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ABSTRACT
Background. Oral azole drugs are a second-line option for the treatment of pityriasis versicolor but evidence on
their efficacy and safety is unclear.
Objectives. To determine the efficacy and safety of oral azoles in the treatment of patients with pityriasis versicolor.
Methods: We searched MEDLINE, CENTRAL, EMBASE, LILACS, and HERDIN, from inception to the period between
January to February 2014. We did not restrict the search by language or publication status.
We included randomized controlled trials (RCTs) that compared the efficacy of oral azoles with placebo or no
treatment, with topical agents, other oral azoles or dosing regimens in the treatment of pityriasis versicolor, and
that measured any of the pre-specified outcomes (mycologic cure, clinical cure, recurrence, duration to cure, timeto-cure, and quality of life). For adverse effects, we also included non-randomized studies (NRS). We used Cochrane
methods to select studies, extract data, assess risk of bias, pool studies, and calculate for treatment effects.
Results. We included 38 RCTs (n=2894) and 56 NRS (n=3452). Overall, there were few pooled studies and evidence
was low to moderate quality.
Oral azoles were more effective than placebo (mycologic cure, RR 11.34, 95% CI 4.90, 26.28; 3 RCTs, n=131; I2=0%;
low quality of evidence) and as effective as topical agents (mycologic cure, RR 1.02, 95% CI 0.86, 1.21; 4 RCTs,
n=232; I2=60%; moderate quality of evidence).
There were few adverse effects and were mostly minor and transient.
Conclusions. Oral azoles may be more effective than placebo, and are probably as effective as topical agents in
the treatment of PV. Triazoles are probably as effective as ketoconazole. Adverse effects were few, mostly minor,
and transient.
Key Words: oral azole, ketoconazole, itraconazole, fluconazole, tinea versicolor, pityriasis versicolor, systematic review,
meta-analysis
Presented at the University of the Philippines Manila College
of Medicine Faculty Research Forum on September 28, 2017,
UPCM Calderon Hall Building, Ermita, Manila Philippines.
Corresponding author: Rowena Natividad Flores-Genuino, MD
Department of Anatomy
College of Medicine
University of the Philippines Manila
547 Pedro Gil Street, Ermita, Manila 1000, Philippines
Telephone: +632 5264194
Email: rfgenuino@post.upm.edu.ph

VOL. 53 NO. 1 2019

Introduction
Pityriasis versicolor (PV) is a common, benign, but highly
recurrent superficial skin infection caused by Malassezia spp,
a normal commensal yeast. Persistent skin discoloration may
lead to emotional, social, and psychological distress.1 Firstline topical agents are effective but may be inadequately
applied or inconvenient to use for extensive areas, and may
result in treatment failure due to poor patient compliance.2,3
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Oral azoles are used off-label in extensive, recurrent,
or recalcitrant PV. Mycologic cure rates of 80% and above
have been shown over a range of different dosing regimens,
except single dose regimens.4 Oral ketoconazole was banned
or restricted since 2013 in several countries, including the
European Union,5 US,6 and the Philippines,7 due to serious
hepatotoxicity, drug interactions, and adrenal suppression.
A previous systematic review that searched up to 2008
concluded that oral azoles are effective versus placebo in
treating PV, but its efficacy compared to topical agents, other
oral azoles, and dosing regimens is still unknown.2 However,
this previous review pooled non-randomized and randomized
trials and used risk difference, a less stable effect estimate.
This review aimed to determine the efficacy and safety of
oral azoles in the treatment of PV.

Methods
This study was conducted according to the Cochrane
Handbook for Systematic Reviews of Interventions
and the statement by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Group (PRISMA).
The review protocol is available upon request from the
corresponding author.

