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Basic Therapeutic Principles and the Strategy in the
Management of the External Anogenital Warts
(Condylomas): A Review

Nader Husseinzadeh®®

Abstract

Genital warts are a highly contagious sexually transmitted disease
involving the anogenital area. They are considered to be benign
proliferative conditions as a result of an infection with a low risk
human papillomavirus (HPV). The goal of this paper is to review
recent available clinical data, and present an overview and strategy
in the diagnosis and treatment of genital warts. Med-line search was
conducted and published papers related to anogenital warts were
reviewed. Treatment results differ and are directly related to the
characteristics of the lesion, the patient’s immune response and the
expertise of the health provider. Smaller lesions are more amenable
and respond to local treatment compared to larger and more exten-
sive lesions. Although genital warts are generally a benign disease,
however infection with certain types of HPV may increase the risk
of premalignant disease. Treatment decisions are based on the num-
ber, location, morphology of the lesion and patients’ co-existent
medical conditions and their preferences for available treatment
modalities. Important issues in the diagnosis and management of
genital warts are discussed and specific recommendations are pre-
sented.
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Introduction

External genital wart (Condyloma) is a sexually transmitted
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disease caused by human papillomavirus (HPV). The hu-
man papilloma viruses are small, nonenveloped and contain
a double- strand DNA genome. More than 35 types of HPV
infect the genital tract [1].

The HPV infects basal epithelium of the skin or mucous
membrane by micro-abrasion. Then its DNA is introduced
into a host cellular genome which results in abnormal cell
proliferation and growth. Cell mediated immunity plays a
major role in regression or progression of HPV infection.
More than 90% of external genital warts are caused by HPV-
types 6 and 11. Such viruses are considered to be non-on-
cogenic or low-risk viruses [2, 3]. Co- infection with high
risk HPV types 16, 18, 31, 33, and 35 are occasionally found
presenting as foci of high grade intraepithelial neoplasia in
genital warts.

Human papillomavirus is a papovavirus. Its capside
lacks an envelope which makes it resistant to various treat-
ments. Typing of HPV according to genotype usually is de-
termined by molecular hybridization technique [4], however,
the use of HPV-DNA typing does not add any additional in-
formation, therefore, is not recommended for patients with
external genital warts.

Prevalence

HPYV infection is probably the most common sexually trans-
mitted disease in the United State. Approximately 20 million
Americans are currently infected with HPV. Another 6 mil-
lion people become newly infected each year. At least 50%
of sexually active men and women get HPV infection at
some point [5]. According to the Center for Disease Control
and Prevention (CDC), 18.3% of female adolescences in the
US have HPV infection which represents a significant public
health concern [6].

Clinical Presentation
Genital warts generally do not become clinically apparent

until several months after inoculation with HPV (Latent).
Genital warts have an indolent course and can be asymptom-
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atic (subclinical). Depending on the size and location, they
can be pruritic and painful (Clinical). The lesions usually
are hyperkeratotic and appear as flat, papule-like, or spiked
around the interoitus, perineum and anus. The lesion can be
single, multiple or confluent like cauliflower .They can pres-
ent simultaneously at multiple sites within the anogenital re-
gion (for example, cervix, vagina, urethra or anus) causing
pain or burning sensation during urination (vulvar dysuria)
and pain during intercourse (dysparunia).

It is very helpful to record the size, location, distribu-
tion, and morphology of the lesions. This will allow moni-
toring for the subsequent disappearance of the original le-
sions and/or to identify the appearance of any new lesions.
All women with genital warts should have a pelvic exam
with cervical-vaginal cytology, tests for sexually transmitted
diseases (STD) and possible colposcopy for abnormal cytol-
ogy to identify coexistence of cervical or vaginal neoplasia.
Routine use of acetic acid for delineation of the lesion before
biopsy is no longer recommended [7].

Patients with anogenital warts require a thorough exami-
nation of the oral cavity, urethral meatus, and anal mucosa.

Diagnosis of genital warts is made clinically by visual
inspection. It may be helped by the application of acetic acid
and colposcopy in subclinical cases.

