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A direct causal relationship between human 

papillomavirus (HPV) infection and cervical 

neoplasia is well-accepted, but the specific role 

of HPV in the pathogenesis of other cutaneous 

disorders is less clear. This article explores the 

role of HPV in 2 common disorders associated 

with considerable morbidity: external genital 

and perianal warts (EGWs) and actinic 

keratosis (AK). Because the potential role of 

HPV in the pathogenesis of EGW and AK may 

have implications that influence management, 

the available topical pharmacotherapy for 

each disorder also is reviewed.

External genital  and perianal war ts 

represent a possible phenotypic expression of 

HPV infection and results from hyperkeratosis 

and hyperplasia of keratinocytes. The cell 

cycle disruption caused by low-risk anogenital 

HPV subtypes (eg, HPV-6, HPV-11) is similar 

to high-risk HPV subtypes, except low-risk 

HPV E6 and E7 proteins likely bind regulatory 

proteins with less affinity. Although UV light 

clearly has a primary causal role in the 

development of AK, new data suggest that HPV 

infection, particularly with �-HPV subtypes, 

may serve as a cocarcinogen. By impairing 

normal DNA repair and apoptotic mechanisms, 

HPV may set the stage for later UV-induced 

transformation. It also has been suggested 

that HPV may increase the severity of AK 

lesions and contribute to their recurrence 

following therapy. 

Cutis. 2010;86(suppl 5[ii]):1-11.

Papillomaviruses are a diverse group of small 
(55–60 nm), nonenveloped, icosahedral-shaped 
viruses containing double-stranded DNA 

genome.1 More than 120 human papilloma-
virus (HPV) subtypes have been identified. 
Capable of infecting epithelial cells, HPV has 
been associated with a number of diseases 
affecting the skin and mucosal surfaces. For 
some disorders, such as cervical neoplasia, a 
well-accepted, direct, causal relationship between 
HPV infection and the clinical entity exists. 
For other diseases, the role of HPV is less clear. 
We explore the role of HPV in 2 common 
dermatologic disorders: external genital and perianal 
warts (EGWs) and actinic keratosis (AK). Because 
the potential role of HPV in the pathogenesis 
of these disorders may have implications that 
influence management, we also review available 
pharmacotherapy for each disorder.

Although not associated with clinically 
significant mortality, both EGW and AK are 
associated with considerable morbidity. Each 
disorder is explored separately in this article, 
but both result from an imbalance of cell 
proliferation and apoptosis (ie, programmed cell 
death). Furthermore, the natural progression of 
each disorder is dependent largely on the innate 
immunity of a patient. Both disorders generally 
can be diagnosed by clinical presentation, though 
biopsy and subsequent histologic examination 
can be used when the diagnosis is uncertain. 
Preventative measures such as the use of condoms 
and routine use of photoprotection appear capable 
of reducing the risk for EGW and AK, respectively. 
A number of treatments, including both procedural 
and topical therapies, are available for the safe and 
effective management of these disorders.

HPV Basics
The genome of HPV is small, consisting of 
approximately 8000 bases.1 Early genes E1 and 
E2 are responsible for viral transcription and 
replication, while E5, E6, and E7 are considered 
oncogenes and believed to be responsible for many 
of the molecular alterations leading to abnormal 
cell activity. The late genes L1 and L2 code for 
structural proteins that make up the viral capsid. 
Human papillomaviruses are categorized using 
a system of taxonomy determined by homology 
of the L1 gene. Five genera of HPV have been 
identified: �, �, �, μ, and �.1 Human papillomavirus 
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subtypes also can be categorized as mucosal, wart 
associated, or cutaneous based on genome analysis 
and clinical manifestation.

