
Vol.:(0123456789)1 3

Archives of Dermatological Research (2021) 313:815–827 
https://doi.org/10.1007/s00403-020-02182-y

ORIGINAL PAPER

Cryotherapy plus low‑dose oral isotretinoin vs cryotherapy 
only for the treatment of anogenital warts: a randomized clinical trial

Irving Llibran Reyna‑Rodríguez1  · Sonia Chavez‑Alvarez1  · Veronica Garza‑Rodríguez1  · 
Rodolfo Franco‑Marquez2  · Gerardo Gonzalez‑Martinez1  · Jorge Ocampo‑Candiani1  · 
Alejandra Villarreal‑Martinez1 

Received: 31 July 2020 / Revised: 18 October 2020 / Accepted: 18 December 2020 / Published online: 12 January 2021 
© The Author(s), under exclusive licence to Springer-Verlag GmbH, DE part of Springer Nature 2021

Abstract
Background Anogenital warts are a common human papillomavirus infection. They cause emotional distress, especially 
when they are in the anogenital region. Cryotherapy is a first-line treatment. Previous clinical trials and case series have 
reported variable results with retinoids (isotretinoin) as adjuvant therapy.
Objective To determine the safety and efficacy of low-dose oral isotretinoin as adjuvant treatment of anogenital warts.
Methods  Forty-six patients with anogenital warts were randomly assigned to isotretinoin + cryotherapy (n = 23) or only 
cryotherapy (n = 23). Patients were allocated via an interactive web-based randomization system. Evaluators were blinded 
to treatments. Isotretinoin 20 mg/daily + cryotherapy or cryotherapy were prescribed for 6 weeks. Patients were followed 
for 4 months. Genotyping of lesions was performed before treatment started. Dermatology Life Quality Index (DLQI) and 
Columbia-Suicide Severity Rating Scale (C-SSRS) were measured at the beginning and end of therapy. All patients com-
pleted the study.
Results Both Groups had 50% clearance at the end of treatment. Recurrence in the combined group was not significantly 
lower than in the cryotherapy group (P = 0.59). Improvement was observed in the DLQI of all patients in both groups 
(P = 0.001). No suicidal intention was detected with the C-SSRS. Two patients (one in each group) had liver function test 
abnormalities after treatment.
Conclusion Combined therapy showed a slight not significant efficacy for anogenital warts in Hispanic patients. Low-dose 
isotretinoin seems to be safe even when it is used with cryotherapy on anogenital warts.
Trial registration On April 25, 2019 with registration number DE19-00004, CONBIOÉTICA-19-CEI-001–20160404. Pro-
spectively registered.
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Introduction

Warts are caused by infection with human papillomavirus 
(HPV). They appear in different sites of the body and have 
a varied clinical expression. Anogenital warts (AGW), 
also known as condyloma acuminate or venereal warts, are 
mostly associated with HPV types 6 and 11 but sometimes 
with other oncogenic types [1, 2].

HPV infection requires the virus to reach the basal cell 
layer of the epithelium. Once there, it increases cell pro-
liferation in the basal and supra basal cell layers, [3] with 
warts becoming visible 3–4 weeks after the initial infection 
[4]. Approximately, 40–60% of patients present complete 
spontaneous regression of warts in 2 years [5]. The cellular 
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immune response plays a very important role in regression. 
[6] Patients with persistent lesions usually require treatment 
and sometimes these tend to be recalcitrant [7].

In the most recent European and American guidelines [8, 
9], one of the first-line treatments for anogenital warts was 
cryotherapy. A recent review and meta-analysis comparing 
the efficacy and safety of cryotherapy versus other AGW 
treatments shows that cryotherapy efficacy does not differ 
from other local treatments except electrosurgery which was 
weakly associated with a better clearance of warts. Finally, 
the study concludes that cryotherapy is an acceptable first-
line therapy to treat anogenital warts [10].

