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APPENDIX S1. List of keywords 

 

  

  Inclusion Exclusion 

Treatment of 

anogenital 

condyloma 

Pubmed, 

Medline et 

Embase 

MJMESH.EXACT("Condylomata Acuminata -- surgery") OR 

MJMESH.EXACT("Condylomata Acuminata -- therapy") OR 

MJMESH.EXACT("Condylomata Acuminata -- drug therapy") OR 

MJEMB.EXACT("condyloma acuminatum -- surgery") OR 

MJEMB.EXACT("condyloma acuminatum -- drug therapy") OR 

MJEMB.EXACT("condyloma acuminatum -- therapy") 

(MESH.EXACT("Buschke- 

Lowenstein Tumor") OR 

MJEMB.EXACT("giant 

condyloma acuminatum") OR 

TI(Buschke) OR TI(neoplasm*) 

OR TI(cancer) OR 

TI(carcinoma) OR TI(foot) OR 

TI(feet) OR TI(hand*) OR 

TI(throat)  OR  TI(larynx)  OR 

TI(pharynx)) 

  MJMESH.EXACT("Condylomata  Acuminata") OR 

MJEMB.EXACT("condyloma acuminatum") OR 

MJEMB.EXACT("condyloma") OR TI(condyloma*) OR TI(genital wart*) 

OR TI(veneral wart*) OR TI(anogenital wart*) OR TI(rectal wart*)) 

AND (MJMESH.EXACT.EXPLODE("Anti-Infective Agents") OR 

MJMESH.EXACT.EXPLODE("Antiviral  Agents") OR 

MJMESH.EXACT.EXPLODE("Antiviral  Agents") OR 

MJMESH.EXACT("Viral Vaccines -- therapeutic use") OR 

MJMESH.EXACT.EXPLODE("Drug Therapy")  OR 

MJMESH.EXACT.EXPLODE("Therapeutics")   OR 

MJMESH.EXACT.EXPLODE("Ablation Techniques") OR 

MJMESH.EXACT.EXPLODE("Surgical Procedures, Operative") OR 

MJMESH.EXACT.EXPLODE("Laser Therapy") OR 

MJEMB.EXACT.EXPLODE("antiinfective  agent") OR 

MJEMB.EXACT.EXPLODE("antivirus agent") OR 

MJEMB.EXACT.EXPLODE("therapy")   OR 

MJEMB.EXACT.EXPLODE("drug therapy") OR 

MJEMB.EXACT.EXPLODE("virus vaccine -- therapy") OR 

MJEMB.EXACT.EXPLODE("surgery")  OR 

MJEMB.EXACT.EXPLODE("surgical technique") OR TI(*treatment) 

OR TI (*therap*)) 

 



   

APPENDIX S2. Methods 

Registration, Databases, and Search Strategy 

A librarian from the French National Authority for Health (HAS), Aurélien Dancoisne, 

conducted a systematic search in two databases (PubMed and Embase) from their inception to 

1st August, 2025. The search strategy utilized specific descriptors (in English) combined with 

Boolean operators (AND and OR), employing parentheses to delimit search terms and quotation 

marks to identify compound words. After adjustment for each database, the keywords used are 

available in the online appendix document (refer to Appendix 1). No language restrictions were 

imposed. 

Study Selection 

Based on an initial review of titles and abstracts, three independent reviewers (M.B, M.B, and 

R.S) selected the studies. Discrepancies were resolved through discussion with two additional 

reviewers (A.B and E.J). The inclusion criteria for study selection were as follows: (1) inclusion 

of immunocompetent adults and pregnant women with a diagnosis of anogenital warts, (2) 

administration of treatments via oral, topical, intravenous, or injectable, (3) randomized 

controlled trials (RCTs). Exclusion criteria included: immunosuppressed patients, human 

immunodeficiency virus positive individuals, pediatric populations. Non- RCTs were also 

excluded. The selected studies were analyzed and read in full. 

Outcome Measures 

The primary outcome measure was medication safety, assessed by the occurrence of AEs (local 

and systemic), classified into different grades (low, moderate, or high). LGL include erythema, 

mild localized pain, and a stinging sensation. MGL encompass erosion, edema, moderate 

localized pain, and minor bleeding. HGL are characterized by ulceration, significant bleeding, 

and intense localized pain. LGG include mild diffuse pain and a pseudo-flu-like syndrome. 

Other general adverse effects of medium and high grade were not considered in this analysis. 

Data Extraction 

 

Data extraction grids were developed following a discussion involving the entire working 

group. The primary outcome measures were initially determined by A.B, E.J, and R.S. For each 

study, R.S independently extracted and recorded relevant information. Discrepancies were 

resolved through discussion with two additional reviewers (A.B and E.J). This NMA was based 

on the aforementioned systematic review. The statistical data were processed using the R 

software. 

Assessment of Risk of Bias in Included Studies 



   

The risk of bias in RCTs was evaluated using the Cochrane Collaboration Risk of Bias tool, 

which includes seven specific domains: (1) generation of randomization sequence (selection 

bias), (2) allocation concealment (selection bias), (3) blinding of participants and caregivers 

(performance bias), (4) blinding of outcome assessors (detection bias), (5) incomplete outcome 

data (attrition bias), (6) selective reporting of outcomes (reporting bias), and (7) other biases. 

For each domain, the risk of bias was classified as low, high, or intermediate. The risk of bias 

assessment was conducted independently by M.B, M.B, and R.S. Discrepancies among the 

three evaluators were resolved through discussion with two additional reviewers (A.B and E.J). 