Search Methods

We searched the following databases from inception to
the period between January to February 2014: CENTRAL
in the Cochrane library (2014 Issue 10), MEDLINE (from
1946), EMBASE (from 1974), LILACS (from 1982),
HERDIN (from 1971). We separately searched MEDLINE
for adverse effects. The search strategies used for MEDLINE
are outlined in Table S1. We also searched six trial
registries, reference lists, and selected dermatologic journals
and conference proceedings. We contacted researchers,
organizations, and local pharmaceutical companies.

Selection criteria

We included RCTs for efficacy outcomes, and RCTs
and non-randomized studies for safety outcomes if they 1)
included patients with pityriasis versicolor; 2) compared
oral azole (ketoconazole, itraconazole, fluconazole) with no
comparator, placebo or no treatment, topical agents, other
oral azoles or dosing regimens; 4) measured mycologic cure,
clinical cure, recurrence, duration to cure, time-to-cure,
quality of life, and adverse effects; and 5) type of studies:
We included studies in any language or publication status.
We excluded case reports and case series. Two reviewers
independently screened titles and abstracts, then assessed full
texts of selected studies for final inclusion in the review.

Data extraction and analysis

Two reviewers extracted data and assessed risk of bias
(using the Cochrane Collaboration Risk of Bias tool) using
pre-piloted data extraction forms. We resolved discrepancies
22

ACTA MEDICA PHILIPPINA

by discussion or consultation with a third reviewer.
Variables pertaining to participants (e.g., age, sex, extent of
PV ), intervention and comparator (e.g., dosing regimen),
outcomes (e.g., assessment method, person measuring
outcome), and other information (e.g., funding source)
were collected. We attempted to obtain missing or unclear
information from study authors through electronic mail
communication. We pooled similar studies and performed
random effects meta-analyses using RevMan 5.38 (for
controlled trials) and StatsDirect9 (single-arm trials). For
dichotomous outcomes, we calculated for relative risk and
95% confidence intervals (controlled trials), or absolute risk
and 95% CIs (single-arm trials). For continuous outcomes,
we computed for differences in means and standard
deviations. Serious adverse effects including those requiring
treatment discontinuation were described.
Heterogeneity was assessed using I2, with a value
greater than 50% considered as significant heterogeneity.
Subgroup analyses were done to investigate heterogeneity
and to determine the impact of extent of PV, climate, and
dosing regimen. Funnel plot analysis was planned to detect
publication bias but there were few pooled studies. We did
sensitivity analyses to test the robustness of our results. We
rated the quality of evidence and constructed summary of
findings tables using GRADE.10

Results
We retrieved 109 potentially eligible studies, 94 of which
fulfilled the inclusion criteria. We excluded two studies
each on prophylaxis11,12 and pramiconazole,13,14 and two
case reports.15,16 Eleven studies are awaiting translation,17–20
further information on adverse effect outcomes,21–24 or
separate data for PV patients.25–27 We included 38 RCTs for
efficacy assessment, and an additional 56 controlled clinical
trials (CCTs)/single-arm trials (SATs) for safety assessment
(Figure 1).

A. Randomized Controlled Trials (RCTs)
Description of included studies

Trials included mostly children and adults (range 8 to 85
years) with PV. Moderate to extensive or recurrent PV was
included in only 14 studies, and unspecified in the rest (24).
Trials were conducted in both tropical (23) and non-tropical
countries (18).
Three types of oral azoles were given as either
intervention or comparator, and in widely varied regimens
(single dose, daily or pulsed dose). Ketoconazole was most
commonly given at 200 mg/day for 7 to 14 days (11 studies);
itraconazole, at 100 to 200 mg/day for 5 to 14 days (23);
and fluconazole, at 150 mg to 400 mg weekly or bimonthly
(11). Oral azoles were compared with placebo,28–33 topical
agents,34–42 other oral azoles,42–47 other dosing regimens,43,46–58
or various comparators54,59–62 (Tables S2 to S6). Compliance
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Database search (up to 2014)
979 (main search)
MEDLINE 265
CENTRAL 109
Cochrane Skin Group Specialized Register 54
EMBASE 499
LILACS 34
HERDIN 18
93 (adverse effect MEDLINE search)