Retinoids affect epidermal growth and increase keratino-
cyte differentiation affecting HPV replication; [11] these 
changes collectively create a peeling effect. Also, retinoids 
are potent immunomodulators [12, 13] and some stud-
ies show that they can downregulate HPV transcription in 
infected cells. [14–16] Recently, studies revealed that vita-
min A (retinol) deficiency is present in patients affected with 
recalcitrant cutaneous warts compared with healthy controls. 
[17] Treatment with retinoids appears to be a promising ther-
apeutic or adjuvant choice.

There are some randomized controlled trials where oral 
isotretinoin was used as combination [18] and in monother-
apy [19–23] to treat warts, also we found some case series 
(we only considered those with ≥ 10 patients and a minimum 
duration of 6 weeks of therapy) [24–26] and case reports 
[27–35] where oral retinoids other than isotretinoin alone 
or in combination with other treatment modalities have been 
used. Table 1 shows randomized controlled trials and case 
series where oral isotretinoin was used for treating anogeni-
tal warts. Recently, a systematic review and meta-analysis 
[36] demonstrated no superiority in clinical response and 
recurrence comparing high-dose isotretinoin (1 mg/kg/day) 
to a low-dose regimen (0.5 mg/kg/day).

The aim of this study is to determine whether isotreti-
noin used as an adjuvant to cryotherapy is safe and effective 
for AGW, compared to standard cryotherapy alone. Fur-
thermore, we propose a severity scale and determine if the 
genotype is related to severity and clinical response.

Methods

Study design

This was a prospective randomized evaluator-blinded 
study performed in a single center between May 1, 2019 
and January 14, 2020. This study was approved by the Eth-
ics, Research and Biosecurity Committees of the School of 
Medicine and Dr. Jose Eleuterio Gonzalez University Hos-
pital, Universidad Autonoma de Nuevo Leon with approval 

number DE19-00004. No changes to the methods were made 
after trial commencement.

Patients

Patients with a diagnosis of AGW who attended the Derma-
tology Clinic of the Dr. José Eleuterio González University 
Hospital from May 1, 2019 to January 14, 2020 were invited 
to participate in this study. Patients who had received any 
local or systemic treatment in the month prior to enrolment 
were excluded. All those patients who had received prior 
therapies (all of them for 6 months or more) had multiple 
lesions, these were classified as AGW resistant to treatment. 
None of the patients had a history of immunodeficiency, 
autoimmune disease, or actual history of pregnancy or men-
strual irregularities. During the study, it was recommended 
to use barrier protection or some other equally effective con-
traceptive method. We also encouraged to reduce or avoid 
alcohol consumption during the study. All the participants 
provided informed consent. Patients were also able to drop 
out at any time during the trial if they wished (Fig. 1). 

Sample size calculation and randomization

A sample size of 23 patients in each arm of the study was 
estimated to provide an 80% power to detect a difference 
between groups in the proportion of complete clearance of 
warts assuming rates of 61.9% for patients receiving placebo 
and 90% for patients receiving isotretinoin and cryotherapy 
at an alfa of 0.1 using a two-sided �2 test. Patients were 
randomized in a 1:1 ratio to treatment with cryotherapy plus 
isotretinoin or only cryotherapy via an interactive web-based 
randomization system by an independent physician. Forty-
six patients were randomly assigned to two groups. Group A 
(23 patients) received treatment with standard cryotherapy at 
2-week intervals with a total number of three sessions plus 
oral very low dose of isotretinoin 20 mg/day (0.1–0.2 mg/
kg/day) for 1.5 months. Patients of group 2 (23 patients) 
received only standard cryotherapy at 2-week intervals with 
a total number of three sessions.

Blinding

A blind evaluation was performed by two independent der-
matologists. The parameters assessed were disease severity 
and therapeutic response.

