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Abstract: BACKGROUND: Pityriasis versicolor is a fungal infection caused by Malassezia spp. that has frequent
relapses. OBJECTIVES: The main objective of this research was to perform phase I and II clinical studies, using for-
mulations containing essential oil of Cymbopogon citratus in patients with pityriasis versicolor. METHODS: Phase
I study included twenty volunteers to ascertain the safety of the formulations. In phase II, 47 volunteers random-
ly received essential oil formulations at 1.25 μL/mL concentration, for forty days. The shampoo should be
applied three times a week and the cream twice a day. A control group in phase II, consisting of 29 volunteers,
received the same formulations but with 2% ketoconazole as the active ingredient. RESULTS: No significant
adverse events were observed in volunteers during Phase I. In Phase II, 30 (63.83%) volunteers using essential oil
and 18 (62.07%) using ketoconazole remained until the end of the study. We observed a predominance of lesions
in disseminated form, with M. sympodialis detected as the predominant agent identified in cultures. After 40 days
of treatment, the rate of mycological cure was 60% (p <0.05) for the group treated with essential oil of C. citratus
and over 80% (p <0.05) for the group treated with ketoconazole formulations. CONCLUSIONS: Notwithstanding the
safety and antifungal effects observed in this study after application of formulations containing the essential oil
of C. citratus, further studies with larger populations should be performed to confirm the actual potential of these
formulations in the treatment of patients with Pityriasis versicolor.
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Resumo: FUNDAMENTOS: Pitiríase versicolor é uma micose causada pela Malassezia spp., e que apresenta frequen-
tes recidivas. OBJETIVOS: Este trabalho objetivou realizar estudos clínicos de fase I e II, para essa patologia, com
óleo essencial de Cymbopogon citratus. MÉTODOS: Na fase I, participaram vinte voluntários para averiguar a
segurança das formulações. Na fase II, 47 voluntários receberam as formulações do óleo essencial a 1,25 μL/mL,
as quais deveriam ser utilizadas por quarenta dias, sendo o xampu três vezes por semana e o creme duas vezes
ao dia. Um grupo controle na fase II, constituído por 29 voluntários recebeu as mesmas formulações, com ceto-
conazol a 2%. RESULTADOS: Verificada a segurança das formulações com a finalização da fase I, onde nenhuma
reação adversa significativa foi observada nos indivíduos sadios, conduziu-se a fase II. Nesta segunda fase, 30
(63,83%) voluntários utilizando óleo essencial e 18 (62,07%) cetoconazol permaneceram até o final do estudo.
Observaram-se nos pacientes com pitiríase versicolor predomínio de lesões na forma disseminada e M. sympo-
dialis foi o agente predominante identificado em cultura. Após 40 dias de tratamento, obteve-se um percentual
de cura micológica de 60% (p < 0,05) para o grupo tratado com óleo essencial de C. citratus e superior a 80% (p
< 0,05) para o grupo tratado com cetoconazol. CONCLUSÕES: Apesar da segurança e efeito antifúngico observados
após aplicação das formulações contendo óleo essencial de C. citratus, outros estudos com maior número de por-
tadores de pitiríase versicolor precisam ser realizados para confirmar o real potencial destas formulações.
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INTRODUCTION
Pityriasis versicolor or Tinea versicolor is a

superficial mycosis caused by yeasts of the genus
Malassezia spp., prevalent in tropical countries and
especially affecting individuals with diminished
immunity status. It is a pigmentation disorder clinical-
ly characterized by the presence of macular lesions,
initially perifollicular with fine scaling, variable color
spanning from white to brown and occasionally
becoming erythematous.1-3

The treatment of this fungal infection varies
depending on the severity of the lesions, usually
including topical or systemic imidazole derivatives.
However, the emergence of fungal strains resistant to
the available antifungal agents on the market and the
frequent bouts of recurrence of pityriasis versicolor in
patients, demonstrate that the development of new
antifungal agents is a necessary strategy to overcome
problems encountered in treating this disease.4-5

Several studies have reported the antimicrobial
activity of the essential oil of Cymbopogon citratus (DC)
Stapf against different Gram positive and Gram nega-
tive pathogenic bacteria, yeasts and filamentous
fungi.6-8 Some authors attribute the oil’s antimicrobial
properties to the presence of citral in its composition.9

Investigations on this oil’s activity over the genus
Malassezia found that the growth of 100% strains was
inhibited at 1.25 μL/mL concentration by a mecha-
nism which certainly involved the essential oil-ergos-
terol interaction with the fungal membrane.10

In addition to the proven antifungal activity of
the essential oil of Cymbopogon citratus, other preclini-
cal in vitro and in vivo studies on toxicity confirmed
the safety of this product at low concentations.10-14

Based on the aforementioned preclinical studies
that confirmed the antifungal activity and safety of
this oil, we conducted phase I and II clinical studies
with two pharmaceutical formulations containing
essential oil of C. citratus in the forms of shampoo and
cream.

