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SECTION 5 OF 7 HUMAN PAPILLOMAVIRUS INFECTIONS

HUMAN PAPILLOMAVIRUS
(HPV) INFECTIONS

1 Describe the epi demol ogy, pat hogenesi s and clini cal nanifestations of hunan
papi | | onmavi rus i nfections (HPV) i n nen and wonen.

2 Define anddiscuss the nethods avai | abl e for the detection of clinica and
subclinical infections, includingindi cationsandreliability of newnet hods.

3 Definethe subtypes of HPVand their potential for i nduci ng nal i gnant
transf ornat i on and sequel ae.

4 Describethed fferent treatnent strategies for each anatonncal sites, identify
advant ages and di sadvant ages of each, identify their goal and discuss the
nmanagenent of asynptonmatic HPV.

5 Nane t he conditions, anatomc variants and beni gn and nal i gnant neopl asns t o
be consideredinthedifferential di agnosis.

6 ldentifyconditionsrequiringbiopsy/referral.
7 Dscusstheevaluation, treatnent strategies andfoll owup for pregnant wonen.

8 D scuss therelationshi p between HVand HV, and di scuss t he di agnosi s and
nanagenent of HPVfor HVinfected indi vi dual s.

9 Descri be the nanagenent of sexual partners of persons infected wth HV.

10 Satethecurrent reconmendations for cervical cancer screening andthe
nmanagenent of abnornmal Pap snears.
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Hurman papi |l onavirus (HPV) is a snal |, doubl e-stranded DNA non- envel oped vi rus of
t he papovaviridiafanly. H contai ns about 7,800 to 7,900 base pai rs. No systemfor
reliableinvitrocu tivationexists.

Papi | | omavi ruses are w del y di stribut ed t hroughout mammal s and ar e hi ghl y speci es
speci fi c. Wthin each species, there are mul tipl e subtypes (based on DNA honol ogy)
that are very specific for aparticul ar area of the body. Thus, genital types have specific
tropi smfor anogenital nucosa. More t han 20 subtypes caninfect genital skin, and are
consi der ed mucosot rophi c. 1 nthe hunan t here are over 100 subt ypes of hunman

papi | | onavirus identified. Inorder to be classifiedas anewsubtype, the HPV nust
have | ess than 50 percent simlarityinthe genone w th ot her known HPV types. The
entire genone nust be cl oned, and t he nucl eoti de sequence of its genes B6, E7, and L1
open readi ng frane has t o share | ess t han 90 percent honol ogy t o ot her

papi | | omavi ruses. Al the sequenced papi | | onaviral genones are sinilar intheir overall
genoni ¢ organi zation. Hve open reading frames that are early transcriptional units (EL
B, H, BBand E7) andtwothat arelatetranscriptional units (L1 and L2) as well as a

| ong non- codi ng regi on, have beenidentified on all papillona virus genone studi es. Al
aresinilar interns of size and|ocationw thinthe genone.

1.1 PATHOGENESIS

MECHANISM OF INFECTION

HVinfects stratified squanous epithelial cells andepithelia basal cells (skinand
nucous nentor anes), and stinul ates cel lular proliferation. Infectionwththe virus
causes changes inthe cel | (koil ocytosis) including enl arged nucl ei, irregul ar chronatin,
peri nucl ear cl eari ng and cyt opl asniic vacuol i zati on, a cytopl asnic border that varies from
thicktothin (koilocytosis). Koilocytes are foundto be positivefor HVviral particlesin
40%of cases, HPV antigen i n 50%t o 60%o0f cases, and H?V DNA i n 60%t o 70%o0f cases.
I nfection canresult i nbeni gn hyperpl asia, dysplasia, or invasive carci hona. Therol e of
HVin nmal i gnant transfornation has becone fairly wel |l -establ i shed.

I nthe teenage and young adul t group, the gl andul ar endocervical liningis present on
t he exacervi x (cervical ectropion). As the cervix natures over awonan' s reproductive
life, the cervical ectropionis replaced through a process of squanous netapl asiato
stratified squanous epithelium The stratified squanous epithel i umi s t hought to be
nore protective ingeneral agai nst sexual |y transnitted di seases. Thereis alsothe
possibility that hornonal changes have aninfluence in susceptibility to HVinfection.

NOTES:
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HVreplicatesinthe nucl eus of thecell. Thelife cycle of the virus can fol | owone of
two pat hways. The course of theviral infectionis probably dependent onits subtype,
associ at ed co-factors such as snoking, nutritional status (fol ate deficiency?), i nmune
status, hornonal influences (pregnancy, OOP use) and ot her co-exi sting sexual |y
transmtted di seases. Pathway | invol ves replication of the hunan papill onavirus as a
plasmd. Pathway Il invol vesintercal ati onwthinthe host genone. The second

pat hway i s t hought to | ead t o neopl asti c change.

NATURAL HISTORY OF INFECTION

The natural history of HVinfectionfollows three possibl e routes:
1. onpl ete cl earance of HVafter acute i nfection.
2. Alatent infection.
3. Active, progressiveinfection.

Dat a demonstrating the transi ent nature of HPVinfectionareillustrated by the
fol |l ow ng:

a HOet al in 1998 denonstrated that the nedi an duration of inci dent infection was
ei ght nont hs and that only 30%and 9%o0f i nf ected per sons had det ect abl e H?V by
CNAt echni ques after one and two years, respectively.

a Tateet al, 1996, eval uated the cervical nucosa adj acent tocervical intraepithelial
neopl astic | esions i n 28 wonen. They deternined that, whil e 89 percent of | esions
cont ai ned H?V nucl ei ¢ aci ds, none of the nornal surrounding tissue contai ned HPV.
Thisfindingis consistent wththelowrecurrencerates fol | ow ng abl ati on of | esions,
as wel | as lowindices of HVpositivity innornal cervices during followup.

a Additionally, it has been w del y noted t hat t he preval ence of HPV decreases wth
age, indicatingthat genital HVinfections are age dependent, and that genital HPV
infections at young age can be transi ent. (pservations supporting the transi ent
nat ure of sone i nfections include the i ncrease of host i rmunity (both cell nedi at ed
and nucosal 1gA) wth age, and t he anat om cal changes i nthe nornmal naturation of
the cervi x.

