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addendum, duration of episode based on the ITT population was used as the primary 
endpoint and time to healing based on the mITT population (those who developed 
vesicular lesion) as the secondary endpoint for acyclovir cream, of which this 505(b)2 
application is based on. Therefore, we agree the same endpoints should apply.  
Admittedly, there is some confusion regarding the definitions/terminology for duration 
of episode and time to healing used in past applications. Also mean and median 
differences were not used consistently in reviews or labeling. FDA now considers 
duration of episode as the more clinically relevant endpoint because this endpoint 
takes into consideration the entire disease course (those who develop lesions and 
those who lesions do not progress to vesicular stage). This is particularly relevant for 
products which may increase the number of aborted lesions. We agree the duration of 
episode endpoint should be based on the ITT population. 
 
FDA’s results from the duration of episode endpoint from the ITT population analyses 
were similar to Bioalliances results. FDA’s median difference between Sitavig and 
placebo for episode duration was 0.80 days (mean 0.66 days) with a p-value of 
0.0049 (log rank test). The difference in FDA’s and Bioalliance’s results are due to five 
patients whose time to healing was recategorized and the patients who received 
prohibited antiviral medications were assigned a worst case duration of episode of 14 
days. If the Hodges-Lehmann estimation is applied the median difference between 
treatment groups was 0.58 days (p-value 0.0289 from the Kruskal-Wallis test). These 
results exceed the clinical and statistical benchmark of at least a 0.5 day difference. In 
comparison the mean time to healing for acyclovir cream was approximately 0.5 days.  
 
FDA also calculated time to healing based on the revised ITT population. Of note, 
FDA results differ from Bioalliance because the FDA analyses corrected the five 
patients time to healing, assigned a time to healing of 14 days for those 11 subjects 
who took a prohibited antiviral medication and assigned the 29 patients a time to 
healing of 14 days even though they were censored and considered not healed. 
Based on the KM method the median and mean difference between Sitavig and 
placebo were 0.94 and 0.87 days, respectively. Both the episode of duration and time 
to healing based on the ITT population showed a greater than 0.5 day benefit favoring 
Sitavig. Subgroup analyses for time to healing based on ITT population all showed a 
0.89 to 1 day benefit in terms of median difference based on adhesion time (< 6 
hours, 6-12 hours and > 12 hours) of first tablet using KM method. Given the 
consistency of the results for the ITT population, the review team considers this 
sufficient evidence to demonstration the efficacy of Sitavig.  
 

4. Pediatrics 
 
This product was discussed at the March 6, 2013, PeRC meeting. The PeRC 
agreed with the waiver request for 0 to less than 6 years. The PeRC asked the 
team to modify the reason for waiving the pediatric trials in this age group to “the 
product would be ineffective and/or unsafe in one or more pediatric groups(s) for 
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6. Recommendations/Risk Benefit Assessment  
 

• Recommended Regulatory Action  
 
An approval action is recommended for this application pending CMC inspection and 
505(b)2 assessment. The major amendment submitted by Bioalliance and FDA’s 
reanalysis provides sufficient support to demonstrate Sitavig has a favorable impact 
on duration of orofacial herpes labialis infection and favorable safety profile.  
 

• Risk Benefit Assessment 
 
As noted in the original CDTL review and clinical/statistical review, the safety data 
presented are favorable and no new or unexpected findings were observed for the 
buccal administration of acyclovir. Local tolerance and complications from tablet 
dislodgement were initial concerns. The data presented do not indicate local tolerance 
was an issue. The safety profile for local adverse events was similar between 
treatment groups. Complications from tablet dislodgement were also not observed; 
however, these toxicities should be monitored postmarketing. FDA’s reanalysis of 
time to healing and duration of episode based on the ITT population demonstrated 
consistent results of more than 0.5 days difference between Sitavig and placebo. The 
median difference in duration of episode was approximately 0.58 days with a p-value 
of 0.0289. 