Baseline assessments

At baseline and at the end of the treatment, both groups 
answered a Dermatological Quality of Life Index (DLQI) 
survey. The Columbia Suicide Gravity Classification 
Scale (CSSR-S) was applied to group A before and after 



817Archives of Dermatological Research (2021) 313:815–827 

1 3

Table 1  RCT and CS where oral isotretinoin was used for treating anogenital human papillomavirus infections

RCT  Randomized Clinical Trial; CS Case Series; NR Not referred
*The authors made a crossover of patients who had no complete clearance in both groups
**Persistently elevated serum transaminase which returned to normal a few weeks after the treatment was stopped

Study Sample size 
(n)

Medication 
and dose

Duration of 
treatment

Complete 
Cleareance 
n (%)

Time to 
clearance in 
weeks

Relapse n 
(%)

Follow-up 
months

Severe 
adverse 
effects

Geno-
typifi-
cation

CS
 Tsambaos 

et al. [24]
56 Isotretinoin 

1 mg/kg/
day

Up to 
3 months

21 (37.5) NR 2 (9.5) 12 months 0 No

RCT 
 Olsen et al. 

[18]
9 Isotretinoin 

1 mg/kg/
day

Up to 
6 weeks

0 (0.0) No cleare-
ance

– Does not 
apply*

0 No

8 IFN alfa-nI 
5 × 105 IU 
subcutane-
ously

Daily for 
2 weeks, 
then three 
times per 
week for an 
additional 
4 weeks

1 (12.5) 6 0 (0.0) 0

 Cardamakis 
et al. [19]

42 Isotretinoin 
1 mg/kg/
day

Up to 
3 months

26 (61.9) 10.2 (mean) 16 (61.5) 3–18 months 
(mean 
10.1)

0 No

44 Isotretinoin 
1 mg/kg/
day + IFN 
alfa-2a 
3 × 105 IU 
subcutane-
ously

Up to 
3 months/
three times 
weekly up 
to 8 weeks

40 (90.9) 8.7 (mean) 4 (10) 0

 Cardamakis 
et al. [20]

24 Isotretinoin 
1 mg/kg/
day

Up to 
3 months

24 (100) 10 (mean) 4 (16.7) 3–20 months 
(mean 
12.0)

0 No

33 Isotretinoin 
1 mg/kg/
day + IFN 
alfa-2a 
3 × 105 IU 
subcutane-
ously

Up to 
3 months/
three times 
weekly up 
to 8 weeks

33 (100) 7.6 (mean) 5 (15.6) 0

 Georgala 
et al. [21]

28 Isotretinoin 
0.5 mg/kg/
day

Up to 
3 months

9 (32.1) NR 1 (11.1) 12 months 1** No

25 Placebo Up to 
3 months

0 (0.0) NR – 0

 Our study 23 Isotretinoin 
0.2 mg/kg/
day + Cryo-
therapy

Up to 
6 weeks/
Every 
2 weeks up 
to 3 appli-
cations

15 (65) 2.9 (mean) 7 (46.7) 4 months 1** Yes

23 Cryotherapy Every 
2 weeks up 
to 3 appli-
cations

15 (65) 3.6 (mean) 11 (73.33) 1**
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isotretinoin treatment. Skin biopsies were performed using 
a 2-mm punch for histopathological study as well identifica-
tion of HPV genotype using a Direct Flow CHIP system by 
Master  Diagnostica® (based on direct PCR from crude-cell 
extracts, automatic flow-through hybridization, and colori-
metric detection of 18 high-risk and 18 low-risk HPV geno-
types). A urine pregnancy test was done in all reproductive 
age females and contraception during the treatment period 
and 1 month after stopping the treatment was advised. All 
patients were tested for HIV. In group A, liver and renal 
function tests, cholesterol and triglyceride levels were per-
formed at baseline and at treatment end. The severity scale 
was performed before treatment by visual measure of the 
affected anogenital area as follows: Grade 1: < 10%; Grade 
2: 11–30%; Grade 3: 31–50%; Grade 4: 51–70%; Grade 5: 

71–90%; Grade 6: > 90%. Clinical photographs were taken 
before and after treatment to evaluate clinical response.

