
Study characteristics 

 

Study Population Interventions N Duration of treatment and follow-up Overall risk of bias 

Abdullah 

1993 

People with definite AGWs for 

the first time on clinical 

grounds. 

TCAA 95% 33 Maximum of 6 treatments, with treatment 

given on a weekly basis. People with 

complete clearance of AGWs were followed 

up for 3 months after the end of treatment. 

? 

Cryotherapy 53 

Akhavan 

2014 

Women aged 20–50 years, 

isolated vulvar lesion, normal 

Pap smear and colposcopy, 

and no immune or systemic 

disease at the time of 

admission. 

Imiquimod 5% cream 42 Imiquimod 5% administered as a topical 

cream three times a week for a total 

duration of 8 weeks. Patients in the 

podophyllin group received 20% topical 

solution administered once a week for 8 

weeks. Information on timing of cryotherapy 

or number of treatments not available. 

? 

Cryotherapy 42 

Podophyllin 20% 42 

Arican 2004 Presence of AGW and age ≥18 

years of age, not received any 

therapies within the 3 months 

prior to enrolment, and 

minimum of 5 AGWs at 

baseline. 

Imiquimod 5% cream 34 Imiquimod 5% cream or placebo was applied 

by the patient 3 times a week (every other 

day in the evenings) using the tip of a stick. 

When AGWs had cleared, treatment was 

interrupted. Treatment period of 12 weeks 

followed by a treatment-free observation 

period of 6 months. 

? 

Placebo 11 
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Azizjalali 

2012  

Lesions with a diameter of 

≥10 mm and located on the 

pubis, penis, scrotum, vulva, 

or inguinal area. 

CO2 laser therapy 80 In both groups, lesions were evaluated after 

2 weeks and then 3 months later. Second 

and third applications were performed every 

2 weeks to completely clear the lesions. 

? 

Cryotherapy 80 

Benedetti 

Panici 1989 

Multiple condyloma lesions 

(two or more sites affected), 

age 18–45 years, no previous 

therapy, informed written 

consent. 

Diathermocoagulation 51 If required, diathermocoagulation was 

repeated at 3-week intervals. End of study 

was 6 months after completion of 

treatment. People with complete clearance 

of AGWs were also followed-up at 12 

months. 

? 

No treatment 48 

Beutner 1989  Men aged ≥18 years, with a 

clinical diagnosis of AGWs, 

and with between 2 and 20 

AGWs in an area not 

exceeding 10 cm2. 

Podophyllotoxin 0.5% 

solution 

56 Patient applied podophyllotoxin (0.5%) twice 

daily (morning and evening) to external 

AGWs for 3 consecutive days, followed by a 

4-day period without treatment. At the end 

of the treatment cycle, the patient returned 

to the investigator for evaluation and 

instruction about further treatment. 

Treatment given for a minimum of 2 and a 

maximum of 4 weeks. People were also 

evaluated at 6, 12, and 16 weeks during a 

follow-up period (i.e., week 2, 8, and 12 after 

treatment). 

? 

Placebo 53 
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Beutner 1998 Age ≥18 years and 

seronegative for HIV. 

Imiquimod 5% cream 51 Patients applied treatment 3 times per week 

over 8 weeks. People achieving complete 

clearance of AGWs entered into a 

treatment-free follow-up period of 10 weeks 

or until recurrence occurred. People with 

partial response at the end of 8 weeks’ 

treatment were evaluated again at week 2 of 

follow-up to determine whether complete 

clearance had been achieved. 

? 

Placebo 57 

Braga 2017 People over the age of 18 

years with anal condyloma or 

perianal condyloma, or both, 

over the whole circumference 

of the anal or perianal region. 

Argon plasma 37 Argon plasma was applied on the right side 

of 22 people and on the left side of 15.  

Electrofulguration was applied on the right 

side of 15 patients and on the left side of the 

other 22. 

If residual lesions were diagnosed, new 

applications were performed, respecting the 

type of treatment previously performed on 

the given semicircle. Treatment was 

performed until all lesions cleared, from a 

macroscopic point of view. 

? 

Electrofulguration 37 
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Claesson 

1996 

Men with condylomata 

acuminata located on the 

penis shaft and/or within the 

preputial cavity region. 

