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Background: Common warts caused by the human papillomavirus (HPV) are considered to be the most common infectious skin 
disease. No individual treatment for common warts is effective as monotherapy in eradicating the lesions. The aim of this study 
is to evaluate the clinical efficacy of a 35% and an 80% trichloroacetic acid (TCA) solution in the treatment of the common wart. 
Methods: In this single-blinded clinical trial, 62 eligible patients with common warts referred to the dermatology clinic of Ghaem 
Hospital in Mashhad, Iran. Patients were randomly divided into two groups, each treated with a TCA solution (group A, TCA 80%; 
group B, TCA 35%) once per week until complete clearance of the lesions or for a maximum duration of six weeks. Seven patients 
were excluded from the final analysis (one patient in group A and six patients in group B) for various reasons, including irregular 
follow-up, using physical tools such as razor blades to remove the lesion, and failure to complete treatment; and 55 patients were 
included in the final analysis. 
Results: Improvement to treatment responses was classified as: no change (no changes in the number of warts), mild (clearing of 
less than 25% of warts), moderate (clearing of 25% to 75% of warts), and good (clearing of more than 75% of warts). At the end of 
follow-up, the clinical improvement of group A (n=30) was: 10 patients (33.3%) with a mild response, 6 patients (20%) with a moderate 
response, and 14 patients (46.7%) with a good response. In group B (n=25), 16 patients (64%) showed a mild response, 6 patients 
(24%) a moderate response, and 3 patients (12%) a good response. There was a statistically significant difference in improvement 
between the two treatment groups (P=.017). Improvement was greater with a higher concentration of TCA solution. 
Conclusion: This study showed that a different concentration of TCA solution was an effective form of treatment for common 
warts. Trichloroacetic acid 80% is more effective, but this solution must be used only with careful consideration by a physician. 
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 ABSTRACT

 INTRODUCTION

Common warts are caused by the human papillomavirus 
(HPV). They affect 2% to 20% of school-aged children.1 
This infection can cause physical and emotional distress 

in patients.2 There are different available treatments for the com-
mon wart, but in all cases, none of these treatments are indi-
vidually effective in eradicating the lesions. Moreover, until now, 
there have not been any available specific antiviral therapies for 
HPV infection.3 The first line of therapy is salicylic acid result-
ing in regression of warts in two thirds of patients.4,5 In addition, 
cryotherapy, usually using liquid nitrogen, which freezes tissues 
and destroys the warts, is one of the most effective treatments. 
Chemical cauterization materials, such as monochloroacetic acid 
and trichloroacetic acid (TCA), have also been used as treat-
ment.6 Trichloroacetic acid is a caustic and hemostatic agent. A 
saturated solution could be used alone for the treatment of many 
benign and dysplastic skin lesions. A solution of TCA with a con-
centration of 60% to 90% has been used for genital warts and for 

vaginal and anal lesions.7,8 Trichloroacetic acid is applied topically 
and must be allowed to dry until a white frosting develops, and 
its application is accompanied by a burning sensation that lasts 
for two to five minutes.9 Studies using TCA 80% on genital warts 
have reported clearance rates of 70% to 81% after six applica-
tions.10,11 We hypothesized that applying a lower-concentration 
TCA solution could have different improvement results for the 
treatment of the common wart. This study was conducted to 
evaluate the clinical efficacy of TCA 80% and a lower concentra-
tion of TCA solution (35%) in the treatment of common warts. 
To date, this lower-concentration solution has not been used for 
treatment of the common wart. 

 METHODS AND MATERIALS
Patients and Study Procedures
This clinical trial study was approved by the Medical Ethics Com-
mittee of Mashhad University of Medical Sciences in Mashhad, 
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The weekly clinical improvement of the two groups is demon-
strated in Table 1. In group A (n=30), clinical improvement after 
six weeks was: 10 patients (33.3%) with a mild response, 6 pa-
tients (20%) with a moderate response, and 14 patients (46.7%) 
with a good response. In group B (n=25), 16 patients (64%) had 
a mild response, 6 patients (24%) had a moderate response, 
and 3 patients (12%) had a good response. There was a statisti-
cally significant difference between the two treatment groups 
(P=.017), with group A showing a more favorable response.  

Side effects such as burning sensations, tingling, local pain, 
scarring, and temporary hyperpigmentation were seen in 30% 
(n=9) of group A patients and in 20% (n=5) of group B patients. 

Complications in group A were more severe than in group B, 
but there was no statistically significant difference between the 
two groups. In group A, the patients with 6 to 8 warts had a 
mild response, the patients with 6 warts had a moderate re-
sponse, and the patients with 1 to 3 warts had a good response. 
In group B, the patients with 5 to 7 warts had a mild response, 
the patients with 3 to 5 warts had a moderate response, and 
the patients with 1 to 2 warts had a good response. (Figure 2). 

Twelve weeks after complete clearance, recurrence rates were 
10% in group A, and 18.8% in group B. 

 DISCUSSION
There is no specific antiviral therapy available for curing HPV 
infections, and most treatments focus primarily on the de-
struction or removal of visible lesions or on the induction of 
cytotoxicity against the infected cell.2 An extensive range of 
medications have been used to treat the common wart with 
different degrees of efficacy. These medications include kera-
tolytic agents such as salicylic acid (67% efficacy), formic acid 
puncture (92% efficacy), glutaraldehyde (72% efficacy), silver 
nitrate (43% efficacy), imiquimod (70%-88% efficacy), oral 
zinc sulfate (86.9% efficacy), and oral cimetidine (32%-68% 
efficacy).12-21 In a previous study, our group found 82.6% effi-
cacy using topical 80% phenol solution on the common wart.22 
Cryotherapy has a similar efficacy to salicylic acid, and this 
method is inexpensive and available in every office. Trichlo-

Iran. This study was single-blinded, where the dermatologist in-
volved knew the prescription, but the patients did not, and was 
performed on 62 patients with common warts who were referred 
to the dermatology clinic of Ghaem Hospital in Mashhad, Iran. 
Patients were randomly divided into two groups: 31 patients 
were treated with TCA 80% (group A), and 31 patients with TCA 
35% (group B). The division of participants was performed by a 
simple random-selection method: the patients who entered the 
study on odd days received TCA 80%, and the patients who en-
tered the study on even days received TCA 35%. 