Mucosal i mmuni ty occurs through t he common nucosal i nmune systemwi th the
production of IgAover tine. Thisis aslow del ayed response t hat does not i nmedi at el y

occur wthinitia exposureto HV.

Latent infectionis thought to occur i n 10%of patients wthH»Vinfection. Inthis
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setting, it is hypothesizedthat areservoir of virus exists whi ch can be reacti vat ed by
stresses or changes inthe patient’s inmune function. Ferenczy, et al, 1985,

dermonstrated that, in patients where H?V coul d be docunented i nthe normal tissue
surroundi ng anogeni tal | esions, 67 percent recurred after treatnent. Incontrast, only 9
percent of patients whose nargi ns were negative for the presence of papillonaviral
sequences after treatnent recurred. Hghrisk HVtypes, infectionwth mltiple types,
and ol der age are associatedwth persistent infection, whichinturnis associatedwtha
hi ger risk of A Ndisease.

R sk narkers for di sease expression i ncl ude di mni shed cel [ ul ar i mmuni ty and

i mmunosuppr essi on (hi gher rates of HPV positivity and worse di sease). Hor nonal

i nf | uences (oral contraceptives, pregnancy), snoking and nutritional factors (folate
deficiency) are | ess wel | docunent ed.

ONCOGENIC POTENTIAL

Integration of the E6 and E7 genes of HVintothe cell genoneis inportant for

nal i gnant transfornationto occur. Both B5 and E7 genes code for proteins that suppress
the acti ons of the tunor suppresser gene products P53 and reti nobl ast ona gene. The
nor e nal i gnant HPV subt ypes have gene product E6, E7 that bind nore efficiently to
the t unor suppressor genes than the | owoncogeni ¢ subt ypes.

Wii | e 30 t o 50%o0f sexual |'y active peopl e are i nfected w th hunan papi | | onavi rus,
progressi on to cancer occurs inless than 1%of wonen. Hghrisk type HVinfection
aloneisnot sufficient for the devel opnent of cervical cancer: other co-factors, such as
snoki ng, hornonal exposure (mul tiparity, prol onged GCuse??), nutritional deficiency,
H_A hapt ot ypes, other genital tract infections, and i nmunodefi ency (especially HV

i nfection), nay be invol ved.

Anearlier study, (Nash et al, 1987) evaluating 45 patients who had H?V on Pap snear s
denonstrat ed t hat 33%pr ogr essed fromnornal cervix to cervical intraepithelial
neopl asi a over an average of 10 nonths. :

QLASS FI CATI ON F HPV TYPES. Mucosa/ geni tal subt ypes can be cl assi fi ed by
oncogeni c potential : as | owor highrisk.

KEY POINTS:

* Natural history varies among individuals depending on viral and host factors
e Many have asymptomatic infection

¢ Genital warts can regress spontaneously in 10% to 30%

* Reoccurrences common after treatment (up to 60%).
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MUCOSAL AND GENITAL TYPES

Type Associ at ed D sease
Low Ri sk
6,11 Cause papi | | onas of upper ai rways an external genital

condyl oma. Type 6 found i n only 0%t o 5%o0f cancers while
type 11is found i n 0%t o 10%of cancers

42, 43, 44 Qoselyrelatedintheir nucl ectideto 6, 11
H gh R sk
16 Present in 50%(range: 45%t o 65% of hi gh grade

squanous i ntraepithelial |esions of the cervix and
i nvasi ve cancer .

Present in 15%t o 40%of | owgrade | esi ons of the
Cervi x.

Present i n 85%of hi gh grade | esions in other
areas of the anogenital tract.

Present in 40%of subclinical |esions of the vul va
and 10%of recal citrant condyl orma acum nat a.

18 Very rarely foundinlowgrade | esi ons.
Invol vedinfaster transit tinetoinvasive cancer in
squanous and gl andul ar | esi ons.

Qosely linkedto gl andul ar dyspl asi a and
adenocar ci nona of t he cervi x.
Found i n 15%t o 25%o0f cancers.

31, 33, 35, 39, 45, 51, 52 Associ ated w th Dyspl asi a Types 31, 33, 35 foundin
5- 10%o0f cancers.

KEY POINTS:

« HPV type 6 and 11 are most common types to cause genital warts and are rarely associated with genital tract cancers.
¢ HPV subtype 16 and 18 are the types most commonly associated with genital tract cancers

* More than 95% of cervical cancers are associated with ancogenic HPV types.

* The majority of women infected with HPV (16,18) do not develop cervical cancer.
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1.2 EPIDEMIOLOGY

PREVALENCE IN THE USA

More accurate to speak i nterns of preval ence t han i nci dence. An accurate eval uati on
of preval ence of HPVinfectionsisdifficult: theinfectionis not generally reportabl e
(except in MAand LA), nost infections are subclinical and often go undi agnosed,
sensitivity of detection varies wth the nethod used, and progressi on and regressi on
of infection occurs.

Based on serol ogi cal studies, it isestinatedthat, anong sexual |y active wonen, over
50%have been i nfect ed by one or nore genital HV types, w th 15%havi ng evi dence of
current infection, 50- 75%o0f whichiswthhighrisktypes, and 1%have genital warts. A
recent study denonstrated that incident HPVinfecti on over a 36 nont h peri od was 43%
Level s of current infectioninnenappear to bethe sane as for wonen, but positive
serumpositivity is|ess coomon. The accuracy of serol ogy i s bei ng eval uated and thi s
techniqueis currently only used for research purposes.

The preval ence of HPVinfectioninthe USA (assessed by DNA t echni ques) is
estinated tobe 20 mllion, the ng ority of whichare subclinical. Based on various
studi es, the annual incidenceisestinatedtobe 5. 5mllion Estinated preval ence of
genital wartsis1.4mllion. Mst infections occur inyoungadults, peakinginthe20to
24 age group. Qurrently HPVinfections have reached epi dem ¢ proportions i n young,
sexual |y acti ve popul ati ons.