Biopsy is indicated if the patient is immunocompro-
mised or when the lesion is atypical (for example, pigment-
ed, indurated, fixed, and ulcerated) or does not respond to
therapy. Genital warts should be differentiated from condy-
loma Latum, Seborrheic keratosis, Lichen Planus, Verrucous
carcinoma and micropapillomatosis labialis. Acanthosis with
papillomatosis (elongation of rete pegs) of the epidermis,
with hyperkeratosis and parakeratosis are the histologic hall-
marks of genital warts, cytologically the cells have eccentric,
pyknotic nucleus surrounded by a perinuclear halo which are
known as koilocytes.

Treatments

There are a variety of treatment options for anogenital warts.
No data shows the superiority of one treatment over another.
The patient should be informed about the success rate and
potential risk and complications of each treatment, particu-
larly in immunocompromised patients. The treatment plan
should also include referral of the patient’s sexual partners
to a physician with an expertise or interest in diagnosis and
treatment of genital warts since her partner has probably been
infected even though there might not be gross visible lesions.
Most therapeutic modalities require multiple treatments with
frequent follow up .Treatment strategy should be based on
the size, location, distribution and number of lesions. Small
lesions located in moist or intertriginous area are more likely
to respond to topical treatment. Pedunculated or exophytic
lesions are easily removed with excision.
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Medical Treatments
Tricholoric Acids (TCAs)

These agents destroy the lesion by chemical coagulation of
the cellular protein. For treatment a small amount of solution
should be applied by a health care provider only to the visible
lesions and allow to dry well before the patient sits or stands
up. Care should be taken in protecting the surrounding tissue
by applying petroleum gel, lidocaine ointment, or zinc oxide
cream. If some solution spills over, it should be immediately
neutralized with liquid soap or sodium bicarbonate (baking
soda powder). The treatment is repeated weekly if necessary.
Small lesions may be treated with no skin protection and it
must be allowed to dry. Large and keratinized lesions are
commonly refractory to TCA and may require ablative thera-
pies such as laser, electrosurgery or surgical excision [8].

Podophyllin derivatives

These topical drugs are antimitotic agents that arrest the for-
mation of the mitotic spindles in metaphase, thus prevent
cell division causing necrosis which destroys warts over
time. Podophyllin derivatives should not be used on mucosal
surface or in pregnancy and is contraindicated for patients
who have hypersensitivity or intolerance to any component
of the drug formulation.

Podophyllin resin

Podophyllin is a cytotoxic agent that inhibits tubulin po-
lymerization [9].This solution is a compound with tincture
of benzoin. For treatment; the health provider should apply
the solution with a small Q-tip applicator on each individual
warts. Podophyllin is extremely neurotoxic therefore care
should be taken not to apply it on healthy tissue or on an
open wound because of systemic absorption and neurotoxic-
ity. Treatment can be repeated every 1 - 2 week as long as the
lesions respond to treatment. For very extensive lesions in-
volving larger areas, treating a portion of the lesions at a time
is preferable and it may reduce the severity of side effects
(for example. pain, inflammation, ulceration). Podophyllin
is not a stable compound and has a wide range of reported
effectiveness from 32% to 79% with a high rate of treatment
failure [10].

Podophyllotoxin 0.5% gel or solution

Podophyllotoxin is a purified derivative of the podophyllin
with a mechanism of action which includes antimitosis, in-
hibition of nucleoside transport, stimulation of macrophage
proliferation, and the production of interlukin-1 and inter-
lukin-2. The medication is applied twice a day for 3 days
followed by 4 days of rest in between. For very extensive
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lesions involving larger areas, treating a portion of the le-
sions at a time is preferable not to exceed an area of 10 cm2.
The treatment can be repeated for 4 cycles and the patient
is advised to wash the area 6 - 8 hours after the treatment.
Long term success rate in eradicating these lesions may vary
from 40-90% with post treatment recurrence of 30% to 60%
[11,12].

