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Human papillomavirus (HPV) infection strongly correlates with the development of anal intraepithelial

neoplasias and carcinomas; however, few studies have characterized the distribution of the specific subtypes

of the virus in the varying grades of dysplasia. This report characterizes the distribution of HPV 16/18 in surgical

specimens with anal intraepithelial neoplasia (AIN) I–III and histological variants of anal carcinoma. A total of

111 anal surgical specimens with no dysplasia (10), AIN I–III (53), and anal carcinomas (48) were evaluated for

the presence of high-risk HPV infection and subtyped by nested PCR or the Invader Assay. High-risk virus types

were detected in progressively greater number of anal intraepithelial lesions from 56% in low grade to 88% in

high grade. Type 16 was the prevalent subtype and was noted in 28% of low grade and 68% of high-grade

lesions. Moderate dysplasias showed type 16 in 20%, a prevalence similar to that in low-grade lesions. The non-

16/18 subtypes of the virus predominated and were present in 50% of the cases. Most (89%) squamous

carcinomas were associated with high-risk viruses, 68% with type 16, a prevalence similar to that noted in high-

grade dysplasia. Non-16/18 subtypes were encountered more frequently in squamous carcinomas from

immunodeficient individuals (57% cases) as compared with immunocompetent individuals (18% cases). The

similarity in the prevalence of type 16 in high-grade dysplasia and squamous carcinomas suggests that anal

intraepithelial lesion III is the true precursor of squamous carcinoma and warrants aggressive management.

Anal intraepithelial lesions II showed a virus distribution that was similar to low-grade dysplasia. In addition, a

subset of these that were associated with type 16 or 18 showed progression, whereas those associated with

non-16/18 subtypes regressed, thereby raising the possibility of conservative management for these lesions.
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The human papillomavirus (HPV) has been
implicated as a significant factor in anal carcinogen-
esis. Eighty-four percent of anal cancers are asso-
ciated with oncogenic/high-risk strains of HPV with
type 16 being the most prevalent strain accounting

for 70% of anal carcinomas.1–3 Anal carcinoma was
a relatively uncommon malignancy with an inci-
dence of 0.7 per 100 000 men and 0.9 per 100 000
women.4 Since the onset of AIDS, its incidence
has risen by 96% in men and 39% in women and
continues to do so yearly reaching epidemic propor-
tions in HIV-infected males who have sex with
males and is attributed to the improved life
span because of antiretroviral therapy.4 Aside from
HIV, anal carcinoma has also been observed in
transplant recipients who have a 10-fold excess risk
of anal cancer as compared with the normal
population.4
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Similar to the cervix, anal carcinomas are asso-
ciated with anal intraepithelial neoplasia (AIN) and
high-grade AIN is believed to be the precursor lesion
to anal carcinomas. Low-grade AIN lesions have a
variable course progressing to high-grade AIN in
52–66% of HIV positive individuals and in 17% of
HIV negative individuals.5 This difference is attrib-
uted to immunodeficiency that fosters the persis-
tence of the virus leading to progression of disease.
In HIV-infected men, anal HPV is detected in 490%
of cases and infections with multiple HPV types are
common.6 Although several studies have evaluated
the presence of HPV in anal cytology specimens, few
studies have examined the prevalence of HPV types
in the different grades of AIN and subtypes of anal
carcinomas in tissue sections. Studies in tissue
sections are necessary for determining the specific
HPV types in specific histopathologic lesions. In a
comparative study between concurrent anal cyto-
logy swabs and tissue biopsies obtained at the same
visit, Gohy et al7 found poor correlation between
positivity for HPV DNA in the two modalities.
Cytology specimens showed a higher frequency of
HPV detection and greater burden of infection
because of its ability to sample the entire anal canal
surface as opposed to anal biopsies, which assess
only specific lesions. Thus, analysis of anal cytology
for HPV may overestimate the type-specific associa-
tions for dysplasia. The function of specific HPV
types as it relates to the histologic grade of
dysplasia, the natural history, and malignant poten-
tial has not been extensively studied; thus, the
development of personalized treatment guidelines
have been limited. This study was designed to
determine the HPV types involved in the different
grades of AIN and different subtypes of anal
carcinoma in tissue specimens from immunodefi-
cient and immunocompetent individuals.

