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Efficacy of apple cider vinegar as an adjunct to
2% ketoconazole shampoo in the treatment of
tinea versicolor: A randomized controlled trial
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Abstract
Introduction   Tinea versicolor is prevalent in the Philippines and chronically recurrent. Given the
limitations of topical treatments like ketoconazole, the anti-fungal property of apple cider vinegar
was explored. The purpose of this study was to determine the efficacy and safety of apple cider vinegar
as an adjunct to 2% ketoconazole shampoo compared to 2% ketoconazole shampoo alone in treating
tinea versicolor.
Methods Twenty patients with tinea versicolor were randomly assigned to receive 2% ketoconazole
shampoo and apple cider vinegar or 2% ketoconazole shampoo alone over a 5-day intervention.
Efficacy was assessed in terms of clinical signs and symptoms (pruritus/itchiness, scaling and
erythema), and laboratory parameters (Wood's lamp examination and 10% KOH Test). Evaluation was
done at baseline and on Days 6, 13, 20, and 27.
Results A comparison of the measures of effectiveness between the two groups did not yield
significant differences. However, the percentage of treatment success favored the apple cider
vinegar-ketoconazole group where the clinical signs and symptoms and laboratory parameters were
negative in all the subjects compared to the control group. The symptoms also resolved faster in the
apple cider vinegar-ketoconazole group. Mild side effects like burning sensation, extensive dryness,
and increased itchiness were observed in both groups.
Conclusion Apple cider vinegar may be considered as a safe and potential adjunct to 2% ketoconazole
shampoo in the treatment of tinea versicolor.
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I    n  the  global  scale  of   disease, skin problems are
   given the least priority compared to diseases that

cause significant mortality. However, skin diseases
are generally common in primary care settings
especially in tropical countries such as the
Philippines. Fungal infections have been the second
leading cause of dermatological clinical consultation
in the Philippines since 2000, with a prevalence of
12.98%; tinea versicolor accounted for 25.43% of such
cases.1 Tinea versicolor is a benign fungal infection
characterized by hypo- or hyperpigmentation which
may be associated with itching and is usually caused
by Malassezia furfur.

Topical azole antifungals, such as ketoconazole,
have been proven to be effective in the treatment of
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tinea versicolor. They are synthetic derivatives of
imidazole, which interfere with the synthesis of
triglycerides and phospholipids by blocking fungal
cytochrome P450, altering the cell membrane
permeability in susceptible fungi. Ketoconazole
shampoo 2% was selected as primary treatment due
to its cost-effectiveness in the treatment of tinea
versicolor compared to selenium sulfide shampoo
and sulfur-salicylic acid soap.2 However, ketoconazole
is deficient in restoring normal pigmentation.
Nonetheless, the persistence of  hypo- or
hyperpigmentation does not necessarily indicate
treatment failure. It is important to note that
recurrence of the disease is also expected since the
organism causing the disease is considered as a
normal skin flora.

Due to the limitations of  currently available
interventions in the treatment of  tinea versicolor,
there is a need to explore other potential remedies.
Apple cider vinegar has been suggested as a home
remedy for fungal infections but it lacks supporting
studies. Our literature search revealed only one in-
vitro experimental study that explored its anti-fungal
properties; this was on Candida albicans.3 The anti-
fungal properties of apple cider vinegar are derived
from its components malic acid and acetic acid.
Malic acid has an inhibitory effect on fungi and
bacteria through pH manipulation,3 whereas acetic
acid inhibits carbohydrate metabolism resulting in
subsequent death of the microorganism.4 Apple
cider vinegar has been utilized against C.albicans3

which belongs to the same kingdom as M. furfur
and both are  part  of  the  human indigenous
microflora. In addition, M. furfur and C.albicans
are the most commonly encountered fungi causing
superficial mycoses.5 Moreover, C. albicans has a
gene called LIP1, which encodes a lipase similar
to M. furfur’s MfLIP1. Lipases and phospholipases
have been shown to contribute to M. furfur’s and
C.  a lb i cans ’  morphological  t rans i t ion,
colonization, cytotoxicity and penetration of the
host.4 With the connections made between these two
microorganisms and the promising properties of
apple cider vinegar, further exploration of  its effects
as a potential remedy against M. Furfur is essential.
This study aimed to evaluate the efficacy and safety
of  apple  c ider  v inegar  as  an adjunct  to  2%
ketoconazole  shampoo compared to  2%
ketoconazole shampoo alone in the treatment of
tinea versicolor.

