Bangkok skin
clinic skin clinic.
3.2 Research hypothesis
There 1s a 25% relative difference between the cure rate of
orally 400 mg of fluconazole and 20% sodium thiosulfate in the

treatment of pityriasis versicolor at 4 weeks.
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3.3 Key words

randomized controlled trial, fluconazole, treatment, pityriasis
versicolor, effectiveness
3.4 Operational Definitions
1) Pityriasis versicolor was defined as the case of scaly hypo or
hyperpigmented macules in any part of the body with positive KOH
preparation, diagnosed by dermatologists.
2) Cure Rate was defined as the proportion between number of
patients with complete cure and total number of patients who
received the treatment in each group.

2.1 Complete cure was defined as the patient who was both
clinical cure and mycological cure.

2.2 Clinical cure was defined as the complete disappearance of
scale over all lesions.

2.3 Mycological cure was defined as complete absence of spore
and hyphae from the original lesions, by KOH - preparation, performed
on two separate lesions on two separate slides, confirmed by two
technicians.

3) Treatment failure was defined as presence of scale and positive
KOH preparation.
4) Partial response was defined as either presence of scale or positive

KOH preparation.
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5) Side effects were defined as all expected and unexpected
undesirable signs and symptoms that occurred with relevant to the
studied medications including placebo.  Unexplained signs and
symptoms that occurred during treatment and within one month after
discontinuation of particular treatment were counted as side effects of
that regimen. Expected side effects were as follows.

® (NS : headache, dizziness

® gastrointestinal: nausea , abdominal pain

® dermatological:skin rash, pruritus.
6) Extensive involvement was defined as lesion of pityriasis
versicolor with equal or greater than 10% of body area involvement.

7) Non-extensive involvement was defined as lesion of pityriasis

versicolor with less than 10% of body surface area involvement.



CHAPTER 4

RESEARCH METHODOLOGY

4.1 Research Design : This was a double blind randomized control
trial.
Over view of the study design:

This was double blind randomized control trial to investigate of
the effectiveness of repeated doses of orally 400 mg fluconazole as
compared to 20% sodium thiosulfate in the treatment of Pityriasis
versicolor. The total of 196 samples who met the eligible criteria were
recruited from the consecutive patients who had been diagnosed as
Pityriasis versicolor at Bangkok skin clinic during October 2001 to
December 2002. All the samples were randomly allocated to receive
either fluconazole or sodium thiosulfate and followed up for 28 days.
The outcome measures were cure rate and the incidence of side effects

of the treatment medication.



Figure 1 Overview of the study design
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Assessment was repeated on the schedule below.

Table 1 Schedule of assessment

Day of Visit
0 7 14 28
Clinical Examination [] [] L] L]
KOH Examination L] = L] L]

4.2 The Population

4.2.1 Target population Patients with Pityriasis versicolor in
Bangkok

4.2.2 Population to be sampled Patients with pityriasis versicolor
who attended the Bangkok skin clinic during October 2001-December
2002

4.2.3 Sample The sample was recruited from the consecutive cases
of patients with Pityriasis versicolor who attended the Bangkok skin
clinic during October 2001 “— December 2002, and met the eligible
criteria.

4.2.4 Eligible criteria

4.2.4.1 Inclusion Criteria
1) Patients with pityriasis versicolor diagnosed by

dermatologist with mycological confirmed based on a positive KOH
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2) Patients who agreed to participate in the study and

signed the consent form
4.2.4.2 Exclusion Criteria

1) Patients with serious concurrent medical condition,
diabetes, chronic liver disease, Cushing’s disease, malnutrition,
patients during treatment with immunosuppressive agents.

2) Patients with other fungal infection.

3).Patients with known hypersensitivity to
fluconazole

4) Patients who had been treated with systemic
antifungal agents or corticosteroids within 30 days before entry.

5) Patients who had been treated with topical
antifungal agents or corticosteroids , selenium sulfide, or zinc
Pyrithione within 30 days before entry.