Immunomodulators (Imiquimod creams)

These drugs stimulate cell-mediated immunity and induce
production of cytokines with antiviral activity (namely Inter-
feron- alpha and tumor necrosis factor) to destroy the HPV
infected cells within the lesion. These drugs also activates
immune cells via the toll-like receptor 7 (TLR 7)-MyD88
- dependent signaling pathway and presumably act through
direct stimulation of dendritic and other immune cells [13,
14]. This immune modification mediates the indirect antivi-
ral, antiproliferative and anti tumor activity of Imiquimod in
vivo. In an attempt to improve the therapeutic efficacy, dif-
ferent concentrations of imiquimod were developed without
increasing the side effects or reducing their efficacy. Imiqui-
mode is a patient applied topical treatment which can cause
redness, itching, burning, or bleeding of the treated area.

Imiquimod 2% cream

This drug is applied topically by the patient at bed time for 6
- 8 weeks. In a randomized, double-blind, placebo-controlled
study to determine the clinical efficacy and tolerability of
Imiquimod (2%) cream to treat genital warts, sixty women
ranging between 18 and 45 years of age (mean 24.3) had
twice daily application of imiquimod for 5 consecutive
days. By the end of 6 weeks, the cure rate was 83.3% among
treated patients while the placebo was only effective in one
patient. Eight patients (13.3%) in the Imiquimod group ex-
perienced mild to moderate, non-objective, drug-induced
symptoms with no dropouts. Among the 26 cured patients,
five (19%) had a relapse after 11 months [15].

Imiquimod 3.75% cream

This drug is applied every night by the patient for as long
as 8 weeks or until the lesion disappears. In two large phase
111, double-blind, placebo-controlled trials [16], application
of Imiquimod once a day for up to 8 weeks was associated
with complete clearance of the warts in 28.3% of patients
compared with 9.4% of the patients using the placebo cream.
Among the patients who experienced complete clearance of
warts, only 15% experienced a recurrence within 12 weeks.
The most common adverse effects included erythema, ero-
sion, excoriation, itching and burning. Less than 1% of pa-
tients discontinued the medication as a result of these side
effects [17].
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Imiquimod 5% cream

This drug is applied topically by the patient at bed time ev-
ery other night for total of 3 applications per week and the
treated area is washed 6 - 8 hours later. The regiment can be
repeated weekly until the lesion clears but not longer than 16
weeks [18]. Comparing the efficacy of these two concentra-
tions (3.75% versus 5%), the 3.75% formulation was found
to be more effective, easy to use and well tolerated. In six tri-
als with HIV-negative patients, complete clearance of warts
at the end of treatment occurred in 51% of patients treated
with Imiquimod cream and 6% in placebo treated patients. In
four trials the reduction (at least 50%) of warts has occurred
in 72% of Imiquimod treated patients and 20% of placebo
treated patients. In three other trials complete clearance of
warts at the end of treatment with no recurrence were 37% in
Imiquimode treated and 4% in placebo group [19].

In a systematic review of Imiquimod for the treatment of
external genital wart through Medline search (1966 - 2006)
Jaffary, F. et al [20] reported that none of the trials compared
imiquimod to other active therapy. Seven Trials compared
Imiquimod (1, 2 or 5% cream) to placebo in immunocom-
petent patients of which only two trials used recommended
dose and dosing regimen with a follow up of 12 weeks du-
ration. The effectiveness of Imiquimod over other existing
therapies for the treatment of external genital/perianal warts
in these trials has not been established. In immunocompetent
patients, there is sufficient evidence to conclude that imiqui-
mod 5% cream applied three times a week for a maximum
duration of 16 weeks compared to placebo provides a short
term advantage in terms of complete clearance with no re-
currence at the end of 12 weeks of follow-up. However there
was a significantly increased adverse effect in patients treat-
ed with imiquimod 5%. They concluded that in immuno-
compromised patients (HIV positive) Imiquimod 5% cream
provides an acceptable efficacy and safety on HIV patients.
Cuisini et al [21] compared the efficacy of Imiquimod 5%
in immunocompromised patients and those with normal im-
mune function.