Women with vulval and/or 

perianal condylomata 

acuminata. 

Podophyllotoxin 0.15% 

cream 

60 People self-applied their allocated treatment 

twice a day at home for 3 consecutive days. 

If cure was not achieved, treatment cycle 

was repeated with a 4-day break between 

cycles. The total number of applications did 

not exceed 24. Thus, treatment was 

repeated until complete clearance of AGW 

was achieved, or for a maximum of 4 weeks, 

whichever occurred earlier. Those with 

complete clearance of AGWs were followed 

up at 16 weeks. 

x 

Podophyllotoxin 0.3% 

cream 

60 

Podophyllotoxin 0.5% 

solution 

60 

Edwards 

1988 

Men with diagnoses, based on 

clinical appearance, of 

external penile AGWs. 

Podophyllotoxin 0.5% 

solution (patient 

applied) 

42 Initial 6-week treatment period with a 

subsequent 3-month follow-up period. 

x 

Podophyllin 20% 

(clinician applied) 

23 

Edwards 

1998 

Healthy men and women aged 

≥18 years with a diagnosis of 

AGW, with a minimum of 2, 

Imiquimod 5% cream 109 Treatment was to be applied 3 times each 

week until all baseline AGWs were 

confirmed to have disappeared or for 16 

? 
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but no more than 50, external 

AGWs, and a total wart area 

of at least 10 mm2. 

People were enrolled only 

when deemed healthy based 

on medical history, physical 

examination, and laboratory 

testing. 

Imiquimod 1% cream 102 weeks, whichever occurred first, followed by 

a treatment-free follow-up period of 12 

weeks for those achieving complete 

clearance during treatment. 
Placebo 100 

Ferenczy 

1995 

Presence of vaginal and 

external anogenital 

condylomas (diagnosis 

verified by histology) and 

AGW total linear area of 2 cm2 

or more. 

Electrosurgery 282 Treatment and then follow-up of at least 6 

months (maximum 18 months, mean 8 

months) after the last treatment received. 

x 

CO2 laser 282 

Gilson 1999 Age ≥18 years with a 

clinical diagnosis of external 

AGWs, with a minimum of 

two AGWs of an area totalling 

at least 10 mm2. 

Imiquimod 5% cream 65 Treatment duration of 16 weeks. People 

experiencing >80% but <100% clearance of 

baseline AGW continued on blinded 

treatment for an additional 8 weeks. 

? 
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Laboratory confirmed 

diagnosis for HIV (patients 

with AIDS were eligible if they 

had been clinically stable for 4 

weeks prior to enrolment) and 

a CD4 T lymphocyte count of 

≥100 x106 cells/L. 

Placebo 35 

Gilson 2009 Age 18–70 years, with at least 

two (maximum 30) external 

AGWs of a combined area of 

at least 10 mm2. AGWs were 

either previously untreated or 

had not been treated for at 

least 4 months. 

Cryotherapy plus 

podophyllotoxin 0.15% 

cream 

74 Initial 12-week treatment period. After 12 

weeks, treatment was given at the discretion 

of the clinician. People were followed-up 

until 24 weeks after commencement of 

treatment. 

? 

Cryotherapy plus 

placebo 

75 

Greenberg 

1991 

Women with clinical diagnosis 

of exophytic vulvar condyloma 

and ≤25 lesions to be treated. 

Podophyllotoxin 0.5% 

(solution and cream 

formulations) 

48 Patients applied their allocated treatment 

twice daily for 3 days, followed by 4-day rest 

period. Patients were required to undergo a 

x 
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AGWs had a total area of less 

than 10 cm2 and occupied less 

than 30% of the vulva. 

Placebo 24 minimum of 2 treatment cycles, with up to 2 

more cycles if baseline AGW were not totally 

cleared after 2 treatments. 

Patients were instructed on the correct 

method of application, treating only external 

lesions, and avoiding application to adjacent 

normal skin or areas of skin that were 

bleeding, inflamed, or ulcerated. 

Jensen 1985 First episode of AGWs and 

presence of perianal AGW: 

the perianal region was 

defined as a circle of diameter 

6 cm centring on the anus. 