6) Pregnant or lactating women

7). Children below 12 years old

Statistical Hypothesis

Ho: P, =P,

Ha: P =/=P,

P, = Cure rate of 20% sodium thiosulfate

P, = Cure rate of repeated doses of 400 mg fluconazole
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4.3 Sample Size Calculation

Since repeated doses of 400 mg fluconazole is a new treatment
for pityriasis versicolor, we do not know the treatment will be better or
worse than the conventional 20% sodium thiosulfate. Therefore, the

study here is two-tailed.

n/group = { Z ¢, N2P(1—P) +7p \/ P(1-P)+P,(1-P) }2

{P;~P,}

To use A equal to 0.05 (two tailed) and power of study is 80%

Ol = Type 1 error = 0.05

Zg,, = 1.96 (two-tailed)

B = Type 2 error

Zp = 0.84 for 80% power

P, = Cure rate of 20% sodium thiosulfate = 0.70 (from the pilot study
with same eligible criteria)

P, = Expected cure rate of repeated doses of 400 mg fluconazole
(25%increase relatively to P, which will be clinical importance)

P =0.70 + (0.70 x 0.25) = 0.88

2

P =({P,+P)/2

n/group = § 1.96 V2 x 0.79x 0.21 + 0.84 0.70 x 0.30+ 0.88x 0.22 }’

£0.70-0.88 }
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Estimate sample size from the above formula = 79
® Expected drop out rate = 20%

® Sample size =79 / (1 — 0.20) = 98 cases/group

4.4 Maneuver
4.4.1 Randomization method
Stratification
Since extension of lesion is one of the major confounding factors
which might affect the outcome, all the eligible patients were be
stratified into two categories namely, extensive involvement and non
extensive involvement according to extension of lesion as described in

the operational definitions.

Sampling Technique

After stratification, the patients were randomly allocated to
group A, treated with repeated dose of 400 mg fluconazole and group
B, treated with 20% sodium thiosulfate, according to concealed pre
code order run by block randomization using the size block of four.

Due to the advantage of blocking there was a balance between
the number of subjects in each group during the course of
randomization. The number in each group never differed by more

than 4 /2 when we used 4 as the size of the block.
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4.4.2 Blinding Method

In this study we used double blind technique design. To blind
the patients, we used double dummy technique. On the first visit both
treatment group and control group received 2 capsules and 2 bottles of
solution (with could be either 2 capsules of 200 mg fluconazole and 2
bottles of 0.9% normal saline solution or 2 capsules of placebo and 2
bottles of 20% sodium thiosulfate).

To blind the dermatologist and technician who assess the
clinical outcome and mycological outcome respectively. We kept the
code confidentially, only research assistants who gave the medication

but did not participate in any process of assessment, knew the code.

4.4.3 Intervention
Day 0 (The first visit)

Patients were clinically evaluated, KOH preparation was
performed at the baseline visit. Double dummy technique was applied
as follows.

Group A patients were given 400 mg fluconazole orally (2 capsules of
200 mg) after breakfast and 2 bottles of 0.9 normal saline as the
placebo in appropriate amount, estimated for applied on all affected

area twice daily for 7 days.
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Group B patients were given 2 capsules of placebo (identical looking
like fluconazole) after breakfast and 2 bottles of 20% sodium
thiosulfate solution in appropriate amount for application, the patients
was instructed to apply the solution on the affected area twice a day for

7 days.

Day 7 (The second visit)

a. The patient were assessed for side effects occurred in the
previous 7 days , by interviewing the undesirable signs and
symptoms according to the data record form (appendix A) .

b. Dermatologist recorded the clinical assessment but no KOH
preparation performed.

c. The same treatment was repeated exactly as day 0.

d. Assessment of the solution in term of determining whether any
solution had been used, was performed on day 7 to check the

compliance.

Day 14 (The third visit)
a. The patient were assessed for side effects occurred in the
previous 7 days , by interviewing the undesirable signs and

symptoms according to the data record form.
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b. Dermatologist recorded the clinical assessment, and technician
performed KOH preparation.

c. Assessment of the solution in term of determining whether any
solution had been used, was performed on day 14 to check the

compliance.

Day 28 (the fourth visit).

After assessment of side effects by interviewing the undesirable
signs and symptoms in the previous 14 days, according to the data
record form , clinical assessment and KOH preparation were
performed, to assess the primary outcome which was complete cure at
4 week.

Co-intervention During the study, patients were asked to avoid
using medicated bathing soap or shampoo which may have antifungal
activity in order to avoid the co-intervention. List of these soap or

shampoo in the market were given to the patients.

To promote good compliance: The dosage and method of drug
application were explained to every patient. The detail and importance
of patient cooperation were emphasized at the beginning of the study

and at every visit.
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To minimize drop out rate, clear appointment dates were
recorded on patient cards , confirmation for appointment was done by
phone call 2 days before appointment date. If the patients did not

come to the clinic, tracing was done by another phone call.

