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Introduction: Owing to pharmacokinetic challenges of itraconazole, super-bioavailable itraconazole (SB) was developed and
recently approved in strengths of 50mg and 65mg. But comparative study was lacking between these two strengths in glabrous
tinea (dermatophytosis) management. Hence, this study was planned to compare the efficacy of both these strengths in
dermatophytosis.

Methods: One hundred eligible patients were enrolled in this prospective, randomized, clinical study during May-2022 to September-
2022 at tertiary hospital in Ahmedabad in adults. Efficacy and safety assessments were done at week-3 and 6 with follow up at week-
10 for relapse. Primary objective was to assess the proportion of patients achieving complete cure at week-6 following treatment in
both the groups. Secondary outcomes compared safety, clinical and mycological cure rates.

Results: Of the 100 patients enrolled, 98 patients (50 in SB-50mg and 48 in SB-65mg group) included in the final analysis. At week 6,
20 patients (40%) and 30 patients (62.5%) achieved complete cure (p < 0.05) in SB-50mg and SB-65mg groups, respectively. In
completely cured patients, relapse was reported in 3 (15%) and 5 (17%) patients of SB-50mg and SB-65mg groups, respectively (p =
1). A significant difference was noted in clearance of symptoms and lesions in SB-65mg group (p < 0.05). Moreover, similar results
were also obtained in sub-group analysis of recalcitrant dermatophytosis. Both the treatments were found to be safe and well tolerated
with no discontinuation.

Conclusion: Study result concluded the superiority of SB-65mg over SB-50mg in terms of cure rate and resolution of symptoms in
dermatophytosis management.
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Introduction
Itraconazole is considered as one of the most reliable therapeutic options in the management of glabrous tinea' or
dermatophytosis in India.? Though, its efficacy is unquestionable, intra-patient and inter-patient differences in bioavail-
ability, requirement of acid and food for optimal absorption, and the poor gastrointestinal tolerability had shown
fluctuations in results.’ Super-bioavailable itraconazole (SBITZ), a better itraconazole formulation, has been developed
in order to address these issues* and has been given the approval by both; the European Medicines Agency (EMA) and
the United States Food and Drug Administration (USFDA) in dosages of 50 mg and 65 mg, respectively.”® Recently, in
India as well, both these strengths were approved by Drugs Controller General of India (DCGI).”®

SBITZ is an improved formulation of conventional itraconazole (CITZ), and hence indications approved for CITZ
were applicable for SBITZ as well. Since conventional itraconazole is approved for systemic mycosis, SBITZ also
received approval for the same indications. Nonetheless, itraconazole is rather frequently used in India for the treatment
of dermatophytosis and so the SBITZ.
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Since both the strengths have received approval on the basis of bioequivalence against CITZ 100, these can be
prescribed in place of CITZ 100. However, the availability of both the strengths has caused some confusion among
doctors as to where to prescribe either of these. A recently published retrospective study had concluded SB-65 as better
therapeutic option over SB-50 mg.” However, there is no prospective clinical trial to compare these strengths. Hence, this
study was planned to compare the efficacy of both these strengths in the treatment of glabrous tinea.

Materials and Methods
Study Participants

This open label, prospective, double arm clinical study was carried out with prior approval of the ethics committee (Om
Institutional Ethics Committee, ECR/1168/Inst/GJ/2018, Ahmedabad) and registration with Clinical trial registry of India
(CTRI/2022/05/042655). After obtaining informed consent, we enrolled 100 adult patients with glabrous tinea (aged between
18 and 60 years) requiring systemic antifungal medication and had no prior history of using an oral antifungal in the previous
four weeks or a topical antifungal/steroid in the prior two weeks. Individuals with serious medical disorders that would have
affected clinical outcomes, such as metabolic diseases or immunocompromised conditions, were not included in the study.
The study was carried out in Ahmedabad, India, in the dermatology outpatient department of a tertiary hospital during
May 2022 and September 2022, in accordance with good clinical practices and the Declaration of Helsinki 1996.

Study Design and Treatment

The patients were randomized by computer generated randomization method into two groups to receive either super-
bioavailable itraconazole 50 mg twice a day (SB 50) or super-bioavailable itraconazole 65 mg twice a day (SB 65), after
food, for a duration of 6 weeks. According to the protocol, patients were not permitted to use any other antifungal drugs
throughout the trial time, but prescribed a topical emollient combining white soft paraffin and light liquid paraffin.

