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Genital Warts and Their Treatment
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Genital warts are manifestations of a common viral sexually transmitted disease (STD) that are
often diagnosed and treated with a variety of clinical specialties. Unlike for other STDs, there is a
general lack of a well-established treatment algorithm for the management of external genital warts.
This, coupled with a wide variety of treatments and clinical settings, makes the development of a
simple algorithm virtually impossible. In this review what is known and not known about current
treatments and case management will be discussed.

Genital infection with human papillomavirus (HPV) is very This review will focus primarily on available treatments and,
in brief, HPV screening issues as they relate to patients withcommon. Although the infection is usually asymptomatic, it is

most frequently recognized as genital warts when symptoms EGWs and their sex partners. In contrast to bacterial sexually
transmissable diseases (STDs), for which traditional goals ofare present. It has been estimated that Ç1% of sexually active

men and women in the United States have genital warts [1]. therapy are elimination of symptoms, prevention of associated
morbidity and long-term sequelae, and interruption of transmis-External genital warts (EGWs) are visible warts present on the

external genital area. sion through eradication of infection, the treatment and public
health goals for viral STDs have been less clear. While thisPrior to initiation of treatment, accurate diagnosis is im-

portant. Since the diagnosis is based predominantly on physical lack of clarity can be a source of frustration for clinicians and
patients, there are a number of goals that can be met in theexamination, it is important for health care providers to under-

stand the different morphological forms of EGWs as well as treatment of EGWs.
other conditions that can mimic or be mistaken for EGWs.

Once the diagnosis has been established, there are a variety Diagnostic Considerations
of patient-applied and provider-administered treatments. Un-

HPV is a nonenveloped, double-stranded DNA virus thatfortunately, not all modalities are always available in all clinical
infects epithelial tissues and causes a spectrum of disease rang-settings, and not all have been well studied. Effective treatment
ing from asymptomatic infection to warts, precancerousis dependent upon an understanding of the disease and treat-
changes, and malignancy. There are at least 70 HPV genotypes,ment options. Recurrence following treatment appears to be a
a number of which are recognized in the genital epithelium,common event that further confounds case management.
most commonly HPV 6, 11, 16, 18, 31, and 35 [2–8]. AlthoughIn addition to treatment of EGWs, patients and their partners
some HPV types are considered ‘‘high risk’’ types on the basisneed to be educated about what is known and unknown about
of their association with anogenital cancer (e.g., HPV 16 andEGWs and the relationship between HPV infection and genital
18), many are associated with cancer only rarely, if at all, andcancers. Clinicians treating patients with EGWs need to estab-
are considered ‘‘low risk’’ types (e.g., HPV 6 and 11) [8].lish consistent policies about cervical cancer screening and

The association between high-risk oncogenic HPV types andbetter understand relations between EGWs and anal cancer.
invasive cervical cancer is strong, and high-risk oncogenic
HPV types are found in Pap smears showing cervical dysplasia
[9, 10]. When low-risk HPV infections of the genital tract
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perianal area, pubic area, and crural folds) [13–16]. They may quired conditions such as molluscum contagiosum [37],
Crohn’s disease, seborrheic keratosis [38], lichen planus [39],occur as one or more discrete lesions or coalesce into confluent

plaques [17–19]. lichen nitidus, skin tags [38, 40], melanocytic nevi, pseudo-
verrucous papules [35] and condyloma lata, Bowenoid pa-The HPV types that cause EGWs can also cause warts in

the vagina, on the uterine cervix, and inside both the urethra pulosis, vulvar intraepithelial neoplasia (in women) [41], and
Buschke-Lowenstein tumor [10, 11].and the anus [20–22]. Intra-anal warts are seen most often in

patients who have had anoreceptive intercourse and are distinct Simple biopsy is seldom needed but may enhance diagnosis
and should be considered when (1) the lesions are atypical; (2)from perianal warts [16]. Outside the genital area, these HPV

types have been associated with conjunctival, nasal, oral, and the diagnosis is in doubt; (3) there is progression of disease
during treatment; (4) there are prompt and/or frequent recur-laryngeal warts.

HPV infection is highly prevalent, occurring in as many as rences; (5) warts are pigmented, indurated, ulcerated, or fixed
to underlying structures; or (6) there are individual warts larger20% to 40% of sexually active adults [23–25]. Many, if not

most, low-risk and high-risk HPV infections are never clini- than 1 cm (suggestive of Buschke-Lowenstein growths). Since
EGWs can be multifocal, it may be useful to examine the entirecally expressed or diagnosed as disease. Infections with low-

and high-risk HPV types can regress spontaneously and do not genital area to identify all EGWs prior to treatment [42].
Diagnosing and treating EGWs in the immunocompromisednecessarily produce EGWs or malignancies [26]. Though

young age is more often associated with spontaneous regression patient are more challenging. Currently, patients who present
with any STD should be counseled and evaluated for HIVand immunosuppression is associated with persistence, other

factors that affect regression or persistence have not been infection. For those found to be infected, as well as patients
who present with immunodeficiency caused by other conditionsclearly defined.

There are four morphological types of genital warts: (1) (e.g., transplantation), biopsy may more often be required to
discriminate between EGWs and high-grade squamous intra-condylomata acuminata that have the shape of cauliflower;

(2) smooth papular warts that are dome-shaped, usually skin- epithelial lesions. In addition, the course of treatment may be
longer for the immunocompromised patient and the recurrencecolored, 1 – 4-mm papules; (3) keratotic genital warts that

have a thick, horny layer and may resemble common warts of disease more likely than for immunocompetent patients.
The use of HPV detection and typing in the diagnosis andor seborrheic keratosis; and (4) flat warts that are flat to

slightly raised, flat-topped papules. The morphological type treatment of EGWs has not yet been defined. It has been clearly
demonstrated that routine genital warts are predominantly dueof the EGW may be influenced partially by the type of skin

affected. Two major types of skin in the genital area include to HPV type 6 and less commonly to HPV type 11 [8, 43, 44].
Sexually active patients with or without EGWs may also harborfully keratinized hair-bearing or non-hair-bearing skin and

partially keratinized non-hair-bearing skin. The latter surface a variety of other low- and high-risk HPV types. Because the
diagnosis, treatment, and management of EGWs are not influ-is often mistakenly referred to as mucous membranes be-

cause it is smooth and moist, a feature due to the thin stratum enced by HPV type, routine HPV detection and typing for
EGWs is not currently recommended.corneum. The condyloma acuminatum type of genital wart

tends to occur on moist surfaces, the keratotic and smooth Vaginal warts. Like other genital warts, those that occur
in the vagina are caused by HPV infection, and the goal ofpapular types occur on fully keratinized skin, and flat warts

can occur on either surface. therapy is wart eradication when the warts are causing or likely
to cause symptoms.The diagnosis of EGWs in the immunocompetent patient is

based primarily on visual examination, which can be aided Urethral-meatal warts. Genital warts located in the ure-
thral meatus are usually caused by low-risk oncogenic HPVby bright light and magnification. Generally, EGWs can be

visualized without instrumentation, and clinical diagnosis has types, and like that for EGWs, the goal of therapy is eradication
of symptomatic warts.been shown to be reliable and consistent with the histologic

diagnosis of EGW disease [20, 27–31]. Some clinicians find Intra-anal warts. Intra-anal warts are distinct from perianal
EGWs and are most common among men and women whobright light and a hand lens, a magnifying loop, or a colposcope

helpful in identifying EGWs. Though colposcopy and urethros- engage in anoreceptive intercourse [45]. HPV infection has
been associated with anal and rectal squamous cell carcinomacopy are beneficial in some specialty practices, they are not

indicated for general practice. The ‘‘acetowhite test,’’ a whiten- [45, 46]. Unfortunately, the natural history of intra-anal HPV
infection is unclear, and there are currently no guidelines foring of HPV-infected tissues that is produced after brief soaking

with mild (3%–10%) acetic acid solutions, is not routinely anal cancer screening.
Oral warts. Patients may not be aware that warts in therecommended [32–35]. The acetowhite test is not a highly

specific diagnostic tool and in many patient populations has a oral cavity may be sexually transmitted. Consequently, though
their occurrence is infrequent, all patients being evaluated forlow positive predictive value.