 

  



   

APPENDIX S3. Flow chart 
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APPENDIX S4. List and exclusion criteria for randomized clinical trials 

1st author Year Exclusion criteria 

Abcarian1 1976 No RCT studie 

Abcarian2 1977 No RCT studie 

Abcarian3 1982 No RCT studie 

Alfonso (a)4 2009 No RCT studie 

Alfonso (b)5 2009 No RCT studie  

Alfonso6 2021 Missing data 

Anggraini7 2020 HIV population 

Ardébol8 2015 No RCT studie 

Association of Genitourinary 

Medicine and the Medical 

Society for the Study of 

Venereal Diseases – National 

guideline for the managemet 

of anogenital warts. Clinical 

Effectiveness Group9 

1999 Old guideline > 25 years 

Armstrong10 1996 Missing data 

Azab11 2023 Off-topic 

Badawi12 2006 No RCT studie 

Beutner13 2000 Article unavailable 

Belli14 1991 Article unavailable 

Bonnez15 1997 Off-topic 

Cao16 2010 Off-topic 

Cardamakis17 1996 No RCT studie 

Chamseddin18 2019 No RCT studie 

Christophersen19 1993 Article unavailable 

Ciccarese20 2019 No RCT studie 

Coremans21 2003 No RCT studie 

Douglas22 1990 HIV population 

Du23 2015 Off-topic : cervical warts 

El-fakkar24 2023 Article unavaible 

Elmaadawy25 2019 No RCT studie 



   

Farschchian26 2020 Off-topic : non-genital warts 

Fayed27 2009 No RCT studie 

Ferenczy28 1984 No RCT studie 

Ferenczy29 1993 Article unavailable 

Ferenczy30 1995 HIV population 

Ferenczy31 2000 No RCT studie 

Fleshhner32 1994 HIV population 

Fife33 2001 Comparison of the same treatment at 

different rates of application 

Foldvari34 2011 Article unavailable 

Frega35 2006 Off-topic 

Fu36 2016 Off-topic 

Gaspari37 2022 Article unavailable 

Ghahatars38 2023 Off-topic 

Ghazvini39 2024 Unavailable 

Gilson40 1999 HIV population 

Goldenberg41 2014 Pediatric population 

Goldmeier42 2005 Off-topic 

Golusin43 2019 Article unavailable 

Gori44 1992 Off-topic  

Guenthner45 2021 Missing data 

Guerra46 1998 Off-topic 

Halim47 2023 Off-topic  

Hasumi48 1987 No RCT studie 

Isik49 2014 Missing data 

Jardine50 2012 No treatment recommended 

Khawaja51 1986 Epidemiology 

Klutke52 1995 No RCT studie 

Komericki53 2006 No RCT studie 

Krebs54 1988 No RCT studie 

Krebs55 1990 No RCT studie 

Lahoria56 2023 Article unavailable 

Larsen57 2018 No RCT studie 



   

Loureiro58 2008 No RCT studie 

Matteelli59 2001 HIV population 

Mehrabi Rad60 2023 Article unavailable 

Metawea61 2005 No RCT studie 

Murray62 2018 HIV population 

Nofal63 2022 Pediatric population 

Orlando64 2002 HIV population 

Puri65 2009 Out of scope 

Reichel66 1992 No treatment recommended 

Reichman67 1988 Pediatric population 

Reid68 1992 Off-topic : oncology 

Rizzo69 2018 No RCT studie 

Rockley70 1995 Unsystematic review 

Pezeshkian71 2024 Article unavailable 

Sauder72 2003 Duplicate 

Schou et Helin73 1977 Off-topic (no genital warts) 

Schwartz74 1988 No RCT studie 

Shahidi Dadras75 2021 No RCT studie 

Shahidi76 2020 No RCT studie 

Simmons77 1981 Missing data 

Tatti 201078 2010 Duplicate 

Thompson79 1999 Epidemiology 

Troffater Jr80 1998 Unsystematic review 

Tsambaos81 1997 No RCT studie 

Tyring82 2001 Epidemiology 

Tyring83 1998 Epidemiology 

Usman84 1996 Off-topic 

Wang85 2024 Article unavailable 

Wang86 2007 5 doses of the same treatment 

Ward87 1997 No RCT studie 

Weck88 1988 Epidemiology 

Wiltz89 1995 No RCT studie 

Xu90 2013 HIV population 



   

Xu91 2020 Off-topic 

Yaghoobi92 2021 Off-topic 

Yang93 2008 No RCT studie 

Yang94 2016 No RCT studie 

Yang95 2019 No RCT studie 

Yüksekdag96 2019 No RCT studie 

REFERENCES 

1. Abcarian H, Smith D, Sharon N. The immunotherapy of anal condyloma acuminatum. Dis Colon Rectum 1976;19:237–

44. 

2. Abcarian H, Sharon N. The effectiveness of immunotherapy in the treatment of anal condyloma acuminatum. J Surg Res 

1977;22:231–6. 

3. Abcarian H, Sharon N. Long-term effectiveness of the immunotherapy of anal condyloma acuminatum. Dis Colon 

Rectum 1982;25:648–51. 

4. Alfonso-Trujillo I, Álvarez Labrada M, Gutiérrez Rojas ÁR, Rodríguez García MA, Collazo Caballero S. Condiloma 

acuminado: eficacia terapéutica comparativa entre el 5-fluorouracilo tópico y la criocirugía. Semergen 2009;35:484–8. 

5. Alfonso-Trujillo I, Álvarez Labrada M, Gutiérrez Rojas ÁR, Rodríguez García MA, Collazo Caballero S. Condiloma 

acuminado: eficacia terapéutica comparativa entre el 5-fluorouracilo tópico y la criocirugía. Semergen 2009;35:484–8. 

doi:10.1016/S1138-3593(09)73106-5. 

6. Alfonso-Trujillo I, Castillo Martínez JA, Cruz León Y, Aparicio Polanco M, Gutiérrez Rojas ÁR. Efficacy and safety of 

pegylated interferon associated with cryosurgery in condylomata acuminata. Piel 2021;36:365–70. 

7. Anggraini I, Hoemardani AS, Nilasari H, Indriatmi W. Randomised controlled trial of 1% and 5% 5-fluorouracil creams 

compared with 90% trichloroacetic acid solution for anogenital wart treatment. Int J STD AIDS 2020;31:849–58. 

