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Introduction: Itraconazole follows non-linear pharmacokinetics and hence is recommended once daily, but in real-world practice, is 
commonly prescribed as twice daily. Hence, this study aimed to evaluate the efficacy and safety of super-bioavailable-itraconazole 
-130 mg (SB-130) and conventional-itraconazole-200 mg (CITZ-200) once daily compared with conventional-itraconazole-100 mg 
(CITZ-100) twice daily in glabrous tinea.
Methods: A total of 261 eligible patients were enrolled in this prospective, randomized, clinical study from December-2021 to 
August-2022 at seven centers in India. Efficacy and safety assessments were done at week-3 and 6, with follow-up at week-10 for 
relapse. The primary objective was to assess the proportion of patients who achieved complete cure at week-6 following treatment in 
all itraconazole groups. The secondary outcomes were safety and clinical and mycological cure rates.
Results: Of 261 patients, 240 were included in the analysis. At week-6, 140 patients were completely cured; thus, overall cure rate 
was 58.33%. Fifty-five patients (69%) in SB-130 while 47/77 (61%) and 38/83 (46%) patients were completely cured in CITZ-200 and 
CITZ-100 groups respectively (p<0.05; SB-130: CITZ-100, p=0.32; SB-130: CITZ-200, p=0.058; CITZ-200: CITZ-100). There was 
no statistical difference in the mycological cure rate and area clearance rate between any of the groups (p=0.14); however, 
a statistically significant difference was noted for OD dosing over BD dosing in achieving clinical cure rates (p<0.05). A total of 
13/140 patients (9%) relapsed following complete cure, with no statistically significant difference between any of the groups (p=0.50). 
All treatments were safe and well-tolerated, with no discontinuation.
Conclusion: In this clinical study, moderate efficacy with all doses of ITZ was reported but was better with OD dosing. Although 
there was no statistical difference between SB-130 and CITZ-200, SB-130 may be preferred over CITZ-200 owing to the advantage of 
SB over the conventional ITZ.
Keywords: itraconazole, super-bioavailable itraconazole, 130mg, efficacy, safety, India, OD, dermatophytosis, relapse

Introduction
Over the past few years, a steep surge in dermatophytosis or glabrous tinea1 has been reported by many folds, especially 
in India, along with an increase in chronic and recurrent presentation and relapse rates of dermatophytosis.2,3 
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Additionally, there is an immense discrepancy between the management of dermatophytosis in the current scenario and 
treatment guidelines given in standard dermatology text books.4–6

Although, systemic antifungals play important role in the management, an inadequate clinical response to fluconazole, 
griseofulvin and terbinafine has been reported.7,8 This has led to increased use of itraconazole (ITZ) as the first-line 
systemic antifungal.6 Moreover, it has been reported as one the most potent antifungals in a recent article.9 But, ITZ has 
multiple pharmacokinetic challenges like variations in bioavailability, and requirement of food for optimal absorption, 
which limit its use.10 Hence, a new formulation of ITZ, super-bioavailable ITZ (SB-ITZ), was approved by the Central 
Drug Standard Control Organization (CDSCO, central licensing authority) in the strength of 65 mg and 130 mg.11

With the availability of this new formulation, there is a dilemma regarding the frequency of ITZ administration of 
ITZ. Although ITZ is recommended to be prescribed once a day because of its non-linear pharmacokinetics,1,12 it is 
common practice to prescribe ITZ in divided doses, and many articles have documented this.13,14 This calls for a re- 
evaluation of ITZ, either conventional or SB-ITZ, in the management of glabrous tinea, in terms of its dosage, 
administration, and efficacy.

The objective of this clinical study was to compare the cure rates with relapse and safety profiles with three 
commonly prescribed dosing regimens of itraconazole (ITZ 100 mg BD, ITZ 200 mg OD [2 capsules of 100 mg], and 
SB-ITZ 130 mg OD) in the management of glabrous tinea, over a period of 6 weeks.

Methods
Setting
This open-label, prospective, three-arm clinical study (registered with the Clinical Trials Registry India, registration 
number (CTRI/2021/11/038275) was carried out across seven centers in India with prior approval of the ethics committee 
for the respective centers from December 2021 to August 2022 and in accordance with Good Clinical Practices and the 
Declaration of Helsinki 1996 (Supplement 1).