The differential diagnosis of EGWs includes normal ana- EGWs or cervical, vaginal, or intra-anal warts should be que-
ried about oral symptoms such as new growths and should betomic structures (e.g., pearly penile papules [36], vestibular

papillae, and sebaceous [Tyson’s] glands) [36] as well as ac- examined for oral warts [47].
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Table 1. Treatments for external genital warts.Treatment

Type Agent or therapyExternal genital warts. The primary goal of treatment of
EGWs is to eliminate warts that cause physical or emotional Podofilox 0.5% solution or gel
symptoms or distress. EGWs are usually asymptomatic but can Patient-applied topical (Condylox)*
be painful, friable, or pruritic and, depending upon their size Imiquimod 5% cream (Aldara)†

5-Fluorouracil creamand anatomic location, may interfere with normal function.
Cidofovir (HPMPC: [S]-1-[3-hydroxy-2-Moreover, EGWs may be socially stigmatizing and a troubling

phosphonylmethoxypropyl]cytosine)
reminder of an STD. Available treatments for EGWs may or Provider-prescribed or -applied
may not cure the underlying HPV infection, and though treat- Topical Cryotherapy
ment can induce wart-free periods, HPV infection may be per- Podophyllin (10%–25% compound)

Trichloroacetic acid (80%–90%)sistent. In addition, though persons with EGWs can transmit
Bichloroacetic acid (80%–90%)genital wart disease to their sex partners, eliminating warts

Intralesional injectable Interferon
may or may not decrease infectivity because EGWs may not Systemic Interferon
represent the only site of HPV infection. Office surgery Electrosurgery

CurettageIf left untreated, EGWs may resolve on their own, remain
Tangential scissor excisionunchanged, or increase in size or number; they rarely become
Tangential scalpel excisionmalignant [20, 26, 48, 49]. While a few large clinical trials

Other surgery Laser
showed that EGWs in as many as 28% of patients treated
with placebo alone spontaneously regressed, other investigators * Oclassen Pharmaceuticals, Corona, CA.

† 3M Pharmaceuticals, St. Paul.have reported no spontaneous regressions under similar circum-
stances. Predictors of EGWs that remain unchanged for pro-
longed periods have not been described and are poorly under-
stood. Pregnancy and immune deficiency (e.g., due to invasive form of treatment. However, before prescribing these
posttransplantation immune suppression and HIV infection) are agents, providers have a special responsibility to assess whether
associated with larger or more numerous EGWs. patients who use these agents have adequate cognitive ability to

Treatment plans should include a thorough physical and psy- follow therapeutic directives and whether they can successfully
chosocial assessment as well as a consideration of the available identify and reach the warts they are to treat.
medical resources of the clinician, the patient, and the commu- Provider-administered treatments include cryotherapy and
nity. No single treatment has been found to be ideal for all use of trichloroacetic acid (TCA), bichloroacetic acid (BCA),
patients or all warts, and most treatments appear to have compa- or podophyllin resin. Curettage, electrosurgery, and fine-scissor
rable efficacy. The size, anatomic location, number, and charac- excision are simple office-based procedures that are used to
ter of the EGWs will affect treatment decisions, as will coexist- remove warts.
ing medical conditions such as pregnancy and immune More complex destructive methods that are used alterna-
deficiency. The cognitive and developmental state of patients tively to treat EGWs include laser therapy and intralesional
influences whether self-applied therapies can be used safely administration of interferon. These modalities are for patients
and effectively. who are not candidates for other treatments. It has been found

Most current EGW treatments can disrupt skin integrity to that systemic (injectable) interferon is not efficacious for
varying degrees and for varying durations, a factor that will EGWs.
affect patient-care decisions. The presence of healing, open There are no clear patient-treatment guidelines that specify
wounds may increase a patient’s risk of acquiring or transmit- what treatment to use first or when to change therapeutic mo-
ting certain STDs. dalities or refer patients to other, more specialized practitioners.

The typical patient has a relatively small number of EGWs However, experts suggest that treatments should be changed
that can be eliminated eventually by one or more treatment or referral to more experienced clinicians should occur when:
modalities (table 1) [50]. Most treatments can be classified (1) three treatment sessions have passed without significant
broadly as patient-applied or provider-administered. Clinicians improvement, (2) complete clearance has not occurred after
who treat patients with EGWs should be knowledgeable about six treatment sessions, or (3) continued treatment would extend
interventions and have more than one available; preferably, at beyond a manufacturer’s recommendations for patient-applied
least one should be a patient-applied treatment [34]. Many therapies [34]. Most important, clinicians should monitor pa-
patients will require a course of therapy rather than a single tients’ progress closely and avoid overtreatment [34]. It is im-
treatment. portant that the treatment not be significantly worse than the

Patient-applied therapeutic agents (e.g., podofilox [Condy- disease.
lox, Oclassen Pharmaceuticals, Corona, CA] or imiquimod Side effects associated with all therapeutic modalities vary.
[Aldara, 3M Pharmaceuticals, St. Paul] ) may best suit the needs Local reactions are common with most treatments, and the

incidence and severity of ulceration and erosion vary acrossof those who desire more control over their care or a less-
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Provider-Administered Treatmentstreatments and within modalities relative to the dose of medica-
tion or the method applied. While persistent hypopigmentation

Cryotherapy. Cryotherapy causes cryocytolysis, resultingor hyperpigmentation is a common complication of ablative
in tissue sloughing and wart destruction. Efficacy studies havemodalities, depressed or hypertrophic scars occur rarely [51,
been limited to case-series studies and randomized studies that52]. In addition, treatment can result in disabling chronic pain
contrast cryotherapy with other standard treatments and havesyndrome (e.g., vulvodynia) or hypoesthesia at the treatment
shown that between 60% and 97% of patients treated remainedsite, and patients with fair complexions may be the most sus-
wart-free 3–6 weeks after treatment (table 2c) [27, 63, 64, 81–ceptible to chronic pain syndromes [51, 53].
88]. Wart recurrence has been reported to occur in 20%–79%
of patients participating in clinical studies.

Patient-Applied Treatments Though there is no real patient-related contraindication for
cryotherapy other than cryoglobulinemia, it does require train-Podofilox (Condylox) solution and gel preparations. Podofi-
ing, without which warts are frequently overtreated or under-lox (Condylox) solution or gel is a patient-applied product that
treated, leading to poor efficacy and increased complications.is antimitotic, causes localized tissue necrosis, and destroys
Pain and necrosis following application of the liquid nitrogenwarts [54]. Localized epidermal pallor, caused by intracellular
are fairly universal, and blistering sometimes occurs. Althoughand intercellular edema, can usually be seen within 48 hours
the use of injected local or topical anesthesia is not necessary,of application [55]. Podofilox solution or gel is dispensed in
it can facilitate cryotherapy, particularly when a large number0.5% concentrations and does not contain the mutagenic fla-
or area of warts is present. Topical anesthetic in the form of avenoid compounds (quercetin and kaempherol) that are found
eutectic mixture of prilocaine and lidocaine can be used forin the provider-applied analogue, podophyllin [56]. Podofilox
this purpose. Adverse effects include balanoposthitis, irritation,solution has been extensively evaluated in randomized and
local edema, necrosis, ulceration, and pain, especially whenplacebo-controlled clinical trials [19, 50, 54, 57–64].
the treated area thaws.Placebo-controlled studies show that between 45% and 82%

Effective cryotherapy is achieved with use of spray applica-of patients attain total clearance within 4–6 weeks of treatment,
tion, cryoprobe, or loosely wound cotton on a wooden applica-and randomized comparison studies show that between zero
tor, but not with a tightly wound, typical cotton swab. In gen-and 91% of patients have recurrences (table 2a) [16, 18, 20,
eral, cryotherapy is effective for dry and moist warts. However,22, 51, 54, 57, 59, 61, 65–68, 71–74]. Podofilox is not recom-
extensive cryotherapy, treating large warts or large areas ormended for internal use or for patients with known hypersensi-
numbers of warts at one time, can create some wound caretivity to its ingredients. Podofilox is recommended for use on
problems.wart areas of £10 cm2 [34]. Adverse effects associated with