4.5 Measurement

Variables to be measured

1. Administrative Variables

Name, address, 1dentification number

2. Baseline Variables

Age, sex, weight,

Occupation (military service, student, labour, government service,
merchant, others ) site of the lesion (head & neck, back, chest wall &
abdomen, upper extremities, lower extremities) body area of
involvement ( extensive and non-extensive involvement)

3. Outcome Variables

Primary outcome variable: Cure rate at 28 days after the first treatment

Secondary outcome variables: Incidence of side effect was assessed by

patients interviewed together with physical examination for the

following signs and symptoms.
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L. Dermatological : skin rash, pruritus
II. CNS :dizziness, headache

I1I. Gastrointestinal: nausea, abdominal pain

IV. Other unexplained signs and symptoms that occurred during
particular period of treatment.

The primary outcome variable was cure rate, which was determined by

clinical cure and mycological cure
® The instrument to measure the clinical cure was clinical

judgement of the physician.

® The instrument to measure the mycological cure was

technician interpretation for KOH preparation.
Assessment of Instrument’s validity & reliability

1. Instrument for clinical cure

Content validity, Four experts’ opinions agreed to use “absence of
scales” as instrument" for clinical cure.

Criterion validity , physicians had been validated by testing on one
group of subjects compared with the expert. Kappa statistic was
applied.

Interrater reliability between two dermatologists was assessed by

Kappa statistics. The Kappa was equal to 0.93.
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2. Instrument for Mycological cure
®  Assessment of Reliability, Kappa statistics was used for

intrarater reliability & interrater reliability among technician
Pre-test of the instrument & statistical test of the reliability was
performed before starting the study
Before conducting the study, the meeting was held, together with
standardized training.
All Kappa statistics was accepted at 0.9
4.6 Data Collection

Data was collected at Bangkok Skin Clinic, recorded in the
special design data record form. (Appendix 1) All of the variables were
recorded according to the operational definition specified. The author
regularly checked for completeness and correctness every 2 months.
One research assistant was assigned to keep the code. Another research
assistant was assigned to keep the data files confidentially until the
time of data analysis. Each assessment both clinical and laboratory

were assessed independently to minimized bias that might occurred.

Data entry was done by the author.
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4.7 Data Analysis :
4.7.1 Demographic data and baseline variables;

Table 2 Demographic data and baseline variables

Variables Type of variables Statistics

1.age (years) continuous mean, range, S.D.
2.sex categorical percentage
3.weight (kg) continuous mean, range, S.D.
4.occupation categorical percentage

5.site of lesion categorical percentage

4.7.2. Outcome variables

Table 3 Outcome variables

Variables Type of data Statistics

Cure rate Categorical (nominal) Two sample Z test
Proportion 99% Cl of P, - P,
Two independent groups

Side effects from both regimen were summarized by descriptive
statistics : percentage

Analysis was performed by using “intention-to-treat” principle.
Statistical tests were two-tailed with significant level at 0.01.

Data analysis was performed by using STATA program version 6
Confidence intervals were calculated by using confident interval

analysis program.
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4.8 Ethical Consideration :
1. Risk
I. All of the medication are safe and had been widely used in other
diseases for many years.

II. If there was any side effect that might occurred during the study
period, the research team would take all responsibility for the
treatment and all the supportive care without any charge.

2. Benefit :

The researcher teams consisted of dermatologists, nurses and
technicians who are competent in this field. The patients were taken
care by competent staffs. The medication were free of charge and no
expenditure on laboratory test.

3. Protection of the patients
I. All of the record was kept confidentially.
I. The patients can withdraw from the study whenever they want,
without interference with regular care.
ITII. The details of the study protocol were explained to the patient
verbally and patient information sheet (appendix 2) was
provided. Written informed consent (appendix 3) were

obtained in all cases.
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4.9 Expected benefit and application :

If repeated dose of 400mg of fluconazole is efficacious in
treatment of the Pityriasis versicolor. It could be generalized to be
used in the target population, the patients with Pityriasis versicolor in
Bangkok. The regimen would have been accepted by the
dermatologists and the general practitioners. They do not have to
concern the risk of systemic treatment. The regimen will eventually be
listed as one of alternative regimen to the conventional regimen and
will be included in the treatment guideline for superficial fungal

infection.