Sample Size
The desired sample size of 87 patients in each group was calculated considering 90% power to reject the null hypothesis 
of zero effect size, with a population effect size of 0.53,15 the significance level (alpha) was 0.05, using a two-sided z-test 
with a dropout rate of 15%.

Inclusion and Exclusion Criteria
Adult patients (≥ 18 years and ≤ 60 years) of either sex with glabrous tinea requiring systemic antifungal therapy, with no 
history of intake of any oral antifungal agent in the preceding four weeks or a topical antifungal/steroid in the preceding 
two weeks, were recruited. Additionally, patients with chronic dermatophytosis1 with a duration of ≥6 months and no use 
of antifungals for the last 4 weeks were recruited. Patients who were pregnant, lactating, or had any significant medical 
illnesses, such as metabolic diseases or immunocompromised conditions, that would have affected the clinical outcomes 
were excluded from the study. Patients taking concomitant medications that interact with itraconazole were also 
excluded. All female patients of childbearing age were advised to avoid pregnancy during the treatment.

Study Design
Two hundred and sixty-one patients fulfilling the selection criteria were randomized into three parallel treatment groups 
using a computer randomization method, with 87 patients in each group (allocation ratio 1:1:1). Written informed consent 
was obtained in Hindi, English, or a regional language, according to the patient’s choice. Diagnosis was made on clinical 
examination, and the patients’ demographics and baseline clinical characteristics, including duration of current illness, 
extent of lesion, and clinical signs and symptom scores, were recorded at the first visit. All diagnoses were confirmed by 
direct microscopy under 10% potassium hydroxide (KOH mount), which was repeated at the end of the treatment period 
(6 weeks). KOH mounts were made from all active clinical lesions and all fields within each smear were examined at 40 
× magnification. No special stains were added for microscopic examination of the skin scrapings. Liver function tests 
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(LFTs) were performed at baseline and at the end of the treatment. Scoring of the Dermatology Life Quality Index 
(DLQI)16 was performed at the same visit and at the end of treatment.

The study comprised two parts: the first part, the treatment period of six weeks, and the second part of an observation 
period of another four weeks, thus making the entire study duration of 10 weeks. During the treatment period, patients were 
followed-up according to the routine protocol, and clinical assessment data were collected on visits 2 (day 1), 3 (day 22±2), 
and 4 (day 43±2). Following this treatment period, patients with complete cure were not prescribed any antifungal medication, 
whereas the remaining patients were allowed to take antifungal medication at the discretion of the treating physician. All 
patients with a complete cure were contacted by telephone regarding any recurrence of the disease on day 71±2.

Interventions
Group I received super-bioavailable itraconazole 130 mg (SB-130) once a day, Group II received conventional 
itraconazole 200 mg (CITZ-200) once a day (2 capsules of 100 mg), and Group III received CITZ 100 mg (CITZ- 
100) twice a day, after food. All the patients received emollients containing light liquid paraffin and white soft paraffin. 
Patients were asked to bring used and in-use strips of medicine at each visit for compliance. All patients received 
complete treatment for six weeks and were advised to use any other antifungal medication.

Measurement of Treatment Effect
The primary endpoint of the study was to compare the percentage of patients achieving a complete cure (clinical cure 
plus mycological cure) at the end of the treatment period from baseline in all the groups. Clinical cure was defined as the 
absence of any signs and symptoms (lesion severity score of 0) and complete clearance of the area involved (area severity 
score of 0). The Lesion Severity Score (LSS) comprises four symptoms: scaling, pruritus, erythema, and margin 
continuity or elevation of a representative lesion. Each symptom was scored on a four-point Likert scale of 0 to 3, 
where 0 denotes the absence of a symptom and 3 denotes the maximum intensity of an individual symptom. The LSS was 
obtained by the summation of individual signs and symptom scores at each time point (range: 0–12). The Area Severity 
Score (ASS) was calculated by the extent of lesions in terms of Body Surface Area (BSA), and ranged from 0 to 3, where 
0 corresponds to the absence of lesions, 1 - BSA involvement of <3%, 2 - BSA involvement of 3%–10%, and 3 
corresponds to BSA involvement of >10%.17 Mycological cure was defined as negative KOH at the end of 6 weeks.