Intervention

Every patient received cryotherapy (Brymill Cry-AC 
Tracker). Two cryotherapy cycles were applied until reach-
ing a – 40 ℃ temperature and maintained for 10 s using the 
C aperture (0.022 inches) with a lesion distance of 10 mm 
and a peri-lesional margin of 1 mm. This was carried out 
every two weeks until complete clearance of the lesions for 
a maximum of three sessions. (Fig. 2) The end point of each 
treatment session was mild erythema. In case of skin blis-
ters, patients were allowed to drain the blister by puncturing 
at one end with a sterile needle.

Fig. 1  Trial flow diagram
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Isotretinoin administration

Every 2  weeks, a 15 capsule blister of isotretinoin 
 (Faclynel®,  Italmex® Pharma) 20 mg was given to Group 
A to take one daily orally with meals. Three cryother-
apy sessions along with 45 daily capsules (6.42 weeks) 
were administered. Both groups were evaluated at week 8 
(2 weeks after the last cryotherapy session) to determine 
clinical response, photographic follow-up, and Dermato-
logic Life Quality Index (DLQI). The Columbia-Suicide 
Severity Rating Scale (C-SSRS) was performed at this 
time only for group A. Two blinded independent dermatol-
ogists reviewed the clinical photographs before and after 
therapy to determine the degree of clinical improvement 
and the presence of any complications. For patients with 
complete clearance, a second evaluation was performed to 
identify recurrences at week 24. Follow-up for both groups 
was during a 4-month period. For patients with regular or 
bad response, we offered to continue standard treatment 
(cryotherapy) in our clinic out of the trial.

Outcomes

Outcomes included severity assessment, clearance after 
6 weeks of treatment, recurrence evaluation after 4 months 
of follow-up, adverse effects analysis, baseline and 
post-treatment changes in DLQI and C-SSRS, and wart 
genotypification.

Statistical methods

The baseline data (demographic, DLQI, CSSR-S, Severity), 
outcomes, and descriptive statistics of median, interquartile 
ranges and percentages were used for the variable analysis. 
The Mann–Whitney U and Kruskal–Wallis tests for abnor-
mal distribution and the Chi-square for dichotomic and poly-
tomous variables were applied in the two groups. Statistical 
analysis was performed with IBM SPSS version 25 (IBM, 
Inc., Armond, NY) Results were statistically significant if 
the P value was less than 0.05.

Fig. 2  Study Design. Both groups had baseline evaluation, cryotherapy sessions every 2 weeks. Clinical response was made in the first evalua-
tion at week 6 and only patients with complete clearance received a second evaluation at week 24
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Results

Participants

After evaluation, 46 eligible patients were consecutively 
enrolled. The study was completed by 23 patients in each 
treatment group (Fig. 2). None of our subjects were lost to 
follow-up. All had perfect adherence to treatment. The key 
characteristics of the participants of each group at baseline 

are summarized in Table 2. The main previous treatments 
(at least 6 months prior to the start of the study) for patients 
in both groups were cryotherapy followed by electrosurgery 
and podophyllin, all types of therapy are listed in Table 2. 
These treatments did not have improvement for at least 
6 months of therapy, for this reason, they were classified as 
resistant to treatment. There was no difference in the number 
of patients who had received prior therapy without a good 
response between both groups (Table 2).

Table 2  Baseline characteristics of treatment groups

IQR interquartile range

Characteristics Group A
n = 23

Group B
n = 23

Age (years)
median (IQR)

25 (21–52) 30 (23–46)

Gender n (%)
 Male 21 (91.3) 20 (87)
 Female 2 (8.7) 3 (13)

Duration (months)
 Time since last therapy median (IQR) 1.1 (1–1.8) 2 (1.2–6)
 Affection time 7 (2.5–20) 7 (2–16)

Number of lesions n (%)
 1–3 7 (30.4) 3 (13)
 3–6 0 (0) 2 (8.7)
 6–9 7 (30.4) 8 (34.8)

