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Abstract

Dermatophytosis is the most common contagious fungal disease. Irag, like many other countries around
the world, is facing the emergence of chronic, resistant, and relapsing tinea infections. This study compared the
efficacy, safety, and relapse rate of a combination therapeutic regimen of itraconazole and terbinafine vs.
itraconazole alone in the treatment of chronic tinea infections. Patients were divided equally into two groups.
Group I received a combination of itraconazole and terbinafine, while group Il was on itraconazole alone for eight
weeks for each group. For the assessment of the relapse rate, follow-up was for two months. Only 148 out of 160
enrolled patients completed the study. 98 (66.2%) were males, and 50 (33.8%) were females. The mean age (£SD)
of the total was 33.04+12.65 years. There was no significant difference in their residency. Family history was
positive in the majority of patients 119 (80.4%). After two weeks, there was a significant difference in response
to treatment between the two groups (p value < 0.00), with a marked clearance achieved by 54 (73%) patients in
group | and only 17 (23%) patients in group Il. After 8 weeks, complete clearance was 68 (92%) in group | and
35 (47%) in group 11; marked clearance was 6 (8%) in group | and 33 (45%) in group Il. 6 (8%) patients in group
I1 still have incomplete clearance. The relapse rate after 16 weeks was 5 (7%) in group | and 42 (57%) in group Il
(p value < 0.00). In conclusion, therapeutic regimens of itraconazole and terbinafine were effective, safe, and well
tolerated, with a low relapse rate.
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Introduction

Dermatophytosis is the most common
contagious fungal disease among superficial
mycosis O, It is also called tinea infection and is

pedis (foot); tinea manuum (hand); tinea barbae
(beard); tinea faciei (face); and tinea capitis (head)
®. An increasing prevalence of dermatophytosis

caused by dermatophytes, which are fungi that
invade, multiply, and feed on keratinized tissues like
nails, hair, and skin @. They are filamentous fungi
@, which are divided into three genera:
Epidermophyton, Microsporum, and Trichophyton.
In humans, the most common isolate is
Trichophyton rubrum, followed by Trichophyton
mentagrophytes @, The high incidence of
Trichophyton rubrum clears in Europe, whereas the
incidence of Trichophyton mentagrophytes was
higher in Asia ©). Dermatophytes are classified
according to the mode of transmission: geophilic,
zoophilic, and anthropophilic. They are clinically
categorized into tinea corporis, which specifies
infection of the limbs or trunk; tinea cruris indicates
infection of the groin; tinea unguium (nails); tinea

across the world has been seen in previous years,
especially in the tropics (. Warmth and moisture are
the most important factors contributing to the wide
distribution of superficial dermatophytosis in
tropical countries ©,

A change in epidemiology may be attributed
to the outbreak of a recent increase in the prevalence,
chronic, relapsing, and resistance of
dermatophytosis, especially in India, Iran, Syria, and
our country, Irag. Recently, Iraq has faced a wide
spread of chronic, relapsing, and resistant attacks of
superficial dermatophytic infection in different
provinces like Baghdad, Anbar, Thi-Qar, Wasit,
Babylon, Karbala, Diwania, and Najaf in a way that
has never been encountered before (&1
Trichophyton rubrum and Trichophyton
mentagrophytes, followed by Microsporum canis,
were the main etiological agents 7).,
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The diagnosis of dermatophyte infections is based
on medical history and clinical observation
supported by potassium hydroxide (KOH)
microscopy. KOH aids in confirming the diagnosis
of dermatophytosis.

A scale is obtained from the active border
of the lesion with a scalpel blade then put on a glass
slide and added with a few drops of 10% KOH.
Examine under a microscope (x400) for
visualization of hyphae @®. The gold standard of
diagnosis is the culture, but it has low sensitivity and
takes a long time (819,

Itraconazole from the triazoles group and
terbinafine from the allylamines group are used as
oral therapies for dermatophytosis. The cell
membrane is the same biological target for the
action of both itraconazole and terbinafine. Sterol
14-o-demethylase is inhibited by itraconazole, and
squalene epoxidase is inhibited by terbinafine, both
of which prevent the formation of ergosterol.
Additionally, allylamines promote the buildup of
lanosterol, a hazardous intermediate substance in the
ergosterol production pathway ?%?2, Many studies
compared the combination of itraconazole and

terbinafine vs. itraconazole or terbinafine alone @3
27)