In HIV patients impaired cell-mediated immunity re-
duced dendritic cell activity and circulating interferon (IFN)
inhibitors which may contribute to the decreased efficacy of
Imiquimode. Therefore when patients with HIV treated for
longer periods (up to 20 weeks) clearance rates increase and
recurrence rates decrease [22, 23].

Sinecatechins ointment

Sinecatechin is a green tea extract which was found to be
effective in treatment of genital warts; however, it has no
known mechanism. Green tea catechins exert antiviral, an-
tioxidative, antiproliferative and immune-stimulatory activ-
ity. It is supplied in 10% and 15% strength. It is applied 3
times a day to insure a thin layer covers the lesion. Treat-
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ment can be continued until the warts are cleared but no
longer than 6 weeks. Medication should not be washed off
and the individual should abstain from sexual intercourse.
The most common side effects are: erythema, pruritis, burn-
ing, pain/discomfort, erosion, ulceration, edema and indura-
tion similar to other topical medications. If these reactions
occur, treatment may need to be discontinued with the op-
tion of restarting after the reaction subsides. In a random-
ized study by Tatti et al [24], patients applied sinecatechins
ointment (15% or 10%) or placebo three times daily for a
maximum of 16 weeks or until all warts cleared. They were
followed for a 12 weeks period of being treatment-free to
assess recurrence. Complete clearance of all warts was ob-
served in 57.2% of patients assigned to 15% sinecatechins
ointment, 56.3% of patients assigned to 10% ointment and
33.7% of patients assigned to placebo (P < 0.001). During
follow-up, recurrence of any wart was observed in 6.5%,
8.3%, and 8.8% in the sinecatechins ointment 15%, 10%
and placebo groups respectively. In another randomized
study Stockfletch et al [25], investigated the efficacy and
safety of Polyphenon E (a proprietary extract of green tea
leaves) 15% and 10% ointment on 503 immunocompe-
tent patients. Complete clearance of all baseline and new
anogenital warts was noted in 53% patients treated with
Polyphenon E (PE) 15% ointment (P = 0.01), 51% for
Polyphenon 10% (P = 0.01), and 37% of the patients for
placebo (P = 0.03). Women responded better than men. Ap-
proximately 60% of women and 45% of men in both active
groups achieved complete clearance of all warts. Time to
complete clearance was comparable for both strengths of
PE ointment. About 78% of all patients treated with either
PE 15% or 10% ointment showed wart clearance rates of
50% or better. Less than 6% patients in the PE 15% and 4%
of patients in the PE 10% ointment groups experienced wart
recurrence during follow-up.

Interferons (INFs)

Interferons are cytokines that have anti-proliferative and
pro-inflammatory properties with broad antiviral activities.
They increase the immune response by activation of lym-
phocyte and macrophage activity. Intralesional and systemic
Interferons have been evaluated with variable results. A
study by Bonnez et al [26] compared two dosages of paren-
tally administered interferon (IFN)-beta in combination with
cryotherapy for the treatment of anogenital warts. Subjects
were randomized to receive 2 x 10 or 4 x 10 IU/m? subcuta-
neous INF-beta injections three times a week for a total of 6
weeks. Cryotherapy was administered concomitantly using
aerosol liquid nitrogen at 10-day intervals. Systemic side-
effects were more common in the high dose group than in
the low dose group (P = 0.02). Using survival analysis, there
was no significant difference between the two groups in rate
of resolution of warts (P = 0.62). However, the rate of ap-
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pearance of a new lesion during the study was significantly
lower in the high dose group (P = 0.04).

Intralesional or systemic Interferon has been used either
alone or in combination with other drugs namely podophyl-
lin and oral isotretinoin [27, 28]. Interferons are expensive
with related side effect when they are used systemically.
They do not prove to be advantageous in terms of efficacy
and therefore are not recommended for routine clinical use
[29].