Podophyllin 25% 

(clinician-applied) 

30 Initial assessment occurred 1 week after the 

final treatment. For podophyllin, podophyllin 

25% tincture of benzoin was applied by a 

healthcare professional. Lesions were 

painted avoiding the adjacent skin and 

mucosa. People were instructed to wash the 

lesions 6 hours after each application, and, if 

required, treatment was repeated weekly 

for up to 6 weeks. People underwent simple 

surgical excisions, under local anaesthetic 

(lignocaine with noradrenaline). If the 

person had too many AGWs to be removed 

in one procedure, AGW were removed in 

two procedures, with an interval of 2 weeks. 

? 

Surgical excision 30 
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People were followed up at 3, 6, 9 and 12 

months. 

Kar 2003 Presence of AGWs as 

determined by visual 

inspection (without biopsy 

confirmation). 

Podophyllotoxin 0.5% 

solution  

37 Initial treatment period of 6 weeks with a 

subsequent follow-up period of 6 months 

(unclear whether this is 6 months after the 

end of treatment or 6 months from start of 

treatment). 

? 

Podophyllin 20% 

(clinician applied) 

35 

Kirby 1990 Men aged ≥18 years with 2–

20 external AGWs, excluding 

anal AGWs. Total AGW 

surface area of <10 cm2. 

Podophyllotoxin 0.5% 

solution 

19 Allocated treatment was applied twice daily 

for 3 consecutive days a week, for a 

minimum of 2 weeks and a maximum of 4 

weeks, with subsequent follow up at 12 and 

16 weeks for those categorised as cured at 

week 6. 

? 

Placebo 19 

Komericki 

2011 

Presence of untreated AGWs. Imiquimod 5% cream 25 Podophyllotoxin 0.5% solution was applied 

by the patient twice daily for 3 consecutive 

x 
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Podophyllotoxin 0.5% 

solution 

26 days per week until either complete 

clearance of AGW or for a maximum 4 

weeks, whichever occurred first. By contrast, 

imiquimod 5% cream was applied by the 

patient 3 times a week until either complete 

clearance of AGW or for a maximum of 16 

weeks, whichever occurred first. 

Lacey 2003 Age 18–65 years and current 

episode of AGWs lasting 3 

months or less and with no 

therapy in that time. 

Podophyllotoxin 0.5% 

solution 

120 Podophyllotoxin 0.5% solution and 

podophyllotoxin 0.15% cream were self-

applied twice daily for 3 consecutive days, 

followed by 4 treatment-free days. 

Treatment was applied for a maximum of 4 

weeks or until complete clearance of AGWs, 

whichever occurred earlier. Podophyllin 25% 

in tincture of compound benzoin was 

applied twice weekly by a healthcare 

professional. Treatment was applied for a 

maximum of 4 weeks or until complete 

clearance of AGWs, whichever occurred 

earlier. 

x 

Podophyllotoxin 0.15% 

cream 

118 

Podophyllin 25% 

(clinician applied) 

116 
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Lassus 1984 Men with condylomata 

acuminata in the preputial 

cavity. 

Podophyllotoxin 0.5% 

solution 

48 Podophyllotoxin 0.5% solution was self-

applied twice daily for 3 days for up to 4 

weekly treatments, or complete clearance, 

whichever occurred earlier. Podophyllin 20% 

solution was applied in clinic by a clinician or 

a nurse. Men were instructed to wash off 

the solution 6 hours after application. 

Treatment was repeated weekly for up to 4 

weeks or complete clearance, whichever 

occurred earlier. 

? 

Podophyllin 20% 

solution 

52 

Matteelli 

2001  

Age ≥18 years with a clinical 

diagnosis of external AGWs 

established by physical 

examination and a laboratory-

confirmed diagnosis of HIV. 

Cidofovir 1% cream 6 Initial treatment period of 2 weeks 

treatment, followed by 2 weeks of 

observation. 

x 

Placebo 6 

Mazurkiewicz 

1990 

Presence of AGWs. Podophyllotoxin 0.5% 

solution 

16 Podophyllotoxin 0.5% solution or 0.5% 

cream was self-applied twice daily for 3 

consecutive days per week for up to 6 weeks 

or to complete clearance, whichever 

occurred earlier. Podophyllin 20% solution 

? 