Podophyllin. Podophyllin resin has been evaluated exten-podofilox include skin ulceration and erosions, erythema, and
sively in randomized treatment-comparison studies in humanirritation; phimosis; and preputial tightening, pain, burning, and
populations. It is usually compounded as a 10%–25% suspen-soreness (table 2a) [16, 18, 20, 22, 51, 54, 57, 59, 61, 65–68,
sion in tincture of benzoin and contains a number of antimitotic71–74].
lignans, including podofilox [23, 50, 54, 57–59, 84, 89]. Epi-Podofilox gel, thought to be an easier-applied alternative to
dermal pallor usually develops within 48 hours of applicationthe solution preparations, has recently been evaluated in a dou-
because of the intracellular and intercellular edema associatedble-blind, vehicle-controlled study of 326 men and women [69].
with necrosis in the affected tissues [55]. Podophyllin resinApproximately 45% of all patients treated with the 0.5% gel
preparations vary greatly in their concentration of active com-showed complete wart clearance within 8 weeks [69].
ponents and contaminants, such as known mutagens. The shelfImiquimod (Aldara). Imiquimod, 1-(2-methylpropyl)-1h-
life and stability of podophyllin resin are unknown, and well-imidazo[4,5C]quinolin-4-amine, is a patient-applied, topically
standardized preparations are not available.active, nonnucleoside heterocyclic amine, immune-response-

It is important to apply a thin layer of podophyllin resin toenhancing agent [75, 76]. It is a potent inducer of interferon-
the warts and allow it to air-dry completely before the patienta and other cytokines, including tumor necrosis factor–a and
assumes a normal sitting or standing position. OverapplicationIL-6 [75, 76]. Randomized, placebo-controlled, multicenter
or failure to air-dry can result in the spread of the compoundsafety and efficacy studies have been performed on 1% and
and a significant local reaction. Tincture of benzoin localizes5% cream preparations and show that 5% preparations are
the treatment to the affected tissues and is water-insoluble.about twice as effective as the 1% creams (table 2b) [79].
When it is properly applied, there is no need to protect sur-Overall, between 37% and 85% of patients treated with 5%
rounding skin with petrolatum or other barriers. While patientscream were wart-free after therapy, and 13%–19% had recur-
are advised routinely to wash the treated area 1–4 hours afterrences during the follow-up period (table 2b) [75–77, 79, 80].
the application, the source of this recommendation is uncertainLocalized burning, erythema, irritation, pain and tenderness,
and the practice may not always be necessary.and ulcerations have been reported as adverse reactions to

Studies show that warts clear completely for 19%–80% ofimiquimod and may be related to the direct therapeutic action
of the agent (table 2b) [75, 80]. patients treated with podophyllin (table 2d). There is no evi-
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dence that administration of podophyllin greatly enhances other Reports of a randomized comparison study and several com-
parative case-series have suggested that electrocautery may betherapeutic interventions when used as an adjunct therapy, and

between 23% and nearly 70% of patients whose warts clear as effective as cryotherapy (table 2g) [24, 25, 64, 93]. Studies
showed that local pain and possible infection may be sidehave recurrent EGWs [19, 23, 26, 50, 57–59, 89–91]. Hyper-

sensitivity to product ingredient contraindicates use, and podo- effects of electrocautery, and in one study 22% of patients
whose warts cleared had recurrences [64]. Like cryotherapy,phyllin is not recommended for pregnant women.

Podophyllin is recommended for use on wart areas of£10 cm2, electrocautery requires advanced training to prevent undertreat-
ment or overtreatment of the affected area.as use on larger surface areas will increase absorption and may

induce toxicity. Though the active agent, podophyllum resin, is Curettage and tangential surgical excision. Curettage and
scissor and scalpel excision directly remove genital warts.not a mutagen, the suspension does contain carcinogens, including

flavenoids, quercetin, and kaempherol [65]. Side effects associated Since most warts are exophytic, this can be accomplished so
that the resulting wound extends only into the upper dermis.with podophyllin include skin ulceration, erythema, and irritation;

phimosis; and preputial tightening, pain, burning, and soreness (ta- Hemostasis can be achieved with an electrosurgical unit or a
chemical styptic, e.g., aluminum chloride solution or Monsel’sble 2d) [23, 50, 54, 57, 59, 61, 84].

TCA/BCA. TCA and BCA are caustic agents that destroy solution; suturing is rarely required or indicated when removal
is done properly.warts by chemical coagulation of proteins [28, 81, 88, 92].

TCA/BCA solutions have a very low viscosity (comparable to Randomized treatment comparison studies and descriptive
case-series studies have examined the efficacy of surgicalthat of water) and, if overapplied, can spread rapidly and

‘‘run,’’ damaging a significant area of adjacent normal tissue. excision and have shown nearly complete eradication within
1–6 weeks of treatment and recurrence rates of between 8%TCA/BCA solutions should be applied sparingly and allowed

to dry before the patient sits or stands and are most effective and 35% within 1 year of treatment [23, 52, 62, 94]. There
are no reported contraindications for scissor/scalpel excision,for small warts on moist surfaces. If there is intense pain, the

acid can be neutralized with soap and sodium bicarbonate. with the exception of a known bleeding abnormality. Local-
ized pain, for which mild analgesics may be required, andTCA/BCA solutions are widely used but rarely studied. Ran-

domized comparison studies and descriptive case-series studies bleeding are side effects associated with this treatment, and
should operating-room surgery be required (which is rare),have revealed clearance rates of between 50% and 100% (table

2e and 2f) [28, 81, 88, 92]. Only two published study reports all of the associated hazards of general anesthesia apply [23,
52, 62, 94].described recurrence rates among patients treated with TCA/

BCA, and they showed that between 6% and 50% may develop
recurrent EGWs. Treatment solution concentrations as de-

Alternative Treatment Methods
scribed in the literature are not standardized, and concentrations
of 85%–95% have been reported [81, 92]. Skin ulcerations, Complex ablative therapies are more costly and require

expensive equipment and more specialized training for propererosions, erythema, and irritation, as well as pain, burning, and
soreness, are adverse side effects associated with this treatment; execution. They also sometimes require general anesthesia,

and side effects may be more common among these modal-one study reported the use of suprapubic catheterization in
seven and pyelonephritis in one of 32 treated women [88, 92]. ities. Laser therapy and other surgical modalities may be

more appropriate for patients who present with large treat-Surgical removal. EGWs can be physically destroyed by
curettage and electrosurgery or tangentially excised with fine ment areas.

Laser excision. Laser vaporization usually requires local an-scissors or a scalpel. Surgically removing warts is advantageous
because it renders the patient wart-free, usually in a single esthesia but may, when the treatment field is wide or the patient

is very young, require general anesthesia. Attention to surgicalvisit. Conversely, the disadvantage is that significant training,
a moderate amount of equipment, and a longer patient visit planes is important to avoid scarring [95, 96]. Once anesthesia

is achieved, the EGWs can be physically destroyed. In mostare required. Simple in-office surgical excision requires local
anesthesia. circumstances, no additional hemostasis is required. Since most

warts are exophytic, the resulting wound usually extends onlyAlthough surgery is obviously of most benefit when EGWs
are present in large numbers or over large surface areas, it can into the upper dermis if proper power settings are used.

Most studies examining laser treatment have used conve-also be used for average cases. While the cost of a single
surgical visit may be greater, surgery can accomplish in one nience sampling and could not adequately control for possible

confounding variables. A further complication is that three ofvisit what other ablative modalities often require multiple visits
to accomplish, which results in greater cost-effectiveness. the four reported randomized studies also evaluated adjunct

therapies (table 2h) [14, 15, 47, 52, 61, 92, 97–102]. LaserElectrocautery/electrotherapy. Once anesthesia is attained,
the EGW(s) can be physically destroyed by electrocautery or therapy shows an immediate effectiveness at rates of 60%–

100%, though, as with other modalities, efficacy statistics maythermal coagulation, and no additional hemostasis is required.
Electrocautery thermally disrupts EGWs and coagulates pro- be dependent upon the time elapsed between treatment and

assessment, the number of treatments required to initially clearteins of treated tissues.
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Table 2. Data from studies of treatments for genital warts.

