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Abstract
Background  External genital warts are caused by various subtypes of the human papilloma virus and spread through direct 
skin-to-skin contact. Approximately 1% of the US population have external genital warts. Although cantharidin has been 
used to treat external genital warts for decades, there are no US Food and Drug Administration-approved cantharidin prod-
ucts and no reliable or controlled sources of cantharidin available. VP-102 is a drug-device combination product containing 
cantharidin (0.7% w/v) in a single-use shelf-stable applicator.
Objective  The objective of this randomized, double-blind, vehicle-controlled, phase II clinical trial was to determine the 
optimal regimen for the treatment, safety, and efficacy of VP-102 in external genital warts.
Methods  The study was conducted in two parts. Part A was dose finding and Part B was performed following the comple-
tion of Part A for a safety and efficacy evaluation. Following completion of Part A, 6-h and 24-h VP-102 regimens under 
occlusion were selected to be evaluated in Part B.
Results  Pooled results from Part B and Part A of the 6-h and 24-h VP-102 treatment regimens showed that 36.7% and 33.3% 
of participants achieved complete clearance of all treatable external genital warts at the end of treatment vs 4.2% (p < 0.0048) 
and 0% (p < 0.0075) with the vehicle. Adverse events experienced by the VP-102-treated participants were consistent with 
the pharmacodynamic action of cantharidin as a vesicant and were primarily mild to moderate in severity. The most com-
mon adverse events included application-site vesicles, pain, and erythema. No participants discontinued the study because 
of adverse events and no serious adverse events were deemed treatment related.
Conclusions  The adverse event profile and efficacy of VP-102 under occlusion demonstrated in this study support the con-
clusion that a 6-h or up to 24-h exposure regimen represents an acceptable risk:benefit profile and justifies the conduct of a 
larger vehicle-controlled phase III study in external genital warts.
Clinical Trial Registration  NCT03981822, actual study start date: 25 June, 2019; actual primary completion date: 21 May, 
2020; actual study completion date: 8 July, 2020.
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1 � Introduction/Background

External genital warts (EGW) or condyloma acuminatum 
are caused by the human papilloma virus (HPV); types 6 
and 11 being responsible for the majority of EGW cases. 
External genital warts are spread through direct skin-to-skin 
contact [1], impacting both men and women. Despite EGW 
being a common sexually transmitted infection [2], affect-
ing approximately 1% of sexually active adults in the USA 
at any given time, HPV itself is not a nationally notifiable 
health condition [3, 4].

Human papilloma virus can remain latent in the skin, with 
EGW appearing or spreading at any time [5]. The incubation 
period from infection to appearance of clinical EGW ranges 
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Key Points 

Approximately 1% of the US population have external 
genital warts.

VP-102 is a drug-device combination product contain-
ing cantharidin (0.7% w/v) in a single-use shelf-stable 
applicator.

The adverse event profile and efficacy of VP-102 under 
occlusion demonstrated in this study support the conclu-
sion that a 6-h or up to 24-h exposure regimen represents 
an acceptable risk:benefit profile.The conduct of a larger 
vehicle-controlled phase III study in external genital 
warts is warranted.

formulations and a lack of uniform manufacturing processes 
in accordance with Good Manufacturing Practices. Because 
of this, raw material sources of cantharidin and topical for-
mulations vary in both consistency and availability. The var-
ious methods of application (e.g., wooden sticks, toothpicks, 
cotton swabs) lack uniformity and validation [13].

VP-102 is a drug/device product containing the active 
ingredient, cantharidin (0.7% w/v) in a sealed glass ampule 
within a single-use applicator. The solution containing can-
tharidin is slightly viscous and essentially free of visual 
particulates. The solution is manufactured and tested in 
conformance to current Good Manufacturing Practices. The 
safety and efficacy of VP-102 have been demonstrated in two 
phase III trials for the treatment of molluscum contagiosum 
in participants aged 2 years and older [14, 15]; however, 
the efficacy and safety profile in patients with EGW was 
unknown, and these studies were not done under occlusion. 
The objective of this phase II study was to determine the 
two best treatment regimens (Part A) to assess the safety 
and efficacy of VP-102 (Part B) under occlusion in healthy 
immunocompetent adult participants with EGW.