Materials and methods

Specimen Selection

One hundred and eleven anal surgical biopsy and
resection specimens were retrieved from our files
between 2003 and 2007. This included 10 cases
negative for dysplasia, 18 AIN I, 10 AIN II, 25 AIN
III, 29 squamous cell carcinoma not otherwise
specified, 9 basaloid squamous cell carcinoma, and
10 adenocarcinomas. Twenty-seven specimens were
from females, whereas 84 were from males. Their
ages ranged from 19 to 93 years (mean 50 years).
Thirty-nine (35%) patients were immunodeficient,
35 (90%) of which were HIV positive and 4 were
immunosuppressed from medications taken for
inflammatory bowel disease or orthotopic renal
transplant. Twenty-four patients were HIV negative.
Forty-eight patients were not tested for HIV and
were presumed to be negative.

Histology from all cases was reviewed by
two pathologists who confirmed the diagnosis.

Discrepant cases were resolved by histologic evalua-
tion by a third pathologist. Representative blocks of
the lesions were selected for HPV testing. Charts
were reviewed for clinical follow-up for all patients
diagnosed with AIN.

HPV Testing

DNA was extracted from each of the 111 formalin-
fixed and paraffin-embedded specimens using the
QIAamp DNA Mini kit as per the manufacturer’s
recommendations. Five 10 m thick sections were
lysed by the QIAGEN Proteinase K in the presence
of the lysis buffer. Total DNA was then extracted by
ethanol (96–100%), purified using QIAamp Mini
spin columns in a standard microcentrifuge and
washed after adsorption onto the QIAamp silica
membrane to remove protein and other contami-
nants. Purified DNA was then eluted from the
QIAamp Mini spin column and used for detecting
the presence of high-risk HPV.

High-risk HPV was detected by nested PCR in 48
cases of anal carcinoma and by the Invader Screen-
ing Assay in 10 normal cases and 52 cases of AIN.
One case was tested by both methodologies to
confirm similar results. All specimens were addi-
tionally tested for HPV 16 and 18 by PCR (anal
carcinomas) or the Invader Type-Specific HPV
Assays for HPV 16 and 18 (normal biopsies and
AIN).

Nested PCR
Nested PCR was performed using primers for MY09/
11 and GP05/06 with the following sequences:
MY09: CGT CCM ARR GGA WAC TGA TC; MY11:
GCM CAG GGW CAT AAY AAT GG; G5: TTT GTT
ACT GTG GTA GAT ACT AC, and G6: GAA AAA
TAA ACT GTA AAT CAT ATT C.8 After this, type-
specific testing for HPV 16 and 18 was performed
(primers F96/R96: GGT CGG TGG ACC GGT CGA TG
and GCA ATG TAG GTG TAT CTC CA for HPV 16
and primers F115/R115: CCT TGG ACG TAA ATT
TTT GG and CAC GCA CAC GCT TGG CAG GT
for HPV 18).9 Beta-globin was coamplified in all
reactions to determine specimen adequacy.

Invader Assay
Extracted DNA was tested for the presence of high-
risk HPV and HPV 16 and 18 by Invader (Hologic,
Inc., Bedford, MA, USA), as described by us earlier
in accordance with the manufacturer’s recommen-
dations.10

Fluorescent In Situ Hybridization for HR-HPV DNA
A measure of 5 mm micron thick sections of the two
adenocarcinomas that tested positive for HR HPV
using PCR were subjected to in situ hybridization
using the Dako GenPoint High-Risk HPV Biotiny-
lated DNA Probe Cocktail (HPV 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 68) and the GenPoint
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Tyramide Signal Amplification System (Dako Corp.,
Carpinteria, CA, USA) as per the manufacturer’s
recommendations.