Overal |, 1%t o 2%of Pap snears have evi dence of HPVinfecti on. Sone studi es have
denonst rat ed hi gher preval ence. Mass screeni ng st udi es usi ng hybri di zati on

t echni ques on cel | s col | ected fromcervi cal snears denonstrated that 10 t o 30%of
speci nens had evi dence of HPVinfection. G oss sectional studies of certain

popul ati ons of wonen w th nornal cytol ogi es suggest that 20 t o 50%of sexual |y active
young woren have det ect abl e HPV i nfection, and that preval ence decreases w th age.

HPV DNA has been found i n over 95%of cervical condyl oma accumnata, all pre-

nal i gnant cervical |esions, andinvasi ve cancers. An esti nated 400, 000 t o 500, 000 cases
of cervical cancers occur annual l'y. Cervical cancer is the second | eadi ng cause of cancer
deat h worl d wi de. Therefore, understandi ng of the epi dem ol ogy and pat hogenesi s of
hunan papi | | omavi ral infections is crucial. The nean age for woren who devel op
cervical dysplasiais20to 25, and carcinonainsituandinvasive cervica cancer i s 30
and 50 respecti vel y.

KEY POINTS:

* HPV is the most frequent viral STD, estimated to infect 20-40 million adults in the US
* Rates Highest in young, sexually active population, with peak prevalence in 20-24 year olds
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TRANSMISSION AND INCUBATION

HVis predomnantly transmtted by di rect sexual contact which invol ves mcro-trauma
as part of sexual behavior. Thisleadstotheintroductionof vira particlesinthe
basenent nenbrane of the skin. Transmission occurs fromnaletofenale, fenaleto
nale, naletonal e and fenal e to fenal e, and can occur fromasynptonatic and
subclinical patients. Over %sof partners of personsinfectedwthgenita warts

devel oped condyl omat a on average 2 to 3 nont hs after exposure. The nunber of
lifetine partnersis associatedwthcurrent andlifetineinfection. Mreinportantly,

t he nuniber of nore recent partnersis associatedwthcurrent infection. HVtype 6
and 11 can be transmtted vertical |y during childbirth. Juvenile | aryngeal papil | onat osis
isarare sequel a of vagi nal delivery. Gondyl ona i n preadol escent children: often, but
not al ways due to sexual abuse. Ml e partners of wonen w th cervical cancer have a

hi gh i nci dence of HPVinfecti on.

The i ncubation periodis|ong, and canbedifficult toaccurately assess because of
subclinical infections andthe effect of host inmunity. It is estinatedto be anywhere
fromt hree weeks to 20 nont hs or nore.

Rol e of fomte transmssionis unclear andis probably rare.

-factors for transmssi on, persistence and neopl asti c change i n H?V: tobacco use, oral
contraceptives, and possi bly concurrent sexual |y transnmitted di seases such as her pes

si npl ex, Chl anydi a trachonatis, Gytonegal ovi rus and Epstei n-Barr virus.

Prior HPVinfectionat other sites does not appear to of fer protection.

1.3 CLINICAL MANIFESTATIONS

The majority of HPV lesions are asymptomatic. In addition to genital tract
manifestations, oral lesions can occur in men and women, but are relatively
uncommon.

VOVEN

CLINICAL MANIFESTATIONS OF HPV INFECTION CAN BE DIVIDED INTO BENIGN
LESIONS, PREMALIGNANT LESIONS AND INVASIVE CANCERS.

KEY POINTS:

e Transmission of HPV probably requires contact with viable HPV and microtrauma to the skin/mucous membranes.
e |t can occur from asymptomatic and subclinical patients.

e Prior HPV infection at other sites does not appear to convey protection.

¢ Incubation period can be long, and subclinical infections predominate.
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BENI GN LESI ONS

Lesi ons conmonl y occur inareas of coital friction: fourchette, |abianinora, |abia
naj ora, perineum vagi na, cervix, anus.

A Ml var condyl ona: acuminata or flat
Can showa w de range of appearances. d assi cal |y, condyl ona acun nat a appear as
exophyti c fl esh col ored pi nk or hyper pi gnent ed papul es or pl aques. Smal |, rai sed,
crusted | esi ons can appear on the vul var or perianal region. The | esi ons can be
hyperkerat oti c on dry skin. B gger condyl ona can appear confl uent, rising above t he
skin | evel. I ninmmunoconpronm sed patients, the condyl ona can extend up onto the
nons and back ont o t he butt ocks. Mul var condyl ona can be conpl et el y
asynpt onati ¢, or can be associ ated w th dyspareuni a, pruritis and burni ng
disconfiort. For lesionsthat arequitelargetherecanbeirritati onfromthe wearing
of underwear. Sral | papul ar changes on the skin can sonetines be attributedto
HPVinfection. These vi sual changes can either be conpl etel y asynpt onati c or can
be associ ated w th vul var pruritus and burning. Hat condyl ona are mninal |y
el evat ed f| esh col ored pi nk snoot h surface, and are general |y nore of t en seen on
internal structures such as the cervix.

B Vagi nal condyl oma
Exophyt i ¢ condyl ona (acunminata) can al so occur inanultifocal patterninthe
vagi na, and are general | y non-kerati ni zed when present on nucosal surfaces. H at
| esi ons are common. Synpt ons i ncl ude di schar ge/ bl eedi ng, al t hough t hey ar e nost
of ten asynptonati c. Rarely, obstruction of the birth canal nay occur dueto
i ncreased growt h of | esi ons during pregnancy.

C Gervical condyl ona
The naj ority of cervical condyl oma are flat, al t hough occasi onal |y rai sed
| eukopl asti ¢ | esi ons can be seen.

D Anal condyl oma
Do not necessarily inply anal intercourse: they nay be secondary to aut oi nocul ati on.
Wsual |y asynpt omati ¢, but nay cause pai n and bl eedi ng on def ecati on.

PREMALI GNANT LESI ONS

Intraepithelial neoplasiaof thelower genital tract can be categorized by site.

NOTES:
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Al intraepithelia neoplasiacan be dividedintolowgrade or high grade | esi ons (hi gh
grade squanous i ntraepithelial |esionor HE L and | ow grade squanous
intraepithelial lesions or LG3L). Lowgradelesions are usual |y hi stopathol ogi cal | y
associ at ed w t h cyt opat hi ¢ changes of hunan papi | | omaviral infection. H gh grade

| esi ons i ncl ude noder at e t 0 severel y dyspl asti ¢ changes.

