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Cryosurgery with liquid nitrogen versus
trichloroacetic acid in the treatment of human
papillomavirus (HPV) penile wart: a randomized

controlled trial

Criocirurgia com nitrogénio liquido versus dcido tricloroacético no
tratamento de verruga peniana por papilomavirus humano (HPV):
um ensaio clinico randomizado
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ABSTRACT

Background: Anogenital warts are the most prevalent sexually transmitted infection (0.5%) among der-
matological consultations. Cryotherapy with liquid nitrogen (LN) and therapy with trichloroacetic acid
(TCA) are remarkable among the treatment strategies.

Objective: To evaluate the effectiveness of LN versus TCA in to treat penile warts in patients from a
Brazilian public institution.

Methods: Open, parallel, randomized clinical trial. Following randomization, the warts were counted
and submitted to cryotherapy (10s) or case therapy (TCA 80%) in each visit. The primary dependent va-
riable was the lesion count before and after four weeks of treatment. We assessed the following variables:
complete clearance, age, immunosuppression, smoking, topography, and education.

Results: 142 treatments were evaluated in 52 participants. There was a predominance of young adults,
and the main topography affected was the penis shaft. The mean reduction rate per session was 48% for
LN and 26% for TCA (p=0.11). 42 (81%) participants achieved complete clearance, with 39 (75%; 95%
CI: 64-85%) reaching clearance in up to three sessions. Age was associated with a worse therapeutic
response rate (6 =-0.09; p<0.01).

Conclusions: LN and TCA proved to be effective to treat penile warts, without difference between
treatments. Age was associated with a worse therapeutic response.
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RESUMO

Introdugdo: verrugas anogenitais sio a infeccao sexualmente transmissivel prevalente (0,5%) entre atendimentos
dermatoldgicos. Dentre as estratégias de tratamento, destacam-se a crioterapia com nitrogénio liquido (NL) e causoterapia
com acido tricloroacético (ATA).

Objetivo: avaliar a eficicia do NL versus ATA no tratamento de verrugas penianas em pacientes de instituigdo
puiblica brasileira.

Meétodos: ensaio clinico aberto, paralelo e randomizado. Em cada visita, as verrugas foram contadas e submetidas a
crioterapia (10s) ou a causoterapia (ATA 80%), apés randomizagdo. A principal varidvel dependente foi a contagem
de lesdes antes e apés quatro semanas de tratamento. Foram analisados: eliminagdo completa, idade, imunossupressao,
tabagismo, topografia e escolaridade.

Resultados: foram avaliados 142 tratamentos em 52 participantes. Houve predomindncia de adultos jovens, menor
escolaridade, e a principal topografia afetada foi a haste. A redugio percentual média por sessdo foi 48% para o NL
e 26% para 0 ATA (p=0,11). Clearance completo foi atingido por 42 (81%) participantes, sendo que 39 (75%;
IC95%: 64-85%) atingiram o clearance em até trés sessoes. A idade associou-se a pior taxa de resposta terapéutica
(6=-0,09; p<0,01).

Conclusoes: NL e ATA mostraram-se eficazes na terapéutica das verrugas penianas, sem diferenga entre os tratamen-
tos. A idade foi associada a pior resposta terapéutica.

Palavras-chave: Acido tricloroacético; Criocirurgia; Doengas sexualmente transmissiveis; Infecgoes por papillomavi-
rus; Verrugas
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INTRODUCTION

Despite the vaccination campaign, anogenital warts
(AGWs) remain a prevalent sexually transmitted infection (0.5%)
among dermatological care.! The human alpha papillomavirus
(HPV) causes AGWs, usually genotypes 6 and 11. It has a low-
-oncogenic risk but may present co-infection with high-risk ge-
notypes. In addition to the critical link between contagion and
impact on quality of life, HPV can induce epithelial neoplasms,
especially in immunocompromised individuals.>?

Among the therapeutic strategies used in AGW treat-
ment, clinical therapy (e.g., imiquimod, podophyllotoxin) and
surgical options, especially electrocoagulation, cryotherapy with
liquid nitrogen (LN), and treatment with trichloroacetic acid
(TCA) 80-90% stand out due to their accessibility and no need
for anesthesia. There is no hierarchy of treatments, and few ran-
domized studies compare the effectiveness of different strategies
in AGW treatment. LN is associated with a 44-87% cure rate
and TCA with 56-94%.*

This study aims to assess the effectiveness of LN ver-
sus TCA to treat penile warts in patients from a Brazilian public
institution.