Secondary sources
Reference lists 8

Full report / abstract review
109 (104 full reports and 5 abstracts)

Excluded 6
Prophylaxis 2
Pramiconazole 2
Case series 2
Awaiting classification 11
Non-English full reports awaiting translation 4
Did not report adverse effect 4
Did not report separate adverse effect data
for PV patients 3

Included 94 trials
RCTs 38
Oral azole vs placebo 6
Oral azole vs topical agents 9
Other oral azole 8
Other dosing regimen 18
*5 had more than 2 arms
NRS 56
Oral azole vs placebo 2
Other oral azole 3
Other dosing regimen 13
Single arm 38

Adverse effects
- 94 studies included in qualitative synthesis
(38 RCTs, 18 CCTs, 38 SATs)
- 50 studies included in quantitative synthesis
(meta-analysis) (16 RCTs and 34 SATs)

Efficacy
- 38 RCTs included in
qualitative synthesis
- 28 RCTs included in quantitative
synthesis (meta-analysis)

Figure 1. Study flow diagram.

was only reported in two trials, but the method used
was unclear.
Mycologic cure (30) was reported more than clinical
cure (17) or recurrence (12). Clinical adverse effects (37)
were reported more than laboratory test results (25). Passive
detection of clinical adverse effects (18) was done more than
active surveillance (4). No study reported time-to-cure or
quality of life outcomes.
Reports were mostly published in English (33) and
during the 1990s (15). Most were small-sized (less than 50
participants) (22) and had pharmaceutical funding/affiliation
(15) or undisclosed funding/conflict of interest (20).

Risk of bias in included studies

Overall, reporting was poor and risk of bias was
generally unclear or high risk (Figures S1 and S2). Thirtyfour studies had high risk of bias in at least one domain.
The most common high risk domains were blinding of
participants and personnel (30) and blinding of outcome
VOL. 53 NO. 1 2019

assessors (28). Selective reporting bias was high risk in 18
studies. Rrandomization (34) was generally unclear and
allocation concealment methods were high risk (6) or poorly
described (27).

Effects of Interventions

Only one comparison (oral azole vs placebo) showed a
significant difference. Other comparisons (between oral azole
and topical agents, between different oral azoles, between
different dosing regimens of same oral azole) did not show
any significant differences.
Oral azole vs placebo. We pooled three trials (sample size
range 33 to 72) that compared either oral ketoconazole,32
itraconazole,30 and fluconazole28 with placebo (S.Table 2).
One trial (Savin 1984)32 specified extent of PV (moderate to
extensive), and gave ketoconazole for four weeks, which was
longer than recommended (one week). There was a significant
and large treatment benefit favoring oral azoles over placebo
for mycologic cure and clinical cure (Figure 2).
ACTA MEDICA PHILIPPINA
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Figure 2. Oral azole versus placebo: mycologic cure and clinical cure.
Table 1. Summary of treatment effects showing equivalent efficacy between groups in four meta-analyses
Outcomes
No. of participants Experimental No.
(weeks post-treatment) (No. of trials)
(%)
Oral azole vs topical agent
MC (0 to 3)
232(4)
99/116 (85.3)
CC (0 to 4)
293(5)
120/143 (83.9)
Recurrence (various)
125(3)
3/65 (5)
Duration to MC (wks.)
126(3)
3 to 3.8
CAE
96(2)
1/34 (2/9)
Triazole vs ketoconazole
MC (0 to 6)
487(4)
227/259 (87.6)
CC (0 to 4)
153(1)
63/78 (81)
MR (various)
232(2)
9/116 (7.8)
Low dose/long duration vs standard dose/duration
MC (3 to 7)
90(2)
43/46 (93.5)
CC (3)
30(1)
13/15
Divided daily dose vs single daily dose
MC (4)
54(2)
30/30 (100)
CC (4)
28(1)
15/15 (100)
CAE
60(2)
2/30 (66.7)