A Milvar Intraepithelia Neoplasia(MN
Appear s as a di screte pi gnent change on the vul var skin. Thi s pi gnent change can
be white, gray, black or red. Mdst cormonly it is graytoblack. Thereis asharp
border tothelesion. Thelesionnay or may not be rai sed and i s usual |y nul tifocal .
These | esi ons can be conpl et el y asynpt onati c, or can be associ at ed w t h burni ng
and i t chi ng.

B Vaginal Intraepithelia Neoplasia (VAN
I's an asynpt onati ¢ nucosal change that can occur anywhereinthevagina. It is
seen under col poscopi ¢ direction as discrete, sharp bordered regi ons of white
epi thel i umt hat may or nay not be associ ated wi th atypi cal vascul ar changes.

C Gervica Intraepithelia Neoplasia (AN
I's alsoasynptomatic. This can appear as unifocal or nultifocal white, discrete
| esi ons seen by col poscopy, but usual |y not by the naked eye. These | esi ons can be
associ ated wi th atypi cal bl ood vessel s such as a nosai ¢ ( cobbl estone) or punct at e
vascul ar pattern.

D Bowenoi d Papul osi s
Bowenoi d papul osi s i s a formof carci noma-insitu whi ch presents with single or
mul tipleflat-topped or rough papul es whi ch are 2-4 nmi n di aneter, fl esh col oredto
red brown. The lesions are usual |y recal citrant to nornmal wart therapi es. They nay
be confused wth genital warts, pignented nevi or seborrhei c kerat oses, and
general |y fol | owan i ndol ent course w thout i nvasi on, except when | ocat ed on t he
cervi x or the anus.

MALI GNANT LESI ONS

I nvasi ve cancers of the |l ower genital tract have al | been associ at ed w t h hunan
papi | | onavi rus i nfections. These include anal, vul var, vagi nal and cervical invasi ve
cancers.

NOTES:
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A Milvar and Perianal Gancers
Can appear as araised or ul cerated | esion onthe surface of the skin. Very snal |
cancer s nay be asynptonatic. However, with tinme these cancers becone pai nful and
can bl eed. | nvasi ve vul var cancers have a bi nodal age di stribution. The younger age
group, nean age 40 years, is highly associ ated wth HV. These | esions are usual | y
mul ti focal and can be associ at ed w t h i munosuppr essi on. The second age gr oup,
nean age 70 years, have vul var cancers that are not associ ated with H?V. These
cancers are usual | y uni focal and nmay berelatedtochronicirritation of the vul var
skin. There i s an average del ay i n di agnosi s of one year for wonen w t h vul var
cancers. Thisis dueto both patient and heal t hcare provi der del ay. Gormonl y
wonen who conpl ai n of vul var itching or disconfort aretreated wth creans before
a di agnosi s by bi opsy i s made. Additional |y, wonen nay del ay presentingtotheir
heal t hcar e provi der because of enbarrassnent. Perianal cancers are highly
associ at ed wi t h i mmunosuppr essi on.

B Vaginal Gancers
Gonpri se 1%of all fenal e genital nal i gnanci es. They are associ ated wi th HPV
i nfections. The nost conmon site of vagi nal cancer i s the posterior upper third of
the vagi na. Frequently these cancers are nissed when they are snal | because t hey
ar e hi dden by t he specul umbl ades. Early cancers are asynptonatic. However, nore
advanced cancers are associ ated w t h abnor mal vagi nal bl eedi ng and pai n. n
physi cal exanination, these cancers wll appears as adiscrete, rai sed or ul cerated
lesionthat are hardto pal pation.

C Qervical Gancer
I's highly associ ated with HVinfection. Asynptonati c cancers are pi cked up by
Pap snear screening. Qninspection, acervical cancer can appear exophytic wth a
pol ypoi d, rai sed grow h on t he exocervi x, or endophyti c wi th expansi on of the cervi x
froma cancer arisinginthe endocervical canal. Early synpt ons i ncl ude post -coital
spotting, abnormal vagi nal bl eedi ng, and an abnor mal di scharge. Late synpt ons
that areworrisone for netastatic spread incl ude bl adder outl et obstruction,
consti pation, back pai n and | eg swel i ng.

R sk factors for cervical cancer suggest sexual transmssion: early age of sexual
activity, nultiplesex partners, partners wth penile cancers or prior consorts wth
cervical cancers, history of STDs (syphilis, G5 CI, HV, HPV).

n

NOTES:
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MEN

HVinfectionis commonly subclinical innen. The pick up of subclinical infectionsin
nenis usual |y due to the devel opnent of active di seaseintheir sexual partner.

Mani festati ons of HWP i nfecti on i ncl ude beni gn | esi ons, pre-invasive | esi ons, and

i nvasi ve cancers. Mnifestations can be multicentric.

BENI GN LESI ONS

A Peni | e Condyl oma Acum nat a
Can be seen as exophytic genital warts that are nost often present onthe frenul um
coronal sul cus, inner prepuce and gl ans. These are areas where m crotrauna duri ng
coitusisnost |ikely. Lesions can al so be present onthe shaft or the scrotum Penile
fl at condyl oma can be seen as acet o-whi t e nacul es and papul es. Mst are
asynptonatic. Periurethral |esions canoccur. Thengjority areintheternnal
urethra (80 percent) but these can spread to the proxinal urethra. Menw || present
wth conplaints of reductioninurinary streamor urethral di scharge and bl eedi ng.

B Perianal Gondyl oma and Rectal Condyl ona
CGan be seen, and this is seen nost often in nen who engage i n recepti ve anal
i ntercourse. Subclinical |esions of therectal nucosa can al so be present.

PREMALI GNANT LESIONS AND MALI GNANT LESI ONS

Prenal i gnant | esions of the penis (M N and nal i gnant penil e cancer is very rare.
Anal carci nona can have t he sane nmani festati ons as i n wonen.

The diagnosis of HPV infections and clinical manifestations can be made by
clinical examination, HPV DNA detection methods, cytology, and colposcopy
with biopsy.