  > 10 9 (39.1) 10 (43.5)
Size of lesions median in cm (IQR) 0.5 (0.4–0.8) 0.6 (0.5–0.9)
Positive previous therapy n (%) 12 (52.2) 12 (52.2)
 Type of therapy applied n (%) n = 12 n = 12
  Cryotherapy 7 (58.3) 7 (58.3)
  Electrosurgery 2 (16.7) 1 (8.3)
  Podophyllin 1 (8.3) 1 (8.3)
  Cryotherapy + podophyllin 1 (8.3) 1 (8.3)
  Imiquimod 0 (0) 1 (8.3)
  Salicylic acid 0 (0) 1 (8.3)

 Topical azole 1 (8.3) 0 (0)

Sites involved n (%) n = 23 n = 23

Male Female Male Female

Penis 13 (56.42) 13 (56.42)
Penis + testicles 4 (17.39)
Penis + anal 1 (4.34) 1 (4.34)
Penis + ingle 4 (17.39) 1 (4.34)
Vaginal 1 (4.34) 1 (4.34)
Vaginal y perianal 1 (4.34) 1 (4.34)
Anal 3 (13.04) 1 (4.34) 1 (4.34)
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Outcomes and estimation

Severity

A severity scale was designed and each patient was evalu-
ated before treatment. Half of the subjects (23 patients) 
were evaluated as grade 1, while only 2.2% (1 patient) was 
evaluated as grade 6. Approximately 37% (17 patients) were 
graded as 2 and 3. The remaining 11% (five patients) were 
graded as 4 and 5. Group A had a higher severity vs group 
B as shown in Table 3 with this being close to a significant 
difference between the groups (p = 0.1). Cohen’s κ was run 
to determine if there was agreement between the two experts 
on the degree of the initial evaluation of the lesions and the 
percentage of severity between them. There was moderate 
agreement between the two experts in the initial evaluation 
of the lesions, κ = 0.515 (95% CI 0.29–0.73), p < 0.0005. 
There was also moderate agreement in the. degree of sever-
ity, κ = 0.51 (95% CI 0.31–0.70), p < 0.0005.

DLQI and C‑SSRS

The Dermatology Life Quality Index (DLQI) scores were 
recorded before and after treatment. These significantly 
improved in both groups at the end of the treatment period. 
Group A changed at the start from 8 points to 0 (p < 0.01) 
and Group B from 7 points to 0 p < 0.01). There was no 
significant difference between the groups. The Columbia-
Suicide Severity Rating Scale (C-SSRS) demonstrated no 
suicide risk before or after treatment with isotretinoin.

Genotype

Genotypification results and correlations by groups are 
shown in Table 4. More than half of the genotypes found 
were low risk, with the most frequent genotype being 6. In 
Group A, the patients presented lesions with a greater num-
ber of genotypes when compared to Group B, however, there 
was no statistically significant difference between the two 

groups. Group A presented a greater number of patients with 
a high-risk genotype, also without a significant difference.

Side effects

The clinical and laboratory side effects presented during the 
study are shown in Table 5. None of the patients required 
discontinuation of treatment. In group A, 47.8% of the 
patients reported severe pain during application and 26.1% 
blister formation. In Group B, 30.4% reported severe pain 
and 13% blister formation. All patients in both groups pre-
sented post-inflammatory hyperpigmentation; in group B, 
ulceration was significantly superior.

In Group A, side effects related to isotretinoin such as dry 
skin (56.5%) and transaminase elevation (two patients) were 
observed. There were minimal changes in baseline transami-
nase when we compared baseline levels with those at the end 
of the study (one patient in each group elevated GGT mildly, 
less than twofold as is shown in Table 5).

Clearance

Clinical response in both groups is shown in Figs. 3 and 4, 
and Table 6. Both groups had 50% clearance at the end of 
treatment. Clearance was reached faster in Group A than in 
Group B when measured by weeks (53.4% vs 20%, p = 0.12).

Relapse

Seven of 15 (46.6%) patients who had complete clearance 
in Group A relapsed after 4 months (week 22) of follow-up, 
whereas 11 of 15 (73.33%) in Group B relapsed (Table 6).