An emergence of clinical resistance to the
traditional treatment with antifungals like
terbinafine-resistant mycoses has been observed as
a major concern, especially in areas like Iraq © 29,
Synergistic effects of two or more antifungal drugs
are a well-known idea to handle possible drug
resistance while enhancing treatment efficiency @.
This study was designed to compare the efficacy,
safety, and the relapse rate of a combination
therapeutic regimen of itraconazole and terbinafine
vs. itraconazole alone in the treatment of chronic
tinea corporis and/or tinea cruris infections.
Patients and Methods

This comparative study was conducted for
patients with chronic tinea at the dermatology and
venereology outpatient’s unit, Ramadi Teaching
Hospital, and the department of dermatology,
College of Medicine, University of Anbar, Iraqg,
during the period between May 2022 and May 2023,
after obtaining approval and permission from the
Anbar Health Directorate, Center of Training and
Human Development, Research Committee (Ref.
No. 2022041 dated May 29, 2022). A written
informed consent was obtained voluntarily by the
patients after explaining the clinical study protocol
and describing the risks and benefits in detail.

Patients of both sexes who were older than 18
years old with chronic tinea corporis, tinea cruris, or
both were eligible for this study. Chronic cases were
defined as those who had the illness for longer than
three months (greater than 12 weeks), with or
without a history of therapy ©9. Cases were
diagnosed clinically by a dermatologist and
supported by a positive KOH examination.
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Patients who had terbinafine or itraconazole
hypersensitivity, as well as those who had recently
received systemic oral antifungal therapy within the
previous month, pregnant and lactating women,
immunocompromised status, presence of any other
chronic disease requiring systemic therapy,
including cardiac disease, diabetes, or Cushing’s
syndrome, and abnormal results in liver function
tests (LFT), complete blood counts (CBC), and renal
function tests (RFT), were excluded from the
research. All female patients who were of
reproductive age were advised to avoid
pregnancy. Individuals suspected to have chronic
dermatophytosis (chronic tinea corporis and/or tinea
cruris) were designated for KOH examination of
skin scrapings, which were collected from them
after referral from the dermatologist in charge.

Depending on the mode of therapy, patients
with positive chronic tinea infections were divided
into two groups: a combination of itraconazole and
terbinafine (group 1) or itraconazole alone (group
I1). These groups were then compared and graded as
follows:

e Group [: patients treated by oral itraconazole 100

mg twice daily in a combination with terbinafine

250 mg once daily for two months.

o Group Il: patients treated by oral itraconazole 100

mg twice daily for two months.

Itraconazole was recommended to be taken with a

meal to ensure maximum absorption, as well as to

avoid H2 receptor antagonists and antacids during
the treatment. The follow-up period was eight weeks
for both groups. At the baseline visit (1st visit), all
patients provided pertinent clinical information such
as age, sex, sites of involvement, residence, and
family history. The clinical type and morphology of
lesions were provided by dermatologists. A physical
examination and  mycological examination

(microscopy) were carried out, as were clinical

laboratory assessments for LFT before and at the

end of management for evaluating the side effects of
itraconazole.

The second, third, fourth and fifth visits were
after two, four, six, and eight weeks, respectively for
assessments of efficacy and safety. Patients were
recommended not to take any medication other than
the indicated antifungal agents. During the follow-
up period (two months), patients returned monthly
for assessment of the presence or absence of relapse.
Relapse was defined as the appearance of previous
or new lesions during the follow-up period.

For the assessment of treatment efficacy, two
variables were considered:

1. Mycological cure: microscopy negative
performed at the end of the treatment course.

2. Dermatologist’s  clinical ~ evaluation  for
symptoms assessments (erythema,
hyperpigmentation, desquamation, and pruritus
were considered the target symptoms).
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The evaluation of overall success
(mycological and clinical) in response to treatment
was as follows ¢ 10):

A. Complete clearance: microscopy negative,
clearance of all target symptoms.

B. Marked clearance: microscopy negative;
hyperpigmentation; no desquamation; no erythema;
no pruritus.

C. Incomplete clearance: microscopy positive,
hyperpigmentation, no desquamation, no erythema,
no pruritus.

D. No change: microscopy positive, presence of all
target symptoms.

E. Worsening.

The safety of treatment is also noted by the
assessment of adverse effects, with special attention
paid to serious or severe adverse events leading to
withdrawal. The collected data was entered in SPSS
version 22. A non-parametric Mann-Whitney T-test
and Chi-square test were applied to test the
hypothesis. The P-value < 0.05 was considered
significant.
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Results