PHYSICAL EXAMINATION

Gondyl oma accuminata are visible at thetine of the examnation. Mny patients wll
present because t hey have noticed themonthe external genitalia. Careful examnation

KEY POINTS:
The spectrum of clinical manifestations of HPV includes:
e Subclinical infection
*  Benign Lesions (condyloma acuminata, dome-shaped papules, keratotoc warts and flat warts)
«  Premalignant lesions (Bowenoid papulosis, intraepithelial neoplasis)
* Malignant lesions (cancer - vulvar, cervical, anal, penile)
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of the vul va, perineum vagi na, cervix, peni s, scrotumand anus for the presence of
| esi ons shoul d be perforned. S npl e and easy, but w Il mss subclinical infections.

The use of 3 to 5%acetic aci d can enhance detection of flat | esions of the anogenital
area and t he vagi na because they turn white. Gells becone dehydrat ed and | esi ons t hat
are nor e nucl ear dense appear white. Keratinized skinis slower to denonstrate

acet owhi t eni ng t han t hi nner nucous nenbr anes. Lowspeci ficity: 50%t o 60% because
oftennoted at sites of prior trauna/inflanmati on. Grerall, it haslimtedval uein
routineclinica practice.

Qounsel i ng on STDs shoul d be of fered, and al | patients shoul d be of fered a hunan
I rmunodef i ciency virus (HV) test. Patients shoul d al so be screened for gonorr hea,
syphi | i s and chl anydi a.

DNADETECTION

HPV det ect i on net hods are speci fic for the detection of HPV. They usual |y report by
types grouped as “l owrisk” or “high risk” HPV. These net hods i ncl ude: Sout hern B ot
Dot Bot, insituhydridization, hybrid capture (includingMra-Papand M ra-Type) and
pol ynerase chai n reaction (PGR. The Dot B ot techni queis the cheapest and qui ckest
eval uation, whilethe PCRis the nost sensitive.

The Oigene Hybrid Capture Il is acomercially avail abl e hi ghly sensitive HV DNA
anplificationassay. It is conprisedof abattery of RNAprobes testing for any of the

hi gh ri sk HPV subtypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68). Its perfornance
inthe triage of ASQUS and ASGJS has recent |y been assessed and shows proni si hg
results: it is 90%sensitiveindetecting AN/ 3inASAE wth an acceptabl e specificity
(40-65%. Performance was sinmlar with ASGI Qhgoing studies areevaluatingits
use as an adj unct to Pap snear screeni ng (i ncreasi ng the detection of AN/ 3,
determininginterval s for screening or cut-off age for ol der wonen, foll ow up
nanagenent of A N1) or sol e net hod of cervical cancer screening (in countries where
wonen ar e not reached by conventi onal Pap snear screening).

n

CyToLOGY

Gytol ogy with the Pap snear or the ThinPrep | i quid cytol ogy systemwi || provide
i ndi rect evi dence of H?V based on koi | ocyt osi s changes i n the vagi na and cervix. Its
nai nuse i s to detect preinvasive andinvasivelesions. It isrelatively non-invasive

KEY POINTS:

« Visual inspection usually adequate for diagnosis of genital warts; biospy recommended for atypical apperance
(pigmented, fixed, indurated or ulcerated).

« Acetic acid staining not generally recommended.

 Cervical cytology, by standard or liquid-based methods, recommended annually for sexually-active women.

* HPV DNA testing and typing not generally recommended, but may be useful for triaging ASCUS
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and i nexpensi ve. |t has a good specificity but a poor sensitivity for HV. The

Thi nPrep systemi s nore expensi ve, but is nore sensitive and specific: fewer

unsati sfactory Paps, fewer ASOUS (20- 30%decr ease), increased sensitivity for HE L
(50-120% and i ncreased sensitivity for LGS L (50-70%.

The rol e of anal Pap for cytol ogi ¢ screeningis under investigation (see page 21).

PAP SMEAR
It isinportant to use good technique for perfornming the snear cytol ogy to i nprove
accur acy:

a ldeally, nothinginthevaginafor at | east 48 hours
a Best innid-cycle, avoidduring nenstruation

a Do not use | ubricant

a @ently renove excess mucus wWith alarge scopette

a Insert snall end of spatul ain the endocervix, and rotate 360° to sanpl e the
ect ocer vi X

a Sanpl e the endocervi x by i nserting and rot ati ng cyt obr ush
a Applyeachtoslideinthinnonol ayer of cells; roll endocervical sanpl e onto slide

a Quicklyaddfixativeor spray, have everythingready toavoidair drying
THINPREP SYSTEM

Approved by the FDAin 1996. As with the conventional Pap snear, requires collection
of cells fromthe exocervi x and t he endocer vi x (broomor spat ul a and cyt obrush). The
collectiontool s are shaken vigorously inthe via containingthe preservative sol uti on
and then renoved. Afully aut omat ed syst emrenoves bl ood, mucus, debris and white
bl ood cel | s fromt he speci nen, whichisthenevenly distributedonaslide. Thisresults
inasnear that i s nore representative of the sanpl e and with mini nal obscuri ng
naterial .

COoLPOSOOPY

ol poscopy i s the use of a hi gh powered | i ght source and nagni ficationto eval uate
nmucosal regi ons of the vagi ha, cervix or penis for prei nvasi ve and earl y i nvasi ve
lesions. Al lesionsthat are seen needto be biopsiedfor direct histol ogi c anal ysi s
bef or e a di agnosi s can be defini tivel y nade.

NOTES:
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The indi cation for col poscopy i s based on cytol ogi ¢ fi ndi ngs. The presence of external
wartsisnot anindicationfor col poscopy.

HISTOLOGY

Wsed i n conj unction w th col poscopy to confirmcytol ogi ¢ findi ngs as descri bed above
and t o det er mine t he grade of neopl asi a when present. It is al so used on external

| esi ons when the di agnosi s is uncertain, the | esions are atypi cal i n appearance and
refractory to standard therapy, or ininmunosuppressed hosts (see bel ow).

H stol ogi ¢ confirnation of the presence of HPV becones | ess certai n when one of the
followngis mssing: basal cell hyperpl asia, acanthosis, papillonatosis, koilocytosis,
par akerat osi s, mld nucl ear atypia.