Discussion

AGW are a common disease. They cause aesthetic disfig-
urement that leads to sexual and psychological distress in 
patients. Treatment can be challenging (especially in wide-
spread infection due to autoinoculation) even in immuno-
competent patients.

Although there are previous studies that have evaluated 
the effectiveness of isotretinoin in the treatment of AGW, 
to our knowledge, this is the first blind, randomized, cry-
otherapy-controlled group low-dose isotretinoin trial for 
the treatment of AGW with histopathological confirmation 
and genotype determination. Most patients were men with 
a median age of 25 years; other authors have reported simi-
lar data in 20–39-year olds. [37, 38] This could be directly 
related to the age where there is more sexual activity [19].

Lesion severity was slightly higher in Group A (p = 0.1). 
Also, in this group, the accumulated high-risk genotype 
virus was higher than Group B (61.9% vs 47.6%, p = 0.35). 

Table 3  Combined severity of lesions by group

Severity grade Group A
n = 23 (%)

Group B
n = 23%

P value

1  < 10% 9 (39.1) 14 (60.9) 0.1
2 11–30% 6 (26.1) 4 (17.4)
3 31–50% 3 (13) 4 (17.4)
4 51–70% 2 (8.7) 1 (4.3)
5 71–90% 2 (8.7) –
6  > 90% 1 (4.3) –



822 Archives of Dermatological Research (2021) 313:815–827

1 3

Disease duration was the same (median of 7 months). Al-
Awadhi et al. [39] found no relation in number or size (sever-
ity) to high-risk genotypes, but their study shows that the 
risk of having a genital wart with a high-risk genotype is 

increased in warts that persist for more than 6 months. Thus, 
they did not find a relationship between high-risk genotypes 
and the size of lesions, but their chronicity.

There are only a few previous randomized clinical tri-
als studies evaluating effectiveness of systemic retinoids in 
AGW. First in 1988, Olsen et al. [18] made a study where 
they compare high-dose isotretinoin (1  mg/kg/day for 
6 weeks) plus interferon (IFN)-alpha (5 million units sub-
cutaneously daily for 2 weeks, then three times per week 
for an additional 4 weeks) vs isotretinoin (1 mg/kg/day for 
6 weeks) alone to treat AGW. The study showed complete 
clearance of 100% in the combination group vs 0% in the 
isotretinoin group. Accumulated change in % from base-
line surface area of condyloma was 74.65% at 12 weeks of 
follow-up.

In a study by Cardamakis et  al. [19], high-dose oral 
isotretinoin (1 mg/kg/day up to 3 months) was used vs IFN 

Table 4  Genotypification*

* In two cases in each group the genotype could not be determined

Risk group genotype Genotype Frequency (F) % of genotype 
between patients 
F/42 (%)

High risk
16 1 2
35 1 2
45 1 2
31 2 4
33 15 33
73 3 7
59 2 4
58 8 17
66 15 33

Low risk
73 1 2
53 1 2
11 13 28
6 26 57

Number of genotypes in each patient by 
Group

Group A n = 21 (%) Group B n = 21 (%) p value

1 8 (38.1) 9 (42.9) 0.15
2 2 (9.5) 8 (38.1)
3 7 (33.3) 3 (14.3)
4 3 (14.3) 1 (4.8)
5 0 (0) 0 (0)
6 1 (4.8) 0 (0)

Accumulated high risk prevalence by 
Group

Group A N = 21 (%) Group B N = 21 (%) p value

High 13 (61.9) 10 (47.6) 0.35
Low 8 (38.1) 11 (52.4)

Table 5  Side effects profile observed in both groups

*One patient of each group presented mild (less than twofold) 
transaminase elevation

Side Effects, n (%) Group A, n = 23 Group B, n = 23

Severe pain in application 11 (47.8) 7 (30.4)
Blister formation 6 (26.1) 3 (13)
Ulcer formation 1 (4.3) 5 (21.7)
Post-inflammatory macula 23 (100) 23 (100)
Dry skin 13 (56.5) 0 (0.0)
Baseline laboratory alteration* 1 (4.3) 1 (4.3)
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alfa-2a (3 × 105 IU subcutaneously three times weekly up to 
8 weeks) plus oral isotretinoin (1 mg/kg/day up to 3 months) 
to treat condyloma acuminatum. In their study, complete 
clearance was 61.9% and 90.9%, respectively, with a global 
response of 76.4% with no recurrence in either groups (mean 
10.14 months of follow-up).

