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Abstract
Introduction and Objective. Skin mycoses is a neglected condition with low quality of life and morbidity that primarily 
affects school-aged children in developing nations. Current treatment options have considerable limits, emphasizing the 
critical need for alternative therapies. The purpose of this clinical trial was to evaluate the potential benefit of Mycofungi 
cream in individuals with superficial fungal skin infection disorders. �  
Materials and method. Patients with cutaneous mycoses ranging in age from 2–65 years were randomly assigned to either 
Mycofungi (Syzygium aromaticum (L.) Merr.) cream or Terbinafine creams. Within a four-week follow-up, the rates of cure 
or improvement were compared between the two groups. An incidental side-effect was also noted. �  
Results. A total of 256 individuals with skin mycoses were preliminarily screened, and 80 eligible participants enrolled and 
randomly assigned to the Mycofungi (n=40) or Terbinafine (n=40) groups. Overall, 92.5% (37/40) of patients with cutaneous 
mycoses were asymptomatic or had improved condition following Mycofungi application at the final follow-up appointment. 
After four weeks of treatment, the clinical cure rate was high and nearly identical in the two groups: 80% in the Mycofungi 
group and 85% in the Terbinafine group. Both terbinafine and mycofungy were well tolerated. �  
Conclusions. The efficacy of Mycofungi cream (S. aromaticum) in treating or reducing the severity of skin mycoses was 
proven in this clinical trial. Nonetheless, additional detailed experiments are needed to reach a conclusion on the efficacy 
of Mycofungi.
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INTRODUCTION

Skin mycoses are Skin Neglected Tropical Diseases [1] 
characterized by lesions of the nails, scalp, and skin [2, 3]. 
Although fungi are part of the commensal skin microbiota, 
various species can cause illnesses that are often recurrent or 
chronic. Skin mycoses affect 20–25% of the world population 
[4]. Causative agents include yeasts, with Candida species 
being the most prevalent and dermatophytes [4, 5]. Candida, 
Cryptococcus, Malassezia, and Rhodotorula, species are 
skin commensals, but can also become pathogenic [4]. 
Skin candidiasis is an acute or chronic, superficial or deep 

infection with a very wide clinical spectrum. It is mainly 
found in patients with compromised host defences or skin 
flora [6, 7]. Malassezia species are lipophilic yeasts, which 
are part skin microbiome. Malassezia species can cause 
diseases such as Malassezia folliculitis, head and neck 
dermatitis, seborrheic dermatitis, and pityriasis versicolor 
[8–10]. Pityriasis versicolor is a benign and frequent infection 
reported worldwide with more than 50% prevalence in 
tropical countries. It is characterized by hyperpigmented 
or hypopigmented finely scaly macules [11]. Besides, 
dermatophytes are filamentous fungi, Epidermophyton, 
Microsporum, and Trichophyton characterized by partitioned 
mycelium and spore production. Trichophyton rubrum is 
the main causative agent of superficial dermatophytosis 
worldwide. T. violaceum is predominantly diagnosed in 
Northern and Eastern Africa while M. audouinii and T. 
soudanense are mainly encounter in Central and West Africa 
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[12]. Dermatophytes attack mainly the epidermal stratum 
corneum and the integuments, at the expense of keratin, 
and are generally distributed in a ubiquitous manner [13, 
14]. Clinically, dermatophytes cause cutaneous-phanerial 
pathologies called dermatophytosis, mainly manifested by 
damage to the skin (circine epidermophytia, intertrigo), scalp 
(clipping ringworms, inflammatory ringworms, Tinea capitis, 
favic ringworms), nails (Onychomycosis or onyxis) and hair 
(folliculitis, sycosis) [15]. Many reports emphasize the heavy 
burden of dermatophytosis in Africa with a prevalence of 
10% to more than 70%. Tinea capitis is the primary clinical 
presentation of dermatophytosis in African children while 
tinea corporis is mainly found in African adults [12].

Overall, the incidence of fungal infections has 
increased tremendously in the last few decades due to 
the extensive application of broad-spectrum antibiotics, 
immunosuppressive agents and medical implant devices [16]. 
Mycotic infections disease has therefore become a serious 
public health problem with a high rate of affected people.

Frontline treatment of skin mycoses includes polyenes 
(Amphotericin B, Nystatin), azoles (Clotrimazole, 
Isoconazole, Itraconazole, Fluconazole, Tioconazole, 
Voriconazole), echinocandins (Anidulafungin, Caspofungin, 
Micafungin), and topical allylamines (Terbinafine, Naftifine) 
[17–20]. However, drawbacks such as toxicity, emergence of 
drug resistance and complex drug interactions, jeopardize 
the effectiveness of these drugs [19–24]. Therefore, new, 
innocuous and more effective antifungal agents should be 
developed urgently.

