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Abstract
Adolescents have been shown to have the highest rates of HPV infection. The cause of this is likely
a combination of sexual risk behavior and biologic vulnerability. Not surprisingly, the frequent nature
of HPV in this age group also results in frequent abnormal cytology. Most HPV and its associated
abnormal cytology are transient with frequent clearance of HPV and the lesion. These findings have
resulted in new strategies for adolescents with abnormal cytology, which include observation. For
cytologic atypical squamous cells of undetermined significance (ASC-US) or low-grade squamous
intraepithelial lesions (LSIL), adolescents should be followed with cytology at one-year intervals up
to two years before referral for colposcopy is necessary. For biopsy proven cervical intraepithelial
neoplasia (CIN 1), management is similar with yearly cytology indefinitely or until high (H)SIL or
CIN 2/3 develops. CIN 2/3 in compliant adolescents can be managed with 6-month cytology and
colposcopy.
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Introduction
Clearly, cytology screening programs have resulted in decreased cancer rates worldwide.
However, the cost of these current programs in the U.S. and other developed countries reach
into the millions.1 Cytology was first used to detect early cervical invasive cancer and targeted
adult women at the age of cervical cancer. Epidemiology studies began to unfold the natural
history of cervical cancer showing that cancers were preceded by the development of pre-
invasive lesions which if treated, could prevent cancer development. Consequently, programs
expanded referral diagnosis to encompass a much broader group of abnormalities. With the
development of new molecular techniques, human papillomavirus (HPV) was defined as the
causative agent.2 Epidemiology studies embraced these molecular techniques in the 1980's and
quickly showed that HPV was common in sexually active women and extremely common in
adolescents. In particular, studies targeted “at risk” youth defined as those with multiple
partners, pregnant and infected with sexually transmitted infections which showed
unprecedented rates of both HPV and abnormal cytology. These findings, with all good
intention, were interpreted as uncovering an unrecognized glacier of women at risk for cancer.
The numbers of young women finding their way into colposcopy clinics begin to escalate.
Several important epidemiologic findings began to elucidate the natural history of HPV
underscoring its benign nature as well as its oncogenic potential. These studies were critical
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in assisting the more recent guidelines for triage and treatment of HPV-associated disease in
adolescents. This Chapter discusses the prevalence and natural history of HPV, cytologic
squamous intraepithelial lesions (SIL) and histologic cervical intraepithelial neoplasia (CIN)
in adolescents as well as biologic factors associated with vulnerability to HPV and its
consequences in this age group. Last, the Chapter covers new guidelines in the U.S. based on
these observations.

Adolescents and HPV
Repeated studies have shown that adolescents remain one of the highest risk groups for HPV
infection. A recent meta-analysis of studies throughout the world show that most countries
demonstrate the same pattern with a peak in women under 25 years of age and a steady decline
afterwards.3 Underscoring the vulnerability of young women to cervical HPV infection, studies
of young women who recently initiate sexual intercourse show that half will acquire HPV
within 2–3 years.4–6 Rates of HPV in adolescents, however, do vary; some populations show
rates as low as 5% in adolescents with no decline or increase over time.3 The high rates of HPV
reported in most adolescent populations have been attributed to either sexual behavior or
biologic vulnerability. It remains unclear whether adolescents are more vulnerable to HPV
because of their risk behaviors or if there is a true biologic vulnerability. Likely, both contribute.

Certainly, risks for HPV in adolescents are similar to those of adult women and include new
sexual partners and lack of condom use.5,7,8 Most studies show that adolescents have more
sexual partners than adult women and are worse users of condoms.9 One study showed herpes
simplex virus (HSV) infection as an independent predictor of HPV acquisition as well.7 It is
plausible that inflammation associated with HSV may contribute to the risk but presence of
HSV may also reflect risky behavior.

Structurally the adolescent cervix is different from the adult's in that is has greater areas of
immaturity described as a predominance of columnar and metaplastic epithelium. (Figure 1)
This topography starts during embryologic development.10 In a brief review, the cervix is
initially lined by Müllerian columnar epithelium and later replaced by urogenital squamous
epithelium from the vagina towards the endocervical os in utero. This results in an abrupt
squamous-columnar junction located on the ectocervix in the neonate. This junction remains
intact until puberty when hormonal changes trigger uncommitted generative cells of the
columnar epithelium to transform themselves into squamous epithelium in a process referred
to as squamous metaplaisa. Eventually, the replacement results in a new squamo-columnar
junction occurring well into the os as seen in older women. This area of transition is referred
to as the transformation zone. This area is also known as the site most vulnerable for cancer
development.