Another paper by the same authors [20] compared high-
dose oral isotretinoin (1 mg/kg/day up to 3 months) vs IFN 
alfa-2a (3 × 105 IU subcutaneously three times weekly up to 
8 weeks) plus oral isotretinoin (1 mg/kg/day up to 3 months) 
to treat condyloma acuminatum. In their study, complete 
clearance was achieved in both groups with recurrence of 
16.6% (1–6 months of follow-up) vs 15.5% (3–6 months of 
follow-up), respectively.

Finally, Georgala et al. [21] treated AGW with a low 
dose of isotretinoin (0.5 mg/kg/day up to 3 months) vs pla-
cebo. Complete clearance was reached in 32.1% of patients 
treated with isotretinoin compared with 0% in the placebo 
group. Recurrence was 11.1% in the isotretinoin group with 
12 months of follow-up.

There are other case series (with complete clearance of 
62%) [24] and case reports [28, 31–33, 40] that show that 
systemic isotretinoin has an effect on a variety of warts, par-
ticularly genital warts.

In our study, 65.2% of patients in Group A had complete 
remission, whereas 65.2% of patients in Group B had no 
difference in response. Most of the previous studies showed 
a superior response in combination therapy groups. [18, 19] 
Time to complete clearance was slightly shorter in the com-
bination therapy group (p = 0.12).

Relapse in our patients was less common in patients in 
Group A with an accumulated relapse at week 22 (month 4) 
of 46.66% vs 73.33% of Group B. There is only one study 
[20] (studies comparing against placebo were not taken into 
account) where complete clearance was reached in both 
therapy groups and relapse rates were reported. There were 
no significant relapse rates between both groups with relapse 
rates from 16.6% when isotretinoin was used only and 15.5% 
in a combined therapy group of isotretinoin + interferon). 
These reported relapse rates were significantly less than in 
our study (46.6% in combination therapy vs 73.3% in cryo-
therapy only); however, their treatment time was longer (up 
to 3 months vs up to 6 weeks in our study). Therefore, if 
therapy is extended, this may reduce the chance of relapse. 
Further studies are needed to confirm this.

The mean DLQI in Group A and B were similar (moder-
ate impairment) with a score of 8 and 7, respectively. Both 
groups showed significant improvement with statistical sig-
nificance (p = 0.01) after treatment. In another study carried 
out in a Hispanic population that evaluated the quality of life 

Fig. 3  Group A (isotretinoin plus cryotherapy) clinical response. 
Baseline lesions (a, c and e) and after treatment (b, d and f)

Fig. 4  Group B (only cryotherapy) clinical response. Baseline lesions 
(a and c) and after treatment (b and d)
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in patients with AGW, most patients (81%) presented mild 
(2–5 points)-to-moderate (6–10 points) impairment. [38]

In a recent multicenter study [41] conducted in the United 
States and two Latin American countries, the prevalence 
of HPV type in men and its relationship with recurrences 
in treatment with surgical excision were evaluated; geno-
typification was performed in 86.6% of patients. Authors 
found that the prevalence of low- and high-risk genotypes 
was 43.87 and 56.12%, respectively, with a 65.5% of preva-
lence for more than 1 genotype in individuals. Regarding 
recurrence, a constant proportion was again observed during 
HPV type 6 and/or 11 events. Approximately, 63–69% were 
positive for ≥ 1 of the 9-valent HPV vaccine types.

In our study, the accumulated low-risk prevalence was 
38.1% for Group A vs 52.4% in Group B and high-risk 
prevalence was 61.9% in Group A vs 47.6% in Group B 
with a statistical difference of p = 0.35. A higher prevalence 
of patients affected with more than two types of HPV was 
found in Group A (52.8%) than in Group B (19.2%).