Treatment and Follow-up
Exclusion criteria were patients younger than seven years, 
recent treatment of warts with another therapy, defects in 
wound healing such as diabetes, peripheral vascular disease, 
and distribution of the lesions anywhere except for the hands 
and feet. Before the procedure, the patients were advised to 
soak the lesions in tap water for two to five minutes until they 
become soft. After the lesions were dried, the TCA solution 
was applied with light pressure using a swab and allowed to 
dry until a white frosting developed. Treatment was continued 
for up to six weeks, and all patients were followed up each 
week. Any clinical improvement was evaluated by the same 
dermatologist at the end of week 7. After 12 weeks, the recur-
rence rate was evaluated.

Improvement to treatment responses was divided into four 
groups: no change (no changes in the number of warts), mild 
(clearing of less than 25% of warts), moderate (clearing of 25% 
to 75% of warts), and good (clearing of more than 75% of warts). 
Any side effects of treatment were recorded, such as erythema, 
itching, burning sensations, ulcers, scars, hyperpigmentation 
or hypopigmentation, infections, or edema. 

Statistical Analysis
Data were collected and group comparisons involving categori-
cal data made using chi-square analysis. Numerical data are 
expressed as mean ± standard deviation (SD) or as proportions 
of the sample size. 

Data were analyzed using SPSS for Windows (version 11.5; SPSS 
Inc, Chicago, IL). A P value less than .05 was considered significant.

 RESULTS
Sixty-two patients with common warts were entered in our 
study. For various reasons, including irregular follow-up, us-
ing physical tools such as razor blades to remove the lesions, 
and failure to complete treatment, seven patients (one patient 
in group A and six patients in group B) were excluded, and 55 
patients were included in the final analysis (Figure 1). Thirty 
patients (12 male and 18 female, aged 17.7 ± 9.6 years) were 
treated with TCA 80%, and 25 patients (5 male and 20 female, 
aged 20.4 ± 7.8 years) were treated with TCA 35%.

"Trichloroacetic acid has the advantage 
of a complete lack of systemic toxicity; 
it is not generally absorbed systemically, 
and its treatment is delivered in a 
controlled manner to provide limited 
local destruction, so it can be used 
during pregnancy."
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such as xanthelasma palpebrarum and solar lentigines. Ad-
equate application is achieved when the wart and surrounding 
area turn white. Trichloroacetic acid has the advantage of a 
complete lack of systemic toxicity; it is not generally absorbed 
systemically, and its treatment is delivered in a controlled 
manner to provide limited local destruction, so it can be used 
during pregnancy.3 Due to its rapid efficacy, TCA should be 
used with special care around the eyes because white frosting 
will appear after only a few minutes. The application of  TCA is 
accompanied by a burning sensation that lasts for two to five 
minutes. Side effects are local pain, crust formation, infection, 
ulceration, and rarely, scar formation.25 

roacetic acid 50% solution acts like phenol solution because 
of its destructive effects. Trichloroacetic acid works through 
the destruction of tissue by causing hydrolysis of cellular pro-
tein and, finally, cell death. All currently available published 
studies show that the  effectiveness of TCA on genital warts is 
comparable with cryotherapy, having response rates between 
70% and 81%.10,11 A few studies have shown that TCA was ef-
fective in treating cervical and anal warts.23-25 The effect of TCA 
on virus-infected cells is nonspecific. A low concentration of 
TCA (10%-30%) could be used for superficial peeling, and a 
higher concentration (50%-90%) for moderate to deep peel-
ing. Trichloroacetic acid could also be helpful for skin diseases 

FIGURE 1. CONSORT Flow Diagram of study patients. 

aOne patient was excluded for irregular follow-up. 
bTwo patients were excluded for using physical tools to remove 
lesions and four for irregular follow-up. 
TCA, trichloroacetic acid.

FIGURE 2. Treatment response With TCA 80% and TCA 35% in 
patients with common warts. 

TCA, trichloroacetic acid.

TABLE 1.

Frequency Distribution of Response to Treatment of Warts With TCA 35% and TCA 80% 

TCA 80% (n=30) TCA 35% (n=25)

Response (P value) No change Mild Moderate Good No change Mild Moderate Good

End of week 1
16 14 – – 22 3 – –

.76 .53

End of week 2
12 18 – – 18 7 – –

.36 .65

End of week 3
4 16 10 – 7 18 – –

.024 .119

End of week 4
– 14 16 – 1 19 5 –

.76 .87

End of week 5
10 18 2 – 19 5 1

.03 .87

End of week 6
– 10 6 14 – 16 6 3

.057 .352

TCA, trichloroacetic acid
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To the best of our knowledge, the current study is the first to 
evaluate the effectiveness of TCA in the treatment of the com-
mon wart. The clinical efficacy of different concentrations of 
TCA in our study was relatively similar to salicylic acid, but 
a higher concentration of TCA had a better response rate. Al-
though this method is safe, simple to use, cost-effective, and, 
readily available, care must be taken to prevent dermal injury 
and scar formation; therefore, we recommend that physicians 
use this method carefully.
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