4.10 Obstacles

Sample size may not be reached in time frame, the staffs
involved in the study may be transferred to somewhere else. New
staffs may not be the same in term of validity and reliability. Another

standardized training should solve this problem.
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4.11 Time Schedule : August 2001 — April 2003

Preparation

Training of personnel
Data collection

Data analysis

Thesis writing

Presentation

4.12 Budget

Personnel

Research assistants

August 2001

September 2001

October 2001-December 2002
January 2003

February 2003-March 2003

April 2003

2000 Baht / months x 2persons X 10 months 40,000 Baht

Laboratory technicians

1000 Baht / months x 2persons x 10 months 20,000 Baht



Drugs
20% Sodium thiosulfate
30 Baht / treatment x 98 patients
Fluconazole
25 Baht / capsule
100 Baht / treatment x 98 patients
Placebo
Lab costs
KOH Preparation
30 Baht / slides x 3 visits x 196 patients
Data processing
Communications

Fax, phone, E-mail and postage

Total
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2,940 Baht

9,800 Baht

1,000 Baht

17,640 Baht

2,000 Baht

5,000 Baht
98,380 Baht



CHAPTER 5

RESULTS

This study was conducted in Bangkok Skin Clinic from October
2001 — December 2002. Because of time limitation, the interim
analysis was performed when a total of 97 patients were enrolled in
the study.

5.1 Demographic Characteristics of Patients

Of the 97 patients enrolled in the study, 49 patients were
allocated in the study group (Fluconazole) and 48 patients in the
control group (Sodium  thiosulfate). The demographic data of the
patients were shown in table 4. The baseline characteristics of two
group were comparable with respect to age, sex, weight, occupation,
site of lesion and body area of involvement.

Of the 97 patients recruited, 93 patients completed the study. All
of 4 patients who withdrew from the study were the patients who were
assigned to receive regimen B (Sodium thiosulfate). The reason for
withdrawal was the same in all of 4 patients, e.g. strong odour of

Sodium thiosulfate.



Table 4 Demographic Characteristics of the Patients

Sodium Thiosulfate group

Characteristics Fluconazole group
(n=49) (n=48)
Sex: number (%)
Male 30(61.2) 31 (64.6)
Female 19 (38.8) 17 (35.4)
Age (year)

Mean (SD) 31.3(13.87) 35.1(15.84)
Range 14-73 12-79
Age > 45 years: number ( % ) 8(16.3) 13(27.1)

Weight (kg)
Mean (SD) 58.7 (11.57) 60.8 (11.28)
Range 32-85 41-92
Occupation
Military service 2 4
Student 14 11
Labour 20 16
Government service 6 11
Merchant 5 1
Others 2 5
Site of lesion: number (%)
Head and neck 6(12.3) 3(6.3)
Upper extremities 4(8.2) 1.(2.0)
Lower extremities 1'2.0) 1@2.1)
Chest wall and abdomen 14 (28.6) 9(18.8)
Back 24 (48.9) 34 (70.8)
Body area of involvement:
number (%)
Extensive involvement 19 (38.8) 20 (41.7)
Non-extensive involvement 30(61.2) 28 (58.3)
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5.2 Primary outcome analysis
We expected to see the difference of the cure rates, therefore the
interim analysis was performed because of the following reasons.
1. Time limitation
2. The trial had been conducted for quite a long period (15 months)
and the patients had already been recruited up to nearly 50% of
expected sample size.
3. The dosage (400 mg) and frequency (2 repeated doses, one week
apart) of Fluconazole regimen were higher than the regimens of

previous studies.

Because this was the interim analysis, the sample size was not
reached the expected number that was previously planned in the
proposal of this study. In the proposal of this study, the sample size
was calculated on the condition which set significant level of the
statistical tests . at 0.05. But in the interim analysis, we need more
confidence in drawing the conclusion. To minimize the probability of
a type I error, we set OL-equal to 0.01. Therefore, in this study we set
the significant level at 0.01, instead of 0.05 and 99% confidence

intervals were provided.
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Analysis was performed by using “intention-to-treat” principle.
In order to demonstrate the best scenario of Sodium thiosulfate group ,
4 patients who lost follow up in this group, were counted as the
successful treatment.

The primary outcome analysis was summarized in table 5.