A total of 160 patients were enrolled in this
comparative study. For unknown reasons, 12
patients lost follow-up. 148 patients completed the
duration of treatment (2 months) and were divided
equally (74 patients) into each group. At baseline
(1st visit), demographic characteristics are obtained
from all enrolled patients (Table 1). Among them,
98 (66.2 %) were males and 50 (33.8%) were
females. Males in group | were 42 (42.9%) and in
group Il were 56 (57.1 %), while females were 32
(64%), 18 (36%), in groups | and II, respectively.
The mean age (xSD) of all patients was 33.04+12.65
years, while it was 31.76£12.6 years in group | and
34.32+12.65 years in group Il. There was no
significant difference (P value 0.09) in the mean age
between the two groups. Their residency was 70
(47.2%) in urban areas and 78 (52.8%) in rural areas.
Family history was positive in the majority of
patients, 119 (80.4%), while only 29 (19.6%) have a
negative family history. Tinea corporis was 58
(39.2%), tinea cruris was 33 (22.3%), and both types
(Corporis and Cruris) were 57 (38.5%).

Table 1. Baseline (1% visit) demographic characteristics of enrolled patients

Data Total Croup | Group 11 P-value
N (%) (Itraconazole & | Itraconazole  alone | (between two

Terbinafine) N (%) groups)
N (%)

Number of Patients 148 74 (50) 74 (50)

Sex

Male 98 (66.2) 42 (42.9) 56 (57.1) 0.01

Female 50 (33.8) 32 (64) 18 (36)

Age (years) 33.04+12.65 31.76+12.6 34.32+12.65 0.09

(MeanzSD)

Residence

Urban 70 (47.2) 24 (34.3) 46 (65.7) <0.00

Rural 78 (52.8) 50 (64.1) 28 (35.9)

Family History

Positive 119 (80.4) 68 (57.1) 51 (42.9) <0.00

Negative 29 (19.6) 6 (20.7) 23 (79.3)

Type of Infection

Tinea Corporis 58 (39.2) 37 (63.8) 21 (36.2) 0.01

Tinea Cruris 33 (22.3) 16 (48.5) 17 (51.5)

Both (Corporis & Cruris) 57 (38.5) 21 (36.9) 36 (63.1)

Table 2 shows the response assessment of
both groups of patients to the treatment modalities
biweekly for two months and also shows the relapse
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rate after one and two months after cessation of
treatment.
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Table 2. Response of both groups
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Visits Groups P-
value*
Group | Group Il (betwe
(Itraconazole & (Itraconazole en two
Terbinafine) alone) groups)
N (%) N (%)
Response 2" Visit Marked Clearance 54 (73) 17 (23) <0.00
Assessment | (2 weeks)
Incomplete 20 (27) 27 (36.5)
Clearance
No Change 0 30 (40.5)
3 Visit Complete Clearance | 27 (36) 0 <0.00
(4 weeks) Marked Clearance 47 (64) 29 (39)
Incomplete 0 45 (61)
Clearance
41 visit Complete Clearance | 44 (59) 18 (24) <0.00
(6 weeks) Marked Clearance 30 (41) 39 (53)
Incomplete 0 17 (23)
Clearance
5 visit Complete Clearance | 68 (92) 35 (47) <0.00
(8 weeks) Marked Clearance 6 (8) 33 (45)
End of treatment Incomplete 0 6 (8)
Clearance
Relapse 6™ Visit Present 3(4) 30 (40.5) <0.00
Assessment | (12 weeks) Absent 71 (96) 44 (59.5)
7t Visit Present 5(@) 42 (57) <0.00
(16 weeks) Absent 69 (93) 32 (43)

*P- value based on Chi-Square

At the second visit, after two weeks of
treatment, marked clearance was achieved by 54
(73%) patients in group | and 17 (23%) patients in
group Il; incomplete clearance was achieved by 20
(27%) patients in group | and 27 (36.5%) patients in
group Il. All patients in group | showed either

marked clearance or incomplete clearance, while 30
(40.5%) patients in group Il still have no change
(Figure 1). There was a significant difference in
response to treatment between the two groups (p
value < 0.00).

Response Assessment
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[
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o
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S
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>
z 10 i) u Group Il
0 K T »
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Cl ncomplete !
earance Clearance N0 Change
Second visit

Figure 1. Response of both groups after two weeks
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At the third visit, after one month of
treatment, 27 (36%) of patients in group | achieved
complete clearance of lesions, while nobody in
group Il achieved this complete clearance at that
time of visit. Marked clearance was reported in 47
(64%) of patients in group | and 29 (39%) of patients
in group II. There was a significant difference in
response to treatment between the two groups (p

