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Executive Summary1-2
· Sinecatechins 15% ointment represents a botanical drug product derived from green tea leaves.  It received FDA-approval for the topical treatment of external genital and perianal warts (Condylomata acuminate) in immunocompetent patients 18 years and older.  Similar to podofilox and imiquimod, sinecatechins 15% ointment can be topically applied by the patient.  
· The efficacy of sinecatechins for the topical treatment of external genital and perianal warts has been demonstrated in two pivotal, Phase III, randomized, double-blind clinical trials.  In combined analyses, the primary endpoint, complete clearance of all warts, was 53.6% (213/397) in patients treated with sinecatechins 15% ointment compared to 35.3% (73/207) in patients treated with vehicle (p-value not provided).  Overall, females treated with sinecatechins 15% ointment experienced higher rates of complete clearance than males when compared to vehicle (females: 60.4% vs 43.8%; males 47.3% vs 28.8%, respectively).  The median time to complete clearance was 16 weeks and 10 weeks in each of the Phase III clinical trials. 
· Overall, 5% of patients discontinued or dose modified in Phase III clinical trials.  High rates of local adverse reactions occurred to patients receiving sinecatechins 15% ointment compared to vehicle including erythema (70% vs 32%), pruritus (69% vs 45%), burning (67% vs 31%), pain/discomfort (56% vs 14%), erosion/ulceration (49% vs 10%) and edema (45% vs 11%).  
· The topical administration of sinecatechins to external genital and perianal warts is recommended in adults (≥ 18 years old) three times per day until complete clearance of all warts (maximum of 16 weeks).  
· Place in therapy:  Sinecatechins provides an alternative to currently available patient-applied agents (i.e., podofilox and imiquimod).  The efficacy of sinecatechins was compared to vehicle in the phase III clinical trials; therefore, head-to-head comparisons do not exist with other available topical agents.  Compared to the other patient-applied agents, sinecatechins 15% ointment requires more frequent administration (three times daily consequently).
Introduction      
The purposes of this monograph are to (1) evaluate the available evidence of safety, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating sinecatechins 15% ointment for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology1-2
Sinecatechins are compromised of green tea extracts (85-95% total catechins by weight) isolated from tea leaves of Camellia sinensis.  Other components include gallic acid, caffeine, and theobromine.  The pharmacology has not been fully elucidated for the treatment of external genital and perianal warts; however, it is proposed to be an immunomodulatory agent by promoting cytokine release and inhibiting cell growth.
Pharmacokinetics1-2
The pharmacokinetics of sinecatechins ointment 15% has not been adequately evaluated in individuals. The FDA has requested that the pharmaceutical company to conduct a phase IV study to evaluate systemic absorption of topically administered sinecatechins 15% ointment compared to oral green tea.
FDA Approved Indications1
Sinecatechins ointment 15% is indicated for the topical treatment of external genital and perianal warts (Condylomata acuminate) due to human papillomavirus infection (HPV) in immunocompetent patients 18 years and older.
Current VA National Formulary Alternatives

Other patient-applied formulary options include podofilox 0.5% topical solution and imiquimod 5% topical cream (CFU and restricted to dermatology, gynecology, urology, or Women’s Health providers).  Provider-administered formulary options include podophyllin 25%/benzoin topical tincture, trichloroacetic acid 80% topical solution and cryotherapy with liquid nitrogen.
Dosage and Administration1
The topical administration of sinecatechins to external genital and perianal warts is recommended in adults (≥ 18 years old) three times per day until complete clearance of all warts.  However, therapy should not exceed 16 weeks.  Each wart should receive approximately 0.5cm strand of sinecatechins to ensure complete coverage.  Health care professionals should counsel patients regarding administration and other pertinent information (refer to Patient Information in PI).  
Pediatric:  The pharmacokinetics, safety and effectiveness has not be evaluated in patients <18 years of age.  
Efficacy2
Study CT 1017:  A randomized, double-blind, three-arm parallel-group, placebo-controlled phase 3 trials to investigate the clinical efficacy and safety of sinecatechins in the treatment of external genital warts
This represents one of the two pivotal, Phase III clinical trials that were utilized to receive FDA approval for treatment of external genital and perianal warts.  The results of the clinical trials have not been published.