8. Ardébol SB, Guarino MF, Gómez JIE, et al. Efficacy of treatment of genital warts with Veregen in daily practice. Int J 

STD AIDS 2015;26:52–3. 

9. Clinical Effectiveness Group (Association of Genitourinary Medicine and the Medical Society for the Study of Venereal 

Diseases). National guideline for the management of anogenital warts. Sex Transm Infect 1999;75 Suppl 1:S71–5. 

10. Armstrong DKB, Maw RD, Dinsmore WW, et al. Combined therapy trial with interferon alpha-2a and ablative therapy 

in the treatment of anogenital warts. Genitourin Med 1996;72:103–7. 

11. Azab M, Nada H, Azab A, Halim H. Cryotherapy alone versus cryotherapy followed by intralesional vitamin D3 in 

treatment of anogenital warts: a randomized comparative clinical study. J Egypt Womens Dermatol Soc 2023;20:179. 

12. Badawi A, Shokeir HA, Salem AM, Soliman M, Fawzy S, Samy N, et al. Treatment of genital warts in males by pulsed 

dye laser. J Cosmet Laser Ther 2006;8:92–5. doi:10.1080/14764170600617490. 

13. Beutner KR. Imiquimod – clinical efficacy. Ann Dermatol Venereol 2000;127 Suppl 10:3S19–21. 

14. Belli L, Frazer I, Hogan PG, et al. Recurrent condylomata acuminata treated with recombinant interferon alfa-2a: a 

multicenter double-blind placebo-controlled clinical trial. JAMA 1991;265:2684–7. 

15. Bonnez W, Oakes D, Bailey-Farchione A, et al. A randomized, double-blind trial of parenteral low dose versus high 

dose interferon-β in combination with cryotherapy for treatment of condyloma acuminatum. Antiviral Res 1997;35:41–

52. 

16. Cao Y, Zhao J, Yang Z, et al. CD4⁺FOXP3⁺ regulatory T cell depletion by low-dose cyclophosphamide prevents 

recurrence in patients with large condylomata acuminata after laser therapy. Clin Immunol 2010;136:21–9. 



   

17. Cardamakis EK, Kotoulas IG, Dimopoulos DP, Stathopoulos EN, Michopoulos JT, Tzingounis VA. Comparative study 

of systemic interferon alfa-2a with oral isotretinoin and oral isotretinoin alone in the treatment of recurrent condylomata 

accuminata. Arch Gynecol Obstet 1996;258:35–41. 

18. Chamseddin BH, Agim NG, Jarin J, Wilson EE, Mir A. Treatment of anogenital warts in preadolescent children with 

topical and systemic therapy. Pediatr Dermatol 2019;36:623–7. doi:10.1111/pde.13881. 

19. Christophersen J, From E, Kristiansen F, et al. Recurrent condylomata acuminata treated with recombinant interferon 

alpha-2a: a multicenter double-blind placebo-controlled clinical trial. Acta Derm Venereol 1993;73:223–6. 

20. Ciccarese G, Drago F, Granger C, Parodi A. Efficacy assessment of a topically applied nitric-zinc complex solution for 

the treatment of external ano-genital warts in 100 patients. Dermatol Ther (Heidelb) 2019;9:327–35. 

doi:10.1007/s13555-019-0300-7. 

21. Coremans G, Margaritis V, Snoeck R, Wyndaele J, De Clercq E, Geboes K. Topical cidofovir (HPMPC) is an effective 

adjuvant to surgical treatment of anogenital condylomata acuminata. Dis Colon Rectum 2003;46:1103–8. 

22. Douglas JM, Eron LJ, Judson FN, Rogers M, Alder MB, Taylor E, et al. A randomized trial of combination therapy with 

intralesional interferon α2b and podophyllin versus podophyllin alone for the therapy of anogenital warts. J Infect Dis 

1990;162:52–9. doi:10.1093/infdis/162.1.52. 

23. Du J, Lu XN, Li F, et al. Comparison between photodynamic therapy with topical application of 5-aminolevulinic acid 

and CO₂ laser therapy in the treatment of cervical condylomata acuminata: a randomized controlled trial. Int J Clin Exp 

Med 2015;8:11342–6. 

24. El-Fakkar NMZ, El-Khateeb EA, Gamal N. Evaluation of needling-induced autoinoculation in the management of 

genital warts. Int J Dermatol 2023;62:1050–5. 

25. Elmaadawy EH, Shams SS, Hegab DS, Zaki RA. Pulsed-dye laser versus intralesional Candida albicans antigen 

injection in treatment of genital warts. Acta Dermatovenerol Alp Pannonica Adriat 2019;28:21–6. PMID:30901065. 

26. Farshchian M, Sobhan MR. Comparison of the effects of salicylic acid solutions versus cryotherapy for the treatment of 

extra-genital warts on patients referred to the Farshchian Hospital. J Dermatol Nurses Assoc 2020;12(1). 

27. Fayed ST, Amer M, Ammar E, Salam MA. Local BCG injection administered to patients with flat condyloma of the 

cervix. Int J Gynaecol Obstet 2009;107:253–4. 

28. Ferenczy A. Comparison of 5-fluorouracil and CO₂ laser for treatment of vaginal condylomata. Obstet Gynecol 

1984;64:773–8. 

29. Ferenczy A, Mendelson J. Interferons in the treatment of anogenital condylomas. Acta Urol Belg 1993;61:323–6. 

30. Ferenczy A, Behelak Y, Haber G, Wright TC Jr, Richart RM. Treating vaginal and external anogenital condylomas with 

electrosurgery vs CO₂ laser ablation. J Gynecol Surg 1995;11:41–50. 

31. Ferenczy A. Treatment of external genital warts. J Low Genit Tract Dis 2000;4:128–34. 

32. Fleshner PR, Freilich MI. Adjuvant interferon for anal condyloma: a prospective, randomized trial. Dis Colon Rectum 

1994;37:1255–9. 