Clinical examination was used to make the diagnosis, and at the initial visit, the demographics, baseline clinical traits,
such as the duration of the current disease, the degree of the lesion, and the clinical sign and symptom score of the
diagnosed patients were noted. All patients’ diagnoses were confirmed on direct microscopy under 10% potassium
hydroxide examination (KOH mount), which was repeated at the end of the treatment period of 6 weeks. KOH mounts
were made from all active clinical lesions and all fields within each smear were examined using 40X magnification. No
special stains were added for microscopic examination of skin scrapings. Additionally, liver function tests (LFTs) were
performed at baseline and end of treatment. Upon confirmation by KOH mount, on visit 2 (day 1), all of the patients were
either prescribed SB 50 mg or SB 65 mg twice daily, after food. Scoring of Dermatology Life Quality Index (DLQI) was
also recorded at the same visit.

The study lasted for ten weeks, with a six-week treatment period and a four-week observation period. Patients were
monitored as per standard protocol during the course of the treatment, and clinical assessment information was gathered
on visits 2 (day 1), 3 (day 22+2), and 4 (day 43+2). Those who had fully recovered were not prescribed any antifungal
medication after this time of treatment, while the remaining patients were permitted to take antifungal medication at the
treating physician’s discretion. By day 7142, all patients who had fully recovered were telephoned to inquire about any
disease recurrence. Figure 1 depicts the full research design in its entirety.

Outcome Assessment

The study’s main goal was to assess the proportions of patients in each group who had fully recovered from their condition, ie,
complete cure comprising clinical and mycological cure, at the end of the treatment period. Clinical cure was defined as the
absence of all indications and symptoms. Scaling, erythema, pruritus, and margin continuity or elevation of the typical lesion
were the four symptoms that made up the Lesion Severity Score (LSS). Each symptom was graded on a 4-point Likert scale,
with 0 signifying the absence of the symptom and 3 signifying the symptom’s highest level of intensity. The individual
indications and symptom score at each time point were added up to create the LSS (range 0—12). Body Surface Area (BSA)
was used to calculate the Area severity score (ASS), which ranged from 0 to 3. A score of 0 indicates no lesions, a score of 1
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Inclusion criteria Study Design
* Adult patients (218 years of age) of either *  Open-label, double-arm, randomized,
gender 7 prospective and single-center study
* Diagnosed as dermatophytosis and not received +  Proof of concept
any treatment for last 4 weeks e  Duration — 10 weeks
Objectives

* To evaluate the efficacy and safety of super bioavailable Itraconazole 65 mg BD in comparison with
50 mg BD in patients with Glabrous tinea

Total no. of patients enrolled, N=100
All received emollients

Duration of 2 patients lost to
— |
treatment - 6 weeks l l follow up

SB* 50 — (N=50) SB* 65 — (N=48)

Relapse at week 10 l l

3/20 Patients 5/30 Patients

Figure | Study design.
Abbreviation: *SB, Super-bioavailable itraconazole.

indicates BSA involvement of less than 3%, a score of 2 indicates BSA involvement of between 3% and 10%, and a score of 3
indicates BSA involvement of more than 10%.'® Additionally, Quality of Life was assessed by DLQI pre and post treatment.

Analysis Set
For analysis of efficacy and safety, patients who had received at least one dosage of the medicine and had attended at
least one post-baseline follow-up visit were referred to as the full analysis set (FAS).

Analytical Statistics

Initial clinical and demographic data were provided as means with standard deviations, percentages, and numbers. The
chi-square test was used to examine the difference in the percentage of patients with total signs and symptom scores
(based on improvement criteria). The significance threshold was set at 0.05. The Fisher’s exact test was used to compare
the two groups. SPSS version 16.0 (SPSS, Chicago, IL, USA) was used to conduct all statistical analyses.

Results

Study Participants

Ninety-eight of the 100 patients who participated in the study were part of the FAS. The SB 50 mg group had 50 patients,
while the SB 65 mg group included 48 patients. Table 1 lists all of the standard characteristics. In both groups, the patient
distribution was uniform. Most patients in both groups had at least five lesions. In the SB 50 and SB 65 groups, 72% and
75% of patients, respectively, experienced illnesses that lasted longer than six months.

Treatment Response

Complete Cure

At week 6, 20 patients (40%) and 30 patients (62%) achieved complete cure in the SB 50 group and SB 65 groups,
respectively, which was statistically significant (p < 0.05). Of these completely cured patients, three patients in SB 50
(15%) and 5 patients in SB 65 (17%) group reported to have relapse at week 10.
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Table | Demographic Information of All Patients in Both the Groups

Parameters SB 50 mg SB 65 mg p value
N 50 48

Male 28 25

Female 22 23

Age; mean (SD) Years 36.72 (12.16) 35.26 (11.14) 0.53
BMI; mean (SD) 24.52 (2.95) 24.68 (3.14) 0.45
Obese patients (BMI 225) 20 23

Duration of disease

<6 months; N 14 12

>6 months; N 36 36

Mean LSS (SD) 7.21 (2.04) 7.50 (1.90) 0.46
Mean ASS (SD) 2.81 (0.42) 2.92 (0.34) 0.15
Mean DLQI (SD) 13.43 (2.54) 13.64 (2.12) 0.65

Abbreviations: BMI, Body Mass Index; LSS, Lesion Severity Score; ASS, Area Severity Score; DLQI,
Dermatology Life Quality Index.