Results

High-Risk HPV in AIN

Overall high-risk HPV was detected in 40 of 53
(75%) cases with AIN of which 24 (60%) were
associated with HPV 16, 3 (7.5%) with HPV 18, and
14 (26%) with non-16/18 high-risk HPV (Table 1).
AIN from 20 of the 29 (69%) immunodeficient
patients were high-risk HPV positive as compared
with 20 of the 24 (83%) immunocompetent patients.
HPV 16 comprised a large proportion of the high-
risk HPV (immunodeficient 13/20, 65%; immuno-
competent 11/20, 55%) in both groups. Non-16/18
high-risk HPV were detected in 6/20 AIN from
immunodeficient and 8/20 immunocompetent in-
dividuals and comprised 30 and 40%, respectively,
of the high-risk HPV types.

Ten (56%) of the 18 AIN I cases were positive for
high-risk HPV, 5 (50%) of which were HPV 16, 1
(10%) HPV 18 and the remaining 4 (40%) were non-
16/18 high-risk HPV. Nine cases of AIN I were from
immunodeficient and nine from immunocompetent
individuals. AIN I lesions from immunocompetent
individuals were more often high-risk HPV positive
as compared with those from immunodeficient
patients (6/9, 67 vs 4/9, 44%). In both groups, HPV
16 comprised 50% of the high-risk HPV.

Of the 10 patients with AIN II, 8 (80%) were high-
risk HPV positive of which the majority (5, 63%)
were non-16/18 high-risk HPV, 2 (25%) were HPV
16, and 1 (13%) HPV 18. Seven of the AIN II lesions
were from immunodeficient and three from immu-
nocompetent individuals. High-risk HPV positivity
was noted in all (3/3,100%) of the immunocompe-

tent individuals and in five (71%) of the immuno-
deficient patients. In both of these groups, non-16/
18 high-risk HPV types predominated.

Twenty two (88%) of the 25 AIN III cases were
positive for high-risk HPV including 17 (68%) with
HPV 16, 1 (4%) patient with HPV 18, and 5 (20%)
with non-16/18 high-risk HPV. One patient con-
tained DNA of both HPV 16 and 18. Of the 25
patients with AIN III, 13 were immunodeficient and
12 immunocompetent. Eleven patients from each of
the two groups (immunodeficient 85% and immu-
nocompetent 92%) were high-risk HPV positive.
HPV 16 comprised the dominant type in both of
these groups (immunodeficient 9, 69% and immu-
nocompetent 8, 67%).

All normal specimens were from immunocompe-
tent individuals and were HPV negative.

High-Risk HPV in Anal Carcinomas

Thirty four (89%) of all the squamous cell carcino-
ma were high-risk HPV positive, 26 (76%) of which
were positive for HPV 16, 1 (3%) for HPV 18, and 8
(24%) for non-16/18 high-risk HPV (Table 2). Nine of
the cancers were from immunodeficient patients
and all tested positive for high-risk HPV, 5 (56%) of
which were HPV 16, and the remaining 4 (44%)
were non-16/18 high-risk HPV. The remaining 29
cancers were from immunocompetent individuals,
25 (85%) squamous cell carcinoma tested positive
for high-risk HPV. Of these, the majority (21, 84%)
was HPV 16, 4 (16%) were non-16/18 high-risk HPV,
and 1 (4%) was HPV 18. One cancer with HPV 18
was also tested positive for HPV 16.