External Genital and Perianal Warts
Approximately 1% of the sexually active 
population in the United States is estimated to 
have EGW.2 The incidence of EGW is greatest 
among adults aged 20 to 30 years, but the disorder 
affects sexually active individuals of all ages, 
accounting for approximately 600,000 healthcare 
visits annually.3,4 On physical examination, EGW 
can present as acuminate, papular, or macular 
lesions, and approximately half of patients will 
present with lesions at multiple sites.4 Lesions 
generally are asymptomatic but can be associated 
with inflammation; pruritus; bleeding; dyspareunia; 
and, in rare cases, obstructive symptoms. External 
genital and perianal warts often can be diagnosed 
based on history and physical examination, but 
a biopsy should be considered in cases in which 
the diagnosis is questionable; the patient is 
immunocompromised; or the lesions are large, 
atypical, or refractory to treatment.4 Biopsy is not 
recommended for the sole purpose of identifying 
the causative HPV subtype. Patients with EGWs 
report substantial impairment of quality of life, 
self-perception, and social lives.5,6

Role of HPV—External genital and perianal 
warts represent a possible phenotypic expression 
of anogenital HPV infection. Most individuals 
infected with HPV have subclinical infections, 
and the immune system often can completely 
clear HPV infection.7 Human papillomavirus 
subtype, skin integrity (eg, existence of local 
trauma), and immune response all impact the 
clinical presentation, or lack thereof, of HPV 
infection. The natural tendency for some EGWs 
to spontaneously regress likely contributes to 
the relatively high placebo response observed in 
controlled trials of pharmacotherapy.

Human papillomavirus subtypes capable of 
infecting anogenital epithelium can be broadly 
classified as low risk or high risk based on their 
association with benign or malignant cervical 
lesions.8 Risk factors for genital HPV infection are 
summarized in Table 1.9,10 Most EGWs are caused 
by HPV-6 and/or HPV-11 infections.4,7 Prophy-
lactic vaccination against HPV-6 and HPV-11, in 
addition to HPV-16 and HPV-18, using a quadri-
valent vaccine is anticipated to reduce prevalence 
of EGW.11 Four-year efficacy data, however, have 
demonstrated that although the overall rate of EGW 
is reduced following vaccination, the reduction is 
not as great as observed for EGWs secondary to 

vaccine-specific HPV subtypes,12 suggesting that 
the proportion of EGWs associated with nonvac-
cine HPV subtypes may be changing.

Overall, EGWs are caused by both hyper-
keratosis and hyperplasia of keratinocytes that 
result from up-regulation of proliferation signals 
and down-regulation of differentiation and growth-
suppressive signals (eg, transforming growth 
factor �1, IFN-�, p53).13,14 Although the molecular 
mechanisms underlying the development of cervi-
cal carcinoma following high-risk HPV infection 
are well-described, the cellular interactions of 
low-risk HPVs and keratinocytes remain unclear.13 
Unlike high-risk HPVs (eg, HPV-16, HPV-18), 
low-risk HPVs do not integrate their DNA into 
the host cell genome but instead remain episo-
mal.4,7 In high-risk HPV infection, binding of the 
viral oncoproteins E6 and E7 to the tumor pro-
tein p53 and retinoblastoma protein leads to their 
inactivation.15 The E6 protein from a number of 
HPV subtypes also can suppress the inflammatory 
cytokine IL-8.16 It generally is believed that the 
cell cycle disruption caused by low-risk HPV 
is similar to high-risk HPV, except low-risk 
HPV E6 and E7 proteins bind regulatory 
proteins with lower affinity than their high-risk 
counterparts.13 For instance, low-risk E6 binds only 
weakly to p53.

Table 1. 