Analysis Set
The Full Analysis Set (FAS) (ie, patients who received at least one dose of medication and completed at least one post- 
baseline follow-up visit) was used for efficacy and safety analyses.

Statistical Analysis
Baseline variables are presented as numbers and percentages, and as means with standard deviations (SDs), depending on 
the distribution of data. The mean difference in lesion and area severity scores was analyzed using one-way ANOVA with 
Tukey’s HSD test and chi-square test, with a significance level set at 0.05, as appropriate. The cure and relapse rates were 
compared using Fisher’s exact test. All p values were two-tailed. When appropriate, 95% confidence intervals were 
calculated. The denominator for the calculation of the relapse rate was the number of patients who achieved cure. All 
statistical analyses were performed using SPSS version 16.0 (SPSS, Armonk, NY, USA) and Microsoft Excel.

Result
Patients
Of 261 patients enrolled in this study, 240 were included in the FAS. Twenty-one patients (7 in the SB-130 group, 10 in 
the CITZ-200 group, and 4 in the CITZ-100 group) were lost to follow-up after enrolment. All the baseline character-
istics are presented in Table 1. The patient distribution was homogeneous in all groups, and most patients presented with 
≥3 lesions and a disease duration of ≥6 months.
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Treatment Response
Complete Cure Rate
At week 6, 140 of the 240 patients were completely cured, while 30 patients failed treatment (11 in SB-130, 5 in CITZ- 
200, and 14 in the CITZ-100 group), giving an overall cure rate of 58.33%. Seventy patients showed clinical improve-
ment (>50% improvement in LSS and ASS) with 14 patients in SB-130 group, 25 CITZ-200 and 31 patients in CITZ-100 
group, respectively. The cure rates in the SB-130, CITZ-200, and CITZ-100 mg groups thus were 69% (55 of 80 
patients), 61% (47 of 77 patients), and 46% (38 of 83 patients), respectively (Figure 1). This difference was statistically 

Table 1 Demographic and Baseline Clinical Characteristics of the Treatment Groups

No. (%) p value

SB 130 (n=80) CITZ 200 (n=77) CITZ 100 (n=83)

Male 38 (48) 37 (48) 42 (51)

Female 42 (52) 40 (52) 41 (49)

Age, mean (SD) Years 37.40 (12.44) 37.46 (12.48) 37.40 (12.48) 0.33

BMI, mean (SD) 24.48 (4.21) 25.27 (4.89) 25.08 (4.63) 0.5

No. of lesions

<3 Lesions 12 (15) 5 (6) 6 (7)

≥3 Lesions 68 (85) 72 (94) 77 (93) 0.12

Duration of disease

<6 months 19 (24) 20 (26) 22 (27)

≥6 Months 61 (76) 57 (74) 61 (73)

Mean scores

Mean LSS (SD) 9.43 (1.97) 9.32 (2.07) 9.79 (1.19) 0.19

Mean ASS (SD) 2.41 (0.60) 2.42 (0.62) 2.40 (0.56) 0.98

Mean DLQI (SD) 17.22 (5.65) 17.17 (6.64) 17.45 (5.99) 0.77

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

Figure 1 Consort diagram.
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significant for SB-130 compared with CITZ-100 (p<0.05), but no statistically significant difference was noted between 
the SB-130 and CITZ-200 (p=0.32) and CITZ-200 and CITZ-100 (p=0.058) groups.

In the subgroup analysis of chronic dermatophytosis, 41/61 patients (67%) in the SB-130 group, 33/57 (58%) in the 
CITZ-200 group, and 27/61 patients (44%) in the CITZ-100 group achieved a complete cure, whereas 9, 4, and 12 
patients showed clinical failure in the SB-130, CITZ-200, and CITZ-100 groups, respectively (Table 2). This difference 
was statistically significant for SB-130 compared with CITZ-100 (p<0.05), but no statistical difference was noted 
between the SB-130 and CITZ-200 (p=0.34) and CITZ-200 and CITZ-100 (p=0.14) groups.

In obese/overweight patients with dermatophytosis (BMI ≥25), in the SB-130 group, of 22/35 (63%) patients 
achieved complete cure whereas 23/39 (59%) and 12/37 (32%) patients in the CITZ-200 and CITZ-100 groups achieved 
complete cure, respectively, which was statistically significant for the OD groups over the BD group (p<0.05). No 
statistically significant difference was observed between the SB-130 and CITZ-200 groups (p=0.81).