 
The Division requested the applicant to evaluate the efficacy in African Americans as 
a post marketing commitment (PMC). After discussions with BioAlliance we concluded 
additional data in African Americans were not needed. We could not find any 
published data on the incidence and prevalence of recurrent herpes labialis in African 
Americans adults. BioAlliance supplied references regarding the prevalence in 
children (0.57% in non-Hispanic black versus 1.72% in non-Hispanic white American 
children). They also reference a recent trial in Utah  

, personal communication) suggesting recurrent herpes labialis is less 
common in African-American adults. In the phase 3 trial all racial groups were 
permitted to enroll. Of the 775 patients recruited in the trial, 143 were American 
patients and 7.7% (11/143) were African American. Additionally, BioAlliance makes 
the argument that the mechanism of action is acyclovir salivary concentrations. The 
dose of acyclovir and release rate from the tablet is related to formulation and is 
independent of age, race or sex. The literature does not indicate salivary flow is 
different across races. Given this information a PMC was not further pursued. 
 
Additionally, at the time of this review the CMC inspection is pending and a final 
recommendation is not expected until April 11, 2013, one day before the action date. 
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3. CMC/Device  
 
Sitavig is an acyclovir 50 mg extended release tablet and is formulated with USP 
grade microcrystalline cellulose, povidone, sodium laurel sulfate, magnesium 
stearate, silicon dioxide, hypromellose and milk protein concentrate. The tablets are 
packaged in blisters with two tablets per blister. An expiration date of three years 
under controlled room temperature was supported by the submitted data. 
 
A potential genotoxic impurity was found in a DMF review for the drug substance. 
However, CMC and pharm/tox determined this was low risk due to its extreme 
reactivity (low carryover) and downstream purification capability.  
 
Drs. Pagay and Liu’s review states adequate data to assure the identity, strength, 
purity and quality of the drug product were presented in the NDA. The DMF for 
acyclovir drug substance supporting this NDA is also adequate. However, final 
determination on the acceptablilty of a site inspection is still pending at this time. The 
inspection report is needed in order to determine if any CMC deficiencies were noted 
that would affect the overall CMC recommendation for an approval or complete 
response action. 
 

4. Nonclinical Pharmacology/Toxicology 
 
Information regarding nonclinical pharmacology/toxicology is based on the published 
literature and FDA’s previous findings from the Zovirax cream label. The nonclinical 
literature publications include studies on the acute, subchronic, chronic, mutagenicity, 
carcinogenicity, and reproductive toxicity of acyclovir. According to Dr. Lansita’s 
review, these studies were performed using systemic dose routes which would likely 
over-predict the potential toxicity of Sitavig because systemic plasma exposure 
following buccal administration is likely to be minimal based on the clinical 
pharmacokinetic (PK) data of Sitavig. Bioalliance conducted a hamster single-dose 
tolerance trial with Sitavig 50 mg placed in the jugal mucosa of the hamster. No local 
or systemic pharmacokinetic or toxicokinetic analyses were done. However, this was 
not considered an approval issue by Dr. Lansita. No nonclinical issues were identified 
to preclude an approval action from the pharmaocology/toxicology perspective.  
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5. Clinical Pharmacology/Biopharmaceutics  
 
Dr. Leslie Chinn reviewed dissolution data and results from a phase 1 trial 
BA2004/21/01 and a phase 3 trial BA2005/21/02. Trial BA2004/21/01 supported a 
biowaiver for the approval of a change in commercial manufacturing site.  
 
The phase 1 trial evaluated the pharmacokinetics and tolerability of buccal 
administration of Sitavig 50 mg and 100 mg compared to Zovirax 100 mg tablet given 
orally. Acyclovir plasma and salivary concentrations were collected over 2 days. A 
single buccal application of Sitavig 50 mg and 100 mg dose showed rapidly 
detectable acyclovir concentrations in saliva at 30 minutes for both Sitavig 50 mg and 
100 mg. The mean AUC/IC50 ratios were dramatically different between Sitavig 50 mg 
and 100 mg compared to Zovirax 200 mg oral tablet as shown in the table below.  

 
 
Acyclovir concentrations following Sitavig 50 mg or 100 mg administration in labial 
mucosa were also evaluated and were significantly higher than acyclovir 
concentrations following Zovirax 200 mg oral tablet. Based on these data and the low 
plasma concentrations following buccal administration, the 50 mg dose was chosen 
for the phase 3 trial.  
  