MATERIAL AND METHODS
Population
The study included 96 volunteers who attended

the dermatology outpatient clinic in the Lauro
Wanderley University Hospital at the Federal
University of Paraiba between January 2010 and
January 2011. Of this total, 20 volunteers participated
in the clinical phase I study and 76 participated in the
clinical phase II study.

At the end of Phase I, designed to assess the
safety of the shampoo and cream formulations con-
taining essential oil of C. citratus, a randomized, com-
parative phase II study with patients clinically diag-
nosed with Tinea versicolor was initiated in the afore-

mentioned outpatient clinic. 
Mycological diagnosis of individuals with

pityriasis versicolor was confirmed by direct examina-
tion with addition of potassium hydroxide (KOH) at
20% and permanent Quink Ink (Parker) at 2:1 and cul-
ture in Mycosel Agar supplemented with ox bile and
olive oil.15-16 For identification of Malassezia species we
followed the protocol proposed by Erchiga, Palomo
and Moyano (2008). Pregnant women, immunosup-
pressed patients or those using antifungal drugs in the
last 30 days were excluded from the survey.

Experimental Protocol 
Patients were instructed to use both formula-

tions: a shampoo and a cream containing the essential
oil of C. citratus at 1.25 μL/mL concentration. The
shampoo should be applied three times a week and
the cream twice a day, both for forty days. Patients
were instructed to apply the shampoo on the scalp in
the morning and evening after bathing, leaving it to
act for five minutes before rinsing and applying the
cream at the lesions sites.

In Phase II there was a control group, com-
prised of 29 volunteers who used the same formula-
tions, but containing 2% ketoconazole as the active
constituent, following the same posology and treat-
ment time frame.

At the end of the 40-day period, patients
returned to the dermatology clinic and mycology lab-
oratory at the hospital for evaluation of therapeutic
response by direct examination and culture of lesions.
Patients who agreed to participate in the study signed
an informed consent form, as provided in the
Regulatory Guidelines and Standards for Research
involving human beings, Resolutions 196/96 and
251/97 National Health Council. This research was
approved by the Ethics Committee in Human
Research of the CCS/UFPB, protocol No. 0037.

Safety and tolerability
In both phases groups were evaluated regard-

ing local and systemic toxicological manifestations,
especially: stinging, swelling, redness, itching or other
adverse reactions to any of the formulations.

Statistical Analyses 
Nominal variables such as: sex, itching, skin

color, location, color and type of lesion, and Malassezia
species were analyzed using the chi-square test, while
the continuous variable “age” was analyzed by
unpaired t-test (student). To examine the efficacy of
the two treated groups (before and after treatment)
and compare the healing power of the products (i.e
the proportion of patients with mycological cure) we
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used the Fischer test. Tests were performed using
GraphPad Prism© 5.00 (GraphPad Software, San
Diego California, USA). Differences were considered
statistically significant when p < 0.05. 

RESULTS
Phase I
The average age of the 20 volunteers who par-

ticipated in phase I was 25-37 years and 11 (55%) of
them were males. The volunteers showed good
acceptance of the formulations and reported no
adverse reactions while using them or afterwards. A
volunteer (5%) when asked about possible symptoms
reported a burning sensation in the scalp on the first
day of using the shampoo containing essential oil of C.
citratus. 

Phase II
After the safety of formulations was verified in

phase I, we proceeded with phase II. At this time, thir-
ty volunteers that used products containing essential
oil of C. citratus and eighteen using 2% ketoconazole
formulations completed the treatment, reaching a
36.17% non-adherence rate to the first group and
37.93% for the second. The reasons for failure in the
assessment protocol were several: lack of trust in the
treatment; fail to return to the service of dermatology
or mycology laboratory and patients not found for fol-
low-up.

No statistically significant difference was
observed for demographic data of patients evaluated
in phase II (Table 1). The species M. sympodialis was
the predominant pathogen identified by culture,
regardless of the treated group.

After the treatment period, there was a statisti-
cally significant reduction in the number of patients
with pityriasis versicolor in both groups (Graph 1).
Although data on mycological cure have pointed dif-
ferences in results between groups treated with oil
and ketoconazole, both groups showed relevant ther-
apeutic response confirmed respectively by mycolog-
ical cure equal or superior to 60% (Graph 2).

Safety and tolerability
From the standpoint of safety and tolerability, a

voluntary group with 2% ketoconazole reported
headache during use of this formulation, which did
not discouraged him from continuing treatment and
returning to the dermatology service for reassess-
ment.