Methods
The study was a randomized controlled trial
comparing the efficacy and safety of apple cider
vinegar as an adjunct to ketoconazole compared to
ketoconazole alone for the treatment of patients with
tinea versicolor from seven barangays in San Juan
and Quezon City. The interventions were given for 5
days and the subjects were monitored for one month.

The subjects included in this study were Filipino
residents of  the identified barangays, either male or
female, aged 10 to 60 years, who had at least one
tinea versicolor lesion in any part of  the body,
diagnosed  by  the  trained  researchers  through
(1) clinical assessment, as having pruritus/itching,
scaling, and erythema; (2) Wood’s Lamp
examination, with findings of yellowish green or
golden yellow fluorescence; and (3) 10% KOH test,
with a characteristic microscopic finding of hyphae
and spores (spaghetti and meatball appearance) of
Malassezia furfur. The researchers excluded patients
with tinea versicolor who had other skin diseases,
especially other fungal infections; those with a history
of hypersensitivity to any of the study substances;
those currently receiving or had any systemic or
topical antimycotic therapy within a month prior to
the start of the study; those with any serious
concomitant illness like diabetes mellitus, renal failure,
or immunosuppressive diseases; pregnant or lactating
women; and patients currently on
immunosuppressive therapy.

Diagnosis through culture of skin scrapings was
not done due to time constraints, variability of  its
results and difficulty in discriminating the different
Malassezia spp.6,7 Although hyper- or hypo-
pigmentation is common among patients with tinea
versicolor, this was not used to measure the outcome
of treatment because its resolution may take months
to years after the organism has been cleared.8

The computed sample size was 13 subjects for
each group for a total of 26 subjects. The subjects
were recruited through house-to-house interview
with the assistance of the barangay health workers
in seven different communities.

Initial clinical assessment was performed. Each
lesion was grossly examined to detect presence and
severity of  pruritus, scaling, and erythema. These signs
and symptoms were rated using a 4-point scale which
was based on a severity rating scale utilized in a
related study.10 Erythema and scaling were rated as
follows: 0 = absent, 1 = minimal involvement, 2 =
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distinctive presence, 3 = marked/intense. On the other
hand, pruritus was rated and defined as: 0 = absent,
1 = at least occasionally present but seldom
bothersome, 2 = present and bothersome some of  the
time, 3 = present and so bothersome that the patient
thinks about it often. With the consent of  the subjects,
lesions were photographed using a camera with 8-
megapixel lens for further assessment and
documentation. For better documentation, a body
mapping diagram was used to plot the exact locations
of the lesion/s.

Aside from evaluation for the presence of the
clinical manifestations stated above, Wood’s light was
also used as an aid in the diagnosis of tinea
versicolor.11 It was shone onto the subjects’ skin to
determine whether the lesion/s fluoresced a yellowish
green or golden yellow hue which signified the
presence of  Malassezia furfur. A negative result for
Wood’s light examination was graded 0 and positive
result was graded 1. Lastly, the researchers collected
scales from the subjects, particularly from the active
border of  the lesion/s, using sterile surgical blades
and subjected these to 10% KOH test to confirm the
diagnosis. A negative result was graded 0 and positive
result was graded 1.

Subjects who fulfilled the inclusion-exclusion
criteria and consented to join the study were
randomly assigned to receive either ketoconazole and
apple cider vinegar, or ketoconazole alone. Block
randomization was performed after 20 subjects had
been recruited. Allocation concealment was done to
avoid selection bias.