METHODS

It is an open, parallel, randomized clinical trial invol-
ving patients with penile AGW. At each clinical visit, the AGW
were counted and submitted to treatment with LN (10s) or
TCA 80%, according to computerized randomization. Patients
were re-assessed after four weeks, AGWs were recounted, and
patients were re-enrolled in the study under further randomi-
zation if new treatments were needed. The primary dependent
variable was AGW lesion count, assessed after acetoscopy (with
acetic acid 5%), before treatment, and after four weeks. We also
analyzed complete clearance, age, immunosuppression, smo-
king, topography (penis glans, shaft, foreskin), and education.
The numerical variation of the lesions was evaluated using
a generalized linear mixed-effect model (negative binomial).
Outcomes were assessed by intention to treat (ITT). Partici-
pants who did not attend the re-evaluation visit were con-
sidered a therapeutic failure, and the mixed model imputed
their results. Significance was defined as p values <0.05. The
project was approved by the Research Ethics Committee (n.
4418.2012).

RESULTS

We assessed 142 treatments in 52 participants: 13 (9%)
of the cases did not return for re-evaluation (drop out). Table 1
shows the primary clinical and demographic data of the sample.
There was a predominance of young adults, low education, and
the main affected topography was the penis shaft. Cauterization
with TCA was indicated in 63 (44%) of the treatments, and 59
was completed; NL was indicated in 79 (56%) of the treatments,
with 70 completed, with no difference between the groups re-
garding the drop out rate (p=0.82).

TABLE 1: Main clinical-demographic characteristics of the

studied sample.

Variable Results
Age (years)* 28 (10)
School — n (%)
Elementary School 20 (43)
High School 21 (45)
University 6 (13)
HIV positive — n (%) 4 (8)
Smoking — n (%) 10 (19)
Topography of the
lesions — n(%)
Penis shaft 91 (64)
Penis foreskin 32 (23)
Penis glans 19 (13)
Number of pre-treatment
lesions ** ’ 3 (1-3)
Number of post- 0 (0-3)

treatment lesions **

* means (standard deviation); ** median (p25-p75)

Figure 1 represents the AGW counts for each group and
treatment time. There was a significant reduction in the median
(p25-p75) of AGWs for both groups: TCA (3 [2-9] to 1 [0-4];
p<0.01) and LN (2 [1-4] to 0 [0-2]; p<0.01), with no differences
between treatments (p=0.11). The mean percentage reduction
in each session was 48% for LN and 26% for TCA.

Complete clearance (absence of acetowhite areas) was
achieved by 42 (81%) study participants during follow-up, with
39 (75%; 95% CI: 64-85%) of all included participants achie-
ving clearance within up to three monthly sessions. As the par-
ticipants were re-included at each return in different treatment
groups, assessing the complete clearance linked to each treat-
ment was impossible.

When we assessed clinical-demographic elements as
predictors of a general response to treatments, age (B= -0.09;
p<0.01) was associated with the worst response rate. However,
HIV carriers (p=0.99), education (p=0.51), smoking (p=0.17),
and the topography of the lesions (p=0.24) did not interfere in
the therapeutic response.
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FIGURE 1: Representation of
the count of penile anogenital
warts before and after four
LN weeks of each treatment
session with trichloroacetic
acid solution (TCA) 80% or
liquid nitrogen (LN)

DISCUSSION

In a randomized clinical trial analyzing TCA 90% ver-
sus LN (swab) in lesions in both sexes, complete clearance in up
to six sessions of TCA was 64%, and LN was 70%.°

A systematic review of randomized studies identified
complete clearance of 72% for TCA therapy (six studies) ver-
sus 58% for LN (12 studies). However, the LN application regi-
men (spray versus swab), TCA concentration (80% versus 90%),
and the number of sessions were not weighted.*

The present study has limitations because it is mono-
centric, depends only on clinical diagnosis, shows loss to follo-
w-up of 9% of subjects included, does not have a quantitative

assessment of immunity, and does not protocol follow-up with
the same treatment type for each participant. Prospective studies
should compare whether the combination of treatments (e.g.,
TCA+LN, TCA+imiquimod) or different regimens of LN or
TCA 90% can lead to more robust results, reducing the number
of sessions needed to clear genital HPV.

CONCLUSIONS

LN and TCA proved to be effective in treating AGW,
with no difference between treatments. Age was a factor associa-
ted with a worse therapeutic response. ®
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