Chemotherapeutic agents
Fluorouracil 5% (5-Fu)

The 5- Fluorouracil (5-FU) is a cytotoxic and antiprolif-
erative agent which interferes with DNA synthesis. A thin
layer of 5-Fu cream is applied to cover the lesions twice
daily for 2 - 4 weeks. The surrounding normal tissue should
be protected with petroleum jelly (such as Vaseline) to pre-
vent irritation. Little is known about recurrences when 5-Fu
cream is used. In one study, recurrence rate was reported in
50% of patients who were followed beyond the initial study
period [30]. In a randomized phase II study Swinehart et
al [31] reported the result of their study on 359 patients
with 1926 condylomata lesions. For all lesions treated with
fluorouracil/epinephrine gel, the complete response (CR)
rate was 77%. For all patients treated with fluorouracil/
epinephrine gel, the CR rate was 61% (P < 0.002). They
concluded that fluorouracil/epinephrine gel was a safe and
effective treatment for condylomata acuminate. Fluoroura-
cil is currently not recommended for treatment of genital
warts because of its side effects and questionable therapeu-
tic effectiveness.

Bleomycin

Bleomycin is an antibiotic which possesses antiviral and anti
neoplastic properties. It inhibits DNA and protein synthe-
sis. Bleomycin is not thought to bind directly to HPV but it
causes acute tissue necrosis that may stimulate an immune
response [32]. A double-blind, placebo-controlled study of
warts recalcitrant twice to conventional treatments com-
pared one to two intralesional injections of bleomycin to
injections of normal saline. Plantar warts (60%), periungual
warts (94%) and warts on extremities (95%) were cleared
[33]. Five randomized, controlled trials have evaluated the
effectiveness of bleomycin in treatment of warts; however,
it is difficult to compare the results of these trials. Cure rates
varied from 16% to 94%. Three trials demonstrated higher
cure rates with bleomycin than with placebo, one showed no
significant difference between bleomycin and placebo, and
one showed higher cure rates with placebo than with bleo-
mycin. Different concentrations of bleomycin also made no
significant difference after 3 months [34, 35].
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Investigational Treatments

Treatments that currently under investigation for general use
are:

Cidofovir 1% gel

Cidofovir is an acyclic nucleoside phosphonate with an ac-
tivity against DNA viruses. Snoeck et al [36] reported the
result of their study on 30 patients. Nine of 19 (47%) who re-
ceived Cidofovir 1% once daily dose had complete response
compared to none in the placebo group. In a small study
Matteeli et al [37], reported that Cidofovir resulted in 58%
reduction in total wart area in patients with HIV compared
to Placebo group (P = 0.02). Local mucosal reaction was
common side effect. Topical Cidofovir has also been shown
to be an effective adjuvant therapy to surgical treatment of
genital warts. Coremans et al [38] reported that Cidofovir
alone cured the lesions in 32% of the patients and induced
partial regression in 60%. However, in smokers, complete
resolution of the condylomata occurred only in 16.6 percent
compared with 66 percent of nonsmokers (P = 0.03). Use
of Cidofovir is limited because of high cost and compound
preparation of the topical cream by pharmacists.

Therapeutic vaccines

The goal of vaccination is to protect against genital warts
and reduce transmission and HPV related cancer. In a recent
double-blind placebo-controlled study on patients with ano-
genital warts [39], three doses of HPV-6 L2E7 vaccine or
placebo were administered along with either ablative ther-
apy or Podophyllotoxin. Although a positive trend toward
clearance was seen in patients infected with only HPV-6, the
vaccine did not significantly increase the efficacy of con-
ventional therapies, despite induction of adequate immune
responses. Extensive HPV typing by polymerase chain re-
action demonstrated that a majority of screened subjects
(73.7%) were infected with HPV-6 and/or HPV-11 and that
a large proportion (40.1%) were infected with multiple HPV
types. Therefore, therapeutic vaccination failed to increase
the efficacy of conventional therapies. Future therapeutic
vaccine which includes DNA plasmids encoding COPV L1
Elor E2 protein that has already shown promise in animal
models may be considered [40].