It is thought that this epithelium may itself be vulnerable to HPV. First, columnar epithelium
is a single layer thick, hence, basal cells which is the presumed target for HPV are quite
accessible. An example of the fragility of this area is the common presence of blood when Pap
smears are obtained in adolescents with large areas of ectopy. Studies of HPV comparing age
groups show that incident infections remain more common in young women even when
controlling for recent sexual behavior. Munoz et al11 examined the incidence of HPV in women
who were normal cytologically and HPV negative at entry. The incidence of HPV was highest
in adolescents aged 15–19 years of age with a cumulative incidence of 17% at 1 year and 35.7%
at 3 years. The rates declined with age: for women in the 20–24 year old group, the 3 year
incident rate was 24.1% and for women 45 years and older it fell to 8.1%. Although this data
supports the notion that adolescents may be biologically vulnerable, it may also suggest that
the male sexual partner of the older women is less likely to carry HPV decreasing the chance
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of infection. Because of either behavior or biologic vulnerability, repeated infections in
adolescents and young women are also common12,13

Second, the process of metaplasia itself may support viral replication. HPV requires cell
replication and differentiation for it to complete its life cycle.14 Metaplasia, by definition is a
process of cell replication and differentiation and hence perfect environment for HPV
replication. Hence, exposure to HPV during times of active metaplasia is more likely to result
in an established infection. In one study, adolescents with evidence of active metaplasia were
more likely to show LSIL if infected with HPV.15 The high rates of squamous metaplasia in
young women are likely the explanation for the high rates of LSIL seen in this population.
LSIL is found most commonly in adolescents16. This is supported by the observation that some
countries see a second peak in HPV prevalence in women over 55 years of age, yet LSIL does
not reflect this second peak with rates remaining under 1% in the older women.16

Differences in immune responses may also explain these differences. Unfortunately, little is
known about the adult let alone the adolescent cervical mucosal immune response to HPV and
questions remain as to whether these differ or not from adults. One study found that levels of
IL-10 were much higher in adolescents with large areas of ectopy compared to those with
mature cervixes.17 IL-10 is considered a Th-2 type cytokine which may favor HPV infection
and persistence. Hormonal differences may also play a role.18 Since adolescents have frequent
anovulatory menstrual cycles, unopposed estrogen may also have effects on the immune
response. The consequences of these high rates of HPV in adolescents may be concerning.
Several studies have shown that initiating sex at a young age is a risk for cervical cancer.19,
20 Whether the risk is reflective of a high risk partner or whether it's related to a biologic risk
remains unknown. Other factors such as C. trachomatis infections may play a role in increasing
adolescent vulnerability. C. trachomatis which is also most common in the adolescent age
group has been shown to enhance HPV persistence.21

Natural history of SIL and CIN
Since cytology and histology are overlapping but unique entities, studies that reflect SIL and
CIN outcomes will be discussed separately.

SIL
Although some insist that all HPV infections result in LSIL, the rates of LSIL are in general
much lower than those found for HPV DNA detection.3,16 Certainly, LSIL is the manifestation
of HPV replication and protein expression. However, studies have found that risk factors for
LSIL are different than those for HPV acquisition.7 An example is cigarette smoking which is
commonly associated with SIL but not HPV acquisition7 These findings may be explained if
the risk factor is associated with acceleration of the lesion causing it to become larger quicker.
Certainly, larger lesions are more likely to be detected by cytology than smaller lesions.

Not surprisingly, the natural history of LSIL parallels that of HPV with rapid regression in the
majority of cases. As with HPV, over 90% of LSIL has been shown to regress in adolescent
and young women populations within 3 years.22–24 These observations differ from adult
studies where regression rates are much lower25. Most likely, many of the LSIL detected in
adults reflect persistent infections with underlying CIN 2 or 3, helping to explain these
differences.