Control No.
(%)

Relative risk
(95% CI)

Test for heterogeneity

I2
(%)

99/116 (85.3)
132/150 (88.0)
9/60 (15)
3.35 to 3.36
5/62 (80.6)

1.02 [0.86, 1.21]*
0.94 [0.86, 1.03]*
0.35 [0.11, 1.09]*
-0.31 [-0.61, -0.00]*
0.84 [0.01, 77.21]*

Chi2=7.55, df=3 (P=0.06)
Chi2=3.72, df=4 (P=0.59)
Chi2=0.25, df=2 (P=0.88)
Chi2=0.58, df=2 (P=0.75)
Chi2=4.57, df=1 (P=0.03)

60
0
0
0
78

192/228 (84.2)
63/75 (84)
11/116 (9.5)

1.04 [0.94, 1.15[*
0.96 [0.83, 1.11]*
0.75 [0.10, 5.63]*

Chi2=5.92, df=3 (P=0.12)
N/A
Chi2=4.41, df=1 (P=0.04)

49
N/A
77

40/44 (90.9)
12/15

1.03 [0.94, 1.13]*
1.08 [0.79, 1.49]*

Chi2=0.07, df=1 (P=0.80)
N/A

0
N/A

24/24 (100)
13/13 (100)
6/30 (20)

1.00 [0.91, 1.10]*
1.00 [0.87, 1.14]*
0.60 [0.01, 37.08]*

Chi2=0.00, df=1 (P=1.00)
N/A
Chi2=4.11, df=1 (P=0.04)

0
N/A
76

MC Mycologic cure; CC clinical cure; CAE Clinical adverse effects; df degrees of freedom: P p-value; * not statistically significant; NA Not applicable

There was no significant difference between oral azoles
and placebo for clinical adverse effects (RR 1.55, 95% CI
0.32, 7.66; 3 RCTs, n=131; I2=0%).
Other comparisons. Four comparisons (oral azole vs topical
agent, triazole vs ketoconazole, low dose/long duration vs
standard dose/duration, divided daily dose vs single daily
dose) (Table 1) showed equivalent efficacy. There were no
significant differences between groups for adverse effects.
24
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Three other pooled comparisons (fluconazole vs
itraconazole, single dose vs multiple dose, low dose vs standard
dose) did not show any significant difference in efficacy and
safety (Table 2).
Four other individual studies which compared
various dosing regimens (5-day vs 15-day vs 25-day
ketoconazole;59 1-day vs 3-day vs 5-day itraconazole;60
1-week vs 2-week vs 4-week fluconazole;54 50 mg vs 100 mg
VOL. 53 NO. 1 2019
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Table 2. Summary of treatment effects for 3 comparisons with no significant difference in efficacy
Outcomes
No. of participants
(weeks post-treatment) (No. of trials)
Fluconazole vs itraconazole
MC (3 to 8)
301(3)
CC (3 to 8)
130(2)
Mycologic recurrence
211(2)
CAE
40(1)
Single dose vs multiple dose
MC (0 to 6)
411(5)
CC (0 to 4)
263(3)
MR (3 to 12 mos.)
161(2)
Low dose vs standard dose
MC (3 to 4)
516(4)
CAE
119(3)

Experimental No.
(%)

Control No.
(%)

Relative risk
(95% CI)

Test for heterogeneity

I2
(%)

128/167 (76.7)
54/80 (67.5)
17/116 (14.7)
1/20 (5.0)

100/134 (74.6)
29/50 (58.0)
14/95 (14.7)
0/20 (0)

1.05 [0.79, 1.39]*
1.23 [0.61, 2.47]*
1.35 [0.09, 19.49]*
3.00 [0.13, 69.52]*

Chi2=6.52, df=2 (P=0.04)
Chi2=3.76, df=1 (P=0.05)
Chi2=5.92, df=1 (P=0.01)
N/A

69
73
83
N/A

140/210 (66.7)
102/130 (78.5)
12/75 (16)