Intralesional immunotherapy

The principle of intralesional immunotherapy is to elicit
topical immunity. When an antigen is injected into cutane-
ous warts, a cell-mediated immune response is activated,
resulting in clearance of the warts. Intralesional injection of
interferon-a has been tested in a randomized, double blind,
multicenter trial in patients with genital warts that are recur-
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rent or recalcitrant to other treatments. The interferon or pla-
cebo was injected twice weekly for up to 8 weeks. Complete
clearance was seen in 62% of interferon-a treated as com-
pared to 21% of placebo-treated patients [41]. In a pilot study
using intralesional Mycobacterium vaccine for treatment of
anogenital warts complete clearance rate was 88.9% [42]. In-
tralesional injection of mumps or candida may be a treatment
option for recalcitrant warts that have not resolved with other
therapies. One trial compared the intralesional injection of
wart with candida or mumps antigen to cryotherapy of all
warts .Complete wart clearance was achieved in 74% of im-
mune individuals treated with mumps or candida antigen im-
munotherapy compared to 55% treated with cryotherapy [43,
44]. This approach may become first line therapy for patients
with multiple or large warts or as a second line therapy for
those who have failed traditional treatment.

Retinoids

Retinoids are vitamin A derivitives which have shown to
disrupt epidermal cell growth and differentiation. They are
potent immunomodulator and it has been shown that reti-
noids are anticarcinogenic, including apoptosis of initiated
or transformed cells [45, 46].

Retinoids can be applied topically or systemically. Treat-
ment of warts with tretionin (trans- retinoid acid) cream re-
sulted in 85% clearance in a series of children as compared
to 32% spontaneous clearance in control [47].

Retinoids have shown efficacy in the treatment of cer-
vical intraepithelial neoplasia (CIN) .Two studies reported
that retinoids were associated with regression of CIN2. One
reported a greater complete regression of CIN2 over pla-
cebo, which was of borderline statistical significance, odds
ratio (OR) = 0.5 (95% confidence interval (CI) 0.25-1.02%).
The other study reported a non-significant dose-related trend
towards increased rates of complete and partial regression
compared with placebo. In all studies retinoids had no sig-
nificant effect on regression of CIN3 [48].

Retinoids have not been investigated in the treatment of
anogenital warts. However oral isotrenitonin has shown ef-
ficacy in treating recalcitrant condyloma of the cervix there-
fore it may represent a treatment option for patient with ano-
genital warts [49].

Surgical Treatment

Electrosurgy

Electrosurgical methods used the for treatment of genital
warts are either elecrocautery, using direct current system
which causes thermal coagulation, or loop electrosurgical

excision (LEEP), using alternating current system that can
excise and coagulate simultaneously. A local anesthesia is re-
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Figure 1. Recommended evaluation and management of patients with genital warts.

quired for small lesions and general anesthesia for extensive
lesions; both can be done in an office setting or as an outpa-
tient surgery. A retrospective 5 years study of 213 patients
with extensive anogenital warts treated by electrosurgery
under anesthesia was undertaken to determine clearance and
recurrence rates of the disease. One hundred and seventy six
patients had single procedures, 35 underwent repeat proce-
dures and two (1%) cleared spontaneously before surgery.
Clearance of the warts was found by 3 months in 57% of
the single procedure cases, 78% in repeat procedure patients
and 61% in the whole sample (95% CI 52.4-68.8%). Recur-
rence rates were 24%, 23% and 24% (95%CI 16.9-31.2%)
respectively [50].

Cryotherapy

Cryotherapy destroys the wart by freezing cellular water
causing epidermal and dermal necrosis. A spray gun contain-
ing liquid nitrogen is used for anogenital warts and freez-
ing is applied to each wart for about 10 - 20 seconds (two
freezing/thaw method). Another method is using a cryoprobe
which is a closed system by using nitrous oxide, carbon di-
oxide, or liquid nitrogen. Proper selection of the cryoprobe
tip is important in order not to destroy normal surrounding
tissue. Cryotherapy does not kill the virus, and one should
exercise precautions against both the spread of virus from
patient to patient by contaminated probes and liquid nitro-
gen reservoirs. Treatment can be repeated every 1 - 2 weeks.

Clearance rates of up to 90% with a recurrence rate of 40%
have been reported [51].