Table S Summary of Primary Outcome Analysis

Regimen Initial Complete Cure rate Difference
enrollment cure (percentage) (percentage)
(case) (case)
Fluconazole 49 48 98.0 25.1
Sodium 48 35 72.9 (99% CI, 7.7-42.4%)
thiosulfate

P value = 0.0005

At the 4" week, the cure rate was higher in Fluconazole group
(98.0 %,) than Sodium thiosulfate group (72.9% ). Analysis by the two
sample test of proportion (two sample Z test) gave P value equal to
0.0005: The result was consider ‘statistically significant with mean

difference of cure rate equal to 25.1 % (99 % CI, 7.7, 42.4%).



Table 6 Summary of Outcome Analysis at Day 14
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Regimen Initial Complete Cure rate Difference
enrollment cure (percentage) (percentage)
(case) (case)
Fluconazole 49 49 100.0 57.8
Sodium 45 19 42.2 (99% (T, 38.8-76.8)
thiosulfate

P value = 0.000000

At Day 14, the cure rate was higher in Fluconazole group

( 100.0 %,) than Sodium thiosulfate group (42.2% ). Analysis by the

two sample test of proportion (two sample Z test) gave P value equal to

0.000000. The result was consider statistically significant with mean

difference of cure rate equal to 57.8 % (99 % CI, 38.8,76.8).



Table 7 Stratified analysis of primary outcome at the 4 * week
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Body area of Fluconazole Sodium Thiosulfate Cure rate
involvement Complete | Treatment | Complete | Treatment difference
cure failure cure failure (99%CI)
Non-extensive 29 1 24 4 11.0
involvement (-8.1, 30.0)
Extensive 19 0 11 9 45.0
involvement (15.6,74.4)
Overall 48 1 £ 13 26.9
(-18.0, 71.9)

Tau-squared = 0.0519 (variance between groups)

After stratified analysis which account for body area of
involvement, Fluconazole was more effective than Sodium thiosulfate
only in the extensive group. However 99%CI of the cure rate
difference was very wide. When combining the two group via

DerSimonian & Laird method, the overall cure rate difference was

26.9% but it was inconclusive evidence.

5.3 Secondary outcome analysis

Side effects of repeated doses of orally 400 mg Fluconazole were as

follow :

« nausea

o dry mouth
 pruritus

« skin exfoliation

1 case (2 %)
1 case (2 %)
1 case (2 %)

1 case (2 %)
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Side effects of 20% Sodium thiosulfate were as follow :
« nausea 1 case (2 %)
« pruritus 3 case (6 %)
« skin exfoliation 5 case (10.4 %)

Side effects at day 7, 14 and 28 were summarized in table 8.

Table 8 Side effects at day 7, 14 and 28

Fluconazole group Sodium thiosulfate group
Day 7 Day 14 Day 28 Day 7 Day 14 Day 28
n=49 n=49 n=49 n=44 n=45 N=44
Nausea 1 0 0 1 0 1
Dry mouth 1 0 0 0 0 0
Pruritus 1 1 1 4 3 0
Skin 0 1 0 1 1 3
exfoliation




CHAPTER 6

DISCUSSION, CONCLUSION AND RECOMMENDATION

6.1 Discussion

Without stratified analysis according to body area of
involvement. The cure rate was higher in Fluconazole group, 98.0%,
than in Sodium thiosulfate group, 72.9% . The difference of cure rate
between the two regimens was 25.1% (99 %CI, 7.7 ,42.4).

However , after adjusted for the body area of involvement,
Fluconazol was more effective than Sodium thiosulfate only in the
extensive group but 99%CI (15.6, 74.4) of the cure rate difference was
very wide. When combining the two groups via DerSimonian & Laird
method, the overall cure rate difference was 26.9% (99%CI, -18.0,
71.9) which was an inconclusive evidence.

The significant  difference between the cure rate of the two
regimen groups only in extensive body area group could be explained
by the difficulty in applying Sodium thiosulphate solution in large
area.

