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Abstract

In March 2012, the College of American Pathologists and American Society for Colposcopy and
Cervical Pathology, in collaboration with 35 stakeholder organizations, convened a consensus
conference called the Lower Anogenital Squamous Terminology (LAST) Project. The
recommendations of this project include using a uniform, two-tiered terminology to describe the
histology of human papillomavirus-associated squamous disease across all anogenital tract tissues:
vulva, vagina, cervix, penis, perianus, and anus. The recommended terminology is “low-grade” or
“high-grade squamous intraepithelial lesion (SIL).” This terminology is familiar to clinicians,
because it parallels the terminology of the Bethesda System cytologic reports. Biopsy results using
SIL terminology may be further qualified using “intraepithelial neoplasia” (IN) terminology in
parentheses. Laboratory p16 tissue immunostaining is recommended to better classify
histopathology lesions that morphologically would earlier have been diagnosed as IN 2. p16 is
also recommended for differentiating between high-grade squamous intraepithelial lesions and
benign mimics. The LAST Project recommendations potentially affect the application of current
guidelines for managing cervical squamous intraepithelial lesions. The authors offer interim
guidance for managing cervical lesions diagnosed using this new terminology with special
attention paid to managing young women with cervical high-grade squamous intraepithelial
lesions on biopsy. Clinicians should be aware of the LAST Project recommendations, which
include important changes from prior terminology.

In March 2012 the College of American Pathologists and American Society for Colposcopy
and Cervical Pathology jointly sponsored the LAST Project. This conference was charged
with recommending an updated terminology for histopathology of human papillomavirus
(HPV)-associated squamous lesions of the lower anogenital tract. The project participants,
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including pathologists and clinicians representing the College of American Pathologists, the
American Society for Colposcopy and Cervical Pathology, and representatives of 35
stakeholder organizations conducted an extensive evidence review and made
recommendations to harmonize terminology across all lower anogenital sites and use terms
consistent with current understanding of HPV-associated premalignant and superficially
invasive disease. The LAST Project recommendations were recently published.! The
revisions are intended to improve patient treatment by standardizing language and
improving communication among and between pathologists and clinicians. The new
terminology has important implications for managing women with preinvasive cervical
squamous lesions, especially young women with high-grade disease. Because the
recommendations were approved by the College of American Pathologists, the American
Society for Colposcopy and Cervical Pathology, and 35 stakeholder organizations, future
wide use is expected, and it is important that clinicians understand the changes. This
document summarizes the recommendations from the LAST Project related to preneoplastic
cervical disease and offers guidance for managing women whose results use the new
terminology, particularly young women with high-grade lesions.

Background

Harmonization Across Body Sites

A historical review of terminology used for HPV-associated squamous lesions across all
anogenital sites made it apparent that most of our knowledge of the natural history of HPV-
associated conditions is related to the cervix with over 99% of cancers being caused by
HPV.2 Histopathologic similarities were found for vaginal and vulvar disease in women and
penile disease in men with 40% of cancer at each site attributable to HPV.3 Less is known
about the natural history of HPV infections in these tissues than in the cervix. Human
papillomavirus disease of the anal canal and perianus has recently received attention, and
natural history studies show similarities to cervical disease in vulnerable groups such as
immunocompromised persons. Anal cancers remain rarer than cervical cancer in the general
population, underscoring gaps in our knowledge about HPV progression in noncervical
sites.?

Current nomenclature reflects a bewildering array of terms, most originating before the
pathophysiology of HPV-associated squamous neoