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Human Papillomavirus (HPV)

Genital HPVis the most common sexually transmitted infection (STI) in the United Sates, with an estimated 6
million new infections occurring annuallyPapillomaviruses initiate infection in the basal layer of the epitheli
um causing normally nondividing epithelial cells to remain in an active cell cycle; this may result in a thickene
epithelial lesion. Because papillomaviruses are restricted to the epiltheliumnféeions are laely shielded

from the host immune response, although 90% of cases are cleared natukdy is transmitted by direct
contact, usually sexual, with an infected persdransmission occurs most frequently with sexual intercourse but
may occur following nonpenetrative sexual activitihe afected genital areas of men and women include the
skin of the penis, vulva, and anus, as well as the linings of the vagina, cervix, and4rectum.

Many HPVtypes have been identified; over 40 typdedafthe epithelial mucosaSeeTable 1) Genital wart-
causing HPMypes are often referred to as "low-risk” and cawesrsing HPMypes as "high-risk." High-risk

HPV types are detected in 99% of cervical cancers with types 16 and 18 together accounting for approximate
70% of cases. With 30% of cervical cancers caused by Hiypes that are not contained in available vaccines,
cervical cancer screening programs are still a neceéssity

Genital Warts

Population-based estimates, primarily from clinics treating persons with STIs, indicate that about 1% of the s
ally active adolescent and adult population in the UnitateS have clinically apparent genital wargl.

anogenital warts are caused by HRNd approximately 90% are associated with Hypés 6 and 1.2 After

infection with HPVtypes 6 or 1, the average time to development of new anogenital warts is 2 to 3 months.
However not all persons infected with HRYpes 6 or 1 acquire genital warts due to the body's ability to clear
the infection. And unlike cervical canceanogenital warts can be treated locally

Typically appearing externally as painless, pink or flesh colored swellings of the skin of the genital region, pel
ineum, and perianal region, genital warts can appear singly or in clusters. Genital warts can also manifest in
nally on the cervix, vaginal walls, and anus or within the urethra, in which case the patient is unlikely to be
aware of the infection. Signs of infection may take months to appear or the infected person may never devel
symptoms.Viral transmission may occur despite a lack of visible signs of infe€tion.

Cervical Cancer

TheAmerican Cancer Society estimates that in 200270 cases of invasive cervical cancer are expected to be
diagnosed and 4,070 deaths from cervical cancer are expected. Over the past several decades, mortality ra
to cervical cancer have declined steadily due to prevention and early detection as a result of $creening.

The primary cause of cervical cancer is infection with certain types of’HPvcomplicated HP\infection in

the lower genital tract can progress to cervical intraepithelial neoplasia (Th\) lesion precedes invasive cer
vical carcinoma and is classified as low-grade squamous intraepithelial lesion (SIL), high-grade SIL, and carc
ma in situ. Carcinoma in situ demonstrates cytologic evidence of neoplasia without invasion through the bas
ment membrane and can persist unchanged for 10 to 20 years, but most of these eventually progress to inva
carcinoma.Approximately 70% of invasive cervical cancers are squamous cell tumors, 20 to 25% are adenoc
cinomas, and 2 to 5% are adenosquamous with epithelial and glandular stfictures.
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It is important to note that HPMfections are common in healthy women and only rarely result in cervical can
cer Risk factors for HP\Infection and cervical cancer include having sex at an early age and/or havirg multi
ple sexual partners. Howeyarwoman may be infected with HRWen if she has had only one sexual partner
Persistent HP\Infection is the most important risk factor for the development of precancerous cervical lesions
while immunosuppression, multiple pregnancies, and cigarette smoking may influence progression of precan
ous lesions to cervical cancet

Prevention of HPVin Females

While physical barriers such as condoms may reduce the risk ottdRdMmission, vaccination against patho

logic HPV appears to be anfettive cervical cancer prevention straté§yVaccines are made with inactivated
virus-like particles that are noninfectious but highly immunogenic. Despite a history of genital warts, abnorm:
Papanicolaou test, or positive HPINA test, HPVWaccination is recommended because vaccination niey of
protection from HPMypes of which the patient is not infected. Idedlhe vaccine should be administered

before potential exposure to HRMough sexual activity However females who are sexually active should still
be vaccinated consistent with age-based recommenda#iéns.

Currently one quadrivalent vaccine product (Gardasil®, Merck) containing t#p&s 6, 1, 16, and 18 and one
bivalent vaccine product (Cervarix®, GlaxoSmithKline) containing Hypés 16 and 18 have been licensed in
the United $&tes and recommended by #havisory Committee on Immunization Practices (ACIP) of the
Centers for Disease Control and Prevention (CDC) for administration to girls and young $ien.

Gardasil® is approved for the prevention of cervical, vulvar and vaginal cancers caused typ&H16 and

18; precancerous or dysplastic lesions caused by typas 6, 1, 16, and 18; and genital warts caused by HPV
types 6 and .12 Cervarix® is approved for the prevention of cervical cancer and cervical pre-cancers caused
by oncogenic HP\fypes 16 and 18

In 2007, the CDC reported that 25.1% of adolescent females (13 to 17 years of age) initiated the Gardasil® \
cine seriesX1 dose)4 A rise in vaccination to 37.2% of adolescent females initiating the vaccination sdries (
dose) occurred in 2008, with 17.9% of females receigigloses. In 2008, vaccine initiation rates for

Louisiana were 36.6% compared to 22.4%.ikansas, 15.8% in Mississippi, and 31.6%d@xas!>

HPV vaccination with Gardasil® is FDA-approved for use in all females aged 9 through 26 years. Gardasil®
administered in 3 separate 0.5 mkramuscular injections in the deltoid region of the upper arm or in the higher
anterolateral area of the thigh over a 6-month period at 0, 2, and 6 (8hsTable 2.) The series does not
need to be restarted if the schedule is interrupidte ACIP recommends HPVaccination at agellto 12,

although it may be administered as young as 9 years, with catch-up vaccination for 13 to 26 year old females
who have not yet received or completed the vaccine Setits.

The most commonly reported adverse event associated with Gardasil® vaccination is headacheauSewaer
dizziness, injection-site pain, swelling, erythema, pruritus, and bruising are still common, but have been repol
less frequently Syncope, sometimes associated with tonic-clonic movements and other seizure-like laasivity
been reported following vaccination. It is recommended that patientsgonoleservation for 15 minutes after
administration to monitor for syncop&/hen syncope is associated with tonic-clonic movements, the activity is
usually transient and typically responds to restoring cerebral perfusion by maintaining a siipamelelenbuy
position12

Women who have had a previously severe reaction to yeast should not receive Ga&tasi@ile the vae
cine is Pregnancy Category B, there are no well-controlled studies in pregnant women; vaccination daring pr
nancy should occur only if clearly needed.
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In October 2009, the FDApproved a second HRXAccine, Cervarix®, which provides protection from HE&/

and 186 The vaccine was approved based on findings from AR&RFCIA (PApilloma TRIal against Cancer In
youngAdults) trial, which demonstrated a vaccinéagicy rate of 93% and suggested additional protection from
HPV types not covered by the vaccine (HBM¥es 31, 33, and 43).18.19 TheACIP also voted to add

Cervarix® to its list of recommended HRvimunization options for females. Routine administration is recom
mended amonglland 12 year old girls with catch-up vaccination for females 13 to 25 years old who have not
previously been vaccinatéd.

Cervarix® is indicated for the prevention of cervical cancer and cervical pre-cancers caused by oncogenic HF
types 16 and 18, in females 10 to 25 years of age. It is administered as 3 separatddd&srbly intramuscular
injection at 0, 1, and 6 month&(SeeTable 2.) The preferred site of administration is the deltoid region of the
upper arm. Common adverse events include injection site reactions as well as fatigue, headache, myalgia, g
trointestinal symptoms, and arthralgf.

Like Gardasil®, Cervarix® carries a warning regarding the risk of syncope. Both vaccines are Pregnancy
Category B and should only be used in pregnancy if clearly néédédeach vaccine appears highlyesttive

in preventing its particular HPWifections, and protection has persisted for at least 4.5 years after three injectio
over a 6-month perio®.Differences between the vaccines include approved indications, dosing schedule, and
approved age of vaccinatidA13

Prevention of HPVin Males

Also in October 2009, the FD#&pproved the use of Gardasil® in males aged 9 - 26 years for the prevention of
genital warts caused by HRYpes 6 and 1.20 The decision was based on a phase Il study of 4,065 boys and
men who were randomized to receive the three-dose Gardasil® vaccine or placebo with the fadcige of
nearly 90% protection against genital waftsThe ACIP voted that Gardasil® should be optional for males
rather than part of the approved childhood vaccination schedule.

