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Abstract
Background: Treatment of some fungi species would result in the improvement of atopic eczema.
Objectives: In this study, the anti-Malassezia IgE in patients with atopic eczema before and after treatment with a ketoconazole
shampoo was determined.
Methods: In this before-after investigation, 20 consecutive patients with atopic dermatitis referring to a teaching hospital in Tehran,
Iran, in 2015 were enrolled. A ketoconazole shampoo was administered two times a week each time for 5 - 10 minutes. The treatment
was used for two months and monthly evaluations were done. The total IgE level and anti-Malassezia IgE were compared at the
beginning and the end of the study.
Results: The results demonstrated that there was a statistically significant difference in the total Ig-E level and anti-Malassezia IgE
before and after treatment with ketoconazole.
Conclusions: According to the obtained results in this study, it may be concluded that ketoconazole would result in decreased
anti-Malassezia IgE and total IgE level in patients with atopic eczema.
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1. Background
Atopic eczema is the most common chronic fluctuating inflammatory skin disease in childhood (1). Some
foods, especially dairy products and eggs, and home allergens are common causes of eczema (2, 3). However, most
cases of atopic eczema are relieved up to the third year of
age (4). Symptoms such as erythema, scaling, and dryness
in the skin are accompanied with severe itching leading to
disordered sleep and thus chronic fatigue (5-8).
Despite unknown etiology, there are some possible
causes including skin fungi leading to increased immune
system activity (9, 10). Malassezia furfur is a part of normal
skin flora living as a yeast, which may play a pathological
role in the mycelium phase with skin involvement, leading
to scaling and pigmentation (11, 12). Total IgE is a marker
for severe atopic eczema. Recent studies have shown that
the severity of atopic eczema is correlated with elevated
total IgE in adults and children and anti-Malassezia IgE
was found in 72% of adults and 40% of children (13). Two
species including Globosa and Restricta are the most com-

mon subtypes of Malassezia involved in the pathogenesis
of atopic eczema. These yeasts can induce immunoglobulin (Ig) E-mediated and T-cell mediated immune responses,
playing a great role in chronic inflammation of the skin,
especially in the head and neck regions where colonization with Malassezia is at the highest level (12, 14). Regarding these matters, it may be hypothesized that treatment
of these fungi would result in the improvement of atopic
eczema. Ketoconazole is a common drug used as a shampoo.
2. Objectives
We conducted this study to determine the antiMalassezia IgE in patients with atopic eczema before and
after treatment with the ketoconazole shampoo (13).
3. Methods
This is a prospective interventional study. It was performed as a before-after investigation. A total of 20 consec-
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utive patients with atopic eczema referring to the Department of Dermatology at Rasoul Akram Hospital of Tehran,
Iran, in 2015 were enrolled. An informed consent form was
signed by each subject and the Helsinki Declaration was respected all over the study course. In addition, the study was
approved by a local ethics committee. The inclusion criterion was the confirmation of atopic eczema diagnosis by
dermatologists according to the criteria of Hanifin and Rajka (13) and the exclusion criteria were the lack of satisfaction and hypersensitivity to ketoconazole.
The age, gender, and severity of dermatitis and eczema
were determined by the clinical examinations and interviews. In addition, the total IgE level and anti-Malassezia
IgE at baseline were checked in all patients with the ELISA
method. The ketoconazole shampoo was administered
two times a week each time for 5 - 10 minutes. The treatment continued for two months. The total IgE level and
anti-Malassezia IgE were checked after the treatment again.
Data analysis was performed among 20 subjects by
SPSS (version 20.0) Software [Statistical Procedures for Social Sciences; Chicago, Illinois, USA]. The paired-Sample ttest was used and P values of less than 0.05 were considered
statistically significant. We divided the patients into two
age groups of younger or older than 15 years and data analysis was performed on each group separately by SPSS. The
paired correlation test was used in this step and P values of
less than 0.05 were considered statistically significant.

4. Results
We applied the ketoconazole shampoo treatment to a
total of 20 patients. The mean age of the patients was 20.94
± 15.48 years. Some of the main characteristics of the study
population are found in Table 1.
There was a statistically significant difference in the total IgE level and anti-Malassezia IgE before and after treat-

Table 1. The Main Characteristics of the Study Population
Characteristics

Numbers

Age (y)

≤ 15

11

> 15

9

Male

4

Female

16

Sex

History of atopic dermatitis and asthma

2

Positive

16

Negative

4

Table 2. The Total Ig-E Level and Anti-Malassezia IgE
IgE Level
Total IgE level
Anti-Malassezia IgE

Before Treatment

After Treatment

P-Value

259.16 ± 230.59

197.16 ± 204.70

0.03

71.12 ± 49.32

61.54 ± 38.61

0.01

ment among the total of 20 patients according to our analysis with paired t-test (Table 2).
In order to examine the results more closely and examine the differences between children and adults, we looked
at each age group separately. We used paired correlation
test to assess the significance of the treatment. As shown
in tables 3 and 4, in both age groups, there was a significant correlation between the IgE levels before and after
treatment (Tables 3 and 4). In addition, the patients’ satisfaction with the treatment was studied in order to clarify whether ketoconazole was of benefit in clearing skin lesions or not (Table 5).

5. Discussion
In this study, the anti-Malassezia IgE in patients with
atopic eczema before and after treatment with ketoconazole shampoo was determined. It was seen that there was
a significant decrease in anti-Malassezia Ig-E and in the total IgE level.
The study by Back and Bartosik (15) among 29 patients
with atopic eczema demonstrated that the use of systemic
ketoconazole at 200 mg daily dose for three months resulted in decreased Ig-E level and severity of the disease.
The cumulative dose was a contributing factor to the clinical response.
The study by Lintu et al. (16) assessed 80 patients with
atopic eczema who had IgE against Candida albicans and
Pityrosporum ovale. They also used a placebo group for making comparisons. It was seen that cases with positive IgE
level decreased significantly in the systemic ketoconazole
group but not in the control group. Their findings are in
congruence with our findings in the current study. In our
study and in other studies, there were no cases with adverse effects due to ketoconazole use, showing the high
safety of using this drug with either local or systemic use
in patients with atopic eczema.
Finally, according to the obtained results in this study,
it may be concluded that decreasing anti-Malassezia IgE
and total IgE level in patients with atopic eczema could
lead to clinical improvement and treatments such as using ketoconazole may be recommended for achieving better results in these patients. However, further studies with
larger sample sizes and multi-center samplings are recommended.
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Table 3. Paired Correlation Test Before and After Treatment Among Patients Aged ≤ 15 Year
Variables

Mean

N

Standard Deviation

179.06

9

156.35

127.9

9

70.19

Total IgE
Before treatment
After treatment
Anti-Malassezia IgE
Before treatment

87.12

9

58.47

After treatment

65.72

9

42.79

Correlation

P-Value

0.914

0.001

0.845

0.004

correlation

P-value

0.862

0.001

0.740

0.009

Table 4. Paired Correlation Test Before and After Treatment Among Patients Aged > 15 Year
Variables

mean

N

Standard deviation

Before treatment

324.70

11

266.40

After treatment

253.82

11

260.43

Total IgE

Anti-Malassezia IgE
Before treatment

58.03

11

38.31

Aefore treatment

58.11

11

36.59

Table 5. Patients’ Satisfaction with Ketoconazole Treatment
Treatment Satisfaction

N

Percent

60% <

8

40

20 - 60%

5

25

20% >

7

35
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