A commercially available brand of  2%
ketoconazole (Nizoral®, Johnson & Johnson,
Philippines) and apple cider vinegar (Heinz®, H.J.
Heinz Company, USA) were used in this research.
The stock concentration of the apple cider vinegar
was 5%; this was diluted it to come up with a 0.5%
concentration, the effective dose against Candida
albicans in a previous study.3 The desired dilution of
the apple cider vinegar was attained by mixing 100
ml of apple cider vinegar with 900 ml of distilled
water. The one liter solution was sufficient for the 5-
day requirements of all the subjects in the treatment
group. The solution was stored in a cool, dry place.
For subjects in the treatment group, body parts with
tinea versicolor lesions were damped with water; 2
ml of 2% ketoconazole shampoo was lathered per
body part affected and left in place for ten minutes
then rinsed with water. The area was pat dried and a

small amount (5ml) of apple cider vinegar solution
was poured on a cotton ball. The wet cotton ball
was spread onto the lesion and the apple cider vinegar
solution was left in place for ten minutes then rinsed
with water. For the control group the same procedure
was done, but it only included the application of  2%
ketoconazole shampoo. Application of  the drug and
adjunct substance was done once a day by the
investigators themselves on days 1 to 5 of  the study.
The test substance/s was/were applied during the time
of  the day that was most convenient for each patient.
Treatment duration was based on the suggested
administration of  topical ketoconazole. The short
treatment of 5 days was preferred against the classical
treatment duration of 14 days because of its cost-
effectiveness in treating tinea versicolor.12 After
intervention, all subjects were instructed to not rinse
the treated areas nor take a bath until at least one
hour had elapsed.

Progress of treatment was monitored on days 6,
13, 20, and 27, by rating the clinical signs and
symptoms using the same 4-point scale utilized during
the recruitment process. Both Wood’s lamp
examination and 10% KOH test were rated 0 if  they
yielded negative results and 1 if  positive. Occurrence
of adverse events was noted during the entire
intervention and monitoring phase.

Treatment success was defined as a negative
KOH test (absence of  hyphae and spores), negative
yellowish green or golden yellow fluorescence on
Wood’s  lamp,  and a  sever i ty  score  of  0  for
erythema, pruritus/itching, and scaling, and
absence of  adverse events. Treatment failure was
defined as the presence of any of the following:
positive KOH test, positive yellowish green or
golden yellow f luorescence on Wood’s lamp,
severity score on the clinical signs and symptoms
of ≥ 1 for erythema, pruritus/itching, and scaling,
and presence of adverse events leading to the
subject’s discontinuation of  participation.

The statistical analysis was done using SPSS
version 22.0. Descriptive analysis and percentages
were reported for the variables. Fisher’s exact test was
used to compare the gender and efficacy of treatment.
Independent t-test was likewise employed to compare
the numerical data, age and duration of  the disease.
All subjects were fully informed about the objectives,
risks, and benefits of  the study and were asked to
sign an informed consent prior to the interview and
history taking. Simplified, age-appropriate
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information sheets were utilized to explain the study
to subjects under 18 years and their assent was
obtained, and written informed consent was given
on their behalf by a parent or guardian. The protocol
was approved by the UERMMMCI Ethics Review
Committee.

Results
A total of  20 patients were enrolled in the study. Four
patients eventually withdrew while 16 completed the
entire treatment and monitoring period. Eight patients
completed the study in each group. Two patients in
the apple cider vinegar-ketoconazole group and one
patient in the control group withdrew due to inability
to comply with follow up requirements. One patient
in the control group withdrew after day 13 when he
transferred residence.

The two groups were comparable in terms of sex
distribution and duration of  disease as seen in Table
1. However, the apple cider vinegar-ketoconazole
group was younger than the control group. Table 2
shows the clinical evaluation of the two groups at
baseline. Scaling was recorded in all patients in both
groups. Pruritus was noted in 90% of the patients in
the apple cider vinegar-ketoconazole group compared
to 80% in the ketoconazole group. Erythema was
recorded in 20% in the apple cider vinegar-
ketoconazole group compared to 30% in the
ketoconazole group. All the patients in both groups
tested positive in the wood’s light and KOH tests.

On day 6 of  the study (Table 3), more patients
had absence of scaling (50% vs 11%) and pruritus
(75% vs 67%) in the apple cider vinegar-ketoconazole
group compared to the control group. Erythema was
absent in all of the patients in the apple cider vinegar-
ketoconazole group compared to the seven patients

in the control group. More patients in the apple cider
vinegar-ketoconazole group were negative on Wood’s
light (88% vs 56%) and KOH testing (75% vs 44%)
compared to the control group. The incidence of
burning sensation was similar in the treatment and
ketoconazole groups. No one reported increased
itchiness in the treatment group compared to one
patient in the ketoconazole group. No one reported
extensive dryness in both groups.