A novel regimen for chronic tinea

value < 0.00). At this visit, all patients in group |
showed either complete clearance or marked
clearance; there was no incomplete clearance.
Patients in group Il, their response changed either to
marked clearance or incomplete clearance. As a
result, all patients in both groups showed a response
to the treatment modalities (Figure 2).
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Figure 2. Response of both groups after four weeks

At the fourth visit, after 6 weeks, there was a
significant difference (p value < 0.00) between the
two groups, with a complete clearance achieved by
44 (59%) patients in groupl while only 18 (24%) in
group I1; marked clearance achieved by 30 (41%) in

group | and 39 (53%) in group Il. None of the
patients in group | showed incomplete clearance,
while 17 (23%) patients in group Il still have
incomplete clearance (Figure 3).
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Figure 3. Response of both groups after six weeks
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At the fifth visit, after 8 weeks, complete Il still have incomplete clearance. There was a
clearance was 68 (92%) in group | and 35 (47%) in significant difference between the two groups, p
group II; marked clearance was 6 (8%) in group | value < 0.00 (Figure 4).
and 33 (45%) in group 1. 6 (8%) patients in group
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Figure 4. Response of both groups after eight weeks.

In the assessment of response to the treatment second, third, fourth, and fifth visits respectively
in follow-up visits, patients in group | who achieved versus 0, 0, 18, and 35 respectively in group Il
complete clearance were 0, 27, 44, and 68 in the (Figure 5).

Complete clearance
80
20 68
2 60
S 50 44
; 40 uG I
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-g 30 = uG 1
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0 T T
2nd 3rd 4th 5th
Visits
Figure 5. Complete clearance of both groups in the follow-up Visits.

In the assessment of relapse, after one month relapsed in group 1, and the difference was highly

of completion of treatment (sixth visit), only 3 (4%) significant (p value < 0.00) between the two groups

patients relapsed in group I, while 30 (40.5%) (Figure 6).
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Relapse Assessment
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Figure 6. Relapse of both groups after twelve weeks.

At the seventh visit, after 16 weeks, 5 (7%)
relapses were in group I, while 42 (57%) relapses
were in group Il, and there was a significant

statistical difference between both groups p value <
0.00 (Figure 7).
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Figure 7. Relapse of both groups after sixteen weeks

The relapse rate of total patients was higher
in males 38/98 (38.77%) than females 9/50 (18%)
(Table 3), and it was lower in patients with positive

family history 32/119 (26.89%) than the patients
with negative family history 15/29 (51.72%) (Table
4).

Table 3. Relapse in both sexes

Sex 16th week follow-up for relapse P-value
Present Absent
Male 38 60
Female 9 41 0.01
Table 4. Relapse in patients with family history of tinea
Family history of infection 16th week follow-up for relapse P-value
Present Absent
Positive 32 87
) 0.01

Negative 15 14
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The reported adverse effects were mild and transient
like nausea, diarrhea, constipation, abdominal
discomfort, and headache. None of the patients
reported higher than two times serious or toxic rise
in liver enzymes.

Discussion

Recently, across the world, there has been an
increasing  prevalence of  dermatophytosis,
especially in the tropics. Iraq is one of the many
countries that is facing a wide spread of chronic,
relapsing, and resistant dermatophytosis in a way
that has never been encountered before ®. It is
important for the dermatologist to look beyond the
likelihood of resistant tinea. The particular
mechanisms behind the emergence of chronic
dermatophytosis are still unclear. There is a strong
need for alternative treatment options. Corporations
with other correlated pharmacological specialties
are necessary, including this study regarding the
kind, dose, and the course of oral antifungal
treatment.

Many earlier studies showed that the
prevalence of dermatophytosis is higher in males
than females ©9, and some Iraqi researchers also
reported this finding ©-1% 12, and this was consistent
with our present study that showed there was a
statistically significant difference in the incidence of
tinea infection between males and females; 98
(66.2%) were males and 50 (33.8%) were females.
This disparity may be related to the increased
exposure of males to outdoor activities, which
increase their sweating, or may be related to the
sanitary awareness of females toward the
environment and hygiene. Campillo et al.®® and
Capek and Simek @7 reported that progesterone can
inhibit the growth of T. mentagrophytes. However,
some studies showed the incidence of

dermatophytosis is higher in females than males ©%
40)

The family history of dermatophytes
infection in this study was positive in 80.4% of
patients. High frequencies in close contact have
been reported by recent studies “**¥ Verma and
Madhu “4 explained that dermatophyte infections in
multiple family members lead to increased
infectivity of organisms due to the easily
transferring of spores through linen, combs, fomites,
and clothing. Sahoo and Mahajan ©® revealed that all
family members are not equally susceptible to
fungal infection under similar risk conditions.
Jaradat et al. “® reported that genetic predispositions
such as beta-4 low defenses may lead to
susceptibility to all dermatophytes.