High-risk HPV was detected in 26 (90%) of the 29
squamous cell carcinoma not otherwise specified of
which 18 (70%) were HPV 16, 1 (4%) HPV 18, and 8
(31%) non-16/18 high-risk HPV. One case showed

Table 1 Prevalence of high-risk HPV in anal dysplasia

Diagnosis Number High-risk
HPV+

HPV 16+ HPV 18+ Non-HPV 16/18
high-risk HPV+

Normal 10 0 0 0 0
Immunocompetent 10 0 0 0 0
AIN—all 53 40 (75%) 24 (45%)a 3 (6%)a 14 (26%)
Immunodeficient 29 20 (69%) 13 (45%)a 2 (6%)a 6 (21%)
Immunocompetent 24 20 (83%) 11 (46%) 1 (4%) 8 (33%)
AIN I 18 10 (56%) 5 (28%) 1 (6%) 4 (22%)
Immunodeficient 9 4 (44%) 2 (22%) 1 (11%) 1 (11%)
Immunocompetent 9 6 (67%) 3 (33%) 0 3 (33%)
AIN II 10 8 (80%) 2 (20%) 1 (10%) 5 (50%)
Immunodeficient 7 5 (71%) 2 (29%) 0 3 (43%)
Immunocompetent 3 3 (100%) 0 1 (33%) 2 (67%)
AIN III 25 22 (88%) 17 (68%)a 1 (4%)a 5 (20%)
Immunodeficient 13 11 (85%) 9 (69%)a 1 (8%)a 2 (15%)
Immunocompetent 12 11 (92%) 8 (67%) 0 3 (25%)

a
Includes a case each of AIN III with both HPV 16 and 18.

AIN, anal intraepithelial neoplasia.
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both HPV 16 and 18. Seven of the cases were from
immunodeficient individuals, all showed high-risk
HPV; however, only 3 (43%) were HPV 16, whereas
the remaining 4 (57%) were non-16/18 high-risk
HPV. In contrast, in the 22 immunocompetent
patients with squamous cell carcinoma not other-
wise specified, 19 (86%) were high-risk HPV
positive of which the majority (15, 79%) were HPV
16, 4 (21%) were non-16/18 high-risk HPV, and 1
(5%) HPV 18.

Of the nine basaloid squamous cell carcinoma,
high-risk HPV was detected in eight (89%), all of
which were HPV 16. Two of the cancers were from
immunodeficient patients, both showed HPV 16.
The remaining seven patients were immunocompe-
tent, six (86%) of their cancers were high-risk HPV
and HPV 16 positive.

Only 2 of the 10 adenocarcinomas (20%) were
positive for high-risk HPV, one of which showed a
weak band on PCR (low levels of virus). One patient
was immunodeficient and the remaining nine were
immunocompetent. High-risk HPV non-16/18 type
was detected in the cancer from the immunodefi-
cient patient, whereas the cancer from the immuno-
competent individual showed low levels of HPV 16.
High-risk HPV, however, was not detectable by
fluorescent in situ hybridization in both of the cases.

Overall, high-risk HPV was present in progres-
sively greater numbers of AIN lesions from AIN I
(56%) to AIN III (88%). HPV 16 was the prevalent
subtype accounting for half of the high-risk HPV
overall. However, a difference was noted in its
prevalence in the different grades of AIN. AIN I
showed HPV 16 in 28% of cases, whereas in AIN III,
HPV 16 was detected in 68% of the samples. AIN II
lesions showed HPV 16 in 20%, a prevalence similar
to that in AIN I. A majority of AIN II (50%) was
associated with the non-16/18 subtypes of high-risk
HPV. Anal squamous cell carcinoma was associated
with high-risk HPV in 89% and with HPV 16 in
68%, similar to that noted in AIN III. High-risk HPV
was associated with most squamous cell carcinoma

irrespective of immune status: 100% in squamous
cell carcinoma from immunodeficient individuals
and 86% in immunocompetent individuals. HPV 16
was the dominant virus type noted in both groups
regardless of immune system status comprising 56–
72% of cases. Non-16/18 subtypes were encountered
more frequently in squamous cell carcinoma not
otherwise specified from immunodeficient indivi-
duals (57% cases) as compared with immunocom-
petent individuals (18% cases); however, this
difference did not reach statistical significance.
Basaloid squamous cell carcinomas were all HPV
16 positive. Adenocarcinomas were rarely asso-
ciated with high-risk HPV.