Pooled data show a prevalence of low- and high-risk 
genotypes at 45.23 and 54.76%, respectively, and 59.52% 
of individuals presented more than 1 genotype, like most 
data reported in the literature.

The literature shows a slower clearance trend in AGW with 
high-risk genotypes; [37] however, in our study, the complete 
clearance time was slightly shorter in the combination therapy 
group despite a higher prevalence of high-risk genotypes. It 

can be thought that if the genotypes were homogeneously 
distributed, the difference in complete clearance and time to 
achieve complete clearance could be greater with more effec-
tive results in the combination therapy group.

Regarding adverse events, cryotherapy is associated with 
post-inflammatory macula, pain, and scar formation. The 
most common adverse effect associated with cryotherapy in 
our study was the formation of post-inflammatory hyperpig-
mentation (100% in both groups). Isotretinoin´s most common 
side effects are cheilitis, dryness of the skin and mucous mem-
brane, and cholesterol, triglyceride and transaminase elevation. 
Although ingestion of isotretinoin (in acne patients) has been 
associated with a risk of suicide attempts, [42] recent studies 
did not find a causal link. [43, 44] Current recommendations 
are to screen for suicide risk before starting therapy. [45] No 
suicide risk was detected at the beginning or end of therapy 
in our study. Regarding the adverse effects associated with 
the intake of isotretinoin in Group A, cutaneous and mucosal 
dryness predominated (56.5%). Only one patient had a slight 
elevation of transaminases which returned to normal when 
treatment was discontinued at the end of the study period.

Table 6  Treatment outcomes

Group A Group B p value

Cleareance n (%) n = 23 n = 23
 Complete 15 (65.2) 15 (65.2) 0.88
 Regular 4 (17.4) 3 (13.1)
 Low 4 (17.4) 5 (21.7)

Complete clearance, n (%) n = 23 n = 23
 Yes 15 (65.2) 15 (65.2) 1
 No 8 (34.8) 8 (34.8)

Complete clearance time in weeks, n (%) n = 15 n = 15
 2 8 (53.4) 3 (20) 0.12
 4 7 (46.6) 12 (80)
 6 0 (0) 0 (0)

Relapse at week 8, n (%) n = 15 n = 15
 Yes 5 (33.4) 8 (53.4) 0.46
 No 10 (66.6) 7 (46.6)

Relapse at week 22, n (%) n = 10 n = 7
 Yes 2 (20) 3 (42.9) 0.59
 No 8 (70) 4 (57.1)

Total relapse in cleared patients by Group, n (%) n = 15

Group A 7 (46.66)
Group B 11 (73.33)
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Limitations

The strengths of our study are the investigator-blinded 
assessment of severity and clinical outcomes, histopatho-
logical confirmation and genotyping. Some of the limitations 
were the small sample size and all patients were Hispanic 
(most of them males) from a single tertiary referral center. 
Also, this was a randomized study, but the study design did 
not permit blinding of the treating dermatologist. Since 
assessment was made through clinical and photographic 
observation, there was moderate agreement in the degree 
of severity. In four cases, a genotype study could not be 
performed since patients did not have more AGW at the 
time of reporting. Our treatment period was 6 weeks and the 
follow-up period was only 4 months. A longer treatment and 
follow-up periods are required to address the clearance and 
recurrence of genital warts.

Conclusion

Our study used low-dose oral isotretinoin as an adjunct to 
cryotherapy to treat AGW and compared it to cryotherapy 
alone. This combined therapy showed slight not significant 
efficacy for AGW in Hispanic patients when compared with 
only cryotherapy. The most notable benefit (also, not sig-
nificant) in the combination therapy group was a reduction 
in the clearance time of the lesions. Low-dose isotretinoin 
seems to be safe even when it is used with cryotherapy on 
AGW. This combination is an interesting option to be con-
sidered for treating AGW. This still needs to be confirmed in 
a larger population, with longer treatment use and follow-up.
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