1.5 DIFFERENTIAL DIAGNOSIS

H ease see t he vi deot ape for visualizationand further descriptionof theselesions. The
differential diagnosis of HVincl ude:

a ndyl omalata |esions of secondary syphilis (see Section?2). Tendto be snoot her,
noi ster, and nore rounded t han HPV | esi ons. They are OF positive for T. pal li dum Can
be easily confused wth H?V, therefore, always request RPRwhen eval uati ng
condyl ona acum nat a.

a Ml | uscumcont agi osum papul es wth a central dinple, caused by pox virus. Rarely
i nvol ves mucosal surfaces. Mbst often found on t he nons pubi s, | ower abdonen,
| abi a n@j ora, inner thighs.

& Seborrheic keratosis: rai sed, whitish, scal ed|esionsthat can found onthe | abi a
naj or a.

a Lichen planus: general ly seenin ol der wonen. Appears as white | esi ons on the
vul va.

a PHFnkpearly penile papul es: mul tipl e papul es of t en surroundi ng t he ski n j ust bel ow
the glans. Gten mstaken for HPV by i nexperienced clini ci ans.

a Qher lesions to be distingui shedincl ude vestibul ar papil | ae, sebaceous gl ands and
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ski ntags.

a Performa bi opsy for atypi cal presentation of |esions (dark, ul cerated, pi gnented,
fixed, indurated, extensive), if |esions worsen during therapy or are unresponsive to
standard t herapy, and i n i munoconpr om sed host s.

The goal of treatnent istoeradicatewarts for cosnetic reasons or for reducti on of
synptons, or treatnent of preinvasive andinvasivelesions. Notreatnent nodality wil
eradicatethevirus. It isinportant, therefore, toavo d causi ng excess scarring, whi ch
canleadtopainand mutilation of the external genitalia. Svall and asynptonatic

| esions that are not pre-invasive or i nvasi ve can be fol | oned clinical |y wthout treat nent
if thepatient isconfortablewththis, has anorna imune function, andthereis a
nechani smf or cl ose fol | owup, since alarge percentage of lesionsw | regress. Thereis
no evi dence that the treat nent of visiblewarts influences the devel opnent of cervi cal
cancer. The renoval of warts may or may not decrease infectivity.

None of the currently avail abl e treatnent nodal itiesis superior toothers, sononeis
ideal for all patientsandall warts. Factors that nay i nfl uence t he choi ce of treat nent
i ncl ude nunber, size, anatomc site, norphol ogy, cost of treatnent, conveni ence,
adverse effects, patient preference, provider experience, and host i nmune st at us
(pregnancy, HVinfection). Ingeneral, warts on noi st surfaces and/or | ocatedin
intertriginous areas respond better totopical treatnents such as TGA podophyl Iin,
podofi | ox and i mqui nod t han do warts on dri er surfaces.

Regardl ess of treatnent, upto? ,of patients w |l experience recurrences of condyl ona
wthin3to 6 nonths of therapy. Many patients w Il experience multipl e recurrences
after cl earance.

CONSULT THE CDC 1998 QGUIDELINES FOR TREATMENT OF STDS FOR MORE COVPLETE
| NFORMATI ON

n

TREATMENT OF EXTERNAL CONDYLOMA OF THE GENITAL TRACT

Treat nent can be di vi ded i nto nedi cal and surgical therapy, and patient applied and
provi der admni stered therapi es. Medical therapy invol ves pl acenent of sone sort of

NOTES:
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| ocal |y destructive conpound t hat causes exfoliation and sl oughi ng of the skinor nucosal
menbr ane.

PATI ENT - APPLI ED THERAPI ES

a Podofil ox 0.5%sol ution (CGondyl 0x®
Purifiedactiveingred ent of podophyllin. Gan be used for self-treatnent inpatients
who are abl e to performvi sual inspectionof theexternal genitalia. It needsto be
appliedtw cedaily for three days fol | oned by four days wi thout therapy. The
sol ution can be appliedwth acotton swab, and the gel wth the fingers. The t herapy
shoul d be repeat ed as necessary for atotal of four cycles. Total wart areatreated
shoul d not exceed 10 cnfand total vol une used shoul d not exceed 0.5 mk per day.
Wl | toleratedwth fewside effects. Patientswth chronicwarts often appreciate the
freedomfromfrequent visits. If possible, the health care provider shoul d apply the
first treatnent to denonstrate proper application technique andidentify which
warts shoul d be treated. Safety not establ i shed duri ng pregnancy.
| m qui mod 5%cr eam ( Al dar a®
Newt opi cal i mmuno- nodul at or that has been tried both for condyl ona and i n
cancer patients as aninterferoninducer. It can be applied by patients wth afinger
three tines aweek at bedtine for upto 16 weeks. It i s reconmended t hat the
treatnent be washed with mld soap and water 6 to 10 hours after appli cati on.
Eythenais nost frequent side effect, fol |l oned by excoriati on and edena.
Qearance rates are higher for wonenthan for nen. Mre effective for | ess
keratini zed warts. Miybe associ ated wth | ower recurrence rates (19%vs t he 30-
60%recurrence rates reported wth other treatnents), but dataislimted. Mst
patients nay be clear of warts by 8 to 10 weeks or sooner. Saf ety not establ i shed
duri ng pregnancy.

PROVI DER - APPLI ED THERAPI ES

a Trichloroacetic acid (TCA or B chl oroacetic acid (BCY 80 to 90%
Causes chemical cauthery of thelesion. Caustic agents that destroy warts by
chemcal coagul ation of the proteins. Gten preferred becauseit is inexpensive and
safe to use during pregnancy. Very caustic: a protecting agent such as Lubri der mor
Vasel i ne jel l'y can be appl i ed ar ound t he surroundi ng condyl ona. Apply a snal |
anount of TCAdirectly tothelesionby usingacottontipped applicator. Avoid
| eakage. This i medi at el y causes a whi ti sh change and the patient wll experience a
bur ni ng sensat i on upon appl i cati on. This burning w Il resol ve w t hi n mnut es.

KEY POINTS:

e Goal of treatment is removal of symptomatic warts; no treatment modality will eradicate the virus.

* Small lesions may regress on their own in immunocompetent patients.

* Treatment of warts may or may not lower infectivity, and does not influence the risk of developing cervical cancer.
¢ Cervical cytology screening is not recommended any more frequently in women with genital warts.