Mycological Cure
At week 6, 71/80 patients (89%) in the SB-130 group achieved mycological cure, while 73/77 (95%) in the CITZ-200 
group and 71/83 (86%) in the CITZ-100 group achieved the same results. There was no statistical difference between any 
of the groups in achieving mycological cure (p=0.14).

Improvement in Mean Scores
At week 6, the mean LSS of 9.43±1.97 was reduced to 1.35±1.92 (85% reduction) in the SB-130 group, while it was 
reduced from 9.32±2.07 to 1.30±1.97 (86% reduction) and from 9.79±1.19 to 2.06±2.52 (79% reduction) in CITZ-200 
and CITZ-100 groups respectively. All treatments significantly reduced the LSS at the end of the therapy (p<0.05) from 
the baseline. However, in the inter-group comparison, a statistically significant difference was observed at week 6 
(p<0.05) between the OD groups and BD group (Table 3).

Table 2 Complete Cure, Clinical Improvement and Clinical Failure Rates in Different 
Dermatophytosis Groups at Week 6

N (%) p value

Complete population group

SB 130 (n=80) CITZ 200 (n=77) CITZ 100 (n=83)

Completely cured 55 (69) 47 (61) 38 (46) 0.05#

Clinical improvement 14 (18) 24 (31) 31 (37)

Clinical Failure 11 (13) 6 (8) 14 (17)

Chronic dermatophytosis (≥6 months) group

SB 130 (n=61) CITZ 200 (n=57) CITZ 100 (n=61)

Completely cured 41 (67) 33 (58) 27 (44) 0.05#

Clinical improvement 11 (18) 20 (35) 22 (36)

Clinical Failure 9 (15) 4 (7) 12 (20)

Obese patients (BMI ≥25) with dermatophytosis group

SB 130 (n=35) CITZ 200 (n=39) CITZ 100 (n=37)

Completely cured 22 (63) 23 (59) 12 (32) 0.05*

Clinical improvement 8 (23) 13 (33) 17 (46)

Clinical Failure 5 (14) 3 (8) 8 (22)

Notes: *Statistically significant (SB-130 and CITZ-200 versus CITZ-100); #Statistically significant (SB-130 versus CITZ-100).
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Significant lesion clearance was observed in all groups at week 6. The mean ASS of 2.41±0.60, 2.42±0.62 and 2.40 
±0.56 was reduced to 0.65±0.76 (73% reduction), 0.61±0.75 (75% reduction) and 0.82±0.87 (65% reduction) in the SB- 
130 group, CITZ-200 and CITZ-100 groups respectively. All treatments were found to be statistically significant in 
clearing lesions from baseline at week 6 (p<0.05), but no statistical difference was noted in the inter-group comparison. 
For DLQI, a statistical difference was observed between the SB-130 and CITZ-100 groups (Table 3).

In the case of chronic dermatophytosis, only SB-130 was found to be statistically significant compared to CITZ-100 
for LSS. No statistical differences were noted in the other mean scores between the groups. For obese patients, 
a statistical difference was observed between the OD and BD groups for LSS only; however, no statistical difference 
was noted for any of the other domains. There was no statistically significant difference between the SB-130 and CITZ- 
200 group (p=0.88) (Table 3).

Relapse Rates
Thirteen of the 13/140 patients (9%) relapsed following successful treatment completion. There were five relapses in the 
SB-130 group (9% completely cured), six in the CITZ-200 group (13% completely cured), and two in the CITZ-100 
group (5% completely cured), and the difference in relapse rates among the groups was not statistically significant 
(p=0.50). Similarly, in the chronic group, 5/41 (12%) patients in the SB-130 group, 1/33 (3%) patient in the CITZ-200 
and 1/27 (4%) patient in the CITZ-100 group relapsed, which was not statistically significant (p=0.36). In obese patients 
with dermatophytosis, 4/35 (11%) patients, 4/39 (10%), and 0/37 patients relapsed in the SB-130, CITZ-200, and CITZ- 
100 groups, respectively (p=0.1). The percentages of patients with relapse in the different dermatophytosis groups are 
shown in Figure 2.