HSIL is also a reflection of HPV infection. However, as it represents CIN 2/3 lesions, it is
thought to be further along the natural history of HPV. On the other hand, studies have shown
that HSIL arises as rapidly as LSIL, possibly bypassing LSIL development26,27 Interestingly,
the rate of HSIL in adolescents is similar to those found in older women. Mount &
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colleagues16 reported that 0.7% of cytologies from 15–19 year olds had HSIL compared to
0.8% of women aged 20–29 years and 0.7% in 30–39 year-olds. Some speculate that these
HSIL cases are just “bad” cases of HPV with more cellular changes than seen in LSIL.
Certainly, the reproducibility of HSIL is less than desirable28 One study found that only 50%
of adolescents referred to colposcopy for HSIL had confirmed CIN 2 or 3 suggesting that many
of HSIL are “overcalls.”29. For those who perform colposcopy on adolescents, colposcopic
interpretation can be challenging since atypical squamous metaplasia (Figure 2), a common
finding in this age group, has similar features as CIN misguiding the colposcopist to biopsy
metaplastic tissue instead of neoplastic.30

Natural history of CIN 1, 2 and 3
Although cytology and colposcopy have their limitations, they both reflect current tools which
guide providers to obtain histology. Histology remains the gold standard for diagnosis.
Unfortunately, because of its limitations, even histology is not perfect. Providers have long
known that experience and number of areas biopsied increases the chance of CIN 2 or 3
diagnosis.31 The reproducibility of CIN 1, 2 and 3 is also problematic. All of these diagnosis
often have less than 50% agreement between pathologists28. Most studies agree however that
over 80% of CIN 1 diagnosis are likely to regress across all ages28 CIN 2 regression rates are
more controversial. Syrjanen25 made observations that CIN 2 behaves more similar to CIN 1
than CIN 3. A recent study of adolescents based on chart review reported that 65% of
adolescents with CIN 2 showed regression over 18 month period23 Most studies show that CIN
2 is more common in adolescents with HSIL than CIN 3.16,29,32 Most importantly, the
incidence of invasive cancer in women under among 20 years of age in the U.S. is rare with
only 0–3 cases reported per million women in this age group.33 The low rates of invasive cancer
suggest that even in those with CIN 2 or 3 diagnosis, progression to cancer as an adolescent is
rare. On the other hand, the incidence of invasive cancer sees its first rise at 25 years of age,
supporting more aggressive triage starting at age 25 years. Interestingly, cancer rates in U.S.
adolescent age groups have been stable over the last few decades despite the lowering of the
age of sexual debut.

Screening
One of the strategies to avoid overtreatment and overreferral in adolescents is to avoid obtaining
the Pap smear which triggers intervention. Several groups including the American Cancer
Society recommend initiating cervical cytology screening after 3 years of the onset of vaginal
intercourse but no later than 21 years of age.2 These recommendation were based on the notion
that HPV is commonly acquired after sexual intercourse is initiated, most of these infections
are likely to be transient, and cancer development during this short period almost never
occurs34,35.

Management of Abnormal Cervical Cytology
The overall rational for changes in management of abnormal cytology36,37 in adolescents was
based primarily on the following: 1) Because HPV is commonly acquired shortly after the onset
of sexual intercourse, adolescents have high rates of HPV and its associated LSIL; 2) Most of
these infections and their corresponding LSIL will spontaneously regress; 3) Adolescents
frequently have multiple partners or serial monogamy resulting in frequent new infections; 4)
The rare CIN 3 that does occur is unlikely to progress to cancer during this age period.36,37

Consequently, with the comings and goings of HPV during this age period, observation remains
our best mode of surveillance. Another rational for conservative management is the risk of the
procedure vs the perceived benefit. Studies have shown that preterm delivery, low birthweight
and premature rupture of membranes are risks of cervical excisional procedures.38 These risks
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are of concern in adolescents particularly since the age group is at increased risk of repeated
HPV infections, repeated cytologic abnormalities and consequently, repeated treatments.