Clinical Course

Follow-up information was available in 26 patients
diagnosed with AIN I–AIN III with follow-up
periods ranging from 1 to 29 months (median: 13
months). Twelve patients had a subsequent anal
biopsy and 15 patients anal pap smears. Of the four
patients with AIN I, three (two high-risk HPV
negative and one non-16/18 high-risk HPV type)
showed persistent AIN I at 3–16 months (Table 3).
All were immunocompetent. One patient, immuno-
deficient with HPV 18, showed AIN III on follow-up
biopsy 1 month later. Six patients with AIN II had
follow-up. Five showed less severe lesions at 4–21
months. All were immunocompetent, two were
high-risk HPV negative, two were high-risk HPV
non-16/18 type, and one was HPV 18 positive. One
immunodeficient patient with AIN II and HPV 16
showed AIN III at 7 months. Of the 25 AIN III
patients, follow-up was available in 17. One im-
munodeficient patient with both HPV 16 and 18
progressed to squamous cell carcinoma at 12
months. Six patients showed persistent HSIL lesions
at 2–29 months, half3 of whom were immunocom-
petent and half3 immunodeficient. Three were HPV
16 positive, two were non-16/18 types, and one was

Table 2 Prevalence of high-risk HPV in anal carcinoma

Diagnosis Number High-risk
HPV+

HPV 16+ HPV 18+ Non-HPV 16/18
high-risk HPV+

Squamous cell carcinoma—all 38 34 (89%) 26 (68%)a 1 (3%)a 8 (21%)
Immunodeficient 9 9 (100%) 5 (56%) 0 4 (44%)
Immunocompetent 29 25 (86%) 21 (72%)a 1 (3%)a 4 (14%)
Squamous cell carcinoma—not otherwise specified 29 26 (90%) 18 (62%)a 1 (3%)a 8 (28%)a

Immunodeficient 7 7 (100%) 3 (43%) 0 4 (57%)
Immunocompetent 22 19 (86%) 15 (68%)a 1 (5%)a 4 (18%)a

Squamous cell carcinoma— basaloid 9 8 (89%) 8 (89%) 0 0
Immunodeficient 2 2 (100%) 2 (100%) 0 0
Immunocompetent 7 6 (86%) 6 (86%) 0 0
Adenocarcinoma 10 2 (20%) 1 (10%) 0 1 (10%)
Immunodeficient 1 1 0 0 1
Immunocompetent 9 1 (11%) 1 (11%) 0 0

a
Includes a case of squamous cell carcinoma infected with both HPV 16 and 18.
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high-risk HPV negative. Nine AIN III showed low-
grade abnormalities on follow-up at 2–26 months,
five were immunocompetent, and four were immu-
nodeficient. The majority8 were associated with
HPV 16, whereas one was of the non-16/18 type.

To summarize, overall three cases showed pro-
gression to more severe lesions on follow-up. All
were immunodeficient and were associated with
either HPV 16 or 18. Nine cases showed persistent
lesions, the majority were immunocompetent (6/9)
with variable HPV status. Fourteen cases showed
less severe lesions on follow-up. The majority were
immunocompetent (10/14) with variable HPV types.

Discussion

Our understanding of AIN and anal carcinoma
remains limited despite its increasing incidence
within the last 25 years; thus, there is an urgent need
for understanding the natural history and the
function of HPV in anal carcinogenesis.11 Anal
carcinoma and AIN have both been linked to HPV
infection,1,2,12,13 of which over 100 genotypes have
been identified. At least 40 subtypes are known to
infect the anogenital mucosa with variable neoplas-
tic risk. High-risk subtypes (HPV 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, 69) are associated with
84% of high-grade intraepithelial lesions.14 Non-
squamous malignancies of the anal canal, adeno-
carcinomas of the rectum, and benign anal mucosa
have all tested negative for HPV.3,15–17 Our findings
in this study are concordant with the literature.
High-risk HPV was present in 89% of squamous cell
carcinoma overall, 100% of cancers from immuno-
deficient individuals, and 86% of cancers in
immunocompetent individuals.

HPV 16 has been identified as the major onco-
genic strain contributing to 56–73% of anal can-
cers.13,17 We found HPV 16 in 68% of all squamous
cell carcinoma with some minor differences in the
different subtypes. Although most studies have

reported similar observation,1,18,19 others have noted
no difference.19,20 Non-basaloid squamous cell car-
cinoma showed a lower prevalence of HPV 16 (62%)
as compared with basaloid squamous cell carcinoma
(89%). In addition, a proportion (21%) of non-
basaloid squamous cell carcinoma was involved by
high-risk HPV that was not HPV 16. On the other
hand, all basaloid squamous cell carcinoma con-
tained HPV 16. Thus, although traditional squamous
cell carcinoma and basaloid squamous cell carcino-
ma show a similar proportion of high-risk HPV, HPV
16 seems to have a greater function in carcinomas
with basaloid differentiation.

HPV 18 was infrequently identified and was
detected in only 3% of the squamous cell carcino-
ma, a finding that has been observed earlier by
Frisch et al,1 who noted HPV 18 in only 6% of the
388 cancers examined. Although HPV 18 is the
second most critical strain in the cervix, we found it
in only 1 of 38 (3%) squamous cell carcinomas—a
case co-infected with HPV 16. In the cervix, HPV 18
has been commonly associated with adenocarcino-
mas.20 HPV 18 was not detected in any of our
patients with anal adenocarcinomas; however, high-
risk HPV was observed in two of the cases by PCR,
one of which showed low levels of HPV 16. The
presence of the high-risk HPV, however, could not
be confirmed by fluorescent in situ hybridization
studies on these two cases. Although fluorescent
in situ hybridization is known to be a less sensitive
test, and a negative result does not rule out the
presence of HPV, the additional possibility of
contamination from an insipient concurrent infec-
tion in adjacent normal tissue resulting in the
positive PCR cannot be excluded.

An interesting observation from our study was the
greater prevalence of the non-16/18 genotypes in
anal carcinomas from immunodeficient individuals
as compared with immunocompetent persons (44 vs
14%, respectively), although this difference did not
reach statistical significance. This finding thus far
has not been reported and additional studies are

Table 3 Clinical course of patients with anal intraepithelial neoplasia (AIN)

Follow up
anal biopsy (n)

Initial
diagnosis

Follow-up diagnosis Cases High-risk HPV
type (n)

Immune status Follow-up
(months)

More severe (3) AIN I AIN III 1 18 Immunodeficient 1
AIN II AIN III 1 16 Immunodeficient 7
AINIII Squamous cell carcinoma 1 16 and 18 Immunodeficient 12

Same (9) AINI AIN I 3 Non-16/18 (1)
Negative (2)

Immunocompetent 3–16

AIN III HSIL/AIN III 6 16 (3)
Non-16/18 (2)
Negative (1)

Immunocompetent (3)
Immunodeficient (3)

2–29

Less severe (14) AIN II Negative (1)
ASC/LSIL (4)

5 18 (1)
Non-16/18 (2)
Negative (2)

Immunocompetent 4–21

AIN III Negative (3)
ASC/LSIL (6)

9 16 (8)
Non-16/18 (1)

Immunocompetent (5)
Immunodeficient (4)

2–26

ASC, atypical squamous cells; LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion.
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warranted to confirm the function of non-16/18
high-risk HPV subtypes in anal carcinomas of
immunodeficient individuals.