152/210 (72.4)
104/133 (78.2)
9/86 (10.5)

0.87 [0.75, 1.00]*
0.98 [0.79, 1.21]*
1.60 [0.73, 3.54]*

Chi2=6.29, df=4 (P=0.18)
Chi2=4.11, df=2 (P=0.13)
Chi2=0.26, df=1 (P=0.61)

36
51
0

213/270 (78.9)
3/63 (4.8)

228/246 (92.7)
10/56 (17.9)

0.89 [0.76, 1.06]*
0.34 [0.11, 1.11]*

Chi2=11.78, df=3 (P=0.008) 75
0
Chi2=0.75, df=2 (P=0.69)

MC Mycologic cure; CC clinical cure; CAE Clinical adverse effects; df degrees of freedom: P p-value; * not statistically significant

itraconazole 62) showed no significant difference in efficacy
and safety (Table S11).
Subgroup and sensitivity analyses done based on prespecified (i.e., extent of PV, type of climate, method of skin
collection, impact of missing data, funding source) and posthoc variables (i.e., type of oral azoles, type of comparator
agent, definition of microscopic or clinical cure, varying
time points of assessment, unavailability of full text, year of
publication) were not conclusive due to few pooled studies
and poor reporting of details of studies.

B. Non-randomized Studies (NRS)
Description of included studies

The age of participants ranged from 4 months to 92
years, and most studies included both children and adults
(21). All studies included both male and female participants.
Participants with extensive/recurrent PV were recruited in
19 studies. Studies were conducted in both tropical (32) and
non-tropical countries (25).
Three oral azoles, ketoconazole (30), itraconazole (19),
and fluconazole (10) were given in widely varied regimens
in 18 CCTs (N = 1643). An oral azole was compared with
placebo (2 CCTs; n = 49);64,65 another oral azole (3 CCTs; n =
230),66–68 or another dosing regimen (13 CCTs; n = 1364)69–
81
(Tables S7 to S9). Thirty-eight single-arm trials (SATs)
were included and used ketoconazole (22),82–101 itraconazole
(9),102–110 or fluconazole (7).111–117 (Tables S12 to S14). Aside
from standard regimens given in the included RCTs, the
trials also included longer duration (2 months) and higher
daily dose regimens (200 mg BID itraconazole; 300 mg BID
fluconazole). Compliance was measured in only four studies,
through personally administered or supervised drug intake
(3), or patient diary/blister reconciliation card.
Details of clinical adverse effects were poorly reported.
Only a few studies stated definition (1), severity (3), course/
resolution (13), withdrawals due to adverse effects (18), and
drug attribution (7). Laboratory monitoring was performed
in only 32 studies.
VOL. 53 NO. 1 2019

Eighteen were parallel-group and individual-assigned
CCTs while 38 were before-and-after trials. Trials were
published between 1980 and 2007, with majority (31)
published in the 1980s. Reports were mostly in English
(32). Trials were generally small-sized (34) with less than
50 participants. Pharmaceutical funding or affiliation was
present in a third of the studies (17), and majority did not
state funding or conflict of interest (38).

Risk of bias in included studies

Overall, trials were poorly reported with generally unclear
or high risk of bias (Figures S3 and S4). All trials were high
risk of selection bias due to lack of randomization (15) or
quasi-randomization (3). Only two CCTs were blinded. All
38 SATs did not have comparator groups (38).