Surgical Excision

Surgical excision of external genital wart probably is the most
appropriate and often effective treatment, it provides speci-
men for histological examination. It can effectively remove
any size lesion in one session. Small lesions can be removed
in the physician office under local anesthesia. Large lesions
can be removed in an outpatient surgical setting under lo-
cal or general anesthesia. Hemostasis can be accomplished
with a topical sclerotic agent, light electrocoagulation of the
wound base or approximation of the skin edges with suture.
The clearance rate is not 100% and recurrence may occur at
the margin of excision. Post surgical care should include lo-
cal hygiene and pain control [52].

Laser Vaporization

Laser vaporization with CO2 is also another appropriate sur-
gical method for treating both small and large genital warts
lesions. A focused laser beam can be used to excise the wart,
after which a defocused beam is used to vaporize the base of
the wart. Depth of destruction is commonly limited to less
than 1 mm and should not reach to dermal papilla which may
result in hypo or hyperpigmentation of the skin and scar-
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ing. The cure rate has been reported 64-71% at 12 months.
The hazards in using laser may be associated with the laser
plume, since HPV-DNA has been demonstrated to be present
in CO2 vapor. Because of the cost involved in most cases,
laser ablation is not considered as a first line of treatment.
The procedure is performed under local or general anesthe-
sia depending on the size, number and location of lesions.
The recurrence rate has been reported up to 50% [53, 54].
Schoenfeld et al [55] reported that 24 of 28 (86%) lesions
treated with LEEP and 21 of 28 (75%) of lesions treated with
laser showed no HPV DNA within 2 mm circumference of
the treated lesions.

Discussion

Most sexually active women will be infected by HPV at
some point of their lives and may not know about it. Within
ongoing sexual relationship, both partners are usually in-
fected and should be evaluated. Genital warts can have sig-
nificant physical and psychosexual impact on the patient’s
life style. The individual can develop feelings of guilt, anger,
loss of self esteem and concern about future fertility and can-
cer. The role of the health care provider becomes very impor-
tant to console the patient and insure appropriate diagnosis
and treatment. Genital warts are commonly caused by low
risk HPV viruses, however, patients with genital warts can
also be exposed to high risk (oncogenic) HPV viruses. These
individuals infected with high risk HPV should also be con-
sidered at risk for cervical, vaginal and vulvar neoplasia. Di-
agnosis is based on clinical examination and treatment can
become very challenging. Recalcitrant warts that have been
present for more than 6 months are more resistant to treat-
ment than those less than 6 months. Clearance rate is higher
among young and healthy individuals with short duration of
infection. Remission can occur spontaneously however most
of the time they will require therapy. Treatment may be sur-
gical namely excision, cryotherapy and laser or medical with
antimitotic agents, immune modulators or chemotherapeutic
agents. As yet there is no single effective treatment for ano-
genital warts and there is no clear understanding how cur-
rent treatments will affect transmission or recurrence of the
disease. All sexually active women should be provided any
or all medical information regarding HPV infection, trans-
mission, treatment options, recurrence and prevention. Self-
application of topical treatment can be recommended to pa-
tients with small lesions. Tri-choleric acid (TCA) should not
be applied to large and multifocal lesions at one session. Few
small lesions confined to one area or single large lesion can
be removed surgically under local anesthesia. Those lesions
that persist or re-occur soon after initial treatment require bi-
opsy or surgical excision and change in treatment modality.
In contrast new lesions appearing during treatment do not re-
quire change in treatment modality. Sometimes attempts are
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made to combine therapies in patients with recalcitrant and
recurrent warts. However there is little evidence to support
this type of treatment, therefore more information is needed
on treatment efficacy and complications before making any
recommendation.

A summary of recommended evaluation and treatment strat-
egy is presented in Figure 1. It is important to inform pa-
tients about the long latent reappearance of genital warts.
They should be encouraged to maintain their follow up visits
with gynecologic exam and cervical-vaginal cytology but
not more than women without warts. Prevention and pro-
tection against this sexually transmitted disease has been a
major public health issue however there are other treatment
modalities currently under investigation. Presently the most
promising treatment against genital wart is type-specific
HPV-vaccines.
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