In the phase 3 trial the relationship between estimated acyclovir dose delivered to the 
buccal cavity and TTH was evaluated. However, the exposure-response relationship 
for saliva viral titer, saliva acyclovir concentration and TTH was not assessed due to 
limited data collected. Therefore, a preliminary analysis using in vitro dissolution data 
and tablet adhesion time was conducted to approximate the amount of acyclovir 
released at the target site (refer to Figure 2 below).  
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Figure 2: Relationship between estimated fold dose of acyclovir and the 
time-to-healing of the primary vesicular lesion 

Source: Dr. Chinn’s review
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Dr Chinn concluded, “Although local concentrations were not quantified, in theory, 
tablet adhesion time may be used as a surrogate for the amount of acyclovir delivered 
locally and subjects with longer adhesion times should have shorter TTH compared to 
those with shorter adhesion times.  However, no relationship between adhesion time 
and TTH was observed, suggesting that local acyclovir exposures were either not 
sufficient to achieve significant antiviral activity or that the applicant’s postulated 
mechanism of drug reaching the site of the cold sore (licking of the lips) is not well-
supported. “ 
 
I agree with Dr. Chinn’s assessments. At the pre-NDA meeting and throughout our 
review, we questioned the dose selection and delivery method. However, these data 
suggest a  interval may not impact TTH. 
Bioalliance states acyclovir from the buccal tablet is delivered mostly from licking of 
the lips. Based on the data presented above we do not have convincing evidence of 
the delivery mechanism to the site of action. From the clinical perspective, this is one 
of the several issues impacting the regulatory review decision and why we concluded 
another trial is needed to demonstrate efficacy. Of note Dr. Chinn’s review states a 
clearly demonstrated dose-response (or exposure-response) relationship is not 
needed to recommend approval providing robust efficacy is demonstrated. From the 
clinical pharmacology perspective Dr. Chinn recommended an approval action. 
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were only seen every other day during the trial by the investigator until Day 7, then 
were not seen again until Day 14. Also subjects only recorded lesion assessments 
once daily. As a result, the ability to accurately calculate time to healing and the ability 
to demonstrate at least a half-day benefit over placebo for TTH is severely limited by 
these trial design flaws.  
 
Additionally, Dr. Zeng found errors in the TTH calculation for five subjects. Their TTH 
was calculated incorrectly because the next to the last visit date was used for the TTH 
calculation instead of the final disposition date. Dr. Zeng used the corrected TTH in 
the FDA analyses. FDA analyses also excluded 11 subjects from the efficacy 
evaluation due to protocol violations because these subjects received a prohibited 
antiviral medication during the trial. As a result the FDA efficacy results differ from 
those presented by Bioalliance in the NDA.  
 
Three subjects in the Sitavig group and eight subjects in the placebo group received a 
prohibited medication. The time to healing for the eight subjects in the placebo group 
ranged from 3-14 days compared to 7-7.9 days for subjects in the Sitavig group. One 
would expect by excluding these subjects the treatment difference between trial arms 
would widen. The overall TTH results were sensitive to the TTH recalculation for 5 
subjects and to the exclusion of 11 subjects for protocol violation and demonstrates 
the results are not robust. 
 
The impact of delaying treatment beyond one hour of prodromal symptoms, adhesion 
time (< 6 hours, 6-12 hours or > 12 hours), tablet replacement (was the first table 
replaced or not), herpes history (at least 4 episodes in past 12 month or not) and 
lesion severity on TTH was also assessed by FDA. 
 