Risk Factors for Genital Human 
Papillomavirus Infection9,10

Young adult age (�25 years)

Age at first sexual activity

Number of sex partners

Short interval between meeting a new sex 

partner and first intercourse

Being uncircumcised (males only)

Coinfection with another sexually 

transmitted infection

Immunosuppression (eg, human 

immunodeficiency virus, posttransplant)

Potential Risk Factors

Oral contraception

SmokingCUTIS 
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Treatment—Reasons to treat EGWs include 
addressing cosmetic considerations, relieving 
symptoms, restoring function, improving quality 
of life, and reducing psychosocial stigma. The 
impact of treatment on transmission of the virus 
remains unknown.7 Treatments can be classified 
broadly as either provider or patient administered. 
Provider-administered therapies can be further 
divided into chemical therapies (ie, podophyllin 
resin, trichloroacetic and bichloroacetic acids, 
interferon) or ablative therapies (ie, cryotherapy, 
laser therapy, surgical removal). Three topical, 
patient-applied modalities (ie, podofilox, 
imiquimod, sinecatechins) offer the ability to treat 
EGWs in the privacy of one’s home but require 
that therapy be continued for weeks to months.

Podofilox, which is available as a 0.5% solution 
or gel, is applied twice daily for 3 consecutive days 
and then is discontinued for 4 consecutive days. 
This 1-week cycle of treatment should be repeated 
until all lesions are cleared or for a maximum of 
4 weeks.17,18 The active ingredient is podophyllin, 
and the formulation lacks the mutagens found in 
podophyllin resin (ie, quercetin, kaempferol).14 
Podofilox inhibits mitosis by blocking 
polymerization of tubulin into microtubules, thus 
inducing necrosis of warts.19 Clearance rates of 
podofilox treatment have ranged from 45% to 
75%, but recurrence rates have ranged from 30% 
to 70%.14

Imiquimod cream 5% should be applied to 
the affected area at bedtime 3 nights per week 
and washed off 6 to 10 hours after application. 

Therapy should be continued until total clearance 
is achieved or for a maximum of 16 weeks.20 It has 
been proposed that the clearance of warts following 
therapy with imiquimod results from increased 
transcription of IFN-�, IFN-�, IFN-�, tumor 
necrosis factor �, IL-2, and 2',5'-oligoadenylate 
synthetase RNA.21 In randomized double-
blind trials, complete clearance rates following 
imiquimod therapy have ranged from 50% to 
75%. Recurrence rates have ranged from 0% to 
approximately 20%.22

Sinecatechins ointment 15%, the most recently 
approved agent in the United States for the 
treatment of EGW in adults, should be applied to 
the affected area 3 times daily until total clearance 
is achieved up to 16 weeks.23 Sinecatechins 
represents the first botanical drug approved by the 
US Food and Drug Administration.24 It includes 
a partially purified fraction of the water extract 
of green tea leaves from Camellia sinensis (L) 
O Kuntze, and 85% to 95% (by weight) of 
the drug substance is composed of catechins, 
predominantly epigallocatechin gallate.23-25 The 
precise mechanisms of action of sinecatechins 
in the treatment of EGW remain unclear, but 
a number of actions of catechins have been 
observed in preclinical studies (Table 2). In a 
pooled analysis of pivotal trials of patients treated 
with sinecatechins ointment 15%, complete 
clearance was achieved by 54.9% of the efficacy-
analyzable population (n�388), while recurrence 
occurred in 6.8% of patients.25 It is expected 
that sinecatechins will be included in upcoming 

Table 2.

Properties of Catechins26-34

Type of Effect Properties

Anticarcinogenic effects Induce apoptosis, arrest cell cycle, regulate gene expression

Antioxidative effects  Free radical scavengers, chelate redox-active transition metal 

ions, inhibit redox-sensitive transcription factors, inhibit pro-oxidant 

enzymes, induce antioxidant enzymes

Antiangiogenic effects Inhibit vascular endothelial growth factor

Antiatherogenic effects Inhibit angiotensin II

Antimicrobial effects  Act against Helicobacter pylori, herpes simplex, adenovirus, 

influenza, and Candida albicans

Immunostimulatory effects  May lead to the release of inflammatory mediators and recruit 

immune cells
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Centers for Disease Control treatment guidelines 
for EGW.35

Actinic Keratosis
Actinic keratosis is estimated to affect more than 
58 million individuals in the United States36; 
it accounted for more than 5.2 million visits to 
dermatologists in 2003.37 Clinically, AK presents 
as skin-colored or red-brown, ill-defined, keratotic 
macules, papules, or plaques with superficial scale. 
The lesions typically are asymptomatic but can be 
accompanied by a burning sensation or pruritus. 
On palpation, AKs often are described as having a 
texture similar to sandpaper.