On subgroup analysis, similar results were obtained for recalcitrant dermatophytosis (=6 months of duration); in the
SB 50 group, 13 out of 36 patients (36%) and in the SB 65 group 23 out of 36 patients (64%) achieved complete cure
(»<0.05) of which 2 patients (15%) and 4 patients (17%) relapsed at week 10 in SB 50 and SB 65 group, respectively, as

shown in Table 2.

Improvement in Mean Scores
In the SB 50 group, the mean LSS decreased from 7.21+2.04 to 4.27+1.52 (41% reduction) after week 3, whereas in the
SB 65 group, it decreased from 7.50+1.90 to 4.04+1.50 (46% reduction). By week 6, the mean LSS in the SB 50 and SB
65 groups had further decreased to 1.57+1.22 (78% reduction) and 0.78+0.82 (90% reduction), respectively. On
intergroup comparison, a statistically significant difference was detected at week 6 (p < 0.05) in the SB 65 group, as

indicated in Table 3. Both treatments were statistically significant in lowering LSS at both visits (p < 0.05) from baseline.

Table 2 Complete Cure Rates in Different Dermatophytosis Groups

SB 50 mg SB 65 mg p value
Complete population with dermatophytosis
N 50 48
Comepletely cured; N (%) 20 (40) 30 (62) <0.05*
Relapse; N (%) 3 (15) 5(17) I
Recalcitrant dermatophytosis

N 36 36
Completely cured; N (%) 13 (36) 23 (64) <0.05*
Relapse; N (%) 2 (15) 4(17) |

Note: *Statistically significant.
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Table 3 Efficacy Scores in Terms of Mean LSS, ASS and DLQI at Week 6

Complete Population with Dermatophytosis

SB 50 mg SB 65 mg p value*
N 50 Cl 48 Cl
Mean LSS (SD) 1.57 (1.22) 1.23-1.90 0.78 (0.82) 0.54-1.01 0.003
Mean ASS (SD) 0.76 (0.59) 0.59-0.92 0.46 (0.50) 0.32-0.60 0.008
Mean DLQI (SD) 291 (2.06) 2.34-3.48 1.67 (1.28) 1.30-2.03 0.0006

Recalcitrant dermatophytosis

SB 50 mg SB 65 mg p value*®
N 36 Cl 36 Cl
Mean LSS (SD) 233 (1.17) 2.00-2.65 0.76 (0.91) 0.50-1.01 0.0001
Mean ASS (SD) .11 (0.52) 0.96-1.25 0.42 (0.50) 0.28-0.56 0.0001
Mean DLQI (SD) 4.03 (1.89) 3.504.55 1.78 (1.35) 1.40-2.16 0.0001

Note: *Statistically significant.
Abbreviations: LSS, Lesion Severity Score; ASS, Area Severity Score; DLQI, Dermatology Life Quality Index; Cl, Confidence Interval (95%).

Significant lesion clearance was also observed in both groups at both visits. At week 3, the mean ASS of 2.814+0.42
reduced to 1.63+0.49 (42% reduction) in the SB 50 group, whereas it reduced from 2.92 +0.34 to 1.54+0.50 (47%
reduction) in the SB 65 group. At week 6, the mean ASS in the SB 50 group decreased even more, to 0.76+0.59 (73%
reduction), as opposed to 0.46+0.50 (84% reduction), in the SB 65 group. At both visits, it was determined that both
groups had statistically significant reductions in the size of the lesions; however, as indicated in Table 3, SB 65 was more
statistically significant than SB 50 at week 6.

Mean DLQI score of 13.43+2.54 reduced to 2.91£2.06 (78%) in SB 50 group while in SB 65 group, it reduced to 1.67
+1.28 from 13.64+2.12 (88%) which was statistically significant for SB 65 over SB 50. Similar results were also seen in
recalcitrant dermatophytosis (Table 3).

Safety Outcome

Treatment in both the group was found to be well tolerated by patients with no adverse events in any of the groups.
Additionally, no derangements in liver enzymes were noted at the end of treatment in both the groups. There were no
serious adverse events or discontinuation of treatment in any of the groups.