Herpes history and lesion severity did not have a significant impact on TTH results. 
The sample size for those subjects who replaced a tablet was too small to make any 
conclusions. The median TTH difference for subjects who applied drug within one 
hour of onset of prodromal symptoms was -0.31 days (-0.90, 0.20 p-value 0.246; 
Hodges-Lehmann estimates). The goal of herpes treatment is to initiate treatment as 
soon as possible and within one hour of prodromal symptoms as stipulated in the 
protocol. The expectation is the TTH would be shorter for those who started treatment 
within one hour; however, the difference between Sitavig and placebo was minimal. A 
relationship between duration of tablet adhesion and TTH was not seen. The greatest 
difference in TTH was in the < 6 hour subgroup (0.79 and 1.06 days), followed by the 
> 12 hour subgroup (0.59 and -0.7 days), and finally the 6-12 hour subgroup (0.01 
and 0.20 days). While subgroup analyses can produce spurious results, these 
subgroups were fairly large (approximately 40% of the population) and further 
highlight the lack of robustness in the data.  
 
Another interesting finding is the difference between TTH observed in this trial 
compared to other trials used to support approval for acyclovir cream, 
acyclovir+hydrocortisone cream, penciclovir cream, docosanol (over the counter 
product) and oral Valtrex. The TTH in these trials is approximately 5 days compared 
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to approximately 7 days for Sitavig. Of note, the length of a herpes labialis cycle is 
approximately 7 days (5-12 days). For this 505(b)2 application, FDA is relying on our 
previous findings for acyclovir 5% cream. The difference in healing time across trials, 
(4.3 days for acyclovir vs 7 days for Sitavig), acknowledging the limitations of cross-
trial comparisons, is another concern for the TTH assessment and further 
underscores a second trial is needed in support of approval. 
 
Healing Time Outcomes for Approved Treatments for Herpes Labialis 

OUTCOME (VS PLACEBO)  DRUG REGIMEN (OR 
PLACEBO) 

N 
HEALING TIME 

603 1.3 days ↓ (95% CI, –1.9 to –
0.7) (4.8 vs 6.1 days) 

Valacyclovir* 2 g twice daily for 
1 day 

615 1.3 days ↓ (95% CI, –1.8 to –
0.7) (5.1 vs 6.4 days) 

Oral 

Acyclovir 400 mg 5 times a 
day for 5 days 

174   

3057 31% ↓ (HR=1.31; 95% CI, 1.20–
1.42) 

Penciclovir* 1% Every 2 hours 
during waking 
hours for 4 days 1573 0.7 days ↓ (4.8 vs 5.5) 

Acyclovir 5% 5 times a day for 
4 days 

689 0.5 days ↓ (4.3 vs 4.8) 
(HR=1.23; 95% CI, 1.06–1.44) 

Docosanol* 10% 
(available OTC) 5 times daily 737 0.7 days ↓ (95% CI, 0.08–0.92 

days) (4.1 vs 4.8 days) 

Topical 

Acyclovir 5% + 
hydrocortisone 1% 
cream  

5 times daily for 
5 days 

 
4.77 days vs 5.09 days 

Source: Chon, T, Nguyen L, Elliott TC. Clinical Inquiries. What are the best treatments for herpes 
labialis J Fam Pract. 2007 Jul;56(7):576-8. Acyclovir+hydrocortisone source: FDA Decisional 
Memorandum assessed December 7, 2012: 
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2009/022436s000_SumR.pdf 
 

 claim to  
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 claim to  

 

8. Safety 
 
Based on over 20 years of experience with topical and systemic acyclovir 
formulations, the overall safety database of 378 subjects who received ABT 50 mg in 
the phase 3 trial is adequate to assess the safety profile. Limited plasma 
concentrations are expected following a single buccal administration; therefore, the 
main safety concern prior to phase 3 trials was tablet dislodgement and local 
tolerance. A total of 783 subjects from the phase 1 and phase 3 trial are available to 
assess the safety issues related to tablet dislodgement (of note 395 subjects received 
matching placebo buccal tablet).  
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No deaths or serious adverse events were reported for Sitavig 50 mg. The most 
commonly reported adverse events were similar between Sitavig 50 mg and placebo 
and include headache (3% each), application site pain (1% each) and nasopharyngitis 
(1% each). The majority of these events were mild or moderate in severity. Few 
events were considered severe and were not likely related to study medication.  
 