In this multi-center, randomized, double-blind, three-arm parallel-group, placebo-control clinical trial, sinecatechins 15% ointment was compared to sinecatechins 10% ointment and vehicle for treatment of external genital and perianal warts in adults.  Randomization occurred in 2:2:1 ratio, respectively.  The study medication was administered topically three times a day until complete clearance of all warts (maximum duration of 16 weeks).  If patients experienced complete clearance of all warts, recurrence was evaluated for 12 weeks following therapy (treatment-free period).  According to the pharmaceutical company, each application would contain <250mg of study medication, which translated in providing patients two 15gm tubes every month.  Inclusion criteria included 1) clinical diagnosis of external genital warts 2) the number of warts ranging from 2 -30 per person 3) the total wart area ranging from 12 – 600mm2.  Exclusion included 1) treatment of external warts within 30 days 2) HIV, HBV, or HCV infection 3) topical antiviral therapy to anogenital area 4) active infection of any type.     
Endpoints:

· Primary efficacy endpoint:

· Clinical response: complete clearance of all external and perianal warts (baseline and new warts) at end of treatment in the intent to treat population (defined as all subjects randomized and dispensed therapy).
· Secondary efficacy endpoints:
· Time to complete clearance for all warts (baseline and new), all baseline warts and all new warts
· Proportion of patients with complete clearance of all baseline warts at end of treatment
· Proportion of patients with partial clearance of all warts and all baseline warts at the end of treatment
Of the 503 patients in the ITT population, 201, 199 and 103 patients were administered sinecatechins 15% ointment, sinecatechins 10% ointment, and vehicle, respectively.  The demographics of the sinecatechins 15% ointment-treated patients included 52% male, mean age of 31 years old, and 95% Caucasian.  In comparison, sinecatechins 10% ointment-treated patients were 55% male, mean age of 31 years old, and 95% Caucasian while vehicle-treated patients were 60% male, mean age of 30 years old, and 94% Caucasian.  In each treatment arm, the median number of warts was 6 per patient and median baseline total wart area ranged 50-52mm2.  The mean time from first diagnosis of warts to Visit 1 was 7 weeks for ointment 15%, 9 weeks for ointment 10% and 11 weeks for vehicle.
In the primary efficacy endpoint, the proportion of patients with clinical response was statistically higher with sinecatechins 15% and sinecatechins 10% compared to vehicle (Table 1).  The relatively high clinical response seen in the vehicle arm may be related to the ability of the warts to resolve spontaneously and/or treatment with the vehicle.  In each treatment arm, women experienced higher rates of clinical response than men (56% women vs 46% men in 15% ointment arm; 41% women vs 34% men in vehicle arm, p-values not provided).  The median number of warts decreased from 6 (at baseline) to 0 in both of the sinecatechins arms and to 3 in the vehicle arm.  Similarly, total wart area decreased from 50-51mm2 in sinecatechins arms to 0mm2 at end of treatment.  In comparison, total area of warts in vehicle-treated patients decreased from 52mm2 at baseline to 15 mm2 at end of therapy.  Time to complete clearance of all warts was one week shorter in the vehicle arm than sinecatechins arm (Table 1).  Recurrence rates were reported to be 5.9% (6/101) and 2.6% (1/38) for patients treated with sinecatechins 15% ointment and vehicle, respectively.  However, the FDA reviewer indicated these rates were most likely underestimated as the same coding was used for missed observations and zero warts.  In conclusion, sinecatechins 15% and sinecatechins 10% were efficacious in the treatment of external genital and perianal warts.
Table 1. Efficacy Endpoints

	
	Sinecatechins 15% ointment 

(n=201)
	Sinecatechins 10% ointment

(n=199)
	Vehicle

(n=103)

	Primary Efficacy Endpoints:
	
	
	

	Successful clinical response
	102 (50.7%)

p=0.0284
	99 (49.7%)

p=0.0384
	38 (36.9%)

	Secondary Efficacy Endpoints:
	
	
	

	Time to complete clearance
	16 weeks
	16 weeks
	15 weeks


Study CT 1018:  A randomized, double-blind, three-arm parallel-group, placebo-controlled phase 3 trials to investigate the clinical efficacy and safety of sinecatechins in the treatment of external genital warts

This represents one of the two pivotal, Phase III clinical trials that were utilized to receive FDA approval for treatment of external genital and perianal warts.  The results of the clinical trials have not published.