On day 13 of  the study (Table 4), more patients
had absence of scaling in the apple cider vinegar-
ketoconazole group compared to the control group
(88% vs 78%). The absence of pruritus was similar
in the apple cider vinegar-ketoconazole group and
control group. Erythema was absent in all patients in
both groups. More patients in the apple cider vinegar-
ketoconazole group were negative on Wood’s light
(75% vs 56%) compared to the control group. One
patient in the treatment group was positive on KOH
test. None of the patients in both groups reported
burning sensation. There were no reports of increased
itchiness in the treatment group compared to one
patient in the ketoconazole group. The two groups
had similar results in terms of extensive dryness.

On day 20 of  the study (Table 5), both apple cider
vinegar-ketoconazole and ketoconazole groups had
similar findings in terms of absence of scaling and
erythema. However, there were more patients who
reported absence of pruritus in the apple cider vinegar-
ketoconazole group compared to the control group
(88% vs 67%).  All of the patients in the apple cider
vinegar-ketoconazole group were negative on Wood’s
light and KOH testing while one patient in the
ketoconazole group was still positive on both tests.
None of the subjects in both treatment and control
groups reported burning sensation, increased itchiness
or extensive dryness.

Table 1.  Baseline characteristics of apple cider vinegar-ketoconazole and ketoconazole groups.

Demographic characteristics Apple cider + ketoconazole Ketoconazole P value

Age (years; mean ± SD) 18.1 ± 7.5 35.2 ± 17.04 0.01*

Sex
Male 8 (80%) 7 (70%) 1.00**
Female 2 (20%) 3 (30%)

Duration of disease (years; mean ± SD) 2.47 ± 5.5 2.81  ± 3.2 0.87*

* T-test
** Fisher's exact test
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Table 2.  Baseline clinical and laboratory evaluation of apple cider vinegar-ketoconazole and
ketoconazole groups.

a Fisher's exact test
-b No statistics are computed because results at baseline are constant

Table 3. Clinical and laboratory evaluation of apple cider vinegar-ketoconazole and ketoconazole
groups on day 6.

a Fisher's exact test
-b No statistics are computed because results at baseline are constant
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Table 4. Clinical and laboratory evaluation of apple cider vinegar-ketoconazole and
ketoconazole groups on day 13.

a Fisher's exact test
-b No statistics are computed because results at baseline are constant

On Day 27 of  the study (Table 6), all the patients
in the apple cider vinegar-ketoconazole group had
absence of scaling compared to one patient in the
control group. All the patients in the apple cider
vinegar-ketoconazole group reported absence of
pruritus while five patients in the ketoconazole group
had pruritus. All the patients reported absence of
erythema in both groups. All the patients in the apple
cider vinegar-ketoconazole group were negative on
Wood’s light while one patient in the control group
was positive. All patients in both groups were negative
on KOH test. As noted during the previous week,
none of the subjects in both treatment and control
groups reported burning sensation, increased itchiness
or extensive dryness.

A greater percentage of resolution each week
was observed in the apple cider vinegar-ketoconazole

group compared to the control group. Complete
resolution of  the three clinical parameters (pruritus,
erythema and scaling) was achieved earlier in the
apple cider vinegar-ketoconazole group than in the
control group. Erythema was the first symptom to
resolve completely - earlier in the apple cider vinegar-
ketoconazole group and sustained in both groups
until the end of  the study. Pruritus and scaling, on
the other hand, resolved completely only in the apple
cider vinegar-ketoconazole group by the end of the
study. These show that the resolution of  signs and
symptoms were faster in the apple cider vinegar-
ketoconazole group than in the control group.