* Recurrence of genital warts after treatment is common

PAGE 18 OF 29



SECTION 5 OF 7 HUMAN PAPILLOMAVIRUS INFECTIONS @

carbonat e sol ution or tal cumpowder can be applied to reduce burni ng and absorb
excess acid. This treatnent shoul d be repeat ed weekl y. | | esions persist after six
appl i cations, anot her t herapy shoul d be consi dered (after ruling out nal i gnancy).
Three weeks i s usual | y enough. Allowto airdry befor the patient dresses to avoid
spread of agent .

a Podophyl I i n 10%t 0 25%i n ti ncture of Benzoin
Inhibits mtosis (cytotoxic). Less frequently used and | ess eff ecti ve t han ot her
options. It is contraindicated during pregnancy. Do not use i nthe vagi na because it
can be systemical | y absorbed and cause toxicity. After application, sone experts
recommend t hat t he podophyl linberinsed off 1to4hourslater. If warts persist after
si x appl i cations, other therapy nust be consi dered (agai n, r/onal i gnancy). Do not
use podophyl I'i n on a surface of nore than 10 cn?, or use nore than 0.5 m per
sessi on. CGan be conbi ned wi th cryotherapy. Allowto airdry before patient dressesto
avoi d spread of agent.

a Q@ yot her apy
Destruction by freezingusingeither liquidnitrogeninatank appliedwth aswab,
or aprobe, or aspray gun. It is safeto use during pregnancy. It can be usedinthe
rectum vagi na or onthe cervix. Wse in the vagi na\rectumnust be very careful |y
done as it can cause perforation. The usual node of applicationto external genital
warts i nvol ves appl ying the liquidnitrogentothewart for 20-30 seconds until a
vhiteice hal o forns 1-2 mmbeyond t he border of the |l esion. Mny practitioners
wil allowthelesiontothawand i nmedi atel y repeat the second freeze cycl e.
Mil tipl e weekly appl i cati ons naybe necessary for larger lesions. It is good for
localizedsnall lesions. It is painful duringapplication.

a Laser
Carbon di oxi de | aser i s used routinely for treatnent of nassive external condyl ona.
It isal sousedonthe penis, vul va, vagi na and cervi x for pre-invasi ve | esi ons. Laser
isusedtoablate only the skin and does not effect the subdernal tissues. Laser of
thevulvais extrenely pai nful inthe postoperative perioduntil newskin has grown
intothe areas of ablation. Duringthistineperiod, sitz baths andthe use of a
sul f adene creamt o prot ect fromsuperinfectionw th bacteria shoul d be used.
General |y, excel l ent heal i ng wth good cosnetic results. Inthe vagina, all nethods of
treat nent can cause narrow ng, scarring and synechia. After treatnent of the vagi na,
especi al | y one that causes desquanati on, Prenarin®vaginal creamshoul d be used to
keep t he vagi na fromcl osi ng i n.

NOTES:
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a Qurgica Excision
Wsual |y reserved for pre-invasi ve | esi ons of the vul va, vagi na and cervi x or very
| arge | esi ons.

a Hectrocautery or el ectrodessication
Local anesthesiaisrequired. Patient disconiort isusually noderate. It is
contraindicated for patients wth cardi ac pacenakers or for | esions proxi nal tothe
anal verge

TREATMENT OF VAGINAL CONDYLOMA

Qyotherapy wthliquidnitrogen (avoi d probe as risk of vaginal perforationandfistul a
formation) or TGN BCA Podophyl | i n can al so be used, but treat nent shoul d be for 2 cni or
| ess per sessi on. Sone experts cauti on agai nst vagi nal appl i cation of podophyl | i n because of
concerns about potentia systenic absorption. Podophyl linis contrai ndi cated during

pr egnancy.
n
TREATMENT OF URETHRAL MEATAL WARTS

QO yot her apy or podophyl |'i n r ecomrended.
TREATMENT OF ANAL WARTS

Q yot herapy, TCA BCA or surgical renoval recomrended.
n
TREATMENT OF ORALWARTS
Q yot herapy or surgical renoval is recomended.
n
TREATMENT OF CERVICAL LESIONS

Dyspl asi & neopl asi a nust be rul ed out before any treatnent isinitiated Refer to expert
for eval uation.

NOTES:
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MANAGEMENT OF ABNORMAL PAP SMEARS

Abnormal Pap snears are cl assi fied accordi ng to t he 1988 Bet hesda Syst emf or
Reporting Cervi cal / Vagi nal Gytol ogi ¢ O agnoses and consi sts of 3 grades of abnornality:

a Aypical Sguanous Cel | s of Uhknown S gni ficance (ASQJS): indicates mld cellular
at ypi a whi ch may be due to i nfection, H, estrogen defici ency or reactionto an
irritant; may be further qualified by the cytopat hol ogi st (i.e. favoring benign or
reactive process, or favori ng neopl asti c process)

a Lowgrade squanous i ntraepithelial |esions (LIL): enconpasses cel | ul ar changes
previously classifiedas mlddysplasia/cervical intraepithelia neoplasial (QN1)

a Hgh-grade SL (HIL): enconpasses previous cl assificationof noderate dyspl asi a/
A N2, severe dysplasia/ N3, and carcinomainsitu/ AN3.

a Mstly mldy abnorrmal pap snears (ASOUS or LSIL) will revert to nornal w thout
speci fi ¢ therapy i n i mmunoconpet ent wonen, so conservative nanagenent wth
repeat ed pap snears i s usual |y i ndi cated. Sone experts recommend HPV typing to
assi st intriagi ng ASOS snears, and recomrmended nor e aggr essi ve fol | ow up for
t hose found t o have hi gh-ri sk HPV t ypes.

RECOMMENDED FOLLOW-UP OF ABNORMAL SMEARS

Managenent of ASOUS Pap snear results may vary by clinical settings. Sone practices
use HVtyping to triage t he managenent of these Pap snear results. For nore

i nformati on about proposed al gorithns see reference nunber ???) Patients who have 2
or nore ASQUS or any high-risk patient wth 1 ASOS (H W, prior history of AN
shoul d be referred for col oscopy.