2 � Methods

This phase II, double-blind, vehicle-controlled trial included 
two parts: Part A (dose finding) and Part B (safety and 
efficacy). Participants eligible for inclusion were healthy 
immunocompetent adults aged 18 years and older with no 
prior treatment for EGW 14 days prior to screening. Partici-
pants were required to have a wash-out period of 30 days 
for cantharidin, candida antigen, diphencyprone, dinitro-
chlorobenzene, squaric acid dibutyl ester, and any other 
immunomodulating treatment 30 days before the screening 
visit. Participants were excluded if they were systemically 
immunosuppressed, require or required systemic immuno-
suppressive or immunomodulatory medications during the 
study or in the 30 days prior to enrollment, or had a medical 
condition that could interfere with the study results or place 
the participant at undue risk (e.g., human immunodeficiency 
virus). Participants had to abstain from other EGW treat-
ments, including the HPV vaccine, during the study period. 
The EGW count was to be ≥ 2 and ≤ 30 for each participant 
within the allowed treatment areas (i.e., within the medial 
thigh, supra-pubic area, and/or perianal area) at the time of 
visit 1. External genital warts must have been present for ≥4 
weeks at the baseline visit and measure ≤ 8 mm in diameter 
each with a total wart area (i.e., all EGW combined) ≥ 10 
mm2.

In Part A, increasing durations of skin exposure to 
VP-102 or vehicle were evaluated in three treatment groups, 
enrolled progressively and randomized in a 5:1 ratio (VP-
102:vehicle) to each of the exposure regimens, 2-h, 6-h, and 

from 3 to 32 weeks [6]. The four morphologic types of EGW 
are cauliflower shaped, flat, smooth papular, and keratotic. 
External genital warts range in size from 1 mm to several 
inches in diameter and may appear in groups or individually. 
Once present, EGW may increase in number and/or size, 
but may also spontaneously regress; approximately 30% of 
patients experience regression within 4 months after appear-
ance. Even when EGW spontaneously regress, the majority 
of EGW may recur within 3 months of infection [6].

External genital warts typically occur on the epidermis 
in the anogenital area, including the vulva, penis, groin, 
suprapubic skin, perineum, perianal, or mucosal surfaces. 
Patients may be asymptomatic, or may experience pruritus, 
burning, and pain [6]. In addition to physical symptoms, 
EGW can be associated with negative sexual feelings, caus-
ing significant psychological and emotional effects [7, 8].

While EGW can resolve spontaneously, treatment is rec-
ommended for patients experiencing symptoms such as itch-
ing, burning, or pain. Treatment should also be considered 
when there are concerns about spread or transmission [9, 
10]. The goal of treatment is to eliminate visible EGW, as 
it is not possible to eliminate the underlying HPV infec-
tion. Treatment of EGW can be challenging with slow or no 
improvement and high recurrence rates [10, 11].