33. Fife KH, Ferenczy A, Douglas JM Jr, Brown DR, Smith M, Owens ML. Treatment of external genital warts in men 

using 5% imiquimod cream applied three times a week, once daily, twice daily, or three times a day. Sex Transm Dis 

2001;28:226–31. 

34. Foldvari M, Badea I, Kumar P, et al. Biphasic vesicles for topical delivery of interferon alpha in human volunteers and 

treatment of patients with human papillomavirus infections. Curr Drug Deliv 2011;8:307–19. 

35. Frega A, Baiocco E, Pace S, et al. Regression rate of clinical HPV infection of the lower genital tract during pregnancy 

after CO₂ laser surgery. Clin Exp Obstet Gynecol 2006;33:93–5. 

36. Fu Y, Bao Y, Hui Y, Gao X, Yang M, Chang J. Topical photodynamic therapy with 5-aminolevulinic acid for cervical 

high-risk HPV infection. Photodiagn Photodyn Ther 2016;13:29–33. 

37. Gaspari V, Cinotti E, Puviani M, Trovato E, Campoli M, Milani M. Assessment of sinecatechins 10% ointment used as 

proactive sequential therapy in recurrence rate of genital warts lesions after cryotherapy: the PACT-II trial (postablation 



   

immunomodulator treatment of condylomata with sinecatechins): a prospective assessor-blinded, multicenter, pilot trial. 

Ital J Dermatol Venerol 2022;157:72–7. 

38. Ghahartars M, Sahaf A, Parvar SY, Ahramiyanpour N. The efficacy of cryotherapy and zinc gluconate in management 

of anogenital warts: a randomized double-blind, split-side, placebo-controlled trial. Skinmed 2023;21:21–6. 

39. Javame Ghazvini F, Yazdanpanah MJ, Nahidi Y, Torabi S, Ganjali R, Mohammadpour AH, et al. Comparison of topical 

potassium hydroxide 5% solution with cryotherapy in the treatment of patients with genital warts: a randomized 

controlled clinical trial. Int J STD AIDS 2025;36:205–11. doi:10.1177/09564624241300776. 

40. Gilson RJC, Shupack JL, Friedman-Kien AE, et al. A randomized, controlled, safety study using imiquimod for the 

topical treatment of anogenital warts in HIV-infected patients. AIDS 1999;13:2397–404. 

41. Goldenberg G, Nelson A, Smith CC, Del Rosso J. Imiquimod 2.5% and 3.75% for the treatment of external genital 

warts: assessment of safety in 981 randomized patients. J Am Acad Dermatol 2014;70(Suppl 1):AB46. 

42. Goldmeier D, Madden P, Lacey C, Legg K, Tamm N, Cowen M. Complementary therapy and genital warts. Sex Transm 

Infect 2005;81:360. 

43. Golušin Z, Jovanović M, Matić M, Roš T, Vujanović L, Nikolić O. Clinical efficacy of combination therapy with 

podophyllotoxin and liquid nitrogen cryotherapy in the treatment of genital warts in men. Acta Dermatovenerol Croat 

2019;27:250–9. 

44. Gori J, Castano R, Dominguez J, Puga A, Gonzales Bernaldo de Quiros D. Laser vaporization, cryotherapy and 

trichloroacetic application in the therapy of ectocervical condylomatous lesions: a comparison of clinical results. Cervix 

Low Female Genit Tract 1992;10:217–9. 

45. Guenthner S, McFalda W, Tate M, et al. Phase II, double-blind, vehicle-controlled study to determine the cantharidin 

dose regimen, efficacy, safety, and tolerability of VP-102 in subjects with external genital warts. Am J Clin Dermatol 

2021;22:867–75. 

46. Guerra B, Perino A, Polatti F, Scala M. Pidotimod in the management of vulvar papillomatosis: double-blind clinical 

trial versus placebo. Am J Ther 1998;5:147–52. 

47. Halim HM, Ahmed SFAE, Eyada MM. Effectiveness and safety of topical application of diphenylcyclopropenone 

versus podophyllin in treatment of genital warts. Int J STD AIDS 2023;34:641–8. 

48. Hasumi K. A trial of topical idoxuridine for vulvar condyloma acuminatum. Br J Obstet Gynaecol 1987;94:366–8. 

49. Işik S, Koca R, Sarici G, Altinyazar HC. A comparison of a 5% potassium hydroxide solution with a 5-fluorouracil and 

salicylic acid combination in the treatment of patients with anogenital warts: a randomized, open-label clinical trial. Int J 

Dermatol 2014;53:1145–50. 

50. Jardine D, Lu J, Pang J, et al. A randomized trial of immunotherapy for persistent genital warts. Hum Vaccin 

Immunother 2012;8:623–9. 

51. Khawaja HT. Treatment of condyloma acuminatum. Lancet 1986;1:208–9. 

52. Klutke JJ, Bergman A. Interferon as an adjuvant treatment for genital condyloma acuminatum. Int J Gynaecol Obstet 

1995;49:171–4. 

53. Komericki P, Akkilic M, Kopera D. Pulsed dye laser treatment of genital warts. Lasers Surg Med 2006;38:273–6. 

doi:10.1002/lsm.20293. 

54. Krebs HB. Combination of laser plus 5-fluorouracil for the treatment of extensive genital condylomata acuminata. 

Lasers Surg Med 1988;8:135–8. doi:10.1002/lsm.1900080208. 

55. Krebs HB. Treatment of extensive vulvar condylomata acuminata with topical 5-fluorouracil. South Med J 

1990;83:761–4. doi:10.1097/00007611-199007000-00010. 

56. Lahoria U, Singh S, Bhardwaj A, et al. A prospective randomized controlled study of Mycobacterium indicus pranii 

vaccine, measles mumps rubella vaccine and vitamin D3 in extragenital cutaneous warts. J Cosmet Dermatol 

2023;22:1400–9. 