The results of the previous studies in term of cure rate of various

doses of Fluconazole were shown in table 9.
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Table 9 Cure rate from various regimens of oral Fluconazole

Authors dosage timing when cure Cure n
rate was measured | rate (%)
Faergemann J 2 400 mg single dose 3 weeks 74 24
Bhogal C.S. et al™ 400 mg single dose 4 weeks 82 45
150 mg weekly, x 4 pulses 4 weeks 64 45
Amer AM. et al ** 150 mg weekly, x 4 pulses 8 weeks 78 207
300 mg weekly, x 4 pulses 8 weeks 93 190
300 mg weekly, x 2 pulses 6 weeks 87 206
Silva H. et al ¥ 300 mg weekly, x 2 pulses 30 days 91 194
Farshchian M. etal”> | 300 mg weekly, x 2 pulses 4 weeks 82 60
This study 400 mg weekly, x 2 pulses 4 weeks 98 49

Compared to previous studies the cure rate of Fluconazole in this
study, was quite high (98%). The study by Faergerman 1% 24
patients showed that 400 mg single dose of Fluconazole yielded 74%
of cure rate at the 3*_week. Similarly, the study by Bhogal C.S.et al™
in 45 patients showed that 400 mg single dose of Fluconazole yielded
82% cure rate at the 4" week. After oral administration, Fluconazole
accumulates in eccrine sweat and diffuses rapidly and extensively into
the stratum corneum thereby achieving a much higher concentration
than in serum or plasma and is eliminated about 2-3 times more

slowly.(34) The cure rate was increased up to 98% in our study because

weekly pulse dosing could maintain high stratum corneum
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concentration of the drug after treatment.”” Consequently , the fungi
were eliminated and clinical improvement could be assessed at two
weeks after the last dose.

The study by Amer A.M. et al™ showed that pulse treatment of
weekly 300 mg Fluconazole, whether 2 pulses or 4 pulses, gave
comparable cure rates 87%, 93%, respectively. But lower cure rate
(78%) was found in 4 pulses treatment of weekly 150 mg Fluconazole.
Their study showed that dosage of pulse treatment could give more
contribution to effectiveness than number of pulse. The effect of
dosage of pulse treatment was confirmed by Bhogal C.S. et al”” They
showed that 4 pulses treatment of weekly 150 mg Fluconazole yielded
64% cure rate, outcome evaluation was performed at the 4" week. The
study of Silva H. et al®” showed that 2 pulses treatment of weekly
300mg Fluconazole yielded 91% cure rate. In our study, randomized
control trial was designed, 2 pulses treatment of weekly 400 mg
Fluconazole gave superior cure rate to the previous studies, which
confirmed the idea that dosage of pulse treatment could give more
contribution to effectiveness than number of pulse.

(23)

Recently, the study of Farshchian M. et al , supported the
important of adequate dosage that contributed to effectiveness. In their

study they also used weekly doses for 2 weeks similar to our study but
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lower weekly dosage might contribute to lower cure rate compared to
our study.

The results from previous studies and our study confirmed that
Fluconazole was effective in treating pityriasis versicolor when pulse
dosage was administered. The higher pulse dosage might contribute to
higher cure rate. Pulse dosages between 300-400 mg were effective
and well tolerated. At least two pulse treatment might be required,
more than two pulse treatment might not contribute to higher cure rate
. Further study is required to identify the appropriate number of pulse.

This study showed that repeated doses of orally 400 mg
Fluconazole was well tolerated and there was no serious side effect.
The side effects included nausea (2%), dry mouth (2%), pruritus (2%),
skin exfoliation (2%). Because in blinding method we used double
dummy technique, in Fluconazole group , and gave normal saline as
the placebo. Fluconazole was unlikely to cause dermatological side
effects biologically . Therefore, the side effects of pruritus and skin
exfoliation had to be interpreted with care. In our study, the small
percentage of GI side effects such as nausea and vomiting were not
different from previous studies.”

The price of 4 capsules of Fluconazole (200 mg) in this regimen
is now reduced to only 16 baht compared to 1,000 baht, 5 years

previously. Fluconazole is a good alternative in treating Pityriasis
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versicolor not only because of their effectiveness but also reasonable
price and convenience .

When treated with Sodium thiosulfate, at four weeks assessment,
the mycological cure rate (75%) was higher than clinical cure rate
(70%). There were 2 cases defined as partial response because of the
presence of scale but negative KOH preparation . However, there was
no case that was defined as partial response because of positive KOH
preparation but the absence of scale. Since sodium thiosulfate is mild
keratolytic agent, it can cause fine scale that are consequently
misinterpreted as presence of scale from Pityriasis versicolor. In
Fluconazole group there was 1 out of 49 patients whose KOH
preparation showed only yeast cells but no short hyphae . According
to our definition of mycological cure, this case was defined as partial
response. Pure yeast form is not usually seen in clinical phase of .
Malassezia furfur and only experienced technicians can differentiate
yeast form from artefact. Mycological cure is more objective
assessment than clinical cure, but required specialized technicians. The
above findings from our study suggested that the combination of
clinical cure and mycological cure was appropriated as the instrument

for assessment of effectiveness of the tested regimens.
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6.2 Limitations of the study