According to theACIP, the benefits of vaccinating all boys did not outweigh the costs of such a p@Fgram.
Therefore, male HPVaccination is left to a physician's discretion or patient/guardian chbice.

Table 1Association of HPVwith Clinical Lesions [1]

HPV Type Clinical Lesion Suspected Oncogenic Potential
1 Plantar warts Benign
2,4, 27,57 Common skin warts Benign
3, 10, 28, 49, 60, 76, 78 |Cutaneous lesions Low

Mostly benign, but some progress

5,8,9, 12, 17, 20, 36, 47 | Epidermodysplasia verruciformis .
to malignancy

Anogenital warts; laryngeal
6, 11, 40, 42-44, 54, 61, 7( papillomas; dysplasias and

72,81 intraepithelial neoplasias Low

(mucosal sites)
7 Hand warts of butchers Low
16, 18, 30, 31, 33, 35, 39,| High-grade dysplasias and High correlation with genital and
45, 51-53, 56, 58, 59, 66, | carcinomas of genital mucosa; oral carcinomas, especially cervidal
68, 73, 82 laryngeal and esophageal carcinom| cancer
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Table 2 Gardasil® vs. Cervarix®[12,13]

Gardasil® Cervarix®
Indication Prevention of: Prevention of the following causefl
¢ Cervical, vulvar and vaginal cancer by HPVtypes 16 and 18:
caused by HPWpes 16 and 18 * Cervical cancer
* Genital warts caused by HRYpes * CIN grade 2 or worse and
6and 1 adenocarcinoma in situ
Prevention of precancerous or dysplastic * CIN grade 1

lesions caused by HPtypes 6, 1, 16, and 1§
¢ CIN grade 2/3 and cervical
adenocarcinoma in situ
¢ CIN grade 1
* Vulvar intraepithelial neoplasia
grade 2 and grade 3
* Vaginal intraepithelial neoplasia
grade 2 and grade 3
Prevention of genital warts caused by HPV
types 6 and Lin males 9 to 26 years

Approved ages|9 to 26 years 10 to 25 years (females only)
Dosing schedul 0.5 mLIM at O, 2, and 6 months 0.5 mLIM at 0, 1, and 6 months
References

1. Brooks GFButel JS, Morse SA, "Chapter 43. Human CaMirrses" (Chapter). In Jawetz, Melnick,A8lelbeg's Medical
Microbiology, 24e:http://www.accesspharma@pm/content.aspx?alD=2762618&ccessed September 17, 2009.

2. Centers for Disease Control and Prevention. Epidemiology and Preventaccofe-Preventable DiseasestkinsonW, Wolfe
S, Hamborsky J, Mcintyre L, edslth ed.Washington DC: Public Health Foundation, 20@&ailable at:
http://www cdc.gov/vaccines/pubs/pinkbook/default.htAtcessed September 13, 2009.

3. Centers for Disease Control and Prevention. Quadrivalent Human Papillonvadciree MMWR 2007; 56(RR-2):1-24.
Available at:http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5602al.htrAccessed September 13, 2009.

4. Centers for Disease Control and Prevention. CDC Fact Sheet: GenitaAk&iMble at:
http://www.cdc.gov/STD/HPV/hpv-fact-sheet.pdfccessed September 13, 2009.

5. Reichman RC, "Chapter 178. Human Papillomavirus Infections" (Chapter). Kasper DL, Braunwald BSF&latiser SL,
Longo DL, Jameson JL, Isselbacher KJ, eds. : Harrison's Principles of Internal Medicine, 17e:

http://www.accesspharma@pm/content.aspx?alD=2895508ccessed September 17, 2009.

6. Laurajo R, "Chapter 45. Sexuallyansmitted Diseases" (Chapter). LMD, Wofford MR, O'Keefe ME, Posey LM, eds. :
Pharmacotherapy in Primary Cahttp://www.accesspharma@pm/content.aspx?alD=3605068ccessed September 17, 2009.

7.American Cancer SocietyCancer Facts & Figures 2009. Atlanta:American Cancer Society; 2008wvailable at:
http://www.canceiorg/downloads/STT/500809web.pdfAccessed September 13, 2009.

