
Ba c kg round Info rm at i o n
Pa p i l l o m av i ruses are ubiquitous in nat u re and have
evo l ved to be assoc i ated with a range of human dis-
e a s e, each showing a high degree of tissue spe c i f i c i-
ty. Re ce nt adva n ces in molecular biology demon-
s t rate that human papillomav i ruses (HPV) play a sig-
n i f i ca nt role in the deve l o p m e nt of benign and
m a l i g n a nt neoplasms of the ski n , a n ogenital and
o ro re s p i rato ry tra ct .The epidemiology of HPV infe c-
tions reveals them to be a serious pro b l e m ,w h e re in
No rth Am e ri ca alone, as many as 100,000,000 pe o-
ple are afflicte d. The most clinically significa nt of
H P V - a s s oc i ated diseases is ce rv i cal ca n ce r, but the
v i rus is also kn own to cause pre ca n ce rous and
m a l i g n a nt lesions in the anal skin and re ctal muco s a .
Much like the strate gy to use PAP smears as an effe c-
t i ve screening test to diagnose early changes in ce r-
v i cal epithelium, the PAP smear is also an exce l l e nt
test for the eva l u ation of cells from the anal ca n a l
and re ctal ve rg e. With the marked increase in the
p reva l e n ce of HIV infe ct i o n , the impo rt a n ce of eva l-
u ating these site s, in both men and wo m e n , is pro-
n o u n ced as HPV-assoc i ated malignancy is gre at l y
i n c reased when co n c u rre nt with HIV. The fo l l ow i n g
a re guidelines for the effe ct i ve use of PAP smear
techniques for HPV testing as a means to diagnose
p re m a l i g n a nt and malignant lesions of the anus and
re ct u m . In genera l , the details of the ty pes of spe c i-
m e n s, the manner of tra n s po rt and the ex pe cte d
results of such tests are ident i cal to those of moni-
to ring disease of the ce rv i x .

Anal int raepithelial neoplasia: Cl a s s i f i cat i o n
for pre m a l i g n a nt disease of the anal tissues
The anus is anato m i cally deri ved from the same tis-
sues as the skin and po rtions of the exte rnal genital
t ra ct . As such, the cove ring cell layers are similar to
these site s, and are pri m a rily co m p rised of ke r-
at i n ocy te s. Human papillomav i ruses co m m o n l y
i n fe ct epithelial cells that prod u ce ke rat i n , which are
among the cells infe cted by HPV. Not all HPV ty pe s
i n fe ct the anal tissues, but many of the ty pes that
commonly infe ct the female genital ski n , the pe n i l e
s kin in males and the epithelium that covers the lar-
ynx are fo u n d. Spe c i f i ca l l y, HPV 6 and 11 are ve ry
co m m o n . I n fe ctions assoc i ated with these viru s e s

cause outwa rd growing lesions kn own as co n dy l o-
ma acuminat u m , commonly re fe rred to as anog e n i-
tal wa rt s. These lesions can occur as single we l l -
defined lesions,or can grow in multiple sites in what
is re fe rred to as a “field effe ct”. In some ex a m p l e s, a
s o l i t a ry lesion can be disfiguring and grow ve ry
l a rg e, causing symptoms such as obstru ction of the
anal ca n a l , the vagina or ure t h ra . O n ce re m ove d,
these lesions ty p i cally recur at the same site and
m ay also spread locally to invo l ve other body site s
cove red by skin or a tissue of a similar chara cte r.
I m po rt a nt in the monito ring of anogenital co n dy l o-
mas is the fact that pat i e nts with alte red immune
s ys tems are pre d i s posed to prog ression towa rd dys-
plastic and malignant change within these lesions.
This problem is common in pat i e nts with immuno-
s u p p ression due to organ tra n s p l a nt at i o n , and in
s e l e cted inheri ted immune diseases.HIV infe ction is
the most common setting for the malignant tra n s-
fo rm ation of HPV assoc i ated lesions. In a re ce nt
s t u dy of HIV and non- HIV infe cted males, H P V
lesions in the anus re c u rred more fre q u e ntly and
had a nearly 9 fold increased risk of malignant co n-
version in HIV po s i t i ve men. This risk was appare nt
even when the co n dylomas invo l ved the so-ca l l e d
n o n - o n cogenic ty pe viruses like HPV 6 and 11.Wh e n
m a l i g n a n cy was diagnosed, i nva s i ve squamous ce l l
ca rcinoma was unive r s a l , and most cases demon-
s t rated a biolog i cally aggre s s i ve co u r s e. The inci-
d e n ce of co nversion from co n dyloma to ca n cer wa s
also strongly inversely co rre l ated with CD4 co u nt s.