   

57. Larsen HK, Banzhaf CA, Thomsen SF, Gormsen M, Schopf RE, Haedersdal M. An exploratory, prospective, open-label 

trial of ingenol mebutate gel 0.05% for the treatment of external anogenital warts. J Eur Acad Dermatol Venereol 

2018;32:825–31. doi:10.1111/jdv.14625. 

58. Loureiro WR, Cação FM, Belda W Jr, Fagundes LJ, Romiti R. Treatment of genital warts in men with potassium 

hydroxide. Br J Dermatol 2008;158:180–1. 

59. Matteelli A, Beltrame A, Graifemberghi S, et al. Efficacy and tolerability of topical 1% cidofovir cream for the 

treatment of external anogenital warts in HIV-infected persons. Sex Transm Dis 2001;28:343–6. 

60. Mehrabi Rad F, Changaee F, Toulabi T, et al. The efficacy of combined olive leaf and curcumin extract on healing 

human papillomavirus: a randomized clinical trial. Evid Based Complement Alternat Med 2023;2023:1–9. 

61. Metawea B, El-Nashar AR, Kamel I, Kassem W, Shamloul R. Application of viable bacille Calmette-Guérin topically as 

a potential therapeutic modality in condylomata acuminata: a placebo-controlled study. Urology 2005;65:247–50. 

62. Murray ML, Meadows J, Doré CJ, Copas AJ, Haddow LJ, Lacey C, et al. Human papillomavirus infection: protocol for 

a randomised controlled trial of imiquimod cream (5%) versus podophyllotoxin cream (0.15%), in combination with 

quadrivalent human papillomavirus or control vaccination in the treatment and prevention of recurrence of anogenital 

warts (HIPvac trial). BMC Med Res Methodol 2018;18:125. doi:10.1186/s12874-018-0581-z. 

63. Nofal E, Emam S, Aldesoky F, Ghonemy S, Adelshafy A. Intralesional bivalent human papilloma virus vaccine as a 

treatment for anogenital warts versus topical podophyllin resin 25%: a pilot study. Dermatol Ther 2022;35:e15202. 

64. Orlando G, Fasolo MM, Beretta R, Merli S, Cargnel A. Combined surgery and cidofovir is an effective treatment for 

genital warts in HIV-infected patients. AIDS 2002;16:447–50. 

65. Puri N. A study on the use of imiquimod for the treatment of genital molluscum contagiosum and genital warts in 

female patients. Indian J Sex Transm Dis AIDS 2009;30:84–8. 

66. Reichel RP, Fitz R, Neumann R, et al. Clinical study with recombinant interferon gamma versus interferon alpha-2c in 

patients with condylomata acuminata. Int J STD AIDS 1992;3:350–4. 

67. Reichman RC, Oakes D, Bonnez W, et al. Treatment of condyloma acuminatum with three different interferons 

administered intralesionally: a double-blind, placebo-controlled trial. Ann Intern Med 1988;108:675–9. 

68. Reid R, Greenberg MD, Pizzuti DJ, Omoto KH, Rutledge LH, Soo W. Superficial laser vulvectomy: surgical debulking 

is enhanced by adjuvant systemic interferon. Am J Obstet Gynecol 1992;166:815–20. 

69. Rizzo D, Zichichi C, Zichichi L. Efficacy of a topical treatment with carrageenan and 7BVP of anogenital HPV lesions. 

Esper Dermatol 2018;20:1–4. 

70. Rockley PF, Tyring SK. Interferons alpha, beta and gamma therapy of anogenital human papillomavirus infections. 

Pharmacol Ther 1995;65:265–87. 

71. Pezeshkian F, Saki N, Parvar SY, Fazel S. The efficacy of cryotherapy plus oral curcumin in the treatment of genital 

warts. Iran J Dermatol 2024;27:1–7. doi:10.22034/ijd.2024.365725.1622. 

72. Sauder DN, Skinner RB, Fox TL, Owens ML. Topical imiquimod 5% cream as an effective treatment for external 

genital and perianal warts in different patient populations. Sex Transm Dis 2003;30:124–8. 

73. Schou M, Helin P. Levamisole in a double-blind study: no effect on warts. Acta Derm Venereol 1977;57:449–54. 

74. Schwartz DB, Greenberg MD, Daoud Y, Reid R. Genital condylomas in pregnancy: use of trichloroacetic acid and laser 

therapy. Am J Obstet Gynecol 1988;158:1407–16. 

75. Shahidi-Dadras M, Gholizadeh N, Dadkhahfar S, et al. A comparative study of intralesional bleomycin versus 

cryotherapy in the treatment of condyloma acuminata. Int J STD AIDS 2021;32:1347–53. 

76. Shahidi-Dadras M, Bizaval Z, Hoormand M, Mozafari N. Ingenol mebutate gel 0.05% in the treatment of anogenital 

warts: a prospective controlled trial comparing it with topical podophyllin solution 25%. Sex Transm Dis 2020;47:338–

43. 

77. Simmons PD, Langlet F, Thin RN. Cryotherapy versus electrocautery in the treatment of genital warts. Br J Vener Dis 

1981;57:273–4. 



   

78. Tatti S, Stockfleth E, Beutner KR, Tawfik H, Elsasser U, Weyrauch P, et al. Polyphenon E: a new treatment for external 

anogenital warts. Br J Dermatol 2010;162:176–84. doi:10.1111/j.1365-2133.2009.09375.x. 

79. Thompson HSG, Davies ML, Holding FP, et al. Phase I safety and antigenicity of TA-GW: a recombinant HPV6 L2E7 

vaccine for the treatment of genital warts. Vaccine 1999;17:40–9. 

80. Trofatter KF Jr. Imiquimod in clinical practice. Eur J Dermatol 1998;8(Suppl 7):17–9. 

81. Tsambaos D, Georgiou S, Monastirli A, Sakkis TH, Sagriotis A, Goerz G. Treatment of condylomata acuminata with 

oral isotretinoin. J Urol 1997;158:1810–2. 