Effects of Interventions (NRS): Adverse effect outcomes

Among nine CCTs that had events, only six (n=324)
contributed data but could not be pooled. There was no
significant difference in clinical adverse effects in individual
studies that compared triazole vs ketoconazole, 66 fluconazole
vs itraconazole,68 divided daily dose vs single daily dose,74 10day vs 20-day ketoconazole,78 5- vs 7-day itraconazole,81 and
5- vs 10- and 15-day itraconazole80 (Table S11).
There were 30 SATs (n=1461) that contributed data
for adverse effect outcomes. Pooled absolute risk for
clinical adverse effects was highest for itraconazole (4.52%,
95% CI 2.93, 6.43; 6 trials, n=664; I2=9.4%) while the
highest absolute risk for laboratory abnormalities was for
ketoconazole (2.55%, 95% CI 1.10, 4.58; 9 trials, n=304;
I2=0%) (Table S15). There was no significant heterogeneity
for all pooled data.
Based on all trials, the most common organ systems
involved were gastrointestinal (1.75 to 2.46%), neurologic
(0.99 to 1.10%), and hepatobiliary (0.85 to 0.93%). All
adverse effects were uncommon (below 1%). The most
commonly noted adverse effects were headache (0.68 to
0.97%) and abnormal hepatic tests (0.81 to 0.85%) (Table
S16). Most adverse effects were minor, except for nine
ACTA MEDICA PHILIPPINA
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which required treatment discontinuation and one which
required hospitalization. Seven adverse effects (insomnia,
headache, malaise, abdominal pain, dyspepsia, urticaria, and
dermatitis) were reported in six participants after intake
of ketoconazole in five SATs while two adverse effects
(vomiting, dizziness) were reported in two participants after
intake of itraconazole in one RCT. One serious adverse effect
was reported in a participant with a recent gastric ulcer bleed
who was ‘inadvertently admitted to the study.’ Participant was
hospitalized and given medical treatment for two weeks due
to the recurrent bleed.

DISCUSSION
Summary of main results

The key findings of this review are that oral azoles may
be more effective than placebo and probably as effective as
topical agents, and that oral triazoles may be equally effective
as ketoconazole.
The question on the safety of oral azoles as a class, for
a superficial skin infection such as PV, remains. In general,
the trials in this review had inadequate monitoring, lack of
blinding, and poor and selective reporting which may have
underestimated the true risk for harm. In addition, the
clinical trials were primarily powered for efficacy outcomes,
and inadequate to detect differences in risk of harm for
uncommon and rare adverse events. The regimens used were
short duration and lower dose, and the highly selected clinical
trial patient population may have been low-risk. We did not
find any unpublished controlled trials, analytic observational
studies, and pharmacoepidemiologic studies, and thus we
cannot rule out serious hepatotoxicity or cardiotoxicity due
to oral azoles.

Overall completeness and applicability of evidence

Although we included a sizable number of RCTs (38),
only a few could be pooled for efficacy outcomes for key
comparisons (oral azole vs placebo, 3/6; oral azole vs topical
agent, 4/9; triazole vs ketoconazole, 4/4). A larger number
of included individual RCTs compared a variety of dosing
regimens (18). Thus, only a few studies could be pooled, with
some having significant heterogeneity. In addition, most trials
were small-sized, which further contributed to imprecise
effect estimates. There was also high risk of detection and
performance bias due to lack of blinding. Therefore, quality
of evidence was low to moderate for efficacy, and very low for
harms (Summary of Findings tables in Tables S17 to S19).
Majority of trials were published in the 1980s and 1990s,
with no recent publications, the latest being in 2010. This may
have been due to the early reports of hepatotoxicity, especially
for ketoconazole in the mid-1980s, which led to its ban in 2013.
Poor reporting of baseline extent and recurrence also did not
allow us to explore the impact of these patient characteristics
in the treatment response to oral azoles, especially since the
indication for it use include extensive and recurrent PV.
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Although most RCTs (30) reported on mycologic cure, not
all reported clinical cure (17) and recurrence (12). Some
general clinics, especially in remote communities, with
limited access to standard microscopic examination, would
rely more on clinical cure. Criteria for clinical cure were
also not standardized, with discoloration being considered
as clinical failure in some studies. Lack of patient-reported
outcomes, such as quality of life, also limits the applicability
of evidence, especially for dark-skinned individuals who
may have cosmetically disfiguring post-PV discoloration.
Although we had an additional 56 non-randomized trials
(18 CCTs and 38 SATs) for harm assessment, we did not get
any unpublished trials or analytic observational studies. Thus,
risk of harm may have been underestimated. In addition, the
trials had inadequate monitoring, as most trials used passive
detection, and not all trials (only 25/38 RCTs and 32/56 nonrandomized trials) did laboratory monitoring.