Histologically, AKs represent focal pro-
liferations of atypical keratinocytes with 
microscopic changes confined to the epidermis. 
Although AKs can present as solitary lesions, 
patients often present with multiple lesions, 
suggesting that molecular alterations are induced 
in many cells in sun-exposed skin, a concept 
called field cancerization.38 Consistent with the 
concept of field cancerization is the presence 
of subclinical AK lesions and local recurrences. 

Although cosmetic concerns may prompt patients 
to seek treatment, the risk for progression to 
invasive squamous cell carcinoma (SCC) compels 
appropriate management of AKs. Although the 
precise rate at which individual AK lesions 
progress to SCC is unclear, current estimates 
suggest that the 10-year progression rate is 
between 6% and 20%.39

Role of UV Light—UV light plays a primary 
role in the pathogenesis of AK. Actinic keratoses 
present on sun-exposed areas such as the face, 
ears, scalp, neck, and dorsal surface of the 
hands. Increased UV exposure, as influenced 
by proximity to the equator and outdoor 
occupational or recreational activities, is a risk 
factor for the development of AK.40 Fair skin and 
disorders resulting in impaired photoprotection 
(eg, xeroderma pigmentosum) also are associated 
with AK. UV light causes disturbances in cellular 
apoptotic mechanisms and induces inflammation, 
both believed to contribute to tumorigenesis 
(Figure 1).41,42

Molecular Alterations—A recent study 
examining the gene expression profiles of 

Prostaglandin
production

(cyclooxygenase
mediated)

Thymidine
dimer formation

DNA and RNA
mutations (eg, p53) 

Oxidative stress

Tissue damage

Immunosuppression

UVA
320–400 nm

UVB
290–320 nm

Figure 1. Mechanisms 

by which UV radiation 

contributes to actinic ker-

atosis pathogenesis.41,42
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healthy skin, sun-exposed skin, AK, and SCC 
confirmed the genetic similarity of AK and 
SCC.43 Dysregulation of the tumor protein p53 is 
considered a key and early step in tumorigenesis.44 

Increased telomerase activity, leading to reduced 
apoptosis, also has been suggested as a step in 
AK formation.44 Additionally, an increase in 
expression of the Bcl-2 protein (an antiapoptotic 
effector), is believed to contribute to the 
development of AK and SCC.40 Cyclooxygenase 2 
overexpression consistently is observed in AK 
and SCC.41,45

Role of HPV—The proposed role of HPV in 
the pathogenesis of AK and SCC stems from 
observations that patients with epidermodysplasia 
verruciformis (Lewandowsky-Lutz dysplasia), 
a rare autosomal-recessive disorder, develop 
wartlike lesions capable of progressing to SCC.46

These lesions commonly contain HPV-5 and 
other subtypes (eg, HPV-8, HPV-12, HPV-14, 
HPV-17, HPV-20, HPV-47) collectively included 
in the �-HPV genus.15,46 Notably, skin cancers 
that develop in patients with epidermodysplasia 
verruciformis are found on sun-exposed skin, 

highlighting the role of UV light, even in patients 
with an underlying genetic defect.