82. Tyring S. Imiquimod applied topically: a novel immune response modifier. Skin Ther Lett 2001;6:1–4. 

83. Tyring SK, Arany I, Stanley MA, et al. A randomized, controlled, molecular study of condylomata acuminata clearance 

during treatment with imiquimod. J Infect Dis 1998;178:551–5. 

84. Usman N, Udayashankar K, Subramanian S, Thyagarajan SP. Autoimplantation technique in the treatment of anogenital 

warts: a clinico-immunological study. Int J STD AIDS 1996;7:55–7. 

85. Wang X, Cao Z, Wang P, Zhang H, Zhang L, Zhang G. Efficacy and safety of topical photodynamic therapy for genital 

warts: experience review in China. Photodiagn Photodyn Ther 2024;46:104192. 

86. Wang XL, Wang HW, Huang Z, et al. Study of protoporphyrin IX (PpIX) pharmacokinetics after topical application of 

5-aminolevulinic acid in urethral condylomata acuminata. Photochem Photobiol 2007;83:1069–73. 

87. Ward KA, Armstrong KD, Maw RD, Winther MD, Gilburt SJA, Dinsmore WW. A pilot study to investigate the 

treatment of anogenital warts with topical lithium succinate cream (8% lithium succinate, 0.05% zinc sulphate). Int J 

STD AIDS 1997;8:515–7. 

88. Weck PK, Buddin DA, Whisnant JK. Interferons in the treatment of genital human papillomavirus infections. Am J Med 

1988;85:159–64. 

89. Wiltz OH, Torregrosa M, Wiltz O. Autogenous vaccine: the best therapy for perianal condyloma acuminata? Dis Colon 

Rectum 1995;38:838–41. 

90. Xu J, Xiang L, Chen J, He Q, Li Q, Li J, et al. Combined treatment using CO₂ laser and photodynamic therapy for HIV 

seropositive men with intra-anal warts. Photodiagn Photodyn Ther 2013;10:186–93. doi:10.1016/j.pdpdt.2012.11.005. 

91. Xu H, Shen Q, Fan B, Xi C, Wang L. Effectiveness of a combination therapy of traditional Chinese medicine and CO₂ 

laser treatment for condyloma acuminatum. J Med Virol 2020;92:3889–94. 

92. Yaghoobi R, Soghrati M, Tavakoli S, et al. Efficacy of viable BCG vaccine paste in the treatment of common warts: a 

double-blind randomized control trial. J Dermatolog Treat 2021;32:1–6. 

93. Yang CJ, Liu SX, Liu JB, Wang ZY, Luo DF, Zhang GL, et al. Holmium laser treatment of genital warts: an 

observational study of 1500 cases. Acta Derm Venereol 2008;88:136–8. doi:10.2340/00015555-0354. 

94. Yang LJ, Zhu DN, Dang YL, Zhao X. Treatment of condyloma acuminata in pregnant women with cryotherapy 

combined with proanthocyanidins: outcome and safety. Exp Ther Med 2016;11:2391–4. doi:10.3892/etm.2016.3207. 

95. Yang Y, Zhang Y, Zou X, Guo X, Lin H. Perspective clinical study on effect of 5-aminolevulinic acid photodynamic 

therapy (ALA-PDT) in treating condylomata acuminata in pregnancy. Photodiagn Photodyn Ther 2019;25:63–5. 

doi:10.1016/j.pdpdt.2018.11.012. 

96. Yüksekdağ S, Fırat A, Ünal E. The outcome of combined electro-fulguration and surgical excision techniques in the 

management of anogenital condylomas. Turk J Colorectal Dis 2019;29:188–92. doi:10.4274/tjcd.galenos.2019.2019-6-

5. 



   

APPENDIX S5. Characteristics of RCTs included 

Reference Country Intervention Patient 

analyzed (per 

protocol) 

Follow-

up (mo) 

Comments 

Abdullah 19931 UK Cryo 

TCA 

43 

30 

3  

Akhavan 20142 Iran Podophyllin  

Imiquimod 

Cryo 

38 

37 

36 

8  

Arican 20043 Turkey Imiquimod 5% 

Placebo 

33 

10 

9  

Armstrong 19944 UK IFN alfa 2a + podophyllin 

Placebo + podophyllin 

59 

59 

6.5  

Azizjalali 20125 

 

Iran CO2 laser 

Cryo 

80 

80 

3  

Baker 20116 USA Imiquimod 2.5% 

Imiqumod 3.75% 

Placebo 

139 

149 

77 

4 Only women 



   

Benedetti Panici 

19897 

Italy Electro 

Placebo 

51 

48 

12 Only women, some patients 

with AGWs on cervix ; IFN arm 

(data not shown) 

Beutner 19898 USA Podophyllotoxin 0.5% gel 

Placebo 

56 

53 

4 Only men 

Beutner 19989 USA Imiquimiod 5% 

Imiquimod 1% 

Placebo 

69 

71 

67 

7  

Bilensoy 201110 Turkey Placebo 

5-FU cream 5% 

Placebo intra-lesional 

5-FU intra-lesional 

6 

14 

6 

18 

6 Only women ; both 5-FU arms 

used with cyclodextrin 

thermosensitive gel  

Bonnez 199511 USA Cryo + interféron alpha 

Cryo + INF beta 

Cryo + INF gamma 

24 

35 

31 

12  

Bornstein 199712 Israel IFN-1a intra-lesional 

Placebo intra-lesional 

30 

30 

6  

Buzza 202113 Brazil MAL-PDT   

TCA 

10 

9 

30  

Camargo 201414 Brazil KOH  20 3 1st treatment, only men 



   

Cryo 22 

Carpiniello 198815 NR CO2 laser  

CO2 laser + 5-FU 

41 

27 

4 Only men 

Chen 200716 China CO2 laser 

PDT 

21 

65 

3  

Claesson 199617 Sweden, Finland, France Podophyllotoxin 0.15% cream 

Podophyllotoxin 0.3% cream 

Podophyllotoxin 0.5% sol 

60 

60 

60 

4  

Davidson-Parker 

198818 

UK Inosine 

Placebo 

14 

13 

3  

Dinsmore 199719 NR IFN B 1A 

Placebo 

27 

13 

3  

Dos Santos 202520 Brazil Ultrasonic Scalpel Surgery + PDT 

TCA 

13 

16 

18  

Duus 198521 Denmark CO2 laser 

Ablative treatment (surgery, electro) 