Quality of evidence

Nevertheless, the recommendation in current practice
guidelines for oral azoles as a second-line treatment to
topical agents is supported by the equivalent efficacy of the
two treatments based on moderate quality of evidence (Table
S18: Summary of Findings Table 2). Both can reach adequate
therapeutic skin levels despite different routes. The nonsignificant trend in this review towards lower recurrence and
shorter duration to cure for oral azoles need to be confirmed
in future RCTs. Compliance was not widely monitored, and
thus, it is difficult to determine its impact if participants
had poor compliance with topical agents. It is still prudent
to reserve oral azoles for patients who have failed topical
treatment or cannot tolerate cutaneous adverse effects.
Triazoles are probably as effective as ketoconazole,
based on moderate quality of evidence (Table S19: Summary
of Findings Table 3). We conditionally support the
recommendation of current practice guidelines on the use of
triazoles instead of ketoconazole as second-line treatment for
PV. Together with the regulatory ban on oral ketoconazole
for all indications, including PV, we also note the finding of a
serious and unexpected adverse effect, recurrent gastric ulcer
bleed after intake of ketoconazole in a single-arm trial, though
of unclear drug causality. In addition, five participants in five
single-arm trials who discontinued the study due to adverse
effects took ketoconazole. We also noted in this review that
although triazoles may have a slightly higher risk of clinical
adverse effects, these were all minor and dose-dependent, and
may be reduced through divided or lower daily doses.
There is uncertainty on the efficacy of fluconazole
compared to itraconazole, based on very low quality of
evidence. Nevertheless, we conditionally recommend
fluconazole over itraconazole since the former is more
bioavailable, and has more convenient pulsed dosing. In
addition, it has less drug interactions and may be less likely
to induce antifungal resistance than itraconazole, which is a
broad-spectrum drug.
VOL. 53 NO. 1 2019
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Agreements and disagreements with other studies
or reviews

Compared to a previous systematic review,2 we included
15 more RCTs (38 vs 23), including 13 published before the
2008 search date, and 5 foreign-language RCTs compared to
English-only in the previous review. This review agrees with
their conclusion that oral azoles are more effective compared
with placebo, but due to few pooled studies and participants
and suspected publication bias, we assessed the evidence to
be low quality. While the previous review concluded that
RCTs are needed to compare relative efficacy of topical
and systemic agents for PV, this review showed equivalent
efficacy between oral azoles and topical agents, and triazole
and ketoconazole, based on moderate quality of evidence.
The previous review only determined the types of reported
adverse effects, while this review also determined the relative
risk of adverse effects. However, since we did not find any
unpublished trials and observational studies, the risk of harm
may have been underestimated.

CONCLUSIONS
Oral azoles may be more effective than placebo, and are
probably as effective as topical agents. Triazoles are probably
as effective as ketoconazole. Adverse effects after intake of
oral azoles were mostly minor, transient, and did not require
treatment discontinuation.

RECOMMENDATIONS
Oral azoles are conditionally recommended as a secondline option for patients who have failed treatment with
topical agents. Triazoles are conditionally recommended over
ketoconazole. Fluconazole is conditionally recommended
over itraconazole, especially for patients with co-morbidities
and concurrent medications. Choice of treatment should
also be guided by cost and convenience. To confirm efficacy
and safety, adequately-sized high quality RCTs and analytic
observational studies and pharmacoepidemiologic studies
must be conducted. Network meta-analysis of existing
RCTs may be done to determine optimal dosing regimen.
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