Clearance rate (%) at indicated time

No. and sex of
Agent or therapy studied, patients enrolled/ First assessment at/
reference(s) no. analyzed Design Regimen (no. of recipients) after end of treatment Further assessment(s)

(a) Podophyllotoxin (podofilox, or
PDX)
[59] 60/55 F O, R PD 20%: 11/w (27) 4 w: 3 mo:

PDX 0.5%: 21/d, 3 d/w, PD: 59 (16/27) PD: 48 (13/27)
for 4 w (28) PDX: 82 (23/28) PDX: 71 (20/28)

[54] 252/200 (133 M, O, R PD 25%: 21/w for 5 w 1 w: 5 w:
67 F) PDX 0.5%: 21/d, 3 d/w, PD PD

for 5 w M: 19% (7/36) M: 72% (26/36)
F: 19% (5/26) F*: 62% (16/26)

PDX: PDX:
M: 53% (51/97) M: 86% (83/97)
F: 37% (15/41) F*: 78% (32/41)

[65] 46 M Observer-blind, PDX 0.5% sol: 21/d, 3 d/ 2 w after final tx: 12 w:
R w, for 2–4 cycles (24) PDX sol: 95% (23/ PDX sol: 63% (15/24)

PDX 0.5% cream: 21/d, 3 24) PDX cream: 63% (14/
d/w, for 2–4 cycles (22) PDX cream: 63% 22)

(14/22)
[66] 90 M R, O PDX 0.15% cream: 21/d, 3 1st Cycle: 4th Cycle:

d/w, for £4 cycles 0.15%: 37% (11/ 0.15%: 70% (21/30)
(30) 30) 0.3%: 81% (25/31)

PDX 0.3% cream: 21/d, 3 0.3%: 45% (14/31) 0.5%: 63% (24/29)
d/w, for £4 cycles 0.5%: 52% (15/29)
(31)

PDX 0.5% sol: 21/d, 3 d/
w, for £4 cycles
(29)

[67] 60 M O, R, Comp PDX 0.15% cream: 21/d, 3 4 w:
d/w, for £4 cycles (20) 0.15%: 70% (14/

PDX 0.3% cream: 21/d, 3 20)
d/w, for £4 cycles (20) 0.3% cream: 100%

PDX 0.3% sol: 21/d, 3 d/ (20/20)
w, for £4 cycles (20) 0.3% sol: 100%

(20/20)
[68] 80 F DB, PC, R PDX 0.3% cream: 21/d, 3 4 w:

d/w, for £4 cycles 0.3%: 53% (16/30)
(30) 0.5% 83% (25/30)

PDX 0.5% cream: 21/d, 3 PBO: 0% (0/20)
d/w, for £4 cycles
(30)

PBO: 21/d, 3 d/w, for £4
cycles (20)

[16] 60 M DB, PC, R IFN-a cream, 2 MU/g: 31/ End of treatment
d, 3 d/w, for 4 w (Ç4 w):
(20) IFN: 90% (18/20)

PDX 0.5% cream: 31/d, 3 PDX: 60% (12/20)
d/w, for 4 w (20) PBO: 20% (4/20)

PBO (matching cream):
31/d, 3 d/w, for 4
w (20)

For treatment failure at 4
w: cycle could be
repeated for 3 w

[69] 326 (194 M, 132 DB, VC, R 0.5% PDX: 21/d for 3 d 4 w: 8 w:
F)/316 for £8 w (213) PDX: 37% (62/ PDX: Ç45% (81/181)

Vehicle: 21/d for 3 d for 167) Vehicle: 4% (4/98)
£8 w (103) Vehicle: 2% (2/86)

/ 9c60$$ja04 12-29-98 15:57:44 cidal UC: CID



S43CID 1999;28 (Suppl 1) Genital Warts

Table 2. (Continued )

Recurrence rate Adverse experience(s) Other

3 mo: Local (PD/PDX): tenderness (20/18), burning (19/22), pain An inclusion criterion was wart size of õ5 mm
PD: 19 (3/16) (17/18), erythema/erosion (1/7)
PDX: 13 (3/23)

13 w: Local: tenderness, burning or pain, erythema, edema, erosions; Study protocol initially divided PDX group into 2 study groups,
PD highest incidence occurred at 1 w collapsed into 1 group for analysis; many lost to f/u at 13 w

M: 50% (5/10)
F: 43% (3/7)

PDX:
M: 18% (7/37)
F: 24% (5/21)

PDX sol: 35% (8/23) Local: Mild to moderate adverse reactions in 35% with PDX Separate analysis of tenderness, burning, pain, erythema, erosions,
PDX cream: 0% (0/14) sol vs. 40% with PDX cream and edema did not show differences between the two treatment

groups. No. of warts: 1–5, 16%; 6–10, 33%; 11–50, 42%; ú50,
9%.

16 w: Local (0.15%/0.3%/0.5%): itching, burning, tenderness,
0.15%: 13% (4/31) pruritus, erythema, erosion; mild to moderate in most but
0.3%: 19% (6/30) severe in a few (2/5/5)
0.5%: 17% (5/29)

16 w: 6% (3/54) Local: mild to moderate erythema (18), pruritus (18), burning Representative bx specimens: histology/Southern blot, 90%
sensation (18) HPV-6/11-positive

16 w: Local: tenderness (23), burning (14) Representative bx specimens: histology/Southern blot: 90%
0.3%: 14% (3/16) HPV-6/11 positive; cure was bx-proven (if cured, no further tx
0.5%: 4% (1/25) after bx)
PBO: 0

1 y: 2/34 (treatment group IFN, systemic: flu-like symptoms were reported to be rare; Bx prior to acetowhite test; Southern blot: 82% positive for 6 or 11
unspecified) local: mild localized tenderness, burning sensation, and types of HPV; 18% HPV-negative, but histology showed

fever with headache and itching, which normalized within koilocytotic atypia; bx confirmed regression test for cure; 43% (26/
24 h (9); laboratory: leukopenia was rare 60) had lesions on labia majora/minora, 22% (13/60) on introitus,

17% (10/60) on perianal area, 12% (7/60) on perineum, 8% (25/
60) on clitoris; lesion bx findings: 66% (213/322) were condyloma
acuminatum, 27% (86/322) were papules, and 7% (23/322) were
macules; maximum clearance occurred in w 3–4

Local (% M/F): An inclusion criterion was §2 external anogenital warts;
PDX: inflammation (52/82), erosion (41/61), pain (56/50), postmenopausal women had one lesion biopsied and screened to

burning (77/71), itching (61/53), bleeding (33/27) confirm diagnosis; mean no. of warts, 5.45; mean total wart
Vehicle: inflammation (12/10), erosion (0/5), pain (10/3), surface area (mm2), 150.5; mean duration of infection, 25.7 mo

burning (63/34), itching (37/16), bleeding (3/2)

NOTE. BCA Å bichloroacetic acid; bx Å biopsy; Comp Å comparative; cryo Å cryotherapy; DB Å double-blind; EGWs Å extragenital warts; epi Å
epinephrine; f/u Å follow-up; 5-FU Å 5-fluorouracil; HPMPC Å cidofovir; HPV Å human papillomavirus; IFN Å interferon; O Å open; PBO Å placebo; PC
Å placebo-controlled; PD Å podophyllin; PDX Å podofilox; R Å randomized; Sol Å solution; TCA Å trichloroacetic acid; tx Å treatment(s); VC Å vehicle-
controlled.

* Data for 5-w assessment not reported; ‘‘clearance of all warts at some time during the treatment period.’’
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Table 2. (Continued )

Clearance rate (%) at indicated time

No. and sex of
Agent or therapy studied, patients enrolled/ First assessment at/
reference(s) no. analyzed Design Regimen (no. of recipients) after end of treatment Further assessment(s)

[70] 60/56 F R, DB, PC PDX 0.5%: 21/d, 3 d/w, 1 w: 3 mo:
for £3 cycles (48) PDX: 41% (18/44) PDX: 77% (34/44)

PBO: 21/d, 3 d/w, for £3 PBO: 0% (0/12)
cycles (12) 3 w:

PDX: 91% (40/44)
PBO: 8% (1/12)

[18] 57/51 M DB, PC, R PDX 0.25%: 21/d for 3 d End of tx: 5–7 w:
for £ 2 cycles (18) 0.25%: 72% (13/ 0.25%: 63% (5/8)

PDX 0.5%: 21/d for 3 d 18) 0.5%: 83% (10/12)
for £2 cycles (16) 0.5%: 81% (13/16) 0%

PBO: 21/d for 3 d for £2 PBO: 0% (0/17) 20–23 w:
cycles (17) 0.25%: 40% (2/5)

0.5%: 80% (7/8)
(b) Imiquimod (1-[2-methylpropyl]-

1h-imidazo[4,5 C]quinolin-4-
amine)
[77] Trial 1, 108; DB, PC, R Trial 1 (108), 5% 8 w:

trial 2, 311 imiquimod cream: 31/w Trial 1:
for £8 w 5%: 40%

PBO vehicle cream: 31/w PBO: 0%
for £8 w 16 w:

Trial 2 (311), 5% Trial 2:
imiquimod cream: 31/w 5%: 56%
for £16 w (109) 1%: 27%

1% Imiquimod cream: 31/ PBO: 14%
w for £16 w (102)

PBO vehicle cream: 31/w
for £16 w (100)

[75] 108 DB, PC, R 5% Imiquimod cream: 31/ Imiquimod: 37%
d for £8 w (51) (19/51)

PBO cream: 31/d for £8 PBO cream: 0%
w (57) (0/57)

[78] 311 DB, R, PC 1% Imiquimod cream: 11/ 1%: 27%
d, 31/w, for £16 w 5%: 56%
(109) PBO vehicle: 14%

5% Imiquimod cream: 11/
d, 31/w, for £16 w
(102)

PBO vehicle cream: 11/d,
31/w, for £16 w
(100)

[76] 311/234 DB, R, PC 5% Imiquimod: 31/w for 8 w: End of treatment:
£16 w 5%: 25% 5%: 56%

1% Imiquimod: 31/w for 1%: 27%
£16 w PBO: 14%

PBO vehicle cream: 31/w
for £16 w

(c) Cryotherapy (cryo)
[81] 86/86 R Cryo with pledget: 11/w £6 w: 3 mo:

for £6 w (53) Cryo: 70% (37/53) Cryo: 86% (37/43)
TCA 95%: 11/w for £6 w TCA: 64% (21/33) TCA: 70% (21/30)

(33)
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Table 2. (Continued )

Recurrence rate Adverse experience(s) Other

3 mo: PDX: moderate burning (48%), pain/tenderness (41%), erosion Exclusion criterion: condylomata in the vagina, cervix, or anal area;
PDX: 15% (6/40) (5%). recurrences in women without prior tx, 8% (2/24)
PBO: not specified PBO: mild burning (27%), pain/burning (14%), erosion (43%)

33% (9/24) Erythema, tenderness, and/or erosions were mild (13), Of the 9 recurrences, 3 were at the tx site and 4 were at mixed (tx
moderate (3), or pronounced (6); itching and/or burning and new) sites; previously untreated penile warts were noted; mean
was mild (16), moderate (2), or pronounced (5) no. of warts: PBO Å 7.8, 0.25% PDX Å 12.1, and 0.5% PDX Å

8.4

10 w: Pairwise comparison for both M and F showed 5% ú 1% (P Å
Trial 1: .0001), 5% ú PBO (P õ .001), 1% not statistically different from

5%: 19% PBO
PBO: no clearance

12 w:
Trial 2:

5%: 13%
1%: 0%
PBO: 10%

10 w: 19% (3/16) Local: itching (26), erythema (16), burning (15), irritation (8), F/u of patients with total clearance, £10 w
tenderness (5), ulceration (5), pain (4)

During f/u period: 1%, 0; 5%, 13%; PBO, 10% Pairwise comparisons of 1% and 5% cream showed 5% imiquimod
had a significantly higher clearance rate (P Å .0001)

5%: 13% (6/45) Local (5%/1%/PBO): inflammation and erythema (67%/26%/ Exclusion criteria: positive Pap smear and colposcopic evidence of
1%: 0% (0/18) 24%) high-grade squamous intraepithelial lesions; % with total clearance
PBO: 10% (1/10) due to 5% imiquimod: F, 77%, and M, 40%; development of new

warts during study (5%/1%/PBO): 31%(33/109)/42%/41%

TCA: ulcerations (9) Newly diagnosed EGWs; gender differences in the efficacy of tx

NOTE. BCA Å bichloroacetic acid; bx Å biopsy; Comp Å comparative; cryo Å cryotherapy; DB Å double-blind; EGWs Å extragenital warts; epi Å
epinephrine; f/u Å follow-up; 5-FU Å 5-fluorouracil; HPMPC Å cidofovir; HPV Å human papillomavirus; IFN Å interferon; O Å open; PBO Å placebo; PC
Å placebo-controlled; PD Å podophyllin; PDX Å podofilox; R Å randomized; Sol Å solution; TCA Å trichloroacetic acid; tx Å treatment(s); VC Å vehicle-
controlled.

* Data for 5-w assessment not reported; ‘‘clearance of all warts at some time during the treatment period.’’
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Table 2. (Continued )

Clearance rate (%) at indicated time

No. and sex of
Agent or therapy studied, patients enrolled/ First assessment at/
reference(s) no. analyzed Design Regimen (no. of recipients) after end of treatment Further assessment(s)

[82] 97 R, PC, DB Cryo / IFN-a-2b (49) 1 mo: survival for 6 mo:
Cryo / PBO (48) both drugs IFN: 31%
Cryo: 3 freeze-thaw cycles nearly equal PBO: 27%

11/w until visibly
clear

IFN/PBO begun £2 w
after last cryo

(d) Podophyllin (PD)
[59] 60/55 F O, R PD 20%: 11/w (27) 4 w: 3 mo:

PDX 0.5%: 21/d, 3 d/w, PD: 59% (16/27) PD: 48% (13/27)
for 4 w (28) PDX: 82% (23/28) PDX: 71% (20/28)

[54] 252/200 (133 M, O, R PD 25%: 21/w for 5 w 1 w: 5 w:
67 F) PDX 0.5%: 21/d, 3 d/w, PD: PD:

for 5 w M: 19% (7/36) M: 72% (26/36)
F: 19% (5/26) F*: 62% (16/26)

PDX: PDX:
M: 53% (51/97) M: 86% (83/97)
F: 37% (15/41) F*: 78% (32/41)

(e) Bichloroacetic acid (BCA)
[28] 83 (80 M, 3 F) Case series; Excision (20); BCA (10);

convenience PD (5); IFN-a (5);
sample, medical excision / autogenous
record review vaccine (43)

(f) Trichloroacetic acid (TCA)
[81] 86/86 R Cryo with pledget, 11/w £6 w: 3 mo:

for £6 w (53) Cryo: 70% (37/53) Cryo: 86% (37/43)
TCA 95%: 11/w for £6 w TCA: 64% (21/33) TCA: 70% (21/30)

(33)
(g) Electrocautery/electrotherapy

[24] 28 F Case series Loop electrosurgical 3 w (evaluation of
excision procedure (LEEP) circumferential
vs. laser rings around

lesion):
LEEP:

4/28; HPV
DNA, £20
mm; no HPV
DNA detected
beyond 20
mm

Laser:
7/28: HPV

DNA, £20
mm; 3/28:
HPV DNA,
£25 mm; 2/
28: HPV
DNA, £35
mm; 0/28:
HPV DNA,
§40 mm
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Table 2. (Continued )

Recurrence rate Adverse experience(s) Other

Before 8-w f/u: ‘‘Adverse drug reactions noted in 43 (88%) of 49 IFN Randomization was within groups based on disease duration; mean
IFN: 28% (10/36) recipients and in 20 (42%) of 48 PBO recipients.’’ no. of warts per patient: IFN Å 6.8 and PBO Å 7.8; median
PBO: 43% (16/37) Resulting in withdrawal of therapy—systemic: influenza- volume of warts: IFN Å 135 mm2 and PBO Å 215 mm2; median

Before 6-mo f/u: like syndrome (fever, chills, headache, myalgia, nausea; no. of cryo tx: 3/3 for IFN/PBO groups (no. with §6 cryo tx: 12/
IFN: 69% (25/36) IFN Å 3, PBO Å 1), bronchospasm (IFN Å 1), 14, respectively); 97 verified as positive for HPV-6 or -11; no. lost
PBO: 73% (27/31) depression (IFN Å 1); Local: injection site reaction (IFN to f/u: IFN Å 13 and PBO Å 11

Å 6, PBO Å 1)

3 mo: Local (PD/PDX): tenderness (20/18), burning (19/22), pain An inclusion criterion was wart size of õ5 mm
PD: 19% (3/13) (17/18), erythema/erosion (1/7)
PDX: 13% (3/23)

13 w: Local: tenderness, burning, or pain; erythema; edema; erosions Study protocol initially divided PDX group into 2 study groups,
PD: (highest incidence occurred at 1 w) which collapsed into 1 group for analysis; many lost to f/u at 13 w

M: 50% (5/10)
F: 43% (3/7)