Podophyllotoxin 0.5% 

cream 

22 
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Podophyllin 20% 

(clinician applied) 

16 was applied once a week by a physician. 

Podophyllin solution was washed off after 2 

hours after the first application, after 4 

hours at the second application, and after 6 

hours for subsequent applications. 

Treatment was repeated for up to 6 weeks 

or to complete clearance, whichever 

occurred earlier. 

Orlando 

2002 

Presence of AGWs and 

seropositive for HIV. 

Electrocauterisation 

plus cidofovir 1% 

19 Initial assessment at the end of treatment 

(varies with allocated treatment) followed 

by 6 months’ follow up for those who 

achieved complete clearance with 

treatment. 

x 

Electrocauterisation 29 

Cidofovir 1% (patient 

applied) 

26 

Padhiar 2006 Age 12–65 years with at least 

2, but no more than 50, 

clinically diagnosed external 

AGWs. Seronegative for HIV. 

Imiquimod 5% cream 30 Imiquimod 5% was applied 3 times a week 

until all baseline AGW had disappeared or 

for a maximum of 16 weeks, whichever 

occurred first. Podophyllin 20% was applied 

once a week until all baseline AGW had 

disappeared or for a maximum of 6 weeks, 

whichever occurred first. Unclear whether 

? 

Podophyllin 20% 

(clinician applied) 

30 
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podophyllin was applied by patient or 

clinician; assumed to be clinician. 

Sherrard 

2007 

People with new or recurrent 

genital AGWs that had not 

been treated in the preceding 

3 months. 

TCAA plus podophyllin 

25% 

85 8 weeks (maximum treatment period): no 

follow-up period. 

? 

Cryotherapy plus 

podophyllin 25% 

76 

Podophyllin 25% 

(clinician applied) 

79 

TCAA 88 

Cryotherapy 81 

Simmons 

1981 

Men with AGWs. Electrocautery 18 Up to 2 treatments at a 2-week interval plus 

a minimum follow up for 3 months from 

start of the trial. 

x 

Cryotherapy 24 

Snoeck 2001 Biopsy-proven genital AGWs, 

perianal AGWs, or both. 

Cidofovir 1% gel 19 Up to 12 weeks’ treatment, with subsequent 

follow-up for 4 weeks after completion of 

treatment or removal from the study. Those 

with complete response were followed up 

for 6 months (unclear whether this is 

additional to the 4-week observation 

period). 

? 

Placebo 11 
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Stefanaki 

2008 

Immunocompetent men with 

diagnosis of external genital 

or perianal AGWs and no 

previous treatment for AGWs. 

Imiquimod 5% cream 50 Men applied imiquimod 5% cream “3 times a 

week for 6–10 hours”. Treatment was 

repeated weekly for 3 months, or until 

complete clearance of AGW, whichever 

occurred earlier. Men were allowed to take a 

rest period of 7–10 days if they developed 

severe local reactions. Cryotherapy with 

liquid nitrogen was applied once every 3 

weeks for 3 consecutive sessions, or until 

complete clearance of AGW, whichever 

occurred earlier. 

x 

Cryotherapy 70 

Stockfleth 

2008 

Aged 18 years of age or older, 

with two to 30 clinically 

diagnosed EGWs with a total 

wart area of 12–600 mm2 

Polyphenon E 15% 

ointment 

201 Patients applied the allocated ointment 

three times daily, each application about 8 h 

apart to all EGWs for 16 weeks or until 

complete clearance of all warts (whichever 

occurred first). If treatment of local skin 

reactions was needed, paracetamol could be 

given orally. No additional topical treatment 

was allowed. Those achieving complete 

response were followed up for 12-weeks to 

assess wart recurrence, with visits after 4 

and 12 weeks to assess recurrence rate. 

x 

Polyphenon E 10% 

ointment 

199 

Placebo 103 
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Stone 1990 People with external AGWs 

that had not been treated in 

the month preceding trial 

entry. 

Podophyllin 25% 

(clinician applied) 

144 All treatments were administered weekly 

until complete clearance of AGW or for a 

maximum of 6 weeks, whichever occurred 

earlier, with follow-up after 3 months for 

those achieving complete clearance. 

x 

Cryotherapy 154 

Electrofulguration 152 

Strand 1995 Men with genital AGWs 

(acuminata or papular). 