There was no significant difference between the
apple cider vinegar-ketoconazole and ketoconazole
groups in terms of  scaling, pruritus, erythema,
Wood’s Lamp testing, 10% KOH testing, and adverse
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Table 5. Clinical evaluation and laboratory evaluation of apple cider vinegar-ketoconazole
and ketoconazole groups on day 20.

a Fisher's exact test
-b No statistics are computed because results at baseline are constant

events on days 6, 13, 20 and 27  as seen in Tables 3,
4, 5 and 6, respectively. At the end of  the four-week
clinical evaluation, eight subjects in the apple cider
vinegar-ketoconazole group and seven in the
ketoconazole group met the criteria for treatment
success. One subject in the control group was
considered as a treatment failure due to persistence
of  mild scaling, pruritus, and a positive result on
Wood’s light. Using the Fisher’s exact test, results
showed that there was no significant difference
regarding the response between the two groups as
seen in Table 7.

Discussion
There are numerous accounts on the use of apple
cider vinegar as home remedy for fungal skin
infections,1 however, its safety and efficacy has not
been sufficiently studied.2

This study showed that the treatment and control
groups are comparable in terms of sex and disease
duration. The duration of disease in our subjects is
consistent with the findings of Abdulah that the
duration of clinically obvious lesions in tinea
versicolor may vary from one week up to 20 years.13

The lesions may last months to years and may fade
during the cooler months of  the year. Duration as
long as 35 years has been reported.13 Despite
randomization, the ketoconazole group turned out
to be significantly older, probably because of  the
small sample. Nevertheless, a previous study showed
no correlation between the effectiveness of treatment
with ketoconazole and the age of subjects17 as well
as with gender, hyperhidrosis, greasiness of  the skin
and involved body area.

The use of apple cider vinegar as an adjunct to
ketoconazole showed a trend toward the resolution
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Table 6. Clinical and laboratory evaluation of apple cider vinegar-ketoconazole and ketoconazole
groups on day 27.

a Fisher's exact test
-b No statistics are computed because results at baseline are constant

Table 7.  Treatment success in apple cider vinegar-ketoconazole and ketoconazole groups at the end of the 4-week
study.

Parameters Apple cider + ketoconazole Ketoconazole P valuea

Treatment success 8 (100%) 7 (88%)
1.00

Treatment failure 0 (0%) 1 (12%)

a Fisher's exact test
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of  signs and symptoms such as pruritus, erythema
and scaling. The results of this study support the
findings of antifungal properties of apple cider vinegar
as previously studied in vitro.2

The laboratory parameters used showed that
not all subjects in the ketoconazole group had
negative results at the end of  the study. The Wood’s
light examination may fail to show a false negative
result if the area is washed prior to the test.13, 14 In
the 10% KOH examination, all subjects in the
ketoconazole group showed negative results at the
end of monitoring despite one subject who tested
positive only on day 20. In comparison, treatment
success for all subjects in the apple cider vinegar-
ketoconazole group was achieved by day 20, based
on both laborator y  examinat ions,  and was
sustained until the end of  the study.

The diagnosis of tinea versicolor was based on
the  observat ion of  short  hyphae and yeast
(“spaghetti and meatballs”) in the scales of a
specimen examined by a dermatology resident.13

However, cases where only hyphae were seen were
not signed out as positive.13 This seems evident in
this study wherein most of the samples taken after
the treatment no longer demonstrated the classical
“spaghetti and meatballs” appearance under the
microscope. Wood’s lamp examination is less
sensitive compared to KOH examination and
culture15 in diagnosing tinea versicolor. All subjects
tes ted negat ive  on day 27,  the  las t  day of
monitoring.

Side effects were manifested in both treatment
and control groups, including burning sensation
and extensive drying, while increased itchiness was
observed in some patients in the ketoconazole
g roup.  The other  known s ide  e f fec ts  of
ketoconazole include local irritation and itching
while with apple cider vinegar, chemical burns.16

However, these side effects were mild enough not
to cause discontinuation of the treatment.

The limitations of this study were inability to
obtain the computed sample size, documentation
of pruritus and adverse events based on self-report,
and significant attrition. Percentage difference in
parameters from week to week was found to favor
the apple cider vinegar-ketoconazole group. Thus,
it is concluded that apple cider vinegar may be a
safe and efficacious adjunct to 2% ketoconazole
shampoo in the treatment of  tinea versicolor.
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