21 

23 

6  

Edwards 198822 UK Podophyllotoxin 0.5% sol 

Podophyllin 20% 

32 

19 

6 Only men 



   

Edwards 199823 Multicentric : Hawaii, New 

York, Pennsylvania & 

Canada  

Imiquimod 5% 

Imiquimod 1% 

Placebo 

90 

71 

73 

7  

Eron 198624 USA IFN-2b intra-lesional 

Placebo intra-lesional 

125 

132 

7  

Eron 199325 NR IFN alfa 2a + Cryo 

Cryo + Placebo 

36 

37 

6  

Firooz 201926 Iran Cryochirurgie 

Azote liquid 

13 

13 

1,5 Only men 

Friedman klein 

199527 

USA Alferon N 

Placebo 

74 

64 

12  

Gabriel 198328 UK Podophyllin 25% 

Podophyllin 25% + TCA 50% 

29 

31 

3 Only men 

Gilson 200929 UK Cryo + placebo 

Cryo + podophyllotoxin 0.15% cream 

51 

55 

9  

Godley 198730 UK TCA 

Cryo 

57 

49 

4,5 Only men 

Greenberg 199131 USA Podophyllotoxin 0.5% sol & cream 

Placebo 

48 

21 

3 Only women 

Gross 199832 Germany and Poland IFN B 1 MUI 34 6  



   

 IFN B 0.15 MUI 

Placebo 

35 

36 

Gross 200733 Germany & Russia Polyphenon 15% 

Polyphenon 10% 

Placebo 

73 

72 

76 

6  

Handley 199134 NR IFN alfa 2a + Cryo 

Cryo + Placebo 

28 

28 

3  

Hellberg 199535 Sweden Podophyllotoxin 0.5% cream 

Podophyllin 20% 

28 

27 

4 Only women 

Holmes 199936 USA 5-FU 5% cream 

Placebo 

14 

16 

18 Only women 

Jensen 198537 Denmark Podophyllin 25% 

Surgery 

30 

30 

12  

Kaur 202238 India Hydrogen peroxide 40% 

TCA 80% 

20 

20 

3,5  

Keay 198839 USA IFN alpha cream 

Placebo  

30 

28 

4 Only women 

Khawaja 198940 UK Podophyllin 25% 

Surgery 

19 

18 

10.5 1st treatment 

Khondker 202041 Bangladesh Imiquimod 5% 32 4  



   

Cryo 32 

Kinghorn 199342 UK Podophyllotoxin 0.5% sol 

Podophyllin 25% 

138 

62 

3  

Kirby 199043 USA Podophyllotoxin 0.5% sol 

Placebo 

19 

19 

4  

Kokelj 199644 Italy Electro 

IFN B 

Electro + IFN B 

31 

21 

23 

8  

Kumar 201445 India Imiquimod 5% 

Mycobacterium intra-lesional 

41 

39 

8  

Lacey 200346 UK Podophyllin 25% 

Podophyllotoxin 0.15% cream 

Podophyllotoxin 0.5% sol 

96 

82 

98 

4  

Lassus 198747 Finland Podophyllotoxin 0.5% sol 

Podophyllin 20% 

48 

52 

3 Only men 

Liu 201248 China CO2 laser + ALA PDT 

CO2 laser + Placebo 

60 

60 

3  

Lotfabadi 201549 Iran Cryo 

TCA 70% 

34 

34 

6  

Mahajan 201450 India Cryo + podophyllin 20% 24 6  



   

Bleomycin + placentrex intra-lesional 25 

Malison 198251 USA Autogenous vaccine 

Placebo 

18 

16 

6  

Mazurkiewicz 199052 Poland Podophyllin 

Podophyllotoxin 0.5% sol 

Podophyllotoxin 0.5% cream 

13 

14 

16 

1,5  

Mendelson 199353 NR CO2 laser + IFN alfa 2a 

CO2 laser + Placebo 

68 

67 

9  

Meng 201854 China Imiquimod 5% et PDT 

Interferon alfa 2b 

52 

52 

6  

Mi 201155 China ALA PDT + Cryo 

Cryo + Placebo 

40 

40 

3  

Mistrangelo 201056 Italy Surgery 

Surgery + post op immunostimulation 

122 

139 

6  

Mohanty et scott 

198657 

UK Inosine 

Podophyllin 25% 

Conventional treatment + inosine 

36 

91 

38 

6  

Monsonego 199658 NR Interféron beta 33 MUI 

Interféron beta 1 MUI 

Placebo 

23 

23 

23 

2  



   

Mousavi 201859 Iran Extract garlic 

Cryotherapy 

33 

33 

2 Only men 

Nath 199060 India Podophyllin 

TCA 

47 

48 

6  

Nieminen 199461 Finland CO2 laser + interféron alfa-2b 

CO2 laser + Placebo 

47 

47 

6  

Olmos 199462 Spain IFN béta 

Placebo 

49 

45 

12  

Olsen 198963 NR IFN alfa n1 

Isorétinoin 

9 

8 

9  

Ormerod 201564 Germany, Uk, Holland, 

Switzerland, Poland 

Placebo 

Sodium nitrite 3% + citric acid 4.5%  

Sodium nitrite 6% + citric acid 9% 1/day 

Sodium nitrite 6% + citric acid 9% 2/day 

74 

72 

74 

70 

6  

On 201465 USA Polyphenone 15% + cryo 

Cryo 

NR 

NR 

16  

Padhiar 200666 India Imiquimod 5% 

Podophyllin 20%  

30 

30 

10  

Petersen 199167 Denmark Interferon alfa-2b 

Placebo 

27 

22 

6  



   