Per CDC @ui del i nes:

a AOBwthsevereinflanmation: treat infectionif present, repeat i n2-3 nont hs,
then repeat every 4-6 nonths for 2 years until theresults of three consecutive pap
shears are negati ve.

a ASOJSwhichis consistent with benignor reactive process: repeat pap snears every
4-6 nonths for 2 years until theresults of three consecutive pap snears are negati ve.

a Lowgrade SLwhichisnot qualifiedfurther or favors areactive process: repeat pap
snears every 4-6 nonths for 2 years until theresults of three consecutive snears are
negative (if patient i simunoconpromesed, has a history of &
abornal pap snear inthe past or has unreliabl e fol | owup, consider col poscopy

NOTES:
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i rmedi at el y i nstead of conservative fol | ow up)
a Persistent ASOSor | owgrade SL: col poscopy
a Hgh-grade S L: col poscopy

Recommendat i on of t he nanagenent of ASCUS may vary by expert or professional
organi zati on.

TREATMENT OF PRE-INVASIVE AND INVASIVE LESIONS

Pre-invasi ve | esi ons can be treat ed by destructive neasures that conpl etely renove t he
lesion. Thisis usually done by either | aser or surgical excision. |nvasivelesions shoul d
be referred to a gynecol ogi c oncol ogi st i nthe case of wonen, and a urol ogi st i nthe case
of nen.

After diagnosi s and successful treatnent of beni gn H?/ | esions, fol |l owupis not
necessary. Patients shouldreturnif |esions recur. Annual cytol ogic screeningis
recommended for wonen with or wthout genital condyl ona. The presence of external
condyl ona i s not anindicationfor col poscopy.

After treatnent of the cervix for apre-invasive lesion, fol | owup w th Pap snears every
three nonths for the first year shoul d be perforned. |f there has been no recurrence of
thelesionwthinayear, yearly Pap snear screeningis appropriate.

Aggr essi ve snoki ng cessat i on programshoul d be i nsti t ut ed.

1.8 MANAGEMENT DURING PREGNANCY

D sease may be nor e ext ensi ve during pregnancy. Treatnent wth cryotherapy or TCA
i s saf e duri ng pregnancy.

Gsectionis not routinely recomended to avoi d nheonatal transnission. However, nay
be necessary i f | esions are so extensive that they will obstruct the birth canal or bl eed
excessi vel y duri ng del i very.

If thecytology is abnornal, rul e out invasi onw th col poscopy and bi opsy. |f no i nvasi on,
followw th serial col poscopy. Cervical diseaseis not treated unl essinvasionis present.
The najority of lesionsw | regressinthe post partumperiod.
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1.9 HPV AND HIV INFECTION

InHVinfected patients, HPVinfectionis detected nore frequently, has nore
pronounced cl i ni cal nani festations, ahigher recurrencerate, al ower response to
conventi onal therapy, and appears to progress tointraepithelia neopl asia and i nvasi ve
cancer nore rapidly thaninHV-negative patients.

S nce i mmunoconpronised patients are nore | i kel y to have persistent infectionwth
HPV and pr ogressi on t o neopl asti ¢ change, they need t o be noni t ored nore cl osel y over
tine. For routine screening, the ACrecomends a pap snear at theinitial visit after
HVis diagnosed, witharepeat at 6 nonths, and then annual |y thereafter if theinitial
two were norrmal . Sone experts recommend basel i ne col poscopy for all HVinfected
vonen w t h the presence of HPVinfection, but cose-effectiveness of this practice has
not been established. ol poscopy shoul d be done on al | abnornal pap snears,

i ncl udi ng atypi a and | owgrade | esi ons, and al | dyspl asi as shoul d be treat ed

aggressi vely and fol | oned cl osel y after treatnent. Annual visual inspection of the
external genitaliainwonenis al soinportant to detect any newvul var perineal |esions.

Men who have sex with men (MBMs) devel op anal cancer at arate approxi hately 80
tines higher than the popul ationingeneral. Goss sectional and prospecti ve studi es
showhi gh rates of preval ent and i nci dent anal squanous intraepithelial lesions (SL) in
this popul ation. Anal pap screeningis asensitive nethod for detectinganal 9L, and
sone experts have recommended annual anal pap screeni ng anmong HV + and H V-
MBMs. However, the natural history of anal S L has not been det ermined, and the

usef ul ness of screening prograns has not been validated. A so, thelack of clinican
traininginthe procedure andthe paucity of protocol s and referal networks for deal i ng
w th abnornal snears are significant barrierstowdeinplenentation. As wth wonen,
however, annual visual inspection of the external genitaliaand anoscopy (if indicated)
shoul d be perforned t o detect abnornal | esions.

1.10 MANAGEMENT OF SEXUAL PARTNERS AND PREVENTION

Foleof re-infectionis mninal intherecurrence of nani festati ons of HPV.

The di scussi on shoul d be rai sed about the possi bility of screeningthe sexual partner for
sexual |y transmitted di seases (STDs). Al partners wth synptonatic | esi ons need to be
eval uat ed by t he appropri at e heal t hcar e provi der. Condons nay reduce t he

transm ssi on of HPVto new uninfected partners and w || protect agai nst ot her STDs.
For i ndi vi dual s who are engaged i n a nonoganous r el ati onshi p, and who have had
unprot ect ed i nt er cour se bef or e det ecti on of di sease, the use of condons w Il not af f ect

t he out cone.

HPV resour ces: Anerican Soci al Heal th Associ ation (ASHY), ASHA HPV PO BOX
13827, Research Triangl e Park, NC27709.
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1.11 REVIEW QUESTIONS

1 A22vyear oldnalepresentstothe clinic because his girlfriendwas di agnosed
wth genital external condyl ona. Uoon exam nation, you detect the presence of
condyl ona inthe urethral neatus, but find no other |esions visibletothe naked
eye. Howwoul d you nanage and treat this patient?

2 A25year ol dwonan presents for her first prenatal visit at 16 weeks of pregnancy.
She not i ced “bi g bunps” on her vul va. Uoon examnati on, you find nore t han 15

condyl oma acum nata, w th sone larger than 5 cm Howwoul d you nanage t hi s
pati ent ?

3 A2lvyear oldpresents toyour officefor her annual gynecol ogi c exam nati on.
You find two very snal | condyl ona acumnata at the fourchette. She has been

w th the same sexual partner for the past year. Wat fol | ow up woul d you
recommend for her? For her partner?
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