Podophyllotoxin 0.15% 

cream 

30 All treatments were applied twice a day for 3 

consecutive days, followed by a 4 day no 

treatment period (defined as a treatment 

cycle). Men were treated until complete 

clearance or for a maximum of 4 weeks (4 

treatment cycles), whichever occurred 

earlier, with subsequent follow up at 16 

weeks after entry into the study. 

x 

Podophyllotoxin 0.3% 

cream 

31 

Podophyllotoxin 0.5% 

solution 

29 

Tatti 2008 Aged 18 years of age or older, 

with two to 30 clinically 

diagnosed EGWs with a total 

wart area of 12–600 mm2 

Sinecatechin 15% 

ointment 

196 Patients were instructed to apply the 

allocated ointment to all external warts 

three times daily, each application about 8 h 

apart until warts completely healed or for a 

maximum of 16 weeks. Control visits 

scheduled every 2 weeks. Those achieving 

complete response were followed up for 12-

weeks to assess wart recurrence, with visits 

x 

Sinecatechin 10% 

ointment 

202 

Placebo 104 
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after 4 and 12 weeks to assess recurrence 

rate. 

Tuncel 2005 Presence of recalcitrant AGWs 

(perianal and/or genital) that 

were refractory to at least one 

conventional therapy. 

Cryotherapy plus 

imiquimod 5% cream 

20 Imiquimod 5% cream was self-applied to all 

external AGWs overnight 3 times a week 

until AGW clearance or for up to 16 weeks, 

whichever occurred earlier. Cryotherapy was 

administered at 3-week intervals until AGW 

clearance or for up to 16 weeks, whichever 

occurred earlier. In the combination group, 

cryotherapy and imiquimod 5% cream were 

administered concomitantly at the same 

treatment as in the corresponding 

monotherapy group. 

x 

Imiquimod 5% cream 20 

Cryotherapy 20 

Tyring 1998 Age ≥18 years with a clinical 

diagnosis of external AGWs, 

with at least 10, but no more 

than 50, AGWs. 

Imiquimod 5% cream 22 Initial treatment period of up to 16 weeks. 

Number of people randomised to each 

group not reported. 

x 

Placebo 

Viazis 2007 Intra-anal AGWs that had not 

been previously treated with 

any modality. Absence of 

Argon plasma 

coagulation plus 

imiquimod 5% cream 

24 Argon laser treatment was repeated every 4 

weeks until complete clearance of AGW was 

achieved. Peri-anal AGWs, if present, were 

x 
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AGWs, or previous elimination 

of AGWs, on the penis, groin, 

cervix, urethral meatus, 

vagina or pubis. People with 

simultaneous perianal AGWs 

were included. 

Argon plasma 

coagulation 

25 treated with imiquimod 5% cream at 

bedtime 3 times a week. In the combination 

group, argon laser was administered as in 

the monotherapy group, and imiquimod 5% 

cream was self-applied at bedtime 3 times a 

week, commencing after the first treatment 

with argon laser and continued until the 

elimination of intra-anal AGWs. After 

elimination of AGW, people were followed-

up for a mean of 12 months (range 3–21 

months). 

Von Krogh 

1994  

Men attending STD out-

patients who had previously 

untreated penile AGWs. 

Podophyllotoxin 0.5% 

solution 

19 Allocated treatment was applied at home 

twice daily for 3 days. If complete clearance 

was not achieved after the first round of 

treatment, men were instructed to repeat 

the treatment cycle against residual AGWs. 

The second cycle was to start at day 8–10 

after the initiation of the first cycle but could 

be initiated “when required within another 

week or so”. It is stated that the mean 

number of days for start of the second round 

of treatment was 9.5 days (SD 0.6 days; 

? 

Podophyllotoxin 0.25% 

solution 

19 

Placebo 19 
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range 6–28 days). Follow up occurred at up 

to 23 weeks for those considered to have 

complete clearance. 

Abbreviations: ?, level of risk of bias associated with study is considered to be unclear; x, study deemed to be at overall high risk of bias; AGWs, 

anogenital warts; CO2, carbon dioxide; TCAA, trichloroacetic acid. 
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