Discussion

Recently, in India, there has been a radical change in presentation of dermatophytosis with change in the disease pattern
and its occurrence, recurrence and chronicity which have added to the morbidity and reduced quality of life. This may be
partly attributed to the changing lifestyles, misuse of topical corticosteroids and injudicious use of oral antifungals.'"*'?
Despite these, the most helpful medication is an older but still effective antifungal called itraconazole. However,
itraconazole’s utility is constrained by its inherent pharmacokinetic issues, which cause uneven therapeutic
concentrations.'> SBITZ, a more recent formulation, has demonstrated more consistently achieving therapeutic concen-
tration when compared to CITZ."*'> SBITZ 50 mg and 65 mg were recently approved by DCGI in India.”* Both
strengths can be prescribed in place of CITZ 100 mg because they have both been approved based on their bioequiva-
lence to CITZ 100 mg. Yet, the availability of these strengths presented some positioning issues for either strength to
physicians. In order to compare the clinical efficacy of both strengths in the treatment of glabrous tinea infection, we
therefore undertook this prospective study.
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The results of this study exhibited higher cure rates in SB 65 group than SB 50 group. In SB 65 group, 62% of
patients achieved a complete cure, whereas the same was achieved by 40% of the patients in the SB 50 group. In
a recently published retrospective study, 75% of the patients reported complete cure while 63% reported the same in SB
65 and SB 50 groups, respectively, in 8 weeks.” But in this study, topical antifungals were also prescribed in addition to
SBITZ. Similarly, Shenoy et al had also demonstrated 65% complete cure rate with SBITZ 50 only at week 4.'® The
results of both the studies are not in accordance with the current study for SB 50 results. A slightly lower cure rate in
both groups has been seen when compared to current studies on CITZ cure rates.'*'” Yet, in our study, the length of the
treatment was likewise on the shorter side.

Both groups experienced recurrence, and there was no statistically significant difference between them. Similar
results were seen for recalcitrant dermatophytosis on subgroup analysis, where SB 65 group showed statistically
significant results above SB 50 group.

Additionally, significant percentage reductions in all mean LSS and ASS were observed across the board as well as in patient
subgroups, demonstrating that SB 65 cleared lesions and severity more effectively than SB 50. While 78% of individuals in our
study experienced a reduction in LSS, 93% of patients in the SB 50 group did so in a previously published study.'® In our
investigation, greater LSS clearance was seen with SB 65 group. Similar results were also found for ASS clearance
demonstrating superiority of SB 65 over SB 50 group. Notably, a significant portion of individuals who did not recover
experienced ongoing itching. According to a recent article, it might be caused by dermatophytes altering barrier function.'®

These better results with SB 65 could be attributed to better serum concentration achieved by SB 65 mg. Previously
published articles had documented relative bioavailability of 180% and absolute bioavailability of 90% with SB 65.2°
Abuhelwa showed relative bioavailability of 173% with SB 50 mg.* Moreover, as per the published reports, real
itraconazole concentration in SB 50 mg is about 46 mg and about 58 mg with SB 65 mg.>*?2° As a result, only 69%
of the patients achieved therapeutic concentration with SB 50 whereas in SB 65, it was achieved by 81% of the
patients.'*?! But these values were related to systemic mycosis and Khurana et al had mentioned the minimal serum
concentration requirement for efficacy of itraconazole as 200 ng/mL in the management of dermatophytosis.*

However, one of the most significant factors affecting systemic antifungals’ efficiency in the management of
dermatophytosis is their concentration in the skin. Itraconazole’s stratum corneum concentration and sebum excretion
in patients with dermatophytosis in particular are crucial due to the drug’s lipophilicity.?* >* Cauwenbergh et al had
reported sebum concentration of itraconazole about 25 times higher than corresponding serum concentration.”> Thus,
a higher serum concentration of drug can lead to high skin concentration resulting in extensive eradication of fungi from
the lesions. This was supported by recently published study on serum and sebum analysis of SB 50 mg and SB 65 mg in
which authors reported statistically significant serum and sebum concentration with SB 65 mg than SB 50 mg.*® The
improvement in the SB 65 group in our study may therefore be attributable to the potential for increased sebum content.

There were no adverse effects reported in either group, and all patients in both groups tolerated the therapy quite well.

According to our knowledge, this is the first clinical comparison research of SBITZ in dermatophytosis that compares
two different strengths. Although the medication in this trial lasted for six weeks, other studies on itraconazole have
shown that longer-term therapy may be necessary to avoid relapse.'®!” Smaller sample size stands out as a major

limitation of this study, therefore long-term clinical trials with a bigger sample size are necessary to confirm its findings.

Conclusion

Patients treated with SB 65mg demonstrated significant results over SB 50mg in terms of achieving complete cure rates
in dermatophytosis. Additionally, significant improvement in the clearance of lesions and cure rate in subgroup of
patients like recalcitrant dermatophytosis was also noticed for SB 65 mg capsules. All these findings may lead SB 65mg
to be placed in the armamentarium of dermatophytosis management.

IRB Approval Status

This study was approved by an independent ethics committee.
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Data Sharing Statement

The datasets are available only on request due to privacy/ethical restrictions, and can be requested from ddhoot@gmail.
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