PDX:
M: 18% (7/37)
F: 24% (5/21)

Excision alone, 50 (10/20); Minor local reactions; details unspecified for vaccine group Anal or perianal condyloma; 79 men reported being anoreceptive sex
BCA, 50 (5/10); PD, 85 (4/ reactions at the injection site partners; treatment determined by patients’ willingness to undergo
5); IFN-a, 85 (4/5); prolonged vaccine protocol; f/u every w for 12 w, then every mo
excision/vaccine, 5 (2/43) for 6 mo, then every y for duration of f/u (range, 3 mo to 7 y);

patients who had a recurrence were placed on the vaccination
protocol, and only 2% of them had further recurrences; no loss to
f/u among the excision/vaccine group

No information Newly diagnosed EGWs

LEEP: 14% (4/28) None referenced Papillary condylomatous lesions of the vulva on acetowhite test and
Laser: 4% (1/28) colposcopy, but no other vaginal or diagnostic lesions found;

patient served as own control; indicated LEEP may be more
effective in eradicating HPV from surrounding tissues after
treatment

NOTE. BCA Å bichloroacetic acid; bx Å biopsy; Comp Å comparative; cryo Å cryotherapy; DB Å double-blind; EGWs Å extragenital warts; epi Å
epinephrine; f/u Å follow-up; 5-FU Å 5-fluorouracil; HPMPC Å cidofovir; HPV Å human papillomavirus; IFN Å interferon; O Å open; PBO Å placebo; PC
Å placebo-controlled; PD Å podophyllin; PDX Å podofilox; R Å randomized; Sol Å solution; TCA Å trichloroacetic acid; tx Å treatment(s); VC Å vehicle-
controlled.

* Data for 5-w assessment not reported; ‘‘clearance of all warts at some time during the treatment period.’’
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Table 2. (Continued )

Clearance rate (%) at indicated time

No. and sex of
Agent or therapy studied, patients enrolled/ First assessment at/
reference(s) no. analyzed Design Regimen (no. of recipients) after end of treatment Further assessment(s)

(h) Laser therapy
[97] 146/135 (45 M, R, PC, DB, IFN-2-a: 3MU 31/w for 4 õ36 w: 36 w:

101 F) multicenter w, sc (beginning IFN: 31% (23/74) IFN: 32% (23/71)
immediately after laser PBO: 33% (24/72) PBO: 38% (24/64)
tx) / laser tx (74)

PBO: 31/w for 4 w, sc
(beginning immediately
after laser tx) / laser tx
(72)

Laser: 350–750 W/cm2,
continuous or superpulse

[98] 34 M Case series CO2 laser: 3.8 W, Laser/IFN: 1 tx, 79%
continuous, / IFN- (11/14)
a-2b, 10MU Laser only: 1 tx, 55%
intralesionally (14) (11/20)

CO2 laser: 3.8 W,
continuous (20)

(i) Intralesional IFN
[98] 34 M Case series CO2 laser: 3.8 W, Laser/IFN: 1 tx, 79%

continuous, / IFN- (11/14)
a-2b, 10MU Laser only: 1 tx, 55%
intralesionally (14) (11/20)

CO2 laser: 3.8 W,
continuous (20)

[109] 189/156 DB, R, PC, IFN-a-n3: mean dose, 1–8 w: 9–11 w:
multicenter 0.92MU/tx; 21/w IFN: 26% (21/81) IFN: 37% (30/81)

for £8 w (104) PBO: 7% (5/75) PBO: 15% (11/75)
PBO: buffered saline / 12–14 w:

albumin 21/w for IFN: 46% (37/81)
£8 w (85) PBO: 17% (13/75)

15–17 w:
IFN: 51% (41/81)
PBO: 19% (14/75)

20 w:
IFN: 59% (44/81)
PBO: 20% (15/75)

[26] 25 (24 M, 1 F) R, DB, PC; patient Intralesional tx: 22 d: 60 d:
as own (1) r-hIFN-B: 0.033 MU/d, (1) r-hIFN-B: 38% (1) r-hIFN-B: 48% (11/
control 31/w, for 19 d (9/24) 23)

(2) r-hIFN-B: 1 MU/d, 31/ (2) r-hIFN-B: 63% (2) r-hIFN-B: 39% (9/
w, for 19 d (15/24) 23)

(3) PBO: 31/w for 19 d (3) PBO: 21% (5/24) (3) PBO: 13% (3/24)
(j) 5-FU, injectable

[111] Study 1, 132 R, DB, PC, 5-FU: 30 mg/mL / epi gel 5-FU/epi gel: 55% 3 mo: 5-FU/epi gel, 30%
multicenter (0.1 mg/mL) (11/20) (6/20)

intralesionally (30 mm2/ 5-FU/epi sol: 41% (9/
0.2 mL minimum; ú3 22)
mL/w maximum), for 5-FU gel: 36% (8/22)
£6 tx/8 w 5-FU sol: 13% (3/24)

Saline substituted for
component excluded in
test, intralesional, for £6
tx/8 w
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Table 2. (Continued )

Recurrence rate Adverse experience(s) Other

36 w, proportion with warts: Systemic (IFN%/PBO%): flu-like symptoms (28/7), headache HPV findings from a representative bx sample: negative for HPV Å
IFN: 68% (48/71) (31/24), fatigue (12/7), myalgia (12/4), chills (4/4); 17% (22/128), HPV-6 Å 57% (73/128), HPV-11 Å 26% (33/128);
PBO: 63% (40/64) laboratory (IFN, no./PBO, no.): leukocytopenia (12/0), Some discrepancy between % listed herein and those in tables in

elevated aspartate aminotransferase level (2/3) article (efficacy and recurrence % are recomputed from raw data
presented in paper; õ36 w includes those lost to f/u; 36-w data do
not include those lost to f/u); no. of warts: £10 Å 41%; ú10 Å
32%; and too numerous to count Å 26%; there were no partial
responders, by definition

Laser/IFN: 21% (3/14) Systemic: with laser/IFN, fever and malaise (6) but no dysuria Mean f/u period: laser, 11.5 mo; IFN, 9.5 mo
Laser only: 45% (9/20) or urinary retention; (1) postoperative pain; complete

healing in 6 w

Laser/IFN: 21% (3/14) Systemic: with laser/IFN, fever and malaise (6) but no dysuria Mean f/u period: laser, 11.5 mo; IFN, 9.5 mo
Laser only: 45% (9/20) or urinary retention; (1) postoperative pain; complete

healing in 6 w

48 w: Systemic (IFN, %/PBO, %): myalgias (45/15), fever (40/19), Anecdotal differences in patients with prior treatment vs. no prior
IFN: 24% (10/41) headache (31/15), chills (14/2), fatigue (14/6), malaise (9/ treatment were observed; no prior tx: IFN, 60% (6/10), PBO, 38%
PBO: 21% (3/14) 9), dizziness (9/4), arthralgia (5/1), back pain (4/1), (3/8)

nausea (4/7), vomiting (3/0), dyspepsia (3/1); local (IFN,
%/PBO, %): pain at injection site (5/12), or other, not
specified (7/18); laboratory: with IFN, total leukocyte
count and granulocyte count decreased and hemoglobin
decreased

60 d: Treatment was well tolerated; the most common adverse Mean duration of disease at onset Å 482 d; eligibility criteria:
(1) r-hIFN-B: unstated events were flu-like symptoms, in general transient and colposcopically evident condylomata acuminata (vaginal, vulval, or
(2) r-hIFN-B: 19% (4/21) of mild perianal in F and penile in M); lesions selected for tx were õ3

complete response mm in diameter, of similar size, £1 cm2, separated by §1 cm
(3) PBO: 54% (13/24) (none in anal canal/urethra)

3 mo: 5-FU/epi gel, 45% (5/ Local: mild/moderate cutaneous reactions, resolved by 1 mo; New, recurrent, refractory EGWs of §3 mo duration; subjects
11) injection site pain included if HIV-negative

NOTE. BCA Å bichloroacetic acid; bx Å biopsy; Comp Å comparative; cryo Å cryotherapy; DB Å double-blind; EGWs Å extragenital warts; epi Å
epinephrine; f/u Å follow-up; 5-FU Å 5-fluorouracil; HPMPC Å cidofovir; HPV Å human papillomavirus; IFN Å interferon; O Å open; PBO Å placebo; PC
Å placebo-controlled; PD Å podophyllin; PDX Å podofilox; R Å randomized; Sol Å solution; TCA Å trichloroacetic acid; tx Å treatment(s); VC Å vehicle-
controlled.