Table 3 Efficacy Scores in Terms of Mean LSS, ASS and DLQI at Week 6

Complete Population Group

SB 130 (n=80) CITZ 200 (n=77) CITZ 100 (n=83) p value

Mean score (SD) CI Mean score (SD) CI Mean score (SD) CI

LSS 1.35 (1.92) 0.93–1.77 1.30 (1.97) 0.86–1.74 2.06 (2.52) 1.51–2.60 0.05*

ASS 0.65 (0.76) 0.48–0.81 0.61 (0.75) 0.44–0.78 0.82 (0.87) 0.63–1.00 >0.05

DLQI 2.92 (3.41) 2.17–3.66 3.65 (4.37) 2.67–4.62 4.63 (5.48) 3.45–5.80 0.05#

Chronic Dermatophytosis group

SB-130 (n=61) CITZ-200 (n=57) CITZ-100 (n=61) p value

Mean score (SD) CI Mean score (SD) CI Mean score (SD) CI

LSS 1.27 (1.96) 0.78–1.76 1.67 (2.34) 0.23–0.76 2.18 (2.67) 1.51–2.85 0.05#

ASS 0.67 (0.69) 0.49–0.84 0.72 (0.73) 0.53–0.91 0.95 (0.88) 0.73–1.17 >0.05

DLQI 3.12 (3.66) 2.20–4.03 3.71 (4.68) 2.50–4.92 4.52 (5.68) 3.09–5.94 >0.05

Obese patients with Dermatophytosis group

SB-130 (n=35) CITZ-200 (n=39) CITZ-100 (n=37) p value

Mean score (SD) CI Mean score (SD) CI Mean score (SD) CI

LSS 1.23 (1.83) 0.62–1.83 1.29 (1.87) 0.70–1.87 2.35 (2.62) 1.50–3.19 0.05*

ASS 0.71 (0.69) 0.48–0.94 0.74 (0.70) 0.52–0.96 1.00 (0.88) 0.71–1.28 >0.05

DLQI 3.27 (4.06) 1.92–4.61 4.27 (5.34) 2.59–5.94 5.14 (5.40) 3.40–6.88 >0.05

Notes: *Statistically significant (SB-130 and CITZ-200 versus CITZ-100); #Statistically significant (only SB-130 versus CITZ-100). 
Abbreviations: LSS, Lesion Severity Score; ASS, Area Severity Score; DLQI, Dermatology Life Quality Index; CI, Confidence Interval (95%).
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Safety Outcome
All treatments were well-tolerated by the patients. In the SB-130 group, only one patient had pruritus, whereas three 
patients in the CITZ-200 group reported adverse events (pruritus, erythema, and burning in one patient each), and none of 
the patients had any adverse events (AE) in CITZ-100 group. There were no serious adverse events (SAE) or treatment 
discontinuations in any group. Additionally, no derangements in liver enzyme levels were noted at the end of treatment in 
any group.

Discussion
Multiple guidelines recommend ITZ at a dose of 200 mg/day.1,17 However, in the current scenario, multiple ITZ dosing 
practices have been observed by clinicians, such as ITZ 200 mg/day or two divided doses. Additionally, SB-ITZ 130 mg 
has proven its bioequivalence to ITZ 200 mg,18 which is commonly prescribed once daily. As the total dose of ITZ was 
the same in all three groups, we aimed to compare different dosing practices in the management of dermatophytosis.

Compared with the recent literature on ITZ cure rates, a slightly lower cure rate has been noted in all ITZ groups.8,13 

However, the treatment duration was also lower in our study. There was a statistically significant difference in the cure 
rates between the SB-130 and CITZ 100 mg groups; however, no statistically significant difference was noted between 
the other groups. The reason for these failures may thus be inter-patient variability in itraconazole serum and sebum 
concentrations, as documented in some articles.18–20

Itraconazole has highly variable and complex pharmacokinetics, particularly following oral administration. Both 
itraconazole and hydroxy-itraconazole have non-linear kinetics in a comparison of single- versus multiple-dose 
administration.21,22 Multiple studies of the effect of food on itraconazole absorption documented the erratic absorption 
pattern of itraconazole and high inter-patient variations, with considerable variability in the area under curve (AUC) 
concentrations in the fed as well as fasted states.23–26 In contrast, SB-ITZ has less restrictive administration conditions, 
lower inter-patient variability, and subjective drug tolerability.27 In recent times, there has been influx of higher ITZ 
formulations like 200 mg and 400 mg, but Sardana et al, had mentioned the limitation of ITZ-200 mg capsule and raised 
the question on the quality of CITZ-200 mg as a single capsule in the manufacturing process.28 In our study, we used two 
capsules of ITZ-100 mg and not the single capsule of ITZ-200 mg in CITZ-200 group.

In terms of mean efficacy scores for LSS, significant clearance of lesions was observed in all groups, with 
a statistically significant difference in OD over the BD group. Notably, uncured patients in all groups had mild pruritus 
at the end of 6 weeks. This could be due to an alteration in barrier function by dermatophytes, as reported in a recent 
article.29 No statistical difference was observed for ASS, indicating that neither the dosing of ITZ nor the cure rates were 
considerably affected by the BSA involved, leading to the effectiveness of all regimens. Quality of life also improved 

Figure 2 Percentage of patients with complete cure and relapse in dermatophytosis.
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significantly in the SB-130 group compared with the CITZ-100 group, thus reflecting the advantages of SB-ITZ and 
once-daily dosing with a single pill.

In our study, we observed a relatively low relapse rate (9%), with no statistically significant difference between any of 
the groups, as compared to the recently published literature.8 This could be due to persistent itraconazole levels in the 
stratum corneum up to 3–4 weeks even after cessation of the drug.30

In the subgroup analysis, we observed similar results in the chronic dermatophytosis group; however, in obese 
patients with dermatophytosis, OD dosing was found to be statistically significant compared to BD dosing. Once 
absorbed, ITZ is highly protein-bound and has a large volume of distribution (11 L/kg), which includes penetration 
into multiple organs and various other tissues.31,32 Grant et al demonstrated that approximately 17% of the plasma 
concentration of ITZ is distributed to adipose tissues33 and obese patients have a much higher fat mass.31,34–36 Hardin 
et al have already concluded the non-linear increase in AUC and Cmax of ITZ,21 thus confirming the advantage of OD 
dosing over BD dosing. At the time of writing this manuscript, there had been no studies on ITZ dosing in obese patients 
with dermatophytosis.

Of the 240 enrolled patients, infection persisted in 100 (41.67%), suggesting a significantly prolonged treatment 
duration. As mentioned earlier, the treatment duration in our study was only six weeks. In recently published articles, ITZ 
was studied for 8 weeks, thus giving a cure rate between 76%-93%.8,13 The ITART consensus also recommended 
individualized treatment based on clinical response.1

In our study, clinical and mycological cure did not occur concurrently, which was in accordance with a recently 
published article.8 Hence, it is important to evaluate both before discontinuing treatment. In this context, KOH smear 
examination stands out as a diagnostic tool for treatment monitoring owing to its low cost and quick turnaround time.37,38

Treatment-related adverse events (TEAEs) reported in our study were relatively low compared to those reported in the 
literature.8,39–41 ITZ is known to cause some mild gastrointestinal complaints, such as nausea or abdominal pain, 
headache, and elevation of transaminase levels, which led to treatment discontinuation. However, in the present study, 
there was no elevation of transaminase levels or treatment discontinuation.

Limitations
This is the first clinical comparative study of the same dose of ITZ per day in glabrous tinea, but with a different dosing 
pattern and formulation in Indian patients. In this study, the treatment period was only six weeks, and a long follow-up 
period for recurrences was not performed. The non-blinding and non-identification of isolates by fungal culture also have 
major limitations. Hence, a double-blind, randomized, comparative clinical study with fungal cultures for a longer 
duration and follow-up period is warranted.

Conclusion
In this clinical study, we report moderate efficacy with all doses of ITZ, but better efficacy with OD dosing; hence, longer 
treatment durations are needed to achieve a complete cure. Although there was no statistical difference between SB-130 
and CITZ-200, SB-130 could be preferred over CITZ-200 owing to the advantage of SB over conventional ITZ and 
quality issues with a single ITZ-200 mg capsule. Additionally, SB-130 mg was safe and tolerable compared to CITZ- 
200 mg.
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