Observations that immunosuppressed patients 
(eg, posttransplant) carry an increased risk for AK 
lend support to hypothesized interactions among 
HPV infection, immune status, and AK/SCC. The 
incidence of SCC in organ transplant recipients 
is up to 250 times greater than the general 
population.8 The co-localization of warts, AK, 
and SCC, as well as the detection of HPV in these 
lesions, further support the role of HPV.8,46

The association of HPV, AK, and SCC also 
has been examined in nontransplant patients. In 
a recent large, population-based, case-controlled 
study, a number of �-HPV subtypes were associated 
with an increased risk for SCC, including HPV-8, 
HPV-24, and HPV-76. Furthermore, there was a 
significant trend between the number of �-HPV 
subtypes for which a person was seroreactive and 
the risk for SCC (P .003). No association between 
basal cell carcinoma and HPV seroreactivity 
was demonstrated.47 Recent studies also have 
examined the presence of �-HPV in AK and 
other nonmelanoma skin cancers.48-50

UV

HPV Immune system
DNA

damage

Cutaneous
SCC 

Immunosuppression

Repair

Apoptosis

Figure 2. Putative role 

of human papillomavi-

rus (HPV) infection as 

a cocarcinogen in the 

pathogenesis of actinic 

keratosis and squa-

mous cell carcino-

ma (SCC). Reprinted 

from Nindl et al,56 Copy-

right 2007, with permis-

sion from IOS Press.

CUTIS 
Do Not Copy

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



Cutaneous Human Papillomavirus

8  CUTIS® A SUPPLEMENT TO CUTIS®

The HPV subtypes implicated in AK and SCC 
development are distinct from those associated 
with EGW or cervical cancer, and the risk factors 
for infection by cutaneous HPV subtypes are 
largely unknown. Seroreactivity to at least one 
cutaneous HPV subtype is nearly ubiquitous.51 Data 
suggest that colonization by specific cutaneous 
HPV subtypes occurs in infancy and are shared 
among family members; additionally, in contrast to 
cervical HPV, infections tend to persist over time.52

The precise mechanisms by which HPV 
infection contributes to AK development are not 
fully understood. The E6 protein of cutaneous 
HPV can contribute to reduced levels of Bak 
protein, which normally has proapoptotic effects, 
its activation being considered a major protective 
response of keratinocytes to UV exposure.8,53 It has 
been suggested that rather than being responsible 
for maintaining oncogenic transformation, 
�-HPV is capable of impairing normal DNA 
repair and apoptotic mechanisms, leading to 
“a pool of genomically unstable cells at risk 
of transformation.”54 It also has been suggested 
that HPV may serve to increase the severity of 
AK lesions and contribute to their recurrence 
following therapy.55

Overall, researchers believe that although an 
association between AK and HPV appears to exist, 
in contrast to UV exposure, HPV infection is not 
required for the development of AK. As such, HPV 
infection should be considered a cocarcinogen in 
the development of AK and SCC (Figure 2).56

Treatment—Because of the risk for progression, 
treatment of all AK lesions generally is 
recommended.40 Treatment modalities can be 
broadly categorized as lesion directed or field 

directed (Table 3). Field-directed therapies offer 
the potential to treat subclinical lesions and 
include 3 distinct topical agents approved for 
the treatment of AK: fluorouracil, imiquimod, 
and diclofenac. Each agent is associated with 
a distinctive mechanism of action and dosing 
regimen that can impact its particular clinical 
profile. Prescribed management regimens should 
be tailored to each patient’s needs. Also, consider 
the patient’s medical status, lesion characteristics 
(ie, size, location, duration), prior response to 
therapy, cost, and clinician familiarity.