HPV testing
Given the current FDA approved test for HPV, which is not type specific, HPV testing for any
reason (ASC-US, LSIL follow-up) is not recommended in adolescents. (www.asccp.org)

Rationale: The repeat acquisition of HPV appears to be extremely common, specifically in
non-monogamous young women. Most of these infections are transient. Hence, HPV detection
(with or without abnormal cytology) in young women is likely to reflect this transient infection.
A study by Boardman et al39 showed that over three-quarters of adolescents with ASC-US
were positive for high-risk HPV type. Certainly, these high rates of infection negate the cost-
effectiveness of using high-risk HPV DNA testing as triage in adolescents. Rather, future
studies should focus on strategies that identify women with type-specific HPV persistence.40

Although HPV persistence is key to the development of HSIL and invasive cervical cancers,
the length of persistence in this group requiring referral is yet to be established.

ASC-US and LSIL
Recommendations for ASC-US or LSIL include repeat cytology at 12-month intervals for two
years. (www.asccp.org) During the two years of follow-up, a threshold of HSIL or greater is
recommended before referral to colposcopy. After two years, a threshold of ASC-US or greater
is recommended before referral to colposcopy. Since HPV testing is not recommended, triage
for ASC-US using HPV testing is no longer recommended for this age group. If HPV testing
is accidentally obtained, ASC-US/HR HPV positive is treated identical to ASC-US or LSIL.
HPV testing for follow up is not recommended. (www.asccp.org)

Rationale: ASC-US and LSIL have similar natural histories and therefore management
guidelines for these have been combined. The justification for bypassing the requirement to
colposcopy in adolescents with LSIL is based on natural history studies of cytologic LSIL as
well as histologic CIN 1. Prevalence studies of LSIL in adolescents show that these are
predominantly CIN 1 lesions. This is quite different from adult women where LSIL on
screening reveal higher rates of CIN 2 or 3 on referral to colposcopy. Follow-up by cytology
is recommended up to two years based on the observation that only 60% of LSIL regressed at
one year and 92% regressed by 3 years.22

ASC-US/suggestive of HSIL and HSIL
There have been no changes in recommendations and they remain similar to adults. Immediate
triage to colposcopy with biopsy is recommended for both ASC-US cannot exclude high grade
SIL (ASC-H) and HSIL. The main difference from adults is that immediate excisional treatment
for HSIL is an option for adult women, but it is not warranted in adolescents. In the case of
HSIL, if the biopsy does not show CIN 2 or 3, it is suggested to observe the adolescent with
colposcopy and cytology at 6-month intervals up to 2 years. If HSIL persists by cytology or
there is colposcopic persistence at one year, then repeat biopsy is recommended. If HSIL on
cytology persists at the end of 2 years with or without CIN 2,3 diagnosis, a diagnostic excisional
procedure is recommended at that time. The exception to this rule is the absence of a satisfactory
examination. For adolescents with an unsatisfactory examination or the endocervical sampling
is positive for HSIL, a diagnostic excisional procedure is recommended. Two consecutive
negative Paps and no high-grade abnormality visible on colposcopy is criteria for a return to
routine screening. This is summarized inFigure 3.
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ASC-US/HSIL is treated similar to adults with immediate referral to colposcopy. If no CIN
2,3 is identified, cytology at 6 month intervals is recommended. If the repeat Pap is ASC-US
or greater then the adolescents should be referred back to colposcopy. If the repeat Paps at 6
and 12 month are negative, the adolescent may go back to routine screening. HPV testing in
follow-up of ASC-H is not recommended in adolescents.

Rationale: Because a significant proportion of HSIL in adolescents is likely to be CIN 2 or
less, referral to colposcopy rather than immediate treatment is justified. One study found that
only 54% of LEEP specimens in adolescents referred for histologic or cytologic HSIL had
confirmed CIN 2.41 This finding suggest that many of the lesions in adolescents, whether CIN
1, 2, or 3 regress spontaneously. On the other hand, this information may suggest that many
HSILs are simply overcalled.

Histologic CIN 1
CIN 1 is considered benign in adolescents as well as adult women. In adolescents, treatment
of CIN 1 parallels that of ASC-US/LSIL for adolescents. Treatment of CIN 1 among
adolescents is considered unwarranted. (www.asccp.org)42 It is recommended that cytology
should be obtained at 12-month intervals. HSIL on repeat cytology at one year warrants
rereferral. At 24 month follow-up, ASC-US or greater should be referred back to colposcopy.
Two consecutive negative Pap tests are criteria for return to routine screening. If repeat biopsies
are performed in follow-up, as long as CIN 1 remains the histologic diagnosis, observation is
warranted. This is true for those with endocervical CIN1.

Rational: CIN 1 remains a benign reflection of HPV. Repeated diagnosis of CIN 1 in young
women may reflect new HPV infections rather than persistent. Because of its benign nature,
treatment of CIN 1 in adolescents remain unwarranted.

Histologic CIN 2, 3
Recommendation for treatment of adults or adolescents is either excisional procedure or
ablative. For those with unsatisfactory colposcopy, excisional therapy is recommended. If the
examination is satisfactory, either ablative or exclisional therapy is recommended. Some
suggest that focal LEEPs or cryotherapy are more suitable for adolescents with smaller lesions
since both of these have lower rates of complications. Complications of excisional procedures
include pelvic inflammatory disease which underscores the importance of screening for
sexually transmitted infections prior to treatment.43

The new treatment guidelines for CIN 2,3 have an additional option for adolescents. It is
acceptable to not treat adolescents with CIN 2 or lesions diagnosed CIN 2/3 and consider
observation. It is suggested that this recommendation be applied to those who are considered
reliable candidates for follow-up. (www.asccp.org) Observation is similar to that described for
HSIL without CIN 2,3. Follow-up with colposcopy and cytology are recommended at 6-month
intervals. If the CIN 2,3 lesion persist by colposcopy or cytology (HSIL) at one year, repeat
biopsy is recommended. If the lesion progresses to CIN 3 or greater or persistence of CIN 2
or greater at 2 years, treatment is recommended. Treatment is always recommended for a CIN
3 diagnosis. The recommendations are summarized inFigure 4.

Rationale: CIN 2, by many pathologists, is considered an equivicable diagnosis and in
reflection often is re-categorized as a CIN 1 or CIN 3. CIN 2 in adolescents is thought to reflect
a lesion more similar to CIN 1 than CIN 3 since CIN 3 lesions are rare in adolescents and
cervical cancers extremely rare. Consequently, with time, lesions that would spontaneously
regress will have the opportunity. In the same vein, lesions that are destined to progress are
unlikely to undergo significant progression within relatively short time periods. With close
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surveillance, the lesions can be diagnosed as persistent and still be treated in a timely and
preventive manner. Observation, however, is for those adolescents where compliance is
assured. The recommendations include CIN 2 or CIN 2/3 since in the latter case, the histologic
diagnosis of CIN 2 and 3 are often not distinguished on a pathology report. Because CIN 2
lesions are more common than CIN 3 in adolescent girls, it is recommended that lesions
diagnosed as CIN 2/3 be treated similar to CIN 2.

In summary, the new management guidelines for adolescents with abnormal cytology and
histology strongly favor observation. These guidelines are based on evidence that show that
HPV- associated lesions in adolescents are likely to regress and persistent lesions have a low
probability of progression to cancer during adolescence. The guidelines recommend discussing
the risks of treatment versus the risks of progression with the adolescent. Since recurrent HPV
infections are common in young women, follow-up strategies using the current HPV tests is
not recommended in adolescents. Current recommendations are for both vaccinated and
unvaccinated adolescents.
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Figure 1.
Typical adolescent cervix. The cervix is primarily covered by a mixture of columnar and
metaplastic tissue.
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Figure 2.
Atypical squamous metaplastic tissue in adolescent (after application of 3% acetic acid)
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Figure 3.
Management of Adolescent Woman (20 Years and Younger) with High-Grade Squamous
Intraepithelial Lesion (HSIL). From 2006 Consensus Guidelines for the Management of
Women with Abnormal Cervical Cancer Screening Tests, used by permission of the American
Society for Colposcopy and Cervical Pathology.
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Figure 4.
Management of Adolescent and Young Women with a Histological Diagnosis of Cervical
Intraepithelial Neoplasia - Grade 2, 3 (CIN 2, 3). From 2006 Consensus Guidelines for the
Management of Women with Cervical Intraepithelial Neoplasia or Adenocarcinoma in situ,
used by permission of the American Society for Colposcopy and Cervical Pathology.
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