* Data for 5-w assessment not reported; ‘‘clearance of all warts at some time during the treatment period.’’
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Clearance rate (%) at indicated time

No. and sex of
Agent or therapy studied, patients enrolled/ First assessment at/

reference(s) no. analyzed Design Regimen (no. of recipients) after end of treatment Further assessment(s)

Study 2, 187 R, DB, PC 5-FU: 30 mg/mL / epi gel 5-FU/epi gel: 65%
(0.1 mg/mL) (51/78)
intralesionally (30 5-FU gel: 54% (41/
mm2/0.25 mL 76)
minimum; ú5 mL/ PBO gel: 15% (5/33)
w maximum;
maximum dose, 900
mg/6 tx) for £6 tx/
8 w

Saline / epi gel (0.1 mg/
mL) intralesionally,
for £6 tx/8 w

[110] 401 R, DB, PC, phase 5-FU/epi gel: 61/w for 8 w After tx:
III (176) 5-FU/epi gel: 61%

5-FU gel: 61/w for 8 w (96/158)
(180) 5-FU gel: 43% (69/

PBO: 61/w for 8 w (45) 160)
PBO: 5% (2/41)

(k) HPMPC (Cidofovir):
(S)-1-(3-hydroxy-2-
phosphonylmethoxypropyl)cytosine
[113] 3 (2 M, 1 F) Case series HPMPC: 2.5 mg/mL After tx series: 100%

intralesionally (q.o.w.) (3/3)

[114] 49/46 Phase I/II, O HPMPC, topical: 0.3%: 0.3%:
11/d for 5 d, £3 5 d: 0% (0/5)
cycles 10 d: 22% (2/9)

0.3%: 11/d for 10 d, £3 1%:
cycles 5 d: 9% (1/11)

1%: 11/d for 5 d, £3 10 d: 33% (3/9)
cycles 3%:

1%: 11/d for 10 d, £3 5 d: 0% (0/9)
cycles 10 d: 33% (3/9)

3%: 11/d for 5 d, £3 Overall:
cycles 15% (7/46)

3%: 11/d for 10 d, £3
cycles

lesions, the duration of disease, and the laser technique em- Interferon. Interferon is an antiviral, immunomodulatory
agent that has been extensively evaluated in vehicle-con-ployed [14, 15, 47, 52, 61, 92, 97–102].

Studies show that between 3% and 77% of patients treated trolled clinical trials using three modes of administration:
intralesional injection, systemic administration, and topicalwith laser therapy alone have recurrent EGWs and that pa-

tients who receive adjunct therapy in addition to laser abla- applications. Though intralesional administration has been
shown to be effective, systemic and topical administrationstion have recurrences at similar rates (table 2h) [14, 15, 47,

52, 61, 92, 97 –103]. Laser ablation requires specialized train- have not. Interferon therapy is not routinely recommended
because of its cost and the high frequency of systemic adverseing and equipment and consequently is generally reserved

for extensive disease. Reported side effects associated with side effects.
Side effects are many and include a flu-like syndrome ofthis therapy include scar formation, postoperative pain, vagi-

nal discharge, vulvar swelling, bleeding from the laser bed, headaches, chills and fever, and myalgias, as well as impaired
concentration, nausea and vomiting, fatigue and malaise, dizzi-dyspareunia, and pseudohyperpyrexia [14, 15, 47, 52, 61, 92,

97 –103]. ness, back pain, dyspepsia, leukocytopenia, thrombocytopenia,
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Table 2. (Continued )

Recurrence rate Adverse experience(s) Other

Local: mild to moderate burning, stinging, or transient pain
(£20 min) after injections; 5-FU group: erythema,
swelling, desquamation, eschar, hyperpigmentation
(resolved in £90 d); erosion and ulceration associated
with complete response to treatment; progressive
ulceration (1); severe pain, moderate induration, swelling
(1); persistent nodule (1); scarring (6)

3 mo: Local (% of 5-FU–epi gel/5-FU gel/PBO recipients): Randomization stratified by lesion area; lesions of questionable
5-FU/epi gel: 50% immediate pain at injection site (96/98/96), erythema (86/ appearance were biopsied; gel dosing: 0.25 mL/lesion, with total
5-FU gel: 58% 83/47), desquamation (58/51/18), swelling (84/80/49), daily dose of 150 mg

eschar (60/55/7), erosion (72/61/91), ulceration (48/39/0),
necrosis (28/21/2), skin discoloration (51/48/7)

12 mo: 0% (0/3) None noted HIV-infected/AIDS patients; Bowenoid papulosis (1 M); recurrent
exophytic perigenital and intra-anal condylomata (1 M); Bowen’s
disease and condylomata (1 F), not clear when efficacy was
determined on the basis of the abstract in the conference
proceedings

Not available Systemic: none; local: mild to moderate dose-related
application-site reactions (19), reversible grade III
application-site reactions (4)

NOTE. BCA Å bichloroacetic acid; bx Å biopsy; Comp Å comparative; cryo Å cryotherapy; DB Å double-blind; EGWs Å extragenital warts; epi Å
epinephrine; f/u Å follow-up; 5-FU Å 5-fluorouracil; HPMPC Å cidofovir; HPV Å human papillomavirus; IFN Å interferon; O Å open; PBO Å placebo; PC
Å placebo-controlled; PD Å podophyllin; PDX Å podofilox; R Å randomized; Sol Å solution; TCA Å trichloroacetic acid; tx Å treatment(s); VC Å vehicle-
controlled.

* Data for 5-w assessment not reported; ‘‘clearance of all warts at some time during the treatment period.’’

and an elevated aspartate aminotransferase level [26, 48, 89– addition, there is no indication that intralesional administration
of interferon, used as an adjunctive therapy, is more effective91, 98, 104–108]. The frequency and severity of side effects

are significant and may limit the frequency of administration. than intralesional administration alone.
Recurrences have been reported to occur in 19% – 53% ofFurthermore, interferon use is not recommended for patients

with hypersensitivity to product ingredients or when interferon- subjects, though most study reports give rates of 20% –30%,
and one study that tested podophyllin with and without ad-specific neutralizing antibodies are present.

Injection of interferon intralesionally allows precise, local- ministration of intralesional interferon showed a high and
nearly equal rate of recurrence in both groups (table 2i) [26,ized administration to the affected tissue. Randomized, pla-

cebo-controlled, multicenter safety and efficacy studies as well 48, 89, 90, 91, 98, 104 – 109]. In addition to the systemic
side effects noted above, localized pain at the injection site,as descriptive case-series studies have evaluated intralesional

administration of interferon as both primary and adjunctive burning, itching, irritation, pain, and occasional local bleed-
ing have been reported (table 2i) [26, 48, 89, 90, 91, 98,therapy and have shown that 42%–62% of patients have com-

plete clearance within 12–20 weeks of injection (table 2i). In 104 – 109].
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Treatments in Development cebo-controlled studies [17, 20, 25, 27, 42, 48, 50, 97, 101,
102, 115–122].5-Fluorouracil (5-FU)/epinephrine/bovine collagen gel im-

5-FU cream and solution preparations. Topical, patient-plant. 5-FU/epinephrine collagen gel implants combine the
applied 5-FU is an antimetabolite that has not undergone rigor-antimetabolite 5-FU with a drug delivery system consisting of
ous randomized or placebo-controlled studies for the treatmenta vasoconstrictor (epinephrine) and a biodegradable stabilizing
of EGWs. 5-FU has been descriptively evaluated in small hu-gel (bovine collagen). The preparation is injected directly be-
man samples, with clearance rates between 10% and 43%low the wart. Randomized, placebo-controlled studies have
[123–126]. One-percent solutions and 5% cream preparationsbeen performed and show that warts totally clear in 55%–65%
have been used to treat EGWs, and when the two vehicles wereof patients and that as few as 30%–45% have recurrences
compared in a small case series, no statistically significantwithin 3 months after treatment (table 2j) [110–112].
difference could be detected [123]. Little is known about recur-Hypersensitivity to any product constituents contraindicates
rence of EGWs among patients treated with 5-FU cream,use of this preparation, and because 5-FU is a mutagen and
though one study suggests as few as 10% may develop lesionsteratogen, its use is not recommended for pregnant or lactating
within 6–9 months following successful treatment [126]. Treat-women. Like topical 5-FU, use of this treatment requires that
ment with 5-FU cream is contraindicated for patients withfemale patients effectively use contraception while being
known hypersensitivity to any product ingredients and—be-treated. Reported adverse reactions among patients treated with
cause 5-FU is a teratogen and mutagen—for pregnant or lactat-5-FU/epinephrine/collagen implants include desquamation, ep-
ing women. In addition, the teratogenic characteristics of thisithelial erosion, erythema, eschar, hyperpigmentation, and local
treatment require that female patients effectively use contracep-irritation; mild to moderate burning, stinging, and transient

pain at the injection site; and scarring and swelling (table 2j) tion while being treated. Adverse side effects of dysuria, epithe-
[110–112]. The required frequent visits, route of administra- lial and urinary meatal erosion, erythema, eschar, hyperpig-
tion, and lack of superior efficacy make it difficult to justify mentation, local irritation, burning, and itching have been
its routine use. reported [123, 125, 126]. Because efficacy is unproven and the