Topical fluorouracil is available in a number 
of concentrations for the management of AK. A 
cream formulation with a 0.5% concentration 
is indicated for the treatment of AK lesions on 
the face and anterior scalp and should be applied 
once daily for up to 4 weeks.57 Fluorouracil also is 
available in 2% (solution) and 5% (solution and 
cream) formulations that should be applied twice 
daily for 2 to 4 weeks until erosions appear.58 The 
mechanism of action of fluorouracil is nonspecific; 
it binds to and inactivates thymidylate synthetase, 
resulting in depleted thymidine nucleotides, 
reduced synthesis of DNA, and inhibited cell 
growth.59 Fluorouracil should not be used on 
mucous membranes and is teratogenic.57,58

Two formulations of imiquimod cream are 
approved in the United States for the treatment 
of AK: 3.75% and 5% formulations. As a cream 
formulation with a 5% concentration, imiquimod 
should be applied twice weekly and left on the skin 
for 8 hours; it should be used for 16 weeks on an 
area approximately 25 cm2 on the face or scalp.20 
Imiquimod also is available in a cream formulation 
with a 3.75% concentration. It should be applied 

Table 3.

Overview of Treatment Options for Actinic Keratosis 

Lesion-Directed Treatments   Field-Directed Treatments 

Cryotherapy   Fluorouracil cream 0.5%, 5%; solution 2%, 5% 

Laser therapy   Imiquimod cream 3.75%, 5%

Curettage   Diclofenac sodium gel 3%

Excision   Photodynamic therapy

Dermabrasion   Chemical peels

   Retinoidsa

aNot approved by the US Food and Drug Administration for the treatment of actinic keratosis.
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to the skin of the affected area (either the entire 
face or balding scalp) once daily and washed off 
after 8 hours; two 2-week treatment cycles should 
be separated by a 2-week no-treatment period.60 
Application of imiquimod to the lips and nostrils 
should be avoided.20,60 Imiquimod is an immune 
response modifier that is thought to exert its 
effect largely via agonist activity on toll-like 
receptors 7 and 8, which results in stimulation of 
the cellular immune system secondary to increased 
production and release of numerous cytokines 
(eg, IFN-�, tumor necrosis factor �, IL-2, IL-6, 
IL-8).22,59 It also may have antiangiogenic and 
proapoptotic effects.22

Diclofenac sodium gel 3% is approved for the 
treatment of AK and is not limited by body site, 
but it should not be applied to ophthalmic or 
intravaginal membranes. It should be applied twice 
daily for 60 to 90 days.61 Diclofenac preferentially 
inhibits cyclooxygenase 2 and therefore is 
thought to inhibit angiogenesis and keratinocyte 
hyperplasia.41,59 In vitro studies in SCC cell 
lines indicate that diclofenac directly induces 
apoptosis.62 Treatment of AKs with diclofenac 
sodium gel 3% resulted in significantly reduced 
expression of anti-p53 (P�.009) and anti–MiB-1 
(P�.021) antibodies.63 

Conclusion
New research continues to uncover additional 
subtypes of HPV and identify mechanisms by which 
the virus interferes with cellular homeostasis. 
Although the oncogenic potential of HPV as it 
relates to cervical carcinoma is widely accepted, 
its role in the pathogenesis of other disorders 
is less clear. Scientific evidence conclusively 
implicates HPV, specifically HPV-6 and HPV-11, 
as the causative factor for the development of 
most cases of EGW, but the molecular alterations 
underlying the development of warts have not 
been fully elucidated. Although evidence of an 
association between �-HPV, AK, and SCC is 
mounting, studies regarding causality are needed. 
Currently, research suggests that HPV may act 
as a cocarcinogen in the pathogenesis of AK. 
An increased understanding of the role of HPV 
and the cellular changes associated with EGW 
and AK may allow for the development of new 
therapeutic options and further differentiation 
among existing options.
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The Role of Human Papillomavirus 
in Common Skin Conditions: Current 
Viewpoints and Therapeutic Options

1.  Which genera of human papillomavirus (HPV) 
are most commonly found in actinic kera-
tosis (AK) and squamous cell carcinoma 
lesions and may function as cocarcinogens?

a. � 

b. �

c. �

d. �

2.  Of the US Food and Drug Administration–
approved topical therapies for AK, which one 
is believed to function as an anti-inflammatory 
treatment by inhibiting cyclooxygenase 2 
expression?