AIN is believed to be the precursor lesion of anal
carcinoma and is found in both HIV positive and
negative individuals with a greater prevalence in
immunodeficient individuals. Various studies re-
port a prevalence of 36–52% in HIV positive
individuals and 8–17% in HIV negative men and
women.21,22 Approximately, a third of our patients
with anal biopsies or resections were immunodefi-
cient with an overwhelming majority (90%) being
infected with HIV. Although AIN occurs with greater
frequency in immunodeficient individuals, AIN
lesions from the immunodeficient individuals in
our series did not show a greater prevalence of high-
risk HPV. We noted high-risk HPV in 69% of AIN
from immunodeficient patients as compared with
83% from immunocompetent individuals. There-
fore, the increased incidence of AIN in immunode-
ficient individuals seems to be related to the greater
persistence of the virus in these patients. Several
studies have reported a two to six times greater
prevalence of HPV infection in immunosuppressed
patients23–28 and twice the risk of progression from
low-grade AIN to high-grade AIN.27–30 AIN lesions
are known to advance from low-grade to high-grade
AIN within 2 years of diagnosis in 36–66%
of individuals with progression occurring more
rapidly and more frequently in immunodeficient
individuals.27,30

Our study confirms the increasing prevalence of
high-risk HPV with worsening dysplasia: 56% of
AIN I, 80% of AIN II, and 88% of AIN III, findings
earlier reported by Varnai et al31 who noted the
frequency of high-risk HPV increased from 0% in
AIN I to 33% in AIN II and 94% in AIN III.

A similar trend was noted with prevalence of HPV
16, 28% of AIN I, 20% of AIN II, and 68% of AIN III
comparable with Varnai et al31 who found no cases
of HPV 16 in AIN I, 2/7 (29%) AIN II, and 15/18
(83%) of AIN III and Gohy et al7 who detected HPV
16 in 10% of AIN I and 36% of AIN II/III cases. The
prevalence of HPV 16 in AIN III is similar to that
noted in squamous cell carcinoma, whereas its
prevalence in AIN I and AIN II were similar, raising
the possibility that AIN II lesions could potentially
behave similar to AIN I lesions. An analogous
situation has recently been reported in gynecologic
literature. Castle et al32 in a sub-analysis of the ALTS
data reported that 40% of CIN II cases would regress
if left untreated. They also noted that CIN II caused
by HPV 16 may be less likely to regress than CIN II
caused by other high-risk HPV types.32 In our study,
six (60%) of AIN II lesions were non-16 high-risk
HPV types; five of which on follow-up showed less
severe lesions. One AIN II with HPV 16 had follow-
up and progressed to AIN III. This raises the
possibility that AIN II lesions containing non-16
HPV types could potentially be treated conserva-
tively. Several specialists favor a conservative

approach to the management of anal dysplasia
because of the significantly higher rate of recurrence
known to occur in individuals with anal dysplasias,
particularly in the immunodeficient.33 Moreover,
surgical treatment is not as effective in eradicating
disease as in the cervix and may additionally be
limited by impaired healing in the immunodeficient
individuals.4 Thus, subtyping for HPV 16 and 18
may offer a means of selecting individuals with AIN
II for aggressive vs conservative management.

In summary, our study shows that HPV 16 is the
prevalent HPV subtype and is associated with all
grades of AIN and anal squamous carcinomas. AIN
III seems to be the true precursor lesion of squamous
cell carcinoma and warrants aggressive manage-
ment. AIN I and II lesions showed similar HPV
subtype associations. AIN II lesions associated with
HPV 16 and/or 18 showed progression, whereas
those associated with non-HPV 16/18 subtypes
regressed, thereby raising the possible development
of defined surveillance strategies and tailored
management protocols for these two groups based
on HPV subtypes.
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