The study design was similar to the previous described study (CT 1017).  
Of the 502 patients in the ITT population, 196, 202 and 104 patients were administered sinecatechins 15% ointment, sinecatechins 10% ointment, and vehicle, respectively.  The demographics were similar to the other pivotal Phase III clinical trials with the exception that 65-69% of patients were Hispanic.  In each treatment arm, the median number of warts was 6-7 per patient and median baseline total wart area was 50mm2 for 15% ointment, 46mm2 for 10% ointment and 58.5mm2 for vehicle.  This represented first episode of genital warts in high percent of patients (82-84%)
In the primary efficacy endpoint, the proportion of patients with clinical response was statistically higher with sinecatechins 15% and sinecatechins 10% compared to vehicle (Table 2).  In each treatment arm, women experienced higher rates of clinical response than men (65% women vs 49% men in 15% ointment arm; 46% women vs 23% men in vehicle arm; p-values not provided).  Time to complete clearance was 10 weeks in patients treated with 15% ointment (Table 2); this shorter time period (10 vs 16 weeks in CT 1017) may be related to high percent of treatment naïve patients.  According to the FDA review, recurrence rates were difficult to calculate as there were high numbers of missing data at follow-up visits and incorrect coding as described in CT 1017.  In conclusion, sinecatechins 15% and sinecatechins 10% were efficacious in the treatment of external genital and perianal warts.
Table 2. Efficacy Endpoints

	
	Sinecatechins 15% ointment 

(n=196)
	Sinecatechins 10% ointment

(n=202)
	Vehicle

(n=104)

	Primary Efficacy Endpoints:
	
	
	

	Successful clinical response
	111 (56.6%)

p<0.001
	111 (55%)

p<0.001
	35 (33.7%)



	Secondary Efficacy Endpoints:
	
	
	

	Time to complete clearance
	10 weeks
	11 weeks
	13 weeks


Adverse Events (Safety Data)1-2
Incidence of adverse events was assessed in 397 patients treated with sinecatechins 15% ointment in Phase III clinical trials.  Overall, 5% of sinecatechins-treated patients were discontinued or dose modified due to adverse events.  Two patients experienced serious local adverse events (pain and inflammation).  High rates of erythema, pruritus, burning erosion/ulceration and edema (Table 3) occurred in patients treated with sinecatechins.  Severe reactions occurred in 30% (120/397) of patients administered sinecatechins, which translates into 37% (71/192) of the women and 24% (49/205) of men that received sinecatechins.
In a Phase I trial, dermal sensitization of sinecatechins 15% ointment was compared to vehicle and untreated controls in a three part process (induction, resting and challenge phase).  Overall, type IV hypersensitivity occurred in 5 of 209 (2.4%) healthy volunteers treated with sinecatechins 15% ointment.  In comparison, hypersensitivity reactions did not occur in subjects treated with vehicle or untreated controls.  
Table 3.  Adverse Reactions
	
	Sinecatechins 15% Ointment
(n=397)
	Vehicle
(n=207)

	Erythema
	70%
	32%

	Pruritus
	69%
	45%

	Burning
	67%
	31%

	Pain/discomfort
	56%
	14%

	Erosion/ulceration
	49%
	10%

	Edema
	45%
	11%

	Induration
	35%
	11%

	Rash vesicular
	20%
	6%

	Desquamation
	5%
	<1%


p-values were not provided.
Contraindications/precautions1
Contraindications
· Known sensitivity reactions to any components of the ointment.
Warnings and Precautions
· The safety and efficacy of sinecatechins ointment 15% has not been evaluated in the following circumstances:
· Topical treatment of external genital and perianal warts in immunocompromised patients
· Topical treatment of external genital and perianal warts beyond 16 weeks or for multiple treatment courses.
· Treatment of urethral, intra-vaginal, cervical, rectal, or intra-anal human papilloma viral disease and therefore, it should not be utilized for any these conditions.
· Application to open wounds would be avoided.
· Avoid exposure of genital and perianal area to sun or UV-light.
Pregnancy/Nursing Mothers

· Pregnancy category C
· It is not known if sinecatechins is excreted in human breast milk. 
Look-alike / Sound-alike (LA / SA) Error Risk Potential

The VA PBM and Center for Medication Safety is conducting a pilot program which queries a multi-attribute drug product search engine for similar sounding and appearing drug names based on orthographic and phonologic similarities, as well as similarities in dosage form, strength and route of administration. Based on similarity scores as well as clinical judgment, the following drug names may be potential sources of drug name confusion:
Sinecatechins LA/SA
Kunecatechins ointment, sinequan 10mg capsule, senatec lotion, silvadene cream, silver sulfadiazine cream, sinemet 10mg tablet, salicylic acid ointment, spectrocin plus ointment, synalar topical solution, synera topical patch, tinactin cream.
VeregenTM  LA/SA

Verelan 240mg capsule, verazinc 220mg capsule, betagen topical solution, vusion ointment, desowen ointment, vagifem vaginal tablet, vaginex cream, vagisil topical powder, vagistat-1 vaginal ointment with applicator.
Drug-Drug Interactions1
Drug-drug interactions have not been conducted with sinecatechins ointment 15%.  Based upon estimated plasma concentrations with FDA-approved dosage regimen, no drug-drug interactions are anticipated.  
Acquisition Costs
Table 4.  Cost of Topically Administered Agents 
	Drug & Strength
	Dosage Regimen1-2
	Cost per Formulations ($)
	Estimated Cost/

Month ($)

	Patient-applied 
	
	
	

	Sinecatechins ointment 15% (VeregenTM) 
	Three times per day until complete clearance of all warts (max 16 weeks)
	15gram tube=
$150.14
30gram tube=

Not available
	Estimated one-month supply 

(1-2 15g tubes):
$150.14-$300.28

(Usage dependent on total area of wart)

	Podofilox 
0.5% topical solution
	Twice daily for three days followed by four days of no treatment.  One-week cycle may be repeated until complete clearance of all warts (maximum 4 cycle)
	3.5mL bottle=
$24.06

	Estimated one-month supply:

$24.06

(Usage dependent on total area of wart)

	Imiquimod 5% topical cream
(AldaraTM)
	Once daily at bedtime three times weekly until complete clearance of all warts (max 16 weeks)
	Box contains 12 single-use packets cream (250mg)= $95.11
	One-month supply
$95.11

	Provider-administered
	
	
	

	Podophyllin 25%/benzoin topical tincture
	Topically administered once weekly, if necessary.  
	15mL bottle=
$34.08
	Not avialable.  

	Trichloroacetic acid 80% topical solution
	Topically administered once weekly, if necessary.  
	15mL bottle=
$36.04
(no FSS contract)
	Not avialable

	Cryotherapy
	Topically administered every 1 -2 week, if necessary.  
	Not available
	Not avialable


Prices obtained March-April 2008
Conclusions1-3
According to the CDC 2006 Sexually Transmitted Diseases Treatment Guidelines, the primary treatment goal is to eliminate the visible genital warts.  Due to the lack of comparator studies, the CDC does not provide specific recommendations for first-line versus second-line agents but rather categorizes agents into patient-applied and provider-applied.  The CDC indicates that the selection of a specific agent is dependent on factors such as wart size, wart number, anatomic site of wart, wart morphology, patient preference, cost, convenience, adverse effects and provider experience.  Sinecatechins 15% ointment received FDA-approval for the topical treatment of external genital and perianal warts (Condylomata acuminate) in immunocompetent patients 18 years and older.  In patients with extensive or severe external genital or perianal warts (defined as large number (≥ 10) of individual warts or warts involving large areas of skin in areas), patient-applied agents may be preferred over typical destructive modalities such as cryotherapy, podophyllin, or TCA.  However, podofilox 0.5% solution should only be applied to a total wart area of less than 10cm2 per application (and not exceed to 0.5mL per day); therefore, podofilox may need to be applied to targeted area in persons with extensive or severe warts.  In patients with isolated external genital warts (<10) on penile shaft, glans or vulvar areas or isolated perianal warts, patient-applied (podofilox, imiquimod) or provided-applied (podophyllin, trichloroacetic acid, cryotherapy) are both acceptable treatment modalities.  Similar to podofilox, the application of podophyllin resin should only be applied to a total wart area of less than 10cm2 per session (and not exceed to 0.5mL per day).  In addition, podophyllin resin should not be administered in area of warts that that has open wounds.  Patient-applied modalities may be preferred in patients that are unable to return to the medical center for weekly applications.  Compared to the other two topical administered agents (podofilox and imiquimod), sinecatechins 15% ointment is administered more frequently (three times per day consequently).
Recommendations
Sinecatechins provides an alternative to currently available patient-applied agents (i.e., podofilox and imiquimod).  The efficacy of sinecatechins was compared to vehicle in the phase III clinical trials; therefore, head-to-head comparisons do not exist with other available topical agents.  Compared to the other patient-applied applications, sinecatechins 15% ointment requires more frequent administration (three times daily consequently).  
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