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Abstract: Verruca plantaris (plantar wart) is a type of benign feet hyperplasia that is caused by a human papillomavirus (HPV) 
infection. In this study, we aimed to assess the clinical efficacy underlying cantharidin cream in the treatment of Verruca plantaris 
compared to CO2 laser and liquid nitrogen cryotherapy. One hundred and fifty patients affected with Verruca plantaris were enrolled in 
this retrospective clinical study. The treatment efficacy rate in the three groups was assessed 4 and 12 weeks after treatment. After 4 
weeks of treatment, 46 cases in the externally applied cantharidin cream therapy group were cured with an apparent efficiency of 
92.0% (46/50). Contrarily, 42 cases in the CO2 laser group were cured with 84.0% (42/50) efficiency, while 40 cases in the liquid 
nitrogen cryotherapy group were cured with an apparent efficiency of 80.0% (40/50). Although the clinical cure rate of Verruca 
plantaris in the Cantharidin group was greater than in the CO2 laser group and in the liquid nitrogen cryotherapy group, there were no 
statistical differences found among the three groups (P = 0.225). After 12 weeks of treatment, 43 cases in the external cantharidin 
cream therapy group were cured with an apparent efficiency of 86.0% (43/50). Similarly, 39 cases in the CO2 laser group were cured 
with an apparent efficiency of 78.0% (39/50), while 36 cases in the liquid nitrogen cryotherapy group were cured with an apparent 
efficiency of 72.0% (36/50). The statistical differences among the three groups were not found (P =0.230), but the resolution rate of 
warts in Cantharidin group was the highest among the three groups. The results from this study demonstrated that external cantharidin 
cream therapy could be served as an alternative treatment for Verruca plantaris. 
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Introduction
Verruca plantaris (plantar wart) is a type of benign epithelial hyperplasia that is caused by a human papillomavirus (HPV) 
infection, and affects 7% to 10% of the global population. Plantar warts are characterized by the benign proliferation of 
epithelial cells on the feet and are typically caused by infection with HPV type 1.1 Asymptomatic infection with HPV occurs 
frequently, however most infections are controlled or cleared by cellular and humoral immune responses. Certain patient 
populations manifest plantar warts at a higher rate and hence require a more active treatment plan.2 There are several clinical 
treatments available for Verrucae plantaris such as microwave therapy, CO2 laser therapy, liquid nitrogen phytotherapy, 
surgical excision, photodynamic therapy, Candida albicans immunotherapy, podophyllotoxin, and salicylic acid therapy.3,4 

However, the side effects associated with the treatment plan for disease recurrence prevention are not ideal.5

Cantharidin, a blister agent produced by beetles of the Meloidae coleoptera family.3 It was used medicinally for the 
past 2000 years, and used to treat warts since the 1950s.6 In recent years, it has been used in the treatment of condyloma 
acuminatum.7 There are few clinical studies about Cantharidin cream for the treatment of Verruca plantaris. We used 
external applications of 0.025% cantharidin cream in this study to treat 50 patients with Verruca plantaris. Patients treated 
with CO2 laser or liquid nitrogen cryotherapy were served as two control groups (50 patients per group). The clinical 
efficacy of each treatment group was explored 4 and 12 weeks posttreatment.
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Materials and Methods
Fifty patients with Verruca plantaris, previously diagnosed by the Department of Dermatology and Venereology, The 3rd 
Affiliated Hospital of Southern Medical University from 2019 to 2021, were randomly assigned to the cantharidin cream 
treatment group. The disease course in the patients ranged from 1 to 48 months. The patients in the cantharidin treatment 
group were treated with 0.025% cantharidin cream (Hainan Huiyuantang Pharmaceutical co. LTD, China), and the 
treatment methods were performed according to the manufacturer’s instructions. The curative treatment was external 
cantharidin cream for skin lesions applied once daily for plastic wrap 8 h. The total treatment course was 3–4 weeks.

Fifty patients with Verruca plantaris were randomly assigned to the CO2 laser treatment group. The disease course in 
the patients ranged from 1 to 32 months. The patients were treated with CO2 laser once.

Similarly, 50 patients with Verruca plantaris were randomly assigned to the liquid nitrogen cryotherapy group. The 
disease course in the patients ranged from 1 to 36 months. The patients in this group were treated using liquid nitrogen 
cryotherapy once. All the patients were asked to avoid water contact on the treatment areas during the first week of 
treatment. All the patients had follow-ups at 4 and 12 weeks.

Baseline demographic characteristics of factors (Age, sex, number of lesions) showed no statistical differences among 
the three groups (P>0.05) (Table 1).

Statistical analysis was performed using SPSS 26.0 at a two-sided significant level of P<0.05. Chi-Squared test was 
used to compare the clinical cure rate among three groups.