Simple methods for dete cting HPV in the
anus and anogenital ski n
As is true for HPV in genera l , a p p rox i m ately 1% of
infections are clinically detected. HPV related
changes to infe cted cells are often silent . As a re s u l t,
d i re ct visualization by phys i cal ex a m i n ation or
a n o s co py are largely insensitive as a means to diag-
nosing most HPV assoc i ated disease.For this re a s o n ,
m i c ro s copic eva l u ation in co n ce rt with molecular
genetic tests for HPV DNA are nece s s a ry for purpo s-
es of finding the infe ction and monito ring the
course of disease. The po l y m e rase chain re a ct i o n
(PCR) is a technique used to amplify specific seg-
m e nts of viral DNA so that it can then be dete cted by
s e l e cted analytic te c h n i q u e s. PCR is exq u i s i tely sen-
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s i t i ve and there fo re can employ samples which are
simple and noninva s i ve to co l l e ct . Utilizing te c h-
niques similar to that used to obtain a PAP smear,
such dev i ces as a wooden spat u l a , a cy to b rush or
even a co t ton tipped swab are effe ct i ve at co l l e ct i n g
the skin cells from the anus. Using one hand, b ru s h
the co l l e ction dev i ce against the affe cted tissue 3-4
s t ro ke s, t u rning the dev i ce be tween one’s fingers to
e n s u re cove ring the ent i re surf a ce. O n ce co l l e cte d,
p l a ce the dev i ce into a small vial of ste rile saline or
c u l t u re media, again turning the dev i ce to re m ove
the ce l l s. Although no mate rial will appear to co m e
off the dev i ce, t h e re is likely to be enough suitable
sample re l e a s e d, t h at testing on ext ra cted DNA ca n
be pe rfo rm e d. Tra n s po rt to the molecular genetics
l a bo rato ry within 1-2 days will be sufficient to
e n s u re that DNA can be ext ra cted and the te s t i n g
s u c cessfully pe rfo rm e d. Al te rn at i ve l y, if a PAP smear
is to be used, co l l e ct the sample and smear the ce l l s
o nto a series of 1-3 additional slides.Do not fix these
slides with any pre s e rvat i ve, but rather simply allow
them to air dry. Ship the labeled glass slides to the
molecular genetics labo rato ry, w h e re the te c h n o l o-
gists can wash the cells from the glass and proce e d
to ext ra ct DNA. A third and pre fe rred technique is to
e m p l oy the co m m e rcial liquid PAP co l l e ction ki t s. I n
this ca s e, the co l l e ction dev i ce is a plastic brush that

is placed into a co l l e ction media.This media can be
used to pre p a re a po rtion for micro s copic ex a m i n a-
tion and the remainder for HPV DNA analys i s.

Ex pe cted Results
DNA based testing is fast and highly sensitive. Th e
m e t h ods of PCR are pre fe rred when loo king for dis-
ease without clinically ev i d e nt lesions. PCR can also
be used to chara cte ri ze the specific ty pes of HPV.
This is significa nt be cause an individual might har-
bor multiple HPV ty pes due to re pe ated infe ct i o n s,
and some HPV ty pes are kn own to be highly assoc i-
ated with the deve l o p m e nt of ca n ce r. Some co n s i d-
e ration to the amount of HPV virus and the co rre-
s ponding risk of ca n cer has been studied. In the ca s e
of HIV, g re ater viral load of HPV is ty p i ca l , h oweve r
the number of viral molecules does not dire ctly co r-
re s pond with the pro b a b i l i ty of ca n ce r. The geno-
ty pe ident i f i cation is more impo rt a nt in risk assess-
m e nt . O n ce a sample is re ce i ved in the labo rato ry,
the test is co m p l e ted within 3-4 days. Results are
re po rted as either the pre s e n ce or absence of HPV
DNA and when po s i t i ve, the ty pe or ty pes are liste d.
Ad d i t i o n a l l y, each re po rt will provide a co m m e nt of
the assoc i ated risk of the specific HPV ty pes with
ca n ce r.
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