DISCUSSION
The formulations were well tolerated by the

group on phase I. However a volunteer (5%) cited a
burning sensation on the scalp on the first day of

shampoo application. It might not be related to the
formulation containing the essential oil of C. citratus
itself, but to other variables such as the manner it was
applied to the scalp.

The demographic data in this study are in
agreement with several other studies in Brazil and
worldwide. Pityriasis versicolor is a cosmopolitan dis-
ease that affects infants to elders, mostly aged
between 15 and 30 years.17-18 Patients with pityriasis
versicolor usually have multiple lesions on the trunk,
especially on the back, interspersed with normal skin.
The neck and proximal upper extremities are also fre-
quently affected. On the face, lesions are more com-
mon in children than in adults.1,18 The following fre-
quencies of lesions were observed through a study
performed in Manaus (Brazil): widespread (31.50%),
trunk (20.65%), upper limbs (13.75%), lower limbs
(9.50%), face (8.85%).19

Patients Essential oil (n=30) Ketoconazole (n=18)

Age (mean, [range]) 14-65 (32.8 years) 13-56 (33.5 years)
Gender (M/F) 10 (33.3%)/ 20 (66.7%) 10 (55.5%)/ 8 (44.4%)

Skin color
White 16 (53.3%) 6 (33.3%)
Brown 12 (40.0%) 6 (33.3%)
Black 2 (6.7%) 6 (33.3%)

Site of the lesion
Face 1 (3.3%) -
Front torso 4 (13.3%) 1 (5.5%)
Back torso 4 (13.3%) 3 (16.7%)
Upper limbs 7 (23.3%) 4 (22.%)
Lower limbs 1 (3.3%) 1 (5.5%)
Disseminated 13 (43.4%) 9 (50%)
Itch 12 (40.0%) 8 (44.4%)

Color of the lesion
Hypochromic 25 (83.3%) 14 (77.8%)
Hyperchromic 4 (13.3%) 3 (16.7%)
Erythematous 1 (3.3%) 1 (5.5%)

Type of lesion
Pityrosporum 6 (20.0%) 3 (16.7%)
Plates 23 (76.7%) 15 (83.3%)
Both 1 (3.3%) -

Malassezia species
M. sympodialis 10 (33.3%) 6 (33.3%)
M. furfur 8 (26.7%) 2 (11.1%)
M. obtusa 1 (3.3%) -
M. globosa - 1 (5.5%)
M. sloofiae - 1 (5.5%)
Malassezia spp 11 (36.7%) 8 (44.4%)

TABLE 1: Clinical characteristics of patients

- : Not detected
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Regarding the etiologic agent, this study
showed a prevalence of M. sympodialias and M. furfur.
These agents were among the most commonly isolat-
ed in other studies conducted in Goiania (Brazil) and
countries like Spain and Indonesia.20-22

The adherence was not a limiting factor for this
research, since better results could have been per-
ceived if many patients had not abandoned the treat-
ment. Other phase II clinical studies for treatment of
fungal infections, diabetes mellitus and fibromyalgia
have observed similar adherence rates, ranging
between 26-50%.23-25

The mycological cure rate for patients treated
with essential oil of C. citratus, reaffirms the antifungal
potential of this oil on Malassezia yeasts observed in
preclinical trials, as well as the safety of formulations
in the applied concentration (1.25 μL/mL). However,
there was a discrepancy in percentage of the etiologi-
cal agent’s sensitivity between in vitro and in vivo stud-
ies, a fact previously observed in similar studies.26-27

Research on medicinal plants, especially on
essential oils, are promising once such substances
have markedly less side effects, low cost and
increased security for population, when compared
with antifungal agents available in the market, as the
ketoconazole and amphotericin B.6,28-29

GRAPH 1: Patients with mycosis before (day 1) and after treatment
(41 days) with cream and shampoo with essential oil of C. 

citratus or Ketoconazole * p <0.05 (Fischer's test) 

GRAPH 2: Percentage of patients with mycological cure after treat-
ment with cream and shampoo containing essential oil of C. citra-

tus or ketoconazole. * p <0.05 (Fischer's test) 

The products containing the essential oil of C.
citratus used in this study, certainly by the low per-
centage in the formulation, showed an interesting
cost/benefit, since their values were compatible with
the formulations containing ketoconazole. 

CONCLUSION
Results of this study indicate good prospects

for clinical application of essential oil of C. citratus for
treatment of Tinea versicolor, due to security and bio-
logical effects observed in vivo by mycological cure the
group treated with the essential oil of C. citratus.
However, it is interesting to conduct further studies
with a large number of patients with pityriasis versi-
color in order to verify the actual potential observed
in this study.
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