The safety data were reviewed in detail by Dr. Alivisatos to determine local tolerability. 
Overall, 14 subjects (4%) in the Sitavig 50 mg group and 12 subjects (3%) in the 
placebo group developed an application site reaction or reaction related to the lips or 
oral cavity. This analysis is presented in Table 40 of the clinical/statistical review.  
All these events were considered mild, with the exception of one event in each group 
which were moderate in severity. No severe events were reported. Based on this 
analysis, the local tolerance of Sitavig was acceptable and similar to placebo.  
 
The main concern for a dislodged tablet includes cough, choking, pain, suffocation, 
respiratory complication or esophageal/pulmonary infections. As shown by the 
adverse event profile no increased incidence of these events were noted. Additionally, 
Bioalliance reviewed their internal safety database and literature for their buccal tablet 
Oravig. No evidence was identified for these types of adverse reactions. Based on the 
phase 3 trial data and experience with Oravig, the risk for dislodgement and adverse 
consequences appears low. Bioalliance recommends subjects consume a glass of 
water following accidental ingestion. 
 
Overall, treatment emergent adverse events were numerically higher in females 
compared to males and included headache: 3.5% for females vs 2.5% for males and, 
application site pain: 1.2% for females vs 0.8% for males. Slightly larger differences 
were seen in the placebo group. GI disorders were observed more frequently in males 
receiving Sitavig 50 mg compared to placebo (5.3% vs 3.2%). A gender effect is not 
likely due to Sitavig 50 mg. An assessment of safety by race could not be evaluated 
because 95% of the trial population was White/Caucasian.  
 
Minimal laboratory abnormalities were observed. This was expected for a topically 
administered product with minimal systemic absorption and assessments were only 
performed before treatment and on study day 14.  
 
Overall the safety profile of Sitavig is favorable and no concerns with local tolerance 
or tablet dislodgement were observed which require further assessment. Bioalliance 
has an adequate plan in place to address tablet dislodgement issues. 
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• Recommended Comments to Applicant 
 
This section includes the deficiencies identified. In addition, I have incorporated 
my own recommendations to further address the identified safety and efficacy 
issues.  This section serves as a draft for the complete response letter and will 
be further revised in the upcoming month. Please consult the final complete 
response letter.  
 
CLINICAL and STATISTICAL 
 
Deficiency 1: Claim for treatment of recurrent orofacial herpes simplex virus 
(HSV) infections in immunocompetent patients  
 
We have determined the efficacy data presented in your NDA 203,791 
submission were inadequate to support this claim due to the deficiencies 
described in the Discipline Review (DR) letter dated December 7, 2012.  The 
trial results did not consistently meet the predefined definition of clinically 
meaningful benefit of at least a half day difference in the primary efficacy 
endpoint time to healing (TTH). Additionally, the results at a 0.05 level were not 
robust to data validation for demonstrating efficacy in a single registration trial. 
Trial design deficiencies and analysis issues led to this conclusion. The ability 
to accurately calculate TTH was impeded by the infrequent collection of 
efficacy data by subjects (one daily) and infrequent evaluation of subjects by 
the investigator (every other day until Day 7, then on Day 14). Additionally, 
data validation issues and protocol violations (use of prohibited antiviral 
medication) also led to lower efficacy results per the FDA analyses compared 
to those presented in the NDA.  
 
Data needed to resolve deficiency #1: 
 
Please conduct another phase 3, randomized, placebo-controlled clinical trial in 
patients with herpes labialis. The trial results should show at least a half day 
difference for TTH. Additionally, the results must attain statistical significance at 
the 0.05 level and should be robust to data validation with multiple statistical 
methods.   
 
In your protocol please ensure subjects are evaluated daily by the investigators 
during the active treatment period and subjects complete diary assessments of 
lesions at least twice daily. Please ensure subjects do not receive other 
antiviral treatments during the active lesion phase of the trial. As noted in the 
DR letter the population studied in your initial NDA application was 95% 
Caucasian thus precluding an assessment of Sitavig across races. Please 
ensure the phase 3 trial includes a more racially balanced population including 
a substantial number of subjects of Black race as there are concerns regarding 
decreased effectiveness of herpes antiviral treatments in this subgroup. 
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Deficiency #5: Indication for  
 

 
Data needed to resolve deficiency #5: 
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