Provider Update November/December 2009




Louisiana Drug Utilization Review Education

8.Young RC, "Chapter 93. Gynecologic Malignancies" (Chapter). Kasper DL, Braunwald EABattauser SL, Longo DL,
Jameson JL, Isselbacher KJ, eds.: Harrison's Principles of Internal Medicine, 17e:
http://www.accesspharma@pm/content.aspx?alD=2889788ccessed September 17, 2009.

9. Centers for Disease Control and Prevention. Recommended immunization schedules for persons aged 0 through 18 years---
United Sates, 2009. MMWR 2008; 57(51&52Rvailable at:
http://www cdc.gov/immwr/preview/mmwrhtml/mm5751a5.htm?s_cid=mm5751aBceessed September 13, 2009.

10. Centers for Disease Control and Prevention. Recommended adult immunization schedule-+tatieéte?089. MMWR 2008;
57(53). Available at:http://www.cdc.gov/immwr/preview/mmwrhtml/mm5753a6.htéccessed September 13, 2009.

11. CDCAdvisory Committee recommends Cervarix to prevent cervical cancer in girls and young women. GlaxoSmithKline Press
release: October 21, 2008wvailable at: http://us.gsk.com/html/media-news/pressreleases/2009/2009_us_pressrelease_10075.htm.
Accessed October 21, 2009.

12. Gardasil® [Human Papillomavirus Quadrivalentdds 6, 1, 16, and 18Yaccine, Recombinant] package insafthitehouse
Station, NJ: Merck. June 2009.

13. Cervarix® [Human Papillomavirus Bivalentypes 16 and 18Yaccine, Recombinant] package insert. Resebriamgle Park,
NC: GlaxoSmithKline. October 2009.

14. Centers for Disease Control and Preventifaiccination CoveraggdmongAdolescent#\ged 13--17Years --- United &tes,
2007. MMWR 2008; 57(40);1D0-1103. Available at:http://www.cdc.gov/immwr/preview/mmwrhtml/mm5740a2.hticcessed
September 13, 2009.

15. Centers for Disease Control and Prevention. Natiotatk,%nd LocahreaVaccination CoveragdmongAdolescent®\ged
13--17Years --- United &tes, 2008. MMWR 2009; 58(36); 997-10vailable at:
http://www.cdc.gov/immwr/preview/mmwrhtml/mm5836a2.ht#vccessed September 22, 2009.

16. FDAApproves Newvaccine for Prevention of Cervical Canc&tDA News Release: October 16, 200®vailable at:
http://www fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm18704&htmssed October 21, 2009.

17. Paavonen J, Jenkins D, Bosch FX, et aficédy of a prophylactic adjuvanted bivalent L1 virus-like-particle vaccine against
infection with human papillomavirus types 16 and 18 in young women: an interim analysis of a phase 11l double-blind, randomized
controlled trial. Lancet 2007; 369: 2161-70.

18. Paavonen J, Naud $almerdn JWheeler CM, Chow SNApter D, et al. Hfcacy of human papillomavirus (HPV)-16/2504-
adjuvanted vaccine against cervical infection and precancer caused by oncogemyp&tP(RTRICIA): final analysis of a double-
blind, randomized study in young womebhancet 2009; 374: 301-14.

19.Walker EP FDA Panel tovote on HPWaccine for BoysAnother One for Girls Available at:
http://wwwmedpagetodagom/ProductAlert/Prescriptions/1586Accessed September 27, 2009.

20. FDAApproves New Indication for Gardasil to Prevent Genatts in Men and Boys. FDNews Release: October 16, 2009.
Available at:http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm187003hteassed October 21, 2009.

21. Hitti M. FDAPanel OKs HPWaccine Gardasil for BoysAvailable at:
http://wwwwebmd.com/sexual-conditions/hpv-genital-warts/news/20090909/fda-panel-oks-gardbsifoAccessed September
27, 2009.

22. RandallT, Pettypiece S. Merck Cancéaccine Fails t&Vin Routine Use in Boys (Update 3jvailable at:
http://www.bloombeg.com/apps/news?pid=newsarchive&sid=ayjcp5i577ZR8dcessed October 22, 2009.

November/December 2009 Provider Update