a. diclofenac sodium gel

b. 5-fluorouracil 

c. imiquimod cream

d. podofilox gel

3.  In which patient with a “wart” would you be 
most likely to perform a biopsy?

a.  18-year-old woman with lesions on the 

vulva and perianal region that respond to 

topical therapy

b.  21-year-old man with solitary lesion at the 

urethral meatus 

c.  25-year-old immunocomprimised man with 

multiple lesions on the penile shaft

d.  35-year-old woman with multiple 3-mm 

lesions in the perianal area

4.  Which of the following statements regarding 
cutaneous HPV is true?

a.  colonization by �-HPV subtypes is rare

b.  colonization persists over time

c.  colonization typically occurs at puberty

d.  HPV is found in all AK lesions

5.  In pivotal trials of sinecatechins ointment 15%, 
what percentage of patients treated with active 
therapy who exhibited complete clearance 
of all warts had a recurrence of lesions 
on follow-up?

a. 1.6%

b. 6.8%

c. 19.4% 

d. 36.2%

POSTTEST AND EVALUATION FORM
Medical Education Resources and DAW Group respect and appreciate 
your opinions. To assist us in evaluating the effectiveness of this activity 
and to make recommendations for future educational offerings, please 
take a few minutes to complete the posttest and evaluation form. 

There are no fees for participating in and receiving credit for this activ-
ity. During the period of November 2010 through November 30, 2011, 
participants must do the following: (1) read the learning objectives and 
faculty disclosures; (2) study the educational activity; (3) complete the 
posttest by recording the best answer to each question in the answer 
key on this form; (4) complete the evaluation form; and (5) mail or fax 
the evaluation form with answer key to Medical Education Resources 
at 720-449-0217.

A statement of credit will be issued only upon receipt of a completed 
posttest with a score of 70% or better and a completed activity evalua-
tion form. Statements of credit will be mailed within 6 weeks. 

Name Specialty

Organization

Degree
 MD               DO                PA   

 NP                RN                OTHER  

Mailing Address  Hospital/Academic/Office   Home

Address

City                               State               Zip

Telephone                      Fax                 E-mail

Signature Date 

FOR PHYSICIANS ONLY

I certify my actual time spent to complete this educational 

activity to be:

 I participated in the entire activity and claim 1 credit.

 I participated in only part of the activity and claim ___credits.

ACTIVITY POSTTEST

Please circle the appropriate answers:

1. a           b           c           d 

2. a           b           c           d 

3. a           b           c           d 

4. a           b           c           d 

5. a           b           c           d

CME EVALUATION
Please answer the following questions by circling the appropriate 

rating (5=outstanding; 4=good; 3=satisfactory; 2=fair; 1=poor)

EXTENT TO WHICH PROGRAM ACTIVITIES MET THE 

IDENTIFIED OBJECTIVES

After completing this activity, the participant should be better able to:

Analyze the epidemiology of HPV infection and its 

pathogenic correlation with common skin disorders.

5 4 3 2 1

Summarize the putative role of HPV in the develop-

ment of EGWs, nonmelanoma skin cancer, and AK.

5 4 3 2 1

Discuss the molecular modulating effects of 

approved topical therapies for EGWs and AK.

5 4 3 2 1

Please indicate if this activity was free from commercial bias.

 Yes  No

If No, please indicate the topic(s) that were not free from commercial bias. 

Medical Education Resources,1500 W Canal Ct, Building B, 
Littleton, CO 80120-6404; Fax: 720-449-0217

Request for Credit                                  PLEASE PRINT

CUTIS 
Do Not Copy

Copyright Cutis 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /BaskOldFace
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /Raavi
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (These are the recommended settings for exporting PDF Documents to Zmags Publicator.)
    /DAN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /EmbedAll
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