Cidofovir. Cidofovir (HPMPC:[S]-1-[3-hydroxy-2-phos- risk of toxicity and teratogenicity exists, patient-applied 5-FU
phonylmethoxypropyl]cytosine) is a newly developed acyclic cream is not recommended for treatment of EGWs.
nucleoside phosphate analogue with broad-spectrum antiviral
activity against DNA viruses and is being investigated for treat-

Combined Therapiesment of EGWs (table 2k) [113]. Phase II clinical trials in a
sample of HIV-infected patients are under review at this time, Because available treatments have some shortcomings, some
but preliminary data suggest that between 22% and 33% of clinicians may use combination therapy. There is no evidence
patients have wart clearance within 10 days of treatment [114]. to endorse this practice, and more research is required before
Little is known about recurrences after treatment with this multimodality treatment recommendations can be formulated.
agent, and it is contraindicated for patients with known hyper- There is reason to believe that combining ablative modalities
sensitivities to any product ingredients. Mild to moderate appli- for a single wart may increase complications without enhancing
cation-site reactions are the only adverse side effects that have efficacy.
been reported (table 2k).

Follow-Up Visits
Other Treatments

After a patient has been treated for EGWs, follow-up is
not mandatory but may serve several functions, especially forSystemically administered interferon. Systemically admin-

istered interferon has been extensively and systematically eval- patients using patient-applied therapies who have limited pro-
vider contact. It is not clear how reliably patients can diagnoseuated in the clinical setting with use of randomized, placebo-

controlled, multicenter safety and efficacy study designs, and EGWs and detect recurrences. A follow-up visit might serve
as a means of confirming a wart-free state. In addition, STDssome have investigated the use of systemically administered

interferon as an adjunct to other conventional interventions may be major emotional events for patients, and a follow-up
visit can provide the opportunity to address the psychosocial[17, 20, 25, 27, 42, 48, 50, 97, 101, 102, 115–122]. Systemic

administration of interferon has been used as a primary and issues and provide counseling about general STD prevention
strategies.adjunct therapy. Randomized, placebo-controlled studies have

shown that as few as zero and as many as 50% of patients
treated will have complete clearance of their warts within 4–

Sex Partners
36 weeks of injection, and there is little indication that adjuvant
administration of systemic interferon enhances conventional Sex partners of patients with EGWs may also have EGWs

and other STDs. Since self- or partner-examination has nottherapy [17, 20, 25, 27, 42, 48, 50, 97, 101, 102, 115–122].
Between 9% and 68% of patients treated with systemically been demonstrated to be a reliable diagnostic method for estab-

lishing the presence or absence of genital warts, examinationadministered interferon had recurrences in randomized pla-
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of sex partners may have several benefits. These would include Discussion
establishing the presence or absence of EGWs and evaluation Despite major limitations in our understanding of genital
for other STDs. In addition, counseling about the implications HPV infection, most patients with EGWs can be rendered wart-
of having a partner with genital warts and about general STD free eventually. This process could be simplified if the factors
prevention strategies is important. It is not known how to pre- that influence treatment selection were better characterized.
vent HPV transmission. There is no reason to believe that There is also a need for trials comparing available treatments
treating partners will prevent recurrences or otherwise facilitate in terms of clearance rates, recurrence rates, side effects, and
the treatment of the index case. All women, including the complications of therapy. In addition to these traditional param-
female sex partners of patients with genital warts, should be eters, the general cost-benefit of treatment as well as the cost-
reminded that cytological screening for cervical cancer is rec- benefit of specific therapies need to be established. Discussion
ommended for all sexually active women. Whether or not there of cost was avoided in this review because of the lack of
is a comparable potential benefit to examining sex partners of meaningful prospective data in this area.
women with HPV-related cervical disease is not known at this In addition to treatment of the physical manifestations of
time. genital HPV infections, clinicians need to be trained and pre-

pared to deal with a variety of psychosocial issues that, if not
properly addressed, have the potential for causing emotional

HPV and Anal Cancer Screening morbidity that is greater than the physical morbidity due to the
warts. These issues should be addressed and information about

High-risk HPV types may be the etiologic agents of anal HPV and EGWs should be presented to the patient both ver-
cancer. Patients with high-risk HPV anal infection can develop bally and in the form of written educational materials. As dis-
high-grade squamous intraepithelial lesions (SILs). At present cussed above, it may be useful to evaluate the sex partners of
it is not known how to screen most effectively for anal SILs. patients with EGWs, both to detect and treat EGWs and other
Furthermore, the limited amount of data on the risk of anal STDs as well as to provide education and counseling about
cancer in those with anal SILs makes it difficult to determine HPV and STDs in general.
the circumstances in which treatment will be beneficial. Thus, Of the traditional STD treatment goals, only one cannot
patients who have a history of anoreceptive intercourse, espe- currently be addressed: interruption of transmission through
cially those who have anal warts or who have partners with eradication of infection. We do not know when a patient with
EGWs, should be counseled about the risk of anal cancer. EGWs is infectious, and elimination of EGWs may or may not
Routine anal cancer screening is not currently recommended. influence infectivity. In addition, the long incubation period

and the existence of infection and infectivity in the absence of
symptoms make interruption of transmission challenging. The

Special Considerations greatest hope in preventing transmission would be a prophylac-
tic vaccine.

Pregnancy. Imiquimod, interferon, podophyllin, and po- Treatment can usually eliminate the physical symptoms of
dofilox should not be used during pregnancy. Because genital EGWs. However, without educational and emotional counsel-
warts can proliferate and become friable during pregnancy, ing, the psychosocial symptoms can persist long after the warts
many experts advocate their removal during pregnancy to pre- have gone. The only well-characterized associated morbidity
vent an obstetrical complication. Although rare, low-risk HPV and long-term sequelae of EGWs are the psychosocial impact
types (e.g., HPV 6 or 11) can cause laryngeal papillomatosis and scarring from treatment. Sexually active women with or
in infants and children, and the route of transmission (transpla- without EGWs are at risk for developing cervical cancer. How-
cental, perinatal, or postnatal) is not completely understood. ever, cervical cancer (and likely anal cancer) are sequelae of
The value of cesarean section in preventing this condition is high-risk HPV infection and rarely a complication of EGWs
unknown, and the procedure should not be performed solely or low-risk HPV infection. Most of the morbidity and mortality
in hope of preventing transmission of HPV infection to the associated with high-risk HPV infection can be prevented by
newborn. In rare instances, cesarean section delivery may be cervical cancer screening and, perhaps in the future, anal cancer
indicated for women with genital warts if the pelvic outlet screening.
is obstructed or if vaginal delivery would result in excessive A comprehensive approach including treatment, counseling,
bleeding. and Pap smear screening is required to effectively care for

Immunosuppressed patients. Persons who are immunosup- patients with EGWs. While the gaps in our HPV knowledge are
pressed from HIV infection or other conditions may not respond wide, our current knowledge of EGWs enables their effective
as well as immunocompetent persons to therapy for genital management.
warts and may have more frequent recurrences after treatment.
Squamous cell carcinomas arising in or resembling genital References
warts may more commonly occur in this population, more 1. Koutsky LA, Galloway DA, Holmes KK. Epidemiology of genital human

papillomavirus infection. Epidemiol Rev 1988;10:122–63.frequently requiring biopsy for confirmation and diagnosis.
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