Most treatments focus on the destruction of EGW via 
physical or chemical means (e.g., electrocautery, chemical 
burning, cryotherapy, trichloroacetic acid, laser, or surgery). 
Available treatments also include compounded cantharidin, 
podophyllin, sinecatechins, and immune modulators such 
as imiquimod. Cantharidin, a vesicant that causes localized 
blistering, has been used to treat EGW for decades [12]. 
Despite this, cantharidin is not US Food and Drug Admin-
istration approved; therefore, formulations can only be 
obtained outside the USA or through compounding pharma-
cies [13]. The result is an absence of standardized optimized 
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24-h (Fig. 1). Randomization was performed such that each 
group contained a minimum of two subjects from each sex. 
External genital warts were treated with topical administra-
tion of VP-102 or vehicle every 21 days (visit 1/day 1, visit 
2/day 21, visit 3/day 42, visit 4/day 63) until complete clear-
ance or a maximum of four applications. The study drug was 
applied and covered with transparent surgical tape. Surgi-
cal tape was gently rubbed to maximize adherence to the 
treated area once the study drug had dried (approximately 
2–5 min). An adhesive bandage could be used if needed for 
flexible areas or in some anatomical locations where surgi-
cal tape was not feasible. The tape and/or bandage was sub-
sequently removed based on the assigned regimen. Enroll-
ment began in the 2-h group, then proceeded into the 6-h 
group, and finally to the 24-h group. An in-person safety 
assessment was completed approximately 48 h after the first 
study drug application. The enrollment of participants into 
the next group was allowed upon completion of a review of 
the safety and tolerability data by a blinded Safety Review 
Panel, conducted after six participants in a designated 
group had completed the 48-h safety visit. An additional 
blinded safety review of treatment-emergent adverse events 
(TEAEs), focusing on moderate or severe intensity, was 
performed after all participants in the 24-h duration group 
completed the 48-h safety visit. The results from Part A were 
used to identify the best two dosing regimens that would be 
evaluated in Part B.

The objective of Part B was to identify the regimen with 
the best risk-to-benefit profile. Newly enrolled participants in 

Part B were randomized and stratified by sex to receive one 
of four treatment arms (VP-102 6-h exposure; VP-102 24-h 
exposure; vehicle 6-h exposure; vehicle 24-h exposure) in a 
3:3:2:2 ratio (Fig. 1). As in Part A, EGWs were treated with 
topical administration of VP-102 or vehicle under occlusion 
for the designated exposure duration every 21 days (visit 
1/day 1, visit 2/day 21, visit 3/day 42, visit 4/day 63) until 
complete clearance, or a maximum of four applications. The 
study drug was applied and covered with transparent sur-
gical tape, which was subsequently removed based on the 
assigned regimen.

The primary efficacy endpoint was defined as the propor-
tion of participants who experienced complete clearance of 
all treatable (baseline and new) EGW at the end of treatment 
(EOT) visit/day 84. Other efficacy endpoints included the 
proportion of participants achieving complete clearance of 
all treatable EGWs at visit 2/day 21, visit 3/day 42, visit 4/
day 63, and percent change from baseline in the number of 
treatable (baseline and new) EGWs at visit 2/day 21, visit 3/
day 42, visit 4/day 63, EOT visit/day 84.

The safety and tolerability of VP-102 in participants with 
EGW were evaluated by assessment of adverse events (AEs)/
TEAEs including expected local skin reactions (LSRs). 
Participants were provided a take-home guide that included 
information about possible LSRs. In Part A and Part B, AEs 
were assessed via telephone at 24 h, 7 days, and 14 days 
after study drug administration. During Part A, AEs were 
also assessed with an in-person visit 48 h after visit 1 as 
previously described.

Fig. 1   CARE-1 study design. AEs adverse events, EOT end of treatment
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2.1 � Statistical Analysis

No formal power calculations were performed for this study. 
The study was to enroll approximately 18 participants in 
Part A and approximately 90 participants in Part B. Data 
from Part A were pooled with Part B where applicable. All 
randomized participants were evaluated in the intent-to-treat 
population. If a participant discontinued the study prior to 
day 84, they were analyzed as failing to achieve complete 
clearance at day 84 and not replaced. If a participant discon-
tinued the study drug but remained in the study, the partici-
pant was analyzed as a treatment failure as well. Treatment 
comparisons were made separately for each regimen (i.e., 
VP-102 6-h exposure vs vehicle 6-h exposure, and VP-102 
24-h exposure vs vehicle 24-h exposure). Continuous vari-
ables were summarized with means, standard deviations, 
medians, minimums, and maximums. Categorical variables 
were summarized by counts and percent of participants in 
corresponding categories. Where appropriate, 95% con-
fidence intervals were included. Missing values were not 
considered for percent calculations, unless stated otherwise. 
In those cases, footnotes specified the percent basis. The pri-
mary efficacy endpoint was complete clearance of all treat-
able EGW at EOT (day 84). The Cochran–Mantel–Haen-
szel test was used for treatment comparisons for complete 
clearance. A restricted maximum likelihood-based repeated-
measures approach, using a mixed-effect model repeat meas-
urement, was used to analyze percent change from baseline 
in the number of warts. The mixed-effect model repeat meas-
urement included the fixed categorical effects of treatment, 
gender, visit, and treatment-by-visit interaction as well as 
the continuous fixed covariate of the baseline wart count. 
An unstructured (co)variance structure shared across treat-
ment groups was used to model the within-subject errors. 
The least-squares means from the mixed-effect model repeat 
measurement were used for analysis of treatment compari-
sons. A post-hoc analysis comparing all VP-102-exposed 
participants to all vehicle-exposed participants was per-
formed by pooling the 6-h and 24-h VP-102 regimens and 
pooling the 6-h and 24-h vehicle regimens. All analyses 
and tabulations were performed using SAS version 9.3 or 
higher and validated by an independent programmer upon 
completion.

The study was conducted in accordance with Good 
Clinical Practice as required by the International Council 
on Harmonization of Technical Requirements for Regis-
tration of Pharmaceuticals for Human use guidelines and 
in accordance with country-specific laws and regulations 
governing clinical studies of investigational products. An 
information and consent form approved by a study site’s 
institutional review board was signed by the participants or 
legal representative and the Investigator before enrollment 

of participants and was required by the sponsor prior to ship-
ment of the study drug.

3 � Results

3.1 � Baseline Demographics and EGW Medical 
Histories

Eighteen participants were enrolled into Part A of the study, 
six in each of the three treatment regimens. Six participants 
who received the 6-h regimen and six participants who 
received the 24-h regimen from Part A were pooled with 
Part B. There were 87 newly enrolled participants in Part B. 
Therefore, the intent-to-treat and safety populations evalu-
ated a total of 99 participants (pooled Part B and A).

Demographic details can be found in Table 1. Over-
all, across treatment groups, the mean age was 36 years, 
with a range of 25–59 years. Most participants were male 
(57.6% vs 42.4% female), White (73.7%); not Hispanic or 
Latino (85.9%) with a Fitzpatrick skin type III (37.4%) or 
IV (20.2%). Most participants (73 participants; 73.7%) in 
the study had between two and ten EGW at baseline; six 
participants (6.1%) had between 21 and 30 EGW at baseline. 
Fifty (50.5%) participants had EGW for a duration of < 1 
year relative to other duration categories. Fifty-three (53.5%) 
participants had received prior EGW treatment, which was 
primarily freezing and “other” (various over-the-counter 
treatments, excision, laser, imiquimod).

3.2 � Efficacy Outcomes

For both the 6-h and 24-h treatment regimens, the VP-102 
groups showed a statistically significant separation from the 
vehicle in favor of VP-102 in complete clearance of EGW. 
In the 6-h treatment regimen, 36.7% (11/30) of participants 
receiving VP-102 had complete clearance of EGW at EOT 
visit/day 84 compared with 4.2% (1/24) of vehicle-treated 
participants (p = 0.0048, Fig. 2). In the 24-h VP-102 treat-
ment regimen, 33.3% of participants (9/27) had complete 
clearance of EGW compared with no participants (0/18) in 
the vehicle group (p = 0.0075, Fig. 2) at EOT visit/day 84. 
Statistically significant differences in complete clearance of 
EGW were observed for both the 6-h and 24-h VP-102 regi-
mens vs their respective vehicle treatment groups by visit 
4/day 63 (p < 0.05 for both regimens vs vehicle) and were 
maintained through EOT visit/day 84 (p < 0.01 for both 
regimens vs vehicle) (Fig. 2).

Statistically significant reductions in the percentage 
change of EGW from baseline were observed for both 
VP-102 treatment regimens vs vehicle at visit 2/day 21 (p 
< 0.0001 at visit 2 for both 6-h and 24-h regimens) through 
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the EOT visit/day 84 (p < 0.0001 at EOT visit for both 6-h 
and 24-h regimens) (see Fig. 3).

When comparing the two treatment regimens (6-h and 
24-h regimens) at the EOT visit/day 84, there were no 
statistically significant differences in complete clearance 
of EGWs between the two VP-102 treatment groups (p = 
0.7893). Therefore, a post-hoc analysis was performed pool-
ing the 6-h and 24-h regimens (VP-102 vs vehicle). For the 
Part B and A pooled intent-to-treat population at EOT visit/
day 84, complete clearance of EGW (pooled VP-102 and 
vehicle exposures) was statistically significant in the VP-102 

treatment group (35.1% 20/57; p = 0.0001) compared with 
the vehicle group (2.4%, 1/42).

3.3 � Safety Outcomes

Most participants (82%, 81/99) reported AEs/TEAEs, the 
majority of which were reported as mild or moderate in 
severity. Severe TEAEs were reported in two participants 
in the VP-102 24-h treatment group, which were attributed 
to vesicles (n = 1) and pruritis (n = 1). Serious AEs were 
reported in three participants across all treatment groups: 

Table 1   Demographic and baseline characteristics (pooled Part B and A, intent-to-treat population)

EGW external genital warts, Max maximum, Min minimum, SD standard deviation

VP-102 6-h (n = 30) Vehicle 6-h (n = 24) VP-102 24-h (n = 27) Vehicle 24-h (n = 18)

Baseline characteristics of participants
Age, years
 Mean (SD) 38.9 (9.9) 35.8 (7.8) 34.3 (7.1) 33.8 (6.3)
 Median 37.0 35.0 33.0 34.5
 Min, Max 26, 59 26, 58 25, 53 25, 43

Sex, n (%)
 Male 17 (56.7) 14 (58.3) 15 (55.6) 11 (61.1)
 Female 13 (43.3) 10 (41.7) 12 (44.4) 7 (38.9)

Race, n (%)
 White 24 (80.0) 13 (54.2) 24 (88.9) 12 (66.7)
 Black or African American 6 (20.0) 8 (33.3) 2 (7.4) 6 (33.3)
 Other 0 (0.0) 3 (12.5) 1 (3.7) 0 (0.0)

Ethnicity, n (%)
 Hispanic or Latino 6 (20.0) 1 (4.2) 2 (7.4) 5 (27.8)
 Not Hispanic or Latino 24 (80.0) 23 (95.8) 25 (92.6) 13 (72.2)

Fitzpatrick skin type, n (%)
 I 0 (0.0) 1 (4.2) 4 (14.8) 0 (0.0)
 II 3 (10.0) 3 (12.5) 6 (22.2) 4 (22.2)
 III 12 (40.0) 8 (33.3) 11 (40.7) 6 (33.3)
 IV 10 (33.3) 3 (12.5) 3 (11.1) 4 (22.2)
 V 2 (6.7) 6 (25.0) 2 (7.4) 2 (11.1)
 VI 3 (10.0) 3 (12.5) 1 (3.7) 2 (11.1)

EGW history of participants
Time since clinical diagnosis, years
 Mean (SD) 3 (5.0) 3.5 (5.6) 1.8 (2.7) 3.6 (4.6)
 Median 0.5 0.5 0.0 1.0
 Min, Max 0, 22 0, 19 0, 9 0, 13

Age at clinical diagnosis, years 30 24 27 18
 Mean (SD) 35.5 (10.0) 31.9 (9.7) 32.3 (8.1) 30.1 (7.3)
 Median 34.0 31.0 30.0 28.0
 Min, Max 19, 59 17, 57 22, 53 16, 43

Number of months warts present
 Mean (SD) 40.3 (63.1) 46.5 (69.2) 24.5 (34.0) 45.3 (56.3)
 Median 9.0 16.0 3.0 17.5
 Min, Max 0, 273 0, 237 0, 115 0, 156

Received prior treatment for warts, n (%) 17 (56.7) 13 (54.2) 14 (51.9) 9 (50.0)
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VP-102 6-h group (n = 1), vehicle 6-h group (n = 1), and 
vehicle 24-h group (n = 1). None was considered related to 
treatment with the study drug.

The majority of reported TEAEs were LSRs, all of which 
were considered related to the study drug. All participants 
who received VP-102 reported LSRs. The most frequently 
reported LSRs were application-site vesicles, application-
site pain, application-site erythema, application-site pruri-
tus, and application-site scab (Table 2).

Non-LSR TEAEs were deemed to be unrelated to the 
study drug. Treatment-emergent AEs occurring in ≥ 5% of 

participants are displayed in Table 2. No serious TEAEs 
were attributed to the study drug. No participant discon-
tinued treatment because of an AE. There were no deaths 
during the study.

Across treatment groups, 71 of 99 participants com-
pleted the study (range of 66.7–75.0%). The most frequently 
reported reason for study discontinuation was loss to fol-
low-up (n = 18). Six participants discontinued because of 
COVID-19-related reasons and four participants withdrew 
for other unknown reasons.

Fig. 2   Proportion of partici-
pants with complete clearance 
of external genital warts (EGW) 
at each visit (Pooled B and A, 
intent-to-treat [ITT] popula-
tion). EOT end of treatment

Fig. 3   Mean percent change in 
external genital wart (EGW) 
count from baseline by study 
visit (Pooled B and A, intent-to-
treat population). EOT end of 
treatment, MMRM mixed-effect 
model repeat measurement. 
P-value is based on MMRM 
with gender, treatment, visit, 
treatment by visit interaction, 
and baseline wart count as fac-
tors. An unstructured covari-
ance model was used. Degrees 
of freedom associated with the 
error term were computed using 
the Kenward-Rogers method. 
Mean percent change reported 
are least-squares means
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4 � Discussion

Human papilloma virus is the most common sexually trans-
mitted infection in the USA, and accounted for 775 million 
dollars in direct medical costs in 2018. [3] Despite vaccina-
tion availability for HPV types 6 and 11 (the most common 
causes of EGW), the condition remains a common health 
concern for sexually active individuals, with 1% of the US 
population infected with HPV with EGW present at any 
given time. [4] Current treatments have variable efficacy 
with high recurrence rates. [11] There is an unmet need for 
effective treatment to (1) relieve physical symptoms, (2) 
minimize the risk of autoinoculation, and (3) prevent trans-
mission to partners. [16]

Historically, compounded cantharidin has been used to 
treat EGW without the support of large randomized con-
trolled studies. In a 2018 single-center, small, randomized 
controlled pilot study of 12 women with approximately two 
EGW at baseline, compounded cantharidin with occlusive 
tape demonstrated superior efficacy and safety compared 
with trichloroacetic acid. When compounded cantharidin 
was applied to EGW far from mucosal and intertriginous 
areas, participants described a painless in-office application 

followed by some pain and blistering several hours later. 
All patients in the compounded cantharidin group achieved 
complete clearance of EGW and patient satisfaction was 
higher compared with trichloroacetic acid treatment. [1]

Access to compounded cantharidin in the USA is limited. 
Formulations are only available via importation or through 
compounding pharmacies for single-patient use. The result is 
the absence of standardized optimized formulations, dosing, 
and delivery. [13] The lack of Food and Drug Administration 
approval and availability and limitations with consistency 
and shelf stability present concerns with the widespread 
use of compounded cantharidin. VP-102 would be the first 
commercially manufactured, shelf-stable cantharidin prod-
uct available for the treatment of EGW.

Overall, VP-102-treated and vehicle-treated participants 
in both treatment regimens (6-h and 24-h exposure dura-
tions) were similar in demographics and EGW medical his-
tories. Compared to the vehicle, treatment with both VP-102 
regimens resulted in statistically significantly higher rates of 
complete clearance of baseline and new EGW at EOT visit/
day 84. Other efficacy measures, including change in EGW 
counts, favored use of VP-102. It is possible that recurrence 
of EGW could occur during or after the study given that 

Table 2   Treatment-emergent adverse events (TEAEs) by group (≥5% of Pooled B and A participants, safety population)a

a All reported TEAEs ≥5%, not necessarily related to treatment

TEAEs VP-102 6-h 
(n = 29)
n (%)

Vehicle 6-h 
(n = 22)
n (%)

VP-102 24-h 
(n = 28)
n (%)

Vehicle 24-h 
(n = 20)
n (%)

Application-site vesicle 25 (86.2) 0 (0.0) 26 (92.9) 1 (5.0)
Application-site pain 20 (69.0) 3 (13.6) 19 (67.9) 4 (20.0)
Application-site erythema 14 (48.3) 3 (13.6) 19 (67.9) 1 (5.0)
Application-site pruritus 14 (48.3) 5 (22.7) 10 (35.7) 1 (5.0)
Application-site scab 13 (44.8) 1 (4.5) 14 (50.0) 0 (0.0)
Application-site discoloration 7 (24.1) 4 (18.2) 6 (21.4) 0 (0.0)
Application-site dryness 7 (24.1) 2 (9.1) 6 (21.4) 1 (5.0)
Application-site erosion 6 (20.7) 0 (0.0) 7 (25.0) 0 (0.0)
Application-site edema 3 (10.3) 1 (4.5) 7 (25.0) 1 (5.0)
Application-site exfoliation 3 (10.3) 2 (9.1) 5 (17.9) 0 (0.0)
Sinusitis 3 (10.3) 1 (4.5) 0 (0.0) 0 (0.0)
Vulvovaginal mycotic infection 0 (0.0) 0 (0.0) 1 (3.6) 1 (5.0)
Conjunctivitis 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)
Sepsis 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)
Tooth abscess 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)
Toxicity to various agents 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)
Anxiety 0 (0.0) 1 (4.5) 0 (0.0) 1 (5.0)
Depression 0 (0.0) 1 (4.5) 0 (0.0) 1 (5.0)
Insomnia 0 (0.0) 1 (4.5) 0 (0.0) 1 (5.0)
Nausea 0 (0.0) 1 (4.5) 0 (0.0) 1 (5.0)
Arthritis 0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)
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HPV can remain latent in the skin and appear or spread at 
any time. [1, 6]

Treatment-emergent AEs for VP-102-treated participants 
were similar for both treatment regimens (6-h and 24-h 
exposure durations). Local skin reactions were expected 
owing to the pharmacodynamic action of cantharidin as a 
vesicant. Overall, VP-102 was well tolerated as evidenced 
by discontinuations; no participants discontinued because 
of AEs and there were no serious AEs reported due to the 
study drug.

This phase II study demonstrated the safety and efficacy 
of VP-102 in the treatment of EGW. The 6-h and 24-h dura-
tion periods had similar safety and efficacy outcomes, sug-
gesting that both exposure durations are efficacious and safe 
for the treatment of EGW.

4.1 � Study Limitations

This was a small study and the results will be used to design 
a larger scale study. This phase II trial was impacted by the 
COVID-19 pandemic. Because of logistical and/or schedul-
ing difficulties related to the COVID-19 pandemic during 
the study, six participants discontinued because of COVID-
19-related reasons.

5 � Conclusions

VP-102 was safe and well tolerated in this adult subject pop-
ulation with EGW. For efficacy endpoints analyzed, VP-102 
was effective in attaining complete clearance of EGW and 
reducing the number of EGW in this subject population, 
demonstrating statistical significance vs vehicle. Efficacy 
results were comparable between the VP-102 6-h and 24-h 
treatment groups at day 84 (EOT). Both the VP-102 6-h and 
24-h treatment groups presented comparable and favorable 
safety profiles, with most AEs being LSRs related to the 
mechanism of action of cantharidin, and the conduct of a 
larger, vehicle-controlled phase III study is warranted.
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