The fungal cell membrane is the same
biological target for the action of both itraconazole
and terbinafine. Sterol 14-a-demethylase is inhibited
by itraconazole, and squalene epoxidase is inhibited
by terbinafine, both of which prevent the formation
of ergosterol. Additionally, allylamines promote the
buildup of lanosterol, a hazardous intermediate
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substance in the ergosterol production pathway %
22)

Itraconazole is ideal for the treatment of
cutaneous mycosis and has produced a consistently
high cure rate 8, Itraconazole is the most sensitive
antifungal agent against different types of
Trichophyton and Microsporum nanum *7), Singh et
al. “® reported that itraconazole was the most
effective and superior to fluconazole, griseofulvin,
and terbinafine in comparison to these three drugs in
the treatment of dermatophytosis. Karaca and Koc
“9) reported that terbinafine was the most effective
antifungal drug among itraconazole, ketoconazole,
fluconazole, and other antifungal drugs against
dermatophyte species. Terbinafine showed the
highest anti-dermatophytic activity against different
types of Trichophyton, Microsporum, and
Epidermophyton floccosum ©9,  Some studies
reported that the cure rate for terbinafine was
between 74% and 80% G152,

Terbinafine and itraconazole are common
treatments for the dermatophyte tinea corporis 3. A
combination of different antifungal drugs has been
achieved in an attempt to overcome the drug
resistance of filamentous fungi or yeast 459,
Itraconazole and terbinafine have been used in
combination for the management of
dermatophytosis @, Because of the increasing
appearance of chronic, resistant, and relapsing tinea
corporis and/or tinea cruris in Iraq, in this study, we
tried to assess the response of tinea infection to the
combination therapy of itraconazole and terbinafine
as they may provide synergistic effects by their
different mechanisms of action (6-59),

After 2 weeks of treatment, marked clearance
was achieved by 54 (73%) of patients in group |
(combination therapy) while only 17 (23%) were
achieved by patients in group Il (itraconazole alone),
and it was to be highly significant (p value < 0.00).
After one month, 27 (36%) of patients showed
complete clearance in group I, while no one in group
I1; however, at the end of the treatment duration (2
months), complete clearance in group | was 68
(92%), while in group Il was 35 (47%). Statistically,
there was a significant difference (p value < 0.00).
In this study, the cure rate (complete and marked
clearance) was (100%) in group I|. This was
consistent with a study by Sharquie and Jabbar @, in
which ketoconazole and terbinafine was used. These
results were much higher than in other studies in
which terbinafine and itraconazole were used alone
2325 Sharma et al. ® reported that the cure rate
was 90% in a study where a combination of
terbinafine and itraconazole was used.

The observed relapse rate, after 2 months
of discontinuation of treatment, was 5 (7%) in group
I and 42 (57%) in group Il and it was highly
significant (p value < 0.00). This explains why the
relapse rate with monotherapy for tinea infections is
higher than with combination treatment. Khurana et
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al. ® reported that the relapse rate in totally cured
patients on itraconazole 200 mg/day was 41.5%. The
relapse rate after two weeks on terbinafine 250
mg/day was 57% @3, The relapse rate was higher in
males 38/98 (38.77%) than females 9/50 (18%) and
it was statistically significant (p value 0.01). Higher
relapses in males than females may be attributed to
their outdoor activities, which increase their
sweating, or may be attributed to their poor
compliance with the hygiene practices. The relapse
rate was highly significant (p value 0.01) in patients
with negative family history, 15/29 (51.72%)
compared to those with positive family history,
32/119 (26.89%). This finding was not consistent
with the result of Khurana et al study where the
occurrence of relapse had no statistically significant
association with family history of tinea ©9).

Safety was assessed by noticing any serious
or adverse effects. Almost all the noted drawbacks
in both groups were mild and didn’t warrant
discontinuation of treatment. Earlier studies
reported that these drugs, either in combination or as
monotherapy, were safe @0 260 |traconazole and
terbinafine rarely cause liver injury, although they
have a tendency to cause hepatotoxicity ©V. Liver
function tests were investigated in all patients, and
none of the patients showed a serious or toxic rise in
the liver enzymes.

Conclusion

Combination  of itraconazole and
terbinafine induced early significant complete and
marked clearance. They are approved to be better
than itraconazole monotherapy as they provide a
synergistic activity and can be used as an alternative
for patients with chronic tinea corporis and/or tinea
cruris. They were safe, well tolerated and decreased
relapse rate.
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