Results
One hundred and fifty patients with Verruca plantaris were treated in this study. The therapeutic evaluation was based on 
the clinical outcome of patients assessed before treatment and after 4 and 12 weeks of follow-up (Figure 1). After 4 
weeks of treatment, 46 patients (92%) treated with cantharidin cream were clinically cured and exhibited no recurrence of 
disease. In contrast, 42 patients (84%) in the CO2 laser treatment group and 40 patients (80%) in the liquid nitrogen 
cryotherapy treatment group were clinically cured and exhibited no recurrence, respectively (Table 1). Although there 
were no statistically significant differences in the clinical efficacy rate among the three groups (P = 0.225), the clinical 
cure rate was highest in the Cantharidin therapy group as compared to the other two treatment groups.

During the 12-week follow-up, 43 patients (86%) treated with cantharidin cream were clinically cured and exhibited 
no recurrence. Similarly, 39 patients (78%) in the CO2 laser treatment group and 36 patients (72%) in the liquid nitrogen 
cryotherapy treatment group were clinically cured and exhibited no recurrence, respectively (Table 2). Although the 
differences in the clinical efficacy rate among the three groups were not statistically significant (P = 0.230), the clinical 
outcome of Cantharidin group was greater than CO2 laser therapy group and liquid nitrogen cryotherapy group.

During the course of the cantharidin cream treatment, five patients presented with erythema, edema, and erosion to 
different degrees, while 20 patients presented with varying levels of pain. Five of these patients received analgesics once 

Table 1 Four-Week Follow-Up to Assess Clinical Efficacy of Verrucae Plantaris Treatment

Group Number Sex Mean Age 
(Years)

Number of 
Warts

Outcome (Follow-up After 4 Weeks) P-value

M F Single Multiple Clinically 
Cured

Clinical 
Recurrence

Clinical 
Efficiency (%)

Cantharidin 

treatment

50 28 22 34.02±16.01 20 30 46 4 92.0 0.225 

(>0.05)
CO2 laser 

treatment

50 30 20 33.25±8.00 30 20 42 8 84.0

Liquid nitrogen 
cryotherapy

50 25 25 35.13±15.12 21 29 40 10 80.0

Abbreviations: M, male; F, female.
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or twice. All the adverse reactions were resolved within 6 days upon external application of polymyxin B ointment. No 
serious adverse reactions were observed, and none of the treatments had to be discontinued.

Discussion
Verruca plantaris is a type of benign foot lesion typically caused by an infection with HPV type 1.1 Recurrence is one of 
the characteristics of this disease, and is prominently observed in certain populations.2 Though most HPV infections are 
resolved by cellular and humoral immune responses, asymptomatic infection with HPV is commonly observed in our 
environment.2 Some clinicians focus on patients belonging to the high recurrence rate population.

Figure 1 Histopathology examination before and after treatment with cantharidin cream in patients with Verruca plantaris. Patients with Verruca plantaris completed 4 
weeks of treatment. (A) The histopathological examination demonstrated parakeratosis and papillomatous hyperplasia of the epidermis (hematoxylin-eosin stain, 
magnification 100×). (B) The histopathological examination revealed a large number of vacuolated cells in the epidermis (hematoxylin-eosin stain, magnification 400×). 
(C) Several neoplasms detected on the foot prior to the treatment. (D) The foot lesions were eliminated post treatment.

Table 2 Twelve-Week Follow-Up to Assess Clinical Efficacy of Verruca Plantaris Treatment

Group Number Sex Mean Age 
(Years)

Number of 
Warts

Outcome (Follow-up After 4 Weeks) P-value

M F Single Multiple Clinically 
Cured

Clinical 
Recurrence

Clinical 
Efficiency (%)

Cantharidin 

treatment

50 28 22 34.02±16.01 20 30 43 7 86.0 0.230 

(>0.05)
CO2 laser 

treatment

50 30 20 33.25±8.00 30 20 39 11 78.0

Liquid nitrogen 
cryotherapy

50 25 25 35.13±15.12 21 29 36 14 72.0

Abbreviations: M, male; F, female.
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Cantharidin, which is absorbed by lipids in keratinocytes, activates serine proteases and leads to acantholysis.6 It has 
been used in the alternative treatment of genital warts in recent years.7 As an alternative treatment, Cantharidin also was 
used for viral infectious diseases such as verruca vulgaris, verruca plantaris and molluscum contagiosum.1,8,9 In terms of 
treatment costs and efficacy, CO2 laser therapy is expensive and often used on recalcitrant warts. Liquid nitrogen 
cryotherapy is safe and cost-effective, but postoperative pain may disturb patients. Cantharidin’s cost is between the 
above two therapy with no application pain and less scarring.2

In this study, cantharidin cream was applied for the treatment of Verruca plantaris and clinical efficacy was assessed 
during 4 and 12 weeks of follow-up. The results demonstrated that although the therapeutic effectiveness of cantharidin 
cream was not superior to CO2 laser and liquid nitrogen cryotherapy in treating Verruca plantaris, considering the 
acceptable price and no application pain as well as less scarring of cantharidin, it could be a proper alternative. 
A limitation of this study is that a small number of cases were assessed. Additionally, the possible mechanism of action 
of cantharidin was not simultaneously studied.
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