6.2.1 The topical sodium thiosulfate had the specific odour, we do
try to produce the same odour in placebo solution but it was
not possible. To minimize this problem, the assessors were
blinded to the treatment arm. However, some subjects may
probably recognise the odour, therefore they may not be
blinded. It is possible that in the sodium thiosulfate group,
some subjects may aware that they were received the
inferior regimen and may seek for another treatment.
Anyhow, this co-intervention may probably result in higher
cure rate in this group. These higher cure rate may diminish
the difference between the two regimens.

6.2.2 Since we excluded the suspected subjects of diabetes and
chronic liver disease , only by history taking and clinical
finding. These diseases are confounding factors in the study
and _commonly. occurred in the elderly. If there is any
imbalance of these factors in both arms may effect the result
of the outcomes.

6.2.3 Since the target population are the patients only in Bangkok
which may have daily activities and life style different from

the patients in other part of the country, the reader should be



45

careful when try to generalize the result of this study to

their patients.

6.3 Conclusion

1. There is insufficient evidence to make conclusion that repeated

doses of orally 400 mg Fluconazole is more effective in treating

Pityriasis versicolor than 20% Sodium thiosulfate.

2. This regimen was well tolerated and had no serious side effect.

6.4 Recommendation

6.4.1 Recommendation for extrapolation of the results

I. Repeated doses of orally 400 mg Fluconazole yield quite

II.

high cure rate . This regimen was well tolerated and had
no serious side effect. This regimen should be used as an
alternative treatment of Pityriasis versicolor in the target
population ( patients in Bangkok).

Since we did not study the long term outcomes such as
recurrence -and relapse rate. This regimen is intended to
use only in each episode of the disease. Since the
causative organism is a part of normal flora, the
predisposing factors could play important roles in
recurrence and relapse. General measures such as

avoiding sweating and occlusive condition, in order to
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eliminate the predisposing factors would be benefit for
prevention of recurrence and relapse. Therefore, we
recommend to use this regimen in combination with those

general measures.

6.4.2 Recommendation for the further study

L.

II.

I1I.

Sample size should be re-calculated for stratified analysis.
In exclusion criteria, there should be laboratory tests for
confirming the diseases that are major confounders.

Further study should be conducted to identify
effectiveness of this regimen in population in different
parts of Thailand where different precipitating factors may

not be the same as patients in Bangkok .
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APPENDIX A
Data Record Form
Identification Number..........
Hospital Number................
Date of Recruitment.........

Bangkok Skin Clinic

KOH preparation. ..o,

Name of recorder...........ooovviiiiiiiiiinn.n.

Next followup date.........................
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Sign and symptom at; DAY 7

Date...ooovviiieiiiiiin,
Clinical | Cure [ | Not cure
SIDE EFFECT | | Headache || Dizziness | Others...............
|| Nausea | | Abdominal pain ...
[ ] Skin rash | Pruritus
Amount of topical solution used...................... ml
Patient’s COMIMENT. . . . ..ottt e e e e e e e e e e e
Name of recorder..........ccoovnunnn...
Next follow up date .......................
Sign and symptom at; DAY 14
Date......ooovveeiiiiiiiin,
Clinical | Cure || Not cure
KOH preparation [ Negative ] Positive
SIDE EFFECT | | Headache | 1" Dizziness " Others................
-] Nausea . |, Abdominal 027 e P W N o ) (ETTTET
'] Skin rash | Pruritus
Amount of topical solution used...................... ml
Patient’s COMUIMENL. . .. ...ttt ettt e
Name of recorder...........cccovnunnn...
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Sign and symptom at; DAY 28

Date..oovvveiii,
Clinical | Cure [ | Not cure
KOH preparation [] Negative | Positive
SIDE EFFECT | | Headache || Dizziness ] Others...............
[ ] Nausea [ ] Abdominal pain ...
[ ] Skinrash " | Pruritus
Patient’s COMIMENT. . . ...ttt e e e e e e e e e e e e e
Name of recorder..........ccooevunn....

ER S S S S S S S S S
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APPENDIX B
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APPENDIX C
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