Petersen 199568 Denmark Podophyllotoxin 0.5% sol 

Podophyllotoxin 0.5% cream 

18 

18 

3 Only men 

Recanati 201869 USA Cantharidine 

TCA 

6 

6 

0.5  

Reichman 199070 USA IFN alpha 2a  

IFN alpha 2b   

IFN alpha n1 

Placebo 

43 

46 

44 

42 

4  

Relakis 199671 Brazil & Greece CO2 laser 

5-FU 

CO2 laser + 5-FU 

71 

218 

47 

12 Only men 

Reyna-Rodriguez 

202172 

Mexico Cryo + isotretinoin 

Cryo 

23 

23 

4  

Rosen 201573 USA Imiquimid 3.75% 

Imiquimod 2.5% 

Placebo 

183 

168 

96 

2 Only men 

Schofer 200674 Germany Ablative procedure (Electro, cryo, laser, 

surgery) 

Imiquimod 5% 

100 

 

155 

103 

6  



   

Ablative procedure (Electro, cryo, laser, 

surgery) + imiquimod 

Schonfeld 198475 Israel IFN B 

Placebo 

11 

11 

3  

Sherrard 200776 UK Podophyllin 25% 

TCA 

Cryo 

TCA + Podophyllin 

Cryo + Podophyllin 

56 

58 

66 

65 

59 

2  

Simmons 198177 UK Cryo 

Electro 

16 

11 

3  

Snoeck 200178 Belgium Cidofovir 

Placebo 

19 

11 

  

Stefanaki 200879 Greece Imiquimod 5% 

Cryo 

35 

45 

12 1st treatment 

Stefanaki 201580 Greece Beta-sitosterol + Cryo 

Cryo 

62 

54 

6 Open label 

Stockfelth 200881 Multicentric (Europe, 

South Africa) 

Polyphenon 15% 

Polyphenon 10% 

Placebo 

161 

170 

80 

7  



   

Stone 199082 USA Podophyllin 25% 

Cryo 

Electro 

63 

86 

88 

5  

Strand 199583 Sweden Podophyllotoxin 0.15% cream 

Podophyllotoxin 0.3% cream 

Podophyllotoxin 0.5% sol 

30 

31 

29 

4 Only men 

Swinehart 199784 USA 5-FU injection intra-lesional 

5-FU 5% 

Placebo 

78 

76 

33 

5  

Syed 199485 Pakistan Podophyllotoxin 0.3% cream  

Podophyllotoxin 0.5% cream 

Placebo 

30 

30 

20 

 Only women 

Syed 1995 (a)86 Pakistan IFN alpha cream 

Podophyllotoxin 0.5% cream 

Placebo 

20 

20 

20 

4 Only men 

Syed 1995 (b)87 Pakistan IFN alpha cream 

Podophyllotoxin 0.5% cream 

Placebo 

20 

20 

20 

4 Only women 

Syed 199888 Pakistan Imiquimod 2% 

Placebo 

30 

30 

4 Only women 



   

Syed 200089 Pakistan Imiquimod 2% 

Placebo 

30 

30 

18 Only men 

Szeimies 200990 Germany PDT + CO2 laser 

CO2 laser 

84 

91 

12  

Tabari 201091 Iran Podophyllin 20% 

TCA 30% 

60 

60 

6  

Tatti 200892 Multicentric : USA, 

Europe, South Africa 

Polyphenon 15% 

Polyphenon 10% 

Placebo 

159 

162 

83 

7  

Tu 202193 China PDT 

CO2 Laser 

331 

111 

3  

Tyring 1998 a94 USA Imiquimod 5% 

Placebo 

16 

3 

4  

Tyring 1998 b95 USA Podophyllotoxin 0.5% gel 

Placebo 

197 

95 

4  

Tyring 201896 USA SB206 topique (berdazimère sodique + 

hydrogel de carboxyméthylcellulose)  

Placebo 

197 

95 

 

3  

Vance 198697 USA IFN-2b intra-lesional 

IFN alpha-2b intra-lesional 

30 

32 

3  



   

Placebo intra-lesional 29 

Vandepapelière 

200598 

NR Vaccination + CO2 laser OR Electro  

Placebo + CO2 laser OR Electro  

Vaccin + podophyllotoxin 

Placebo + podophyllotoxin 

97 

94 

64 

65 

6  

Vesterinen 198499 Finland IFN cream 

Placebo 

8 

5 

2  

Von Krogh 1992100 Sweden Podophyllotoxin 0.5% cream 

Placebo 

44 

11 

3  

Von Krogh 1994101 Sweden Podophyllotoxin 0.25% sol 

Podophyllotoxin 0.5% sol 

Placebo 

18 

16 

17 

6 1st treatment 

Wallin 1977102 Sweden 5-FU 5% 

Podophyllin 25% sol 

18 

19 

9 Only men 

Weisman 1982103 Denmark 5-FU 

Placebo 

30 

29 

2  

Welander 1990104 USA IFN alpha-2b intra-lesional 

Placebo intra-lesional 

16 

21 

NR  

White 1997105 UK Podophyllotoxin 0.5% sol 

Podophyllin 0.5% 

50 

55 

3  



   

Podophyllin 2% 53 

Zervoudis 2010106 Greece CO2 laser 

CO2 laser + pidotimod + vit c 

30 

32 

6  

Zhang 2020107 China M- PDT 

C-PDT 

20 

20 

3  

Abbreviations: AGWs, Ano-genital warts ; NR, not reported; 5-FU 5 fluorouracil ; Conventional treatment (podophyllin 25%, cryotherapy or 

electrocautery) ; Cryo cryotherapy ; Electro, electrosurgery ; KOH, potassium hydroxide ; PDT, photodynamic therapy ; TCA trichloroacetic acid



   

APPENDIX S6. Risk of bias in randomised clinical trials (RoB) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   

APPENDIX S7. Methodological evaluation by PRISMA grid of our systematic review 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



   

APPENDIX S8. Extraction grid 
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