Preliminary work shows the anti-dermatophyte, 
anticandidal and antimould potency of Syzygium aromaticum 
[25–29]. Syzygium aromaticum-based cream (Mycofungi 
cream) further showed efficacy and safety in a guinea pig 
model [30] warranting clinical validation.

Therefore, the present study aimed at the clinically 
evaluated health benefit of Mycofungi cream in cutaneous 
fungal infections.

MATERIALS AND METHOD

Description of the herbal drug Mycofungi. This is an herbal 
medicinal product used by the population to treat fungal 
infections of the skin, scalp and nails. It is presented in the form 
of whitish cream in 100g tube manufactured by Laboratoire 
Roger Ducos, a local Cameroonian company which develops 
some cosmetical and category 2 pharmaceutical products 
according to the WHO phytomedicines classification. 
Mycofungi was prepared using Syzygium aromaticum cloves 
in accordance with pharmaceutical formulation standard 
preparation procedures.

Ethical considerations. The protocol was reviewed and 
approved by the Cameroon National Ethics Committee 
(Ref. No. 2016/11/842/CE/CNERSH/SP) and participating 
centre (CMA Elig-Essono). The study was conducted in 
accordance with the Declaration of Helsinki and good 
clinical practice guidelines. Written informed consent was 
given by the patients, or by a parent/guardian in the case of 
minor patients, prior to entering the study.

Study design and areas. The study consisted of a zero-
phase randomized, single-blind clinical trial in patients 

with skin fungal infections to evaluate the clinical benefit 
of Mycofungi versus Lamisil (Terbinafine). It was conducted 
from April 2017 – April 2018. All activities were performed at 
the Elig-Essono Sub-divisional Medical Center, Elig-Essono, 
Yaounde, Cameroon. No changes occurred in methods after 
trial commencement.

Inlusion criteria. The following inclusion criteria were 
adopted: male and female gender; aged 3 – 62 years; 
presenting classic signs and symptoms of superficial 
mycosis, such as pruritis, fever, pustules, burn sensation, 
pain, erythema, purpura, angiomas, vesicles, pustules, 
papule, nodules, vegetation, squamous, atrophy, cruste, 
erythemato-squamous, sclerosis, erosion, ulcerations, fissure 
and lichenification, as ascertain by a dermatologist; being 
able and willing to follow the protocol and attend the study’s 
scheduled visits for the duration of the trial, as well as signing 
an informed consent form. The informed consent form for 
underage participants was signed by a parent/guardian.

Exclusion criteria. The following exclusion criteria were 
adopted: serious intercurrent illness, fatigue, any situation 
that could significantly interfere with compliance with the 
study, including all the prescribed assessments and follow-
ups, pregnancy, lactation, significant surgical or medical 
disorders, or recent history of using antifungals.

Participants and enrollment. On admission, patients were 
fully examined by the dermatologist for skin mycosis. Those 
patients who fulfilled the inclusion criteria and signed the 
inform concern form were enrolled. The enrolled volunteers 
were randomized into two treatment groups.

Treatments and follow-up. Patients were arbitrarily allocated 
to receive either Mycofungi cream as the intervention group, 
or Terbinafine cream as the control group. The maximum 
dose per application was limited to 5 g per day, as long as it 
covered less than 30% of the body surface area. Patients were 
asked to apply a suitable quantity of treatment cream on skin 
lesions once daily throughout the four-weeks study. In the 
control group, patients received Terbinafine (Lamisil) cream 
which was similar to the Mycofungi cream prescription. 
Participants who did not use a minimum of 70% of the 
cream during the trial period were intolerant to the drug. 
The patients were consulted at the beginning, and after 1, 
2, 3 and 4 weeks of the study period; their symptoms were 
assessed in terms of frequency and severity on a scale of 
symptoms of disease progression. Patients or parents of 
patients participating in the trial also received frequent 
telephone calls to check on their health status. The phone 
calls represented a follow-up and retention programme, 
designed to minimize the number of participants opting-out 
prematurely. Concomitant application of the study treatment 
and other medications to the same area was prohibited.

Outcome estimation. The primary outcomes in this trial 
were estimated as changes in the frequency and severity of 
symptoms. The absence of clinical signs of superficial fungal 
infection in patients at the end of the four weeks treatment 
indicated an efficacy of the product. The estimation of clinical 
signs were measured as (1) cure (complete resorption of 
signs and symptoms), (2) improved (considerable resolution 
of signs and symptoms), and (3) failure (no improvement). 
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Patients were monitored for any relapse one week after 
treatment and patient-reported adverse events.

Safety assessment. Adverse events were defined as either a 
new event emerging after administration of the trial drug, 
or any previous event that increased in severity following 
drug administration. They were monitored throughout the 
treatment period until the follow-up visit (defined as 28 days 
after the last dose of study drug) during the weekly follow-up 
visits with a dermatologist. All patients were asked to report 
any drug side-effects.

Statistical methods. Data were summarized as mean or as a 
percentage. Chi-square test was used for statistical comparisons 
of qualitative baseline characteristics, such as age and gender, 
and baseline status with a level of significance of 5%.

RESULTS

Patients enrollment. From April 2017 – April 2018, 256 
patients were assessed for eligibility. Eighty consenting patients 
who met inclusion criteria were assigned into two groups of 
forty patients each. No loss to follow-up was recorded in either 
group. Fig. 1 shows the flowchart of the groups’ recruitment, 
distribution, intervention, follow-up, and analysis.

Baseline clinical characteristics. The mean age of participants 
in the Mycofungi and Terbinafine groups was (26.85 ± 13.38) 
and (23.58 ± 16.47) years, respectively. The most representative 
age group was between 22–41 years for the two groups (42 
over 80 patients with 24 from Mycofungi group and 18 
from control group). The ages range of participants were not 
statistically different between the two groups (P = 0.9758). 

Figure 1.  Flow diagram of patient recruitment and  randomized to Mycofungy or placebo
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Females predominated in the Mycofungi group with 21 
patients against 19 males, as well as in Terbinafine group 
with 26 females against 14 males, but the difference was 
not statistically significant (P = 0.256 > 0.05). Additional 
demographic information of the participants are presented 
in Table 1. The majority of parameters in baseline clinical 
characteristics between the two groups were not significantly 
differences (Tab. 1; P > 0.05).

Pruritis and pain were the major symptoms encountered in 
the Mycofungi and Terbinafine groups with 32 and 35; 22 and 
30 occurrences, respectively. The majority of symptoms lasted 
more than four weeks and most of the patients previously 
received antibiotherapy. The diagnosis reveals 20 patients 
suffering from Pityriasis versicolor with 10 in each group, 
21 patients had dermatophytosis of the glabrous skin (11 in 
the Mycofungi group and 10 in the Terbinafine group), six 

Table 1. Profile of patients treated with Terbinafine or Mycofongi

Characteristics Mycofongi Terbinafine Chi square 
test (P 
value)

Evaluable 
patients (n)

40 40

Gender Female 21 26 0.256

Male 19 14

Mean age (year) 26.85 ± 
13.38

23.57 ± 
16.47

0.9758

Age range 
(years)

2-21 12 16

22-41 24 18

>42 4 6

Baseline sign/symptom (Clinical aspect)

Baseline sign/
symptom 

Pruritis (n) 32 35 0.363

Fever (n) 3 4 0.692

Pustules (n) 0 5 0.021

Burn sensation (n) 8 13 0.204

Pain (n) 22 30 0.061

Duration of 
symptoms/
lesion

≤4 weeks (n) 13 13

> 4 weeks (n) 27 27

Previous 
treatment

Receiving antibiotics 
(n)

27 22 0.251

Receiving antivirals 
(n)

2 1 0.556

Receiving 
corticosteroids (n)

2 7 0.077

Receiving 
antihistaminic (n)

2 10 0.012

Receiving antipyretics 
(n)

23 27 0.356

Receiving antifungal 
(n)

26 13 0.004

Receiving antidiabetic 
(n)

1 1 1.000

Receiving antimalarial 
(n)

1 2 0.556

Receiving other 1 6 0.048

Medical history Use of depigmenting 
agents (n)

6 8 0.770 

Obesity (n) 1 7 0.057

Diabetes (n) 1 3 0.615

HIV (n) 2 3 1.000

Scabies (n) 0 3 0.241

Description of skin lesions 

Lesion site Scalp (n) 9 9 1.000

Characteristics Mycofongi Terbinafine Chi square 
test (P 
value)

Large skin folds (n) 1 6 0.048

Minor skin folds (n) 3 4 0.692

Nails (n) 6 6 1.000

Hands (n) 3 5 0.456

Feet (n) 3 5 0.456

Interdigitopalmary (n) 1 0 0.314

Interdigital Plantar (n) 4 4 1.000

Anterior trunk(n) 11 9 0.606

Posterior trunk (n) 13 10 0.459

Buttocks area (n) 9 12 0.446

Primary lesion Erythema (n) 27 24 0.066

Purpura (n) 6 12 0.108

Angiomas (n) 0 1 0.314

Vesicles (n) 24 25 0.818

Pustules (n) 1 7 0.025

Bulles (n) 0 1 0.314

Papule (n) 0 3 0.077

Nodules (n) 4 4 1.000

Vegetation (n) 1 0 0.314

Secondary 
lesion

Squames (n) 23 26 0.491

Atrophy (n) 8 6 0.556

Cruste (n) 23 23 1.000

Erythemato-
squamous (n)

34 32 0.556

Sclerosis (n) 1 3 0.305

Erosion (n) 1 9 0.007

Ulcerations (n) 0 1 0.314

Fissure (n) 5 12 0.056

Lichenification (n) 1 1 1.000

Overall clinical diagnosis

Pityriasis versicolor (n) 10 10 0.974

Dermatophytosis of 
the glabrous skin (n)

11 10 0.974

Perionyxis (n) 2 4 0.974

Tinea capitis (n) 8 9 0.974

Intertrigo (n) 3 3 0.974

Onychomycoses (n) 2 2 0.974

Nappy rash (n) 4 2 0.974

(n) - frequency of age, gender and baseline status, and clinical diagnosis. 
* Chi-square test was used for statistical comparisons with a level of 
significance of  5%.
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patients had perionyxes (two in the Mycofungi group and four 
in the Terbinafine group), 17 had Tinea capitis (eight in the 
Mycofungi group and nine in the Terbinafine group), six had 
intertrigo (three in each group), four had onychomycosis (two 
in each group) and six patients had nappy rash (four in the 
Mycofungi group and two in the Terbinafine group) (Tab. 1).

Clinical response. Within-group changes in severity 
of symptoms in both groups were significantly lessened 
after intervention (P> 0.05). Severity of symptoms were 
significantly reduced in both groups (Fig. 2, Tab. 2). Repeated 
measures logistic regression analysis showed that over the 
course of the study, both treatments induced significant 
reduction in severity (P < 0.05). The clinical success rates were 
similar in the two treatment groups, and of the 80 evaluable 

patients who received both treatments, none was cured or 
asymptomatic at the first follow-up visit (after one week).

For patients who received Mycofungi cream, 18 (45%) were 
improved and 22 (55%) failed treatment at first follow up visit. 
At the second visit, 20 patients (50%) were cured, 15 (37.5%) 
patients improved, and five patients (12.5%) failed treatment. 
At the third visit, a total of 23 patients (57.5%) were cured, 
14 patients (35%) improved, and three patients (7.5%) failed 
treatment. The clinical cure rate in the Mycofungi group was 
80% (32/40) at the final follow-up visit. Five patients were 
clinically improved and three patients had a recurrence. 
Overall, at the final follow-up visit, 92.5 % (37/40) were 
asymptomatic or improved.

In the group receiving Terbinafine, only five of 40 patients 
(12.5%) were clinically improved and 35 of 40 patients (87.5%) 

Table 2. Frequency of absence of symptoms on days 7, 14, 21 and 28  in the Terbinafine/Mycofungi cream groupsupon treatment

Day 7 Day 14 Day 21 Day 28 Last visit

Skin mycoses Outcome MYC TER MYC TER MYC TER MYC TER MYC TER

Pityriasis versicolor (n) Cured
Improved

Failure

0
2
8

0
2
8

6
4
0

6
4
0

7
3
0

9
1
0

9
1
0

9
1
0

10
0
0

9
1
0

Dermatophytosis of glabrous skin (n) Cured
Improved

Failure

0
4
7

0
1
9

3
8
0

6
3
1

5
6
0

9
0
1

9
2
0

9
0
1

10
1
0

9
0
1

Perionyxis (n) Cured
Improved

Failure

0
1
1

0
0
4

1
0
1

4
0
0

1
0
1

3
1
0

1
0
1

3
1
0

1
0
1

3
1
0

Tinea capitis (n) Cured
Improved

Failure

0
6
2

0
1
8

6
2
0

9
0
0

6
2
0

9
0
0

7
1
0

9
0
0

8
0
0

9
0
0

Intertrigo (n) Cured
Improved

Failure

0
2
1

0
1
2

2
0
1

2
0
1

2
1
0

2
0
1

3
0
0

2
0
1

3
0
0

2
0
1

Onychomycosis (n) Cured
Improved

Failure

0
0
2

0
0
2

0
0
2

0
2
0

0
1
1

0
2
0

1
0
1

0
2
0

1
0
1

0
1
1

Nappy rash (n) Cured
Improved

Failure

0
3
1

0
0
2

2
1
1

2
0
0

2
1
1

2
0
0

2
1
1

2
0
0

3
0
1

2
0
0

Summary Cured
Improved

Failure

0
18
22

0
5

35

20
15
5

29
9
2

23
14
3

34
4
2

32
5
3

34
4
2

36
1
3

34
3
3

(n) - frequency

Figure 2. Efficacy Evaluation of the Mycofungi and Terbinafine Treatments over the weeks
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failed treatment by the first follow-up visit. By the second 
visit, 29 (72.5%) were cured, nine (22.5%) improved, and 
two (5%) failed treatment. At the third and fourth visits, 34 
(85%) were cured, four patients (10%) were improved and 
two (5%) did not respond to treatment. At the final follow-up 
visit, 95% (38/40) were asymptomatic or improved (Fig. 3). 
The recurrence rates in both treatment groups were not 
statistically different Tab. 2).

In the light of the findings, within the first two weeks 
Terbinafine portrayed higher cured rate of efficacy compared 
to Mycofungi, this pattern continued until the third week 
when Terbinafine showed superiority in the cured rate 
with 34 versus 23 for Mycofungi. However, Terbinafine’s 
efficacy did not improve after the third week, whereas that 
of Mycofungi continued to progress to reach comparable 
effectiveness with Terbinafine by the fourth week (Fig. 2). 
This suggests a delayed action of Mycofungi.

With the exception of perionyxes, onychomycosis and 
nappy rash which recorded one treatment failure each, all 
skin mycoses were cured or improved by Mycofungi cream, 
similarly to the Terbinafine group.

Adverse effects. Overall, a favourable 95% (38/40) response 
was attained for patients who received Mycofungi. Apart from 
two patients who reported residual nappy rash and contact 
irritant dermatitis, no adverse effects from the interventions 
were reported by patients. Lastly, one patient keen for 
depigmentation or bleaching was recorded, suggesting an 
allergy reaction probably linked to an interaction between 
Mycofungi and the bleaching agent. However, allergic contact 
sensitivity to commonly used antifungal drugs such as 
miconazole, econazole, tioconazole and isoconazole, has 
been previously reported [31].

DISCUSSION

The study evaluated the safety and efficacy of Mycofungi 
in mitigating skin mycosis symptoms via a randomized, 
Terbinafine-controlled clinical trial. Mycofungi like 
Terbinafine was found to significantly reduce severity in 
skin mycosis. This finding is particularly important when 
considering the superiority of Terbinafine versus a number 
of medications used for the management of superficial 
mycosis. Given that the reduction in symptoms in the 
Mycofungi group was close to 90%, this effect is clinically 
significant. Although animal and experimental studies 
have been conducted on Mycofungi, only the present study 
demonstrated its clinical efficacy. A herbal combination 
drops containing S. aromaticum exhibited good efficacy 
in reducing the burden of skin infection as well as acute 
external otitis symptoms [32]. S. aromaticum cloves are spices 
consisting in a mixture of phytochemicals, such as phenolic 
acids, flavonol glucosides, tannins and phenolic volatile oils 
(eugenol, acetyl eugenol), endowed with multiple medicinal 
benefits including strong antioxidant, carminative, anti‐
inflammatory, antinausea, antivomiting, antiproliferative, 
mouth freshening, antibacterial, antifungal, analgesic, 
antiseptic and sedative effects that represent a significant 
therapeutic added value [32, 33].

Although a randomized controlled trial protocol was 
adopted in the present study, there were limitations such as 
the small sample size, which should be further increased for 
a consistent interpretation of the obtained results.

CONCLUSION

This randomized Terbinafine-controlled clinical 
trial demonstrated the efficacy of Mycofungi cream 
(S. aromaticum) to treat or reduce severity of skin mycosis. 

Figure 3. Sample photos of before and after treatment of Pityriasis versicolor with Mycofungi therapy
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Nevertheless, a larger-scale qualified methodological trial of 
longer duration of the interventions are needed to replicate 
and expand the preliminary findings. This planned study 
will enable a large-scale validation of the Mycofungi herbal 
treatment in managing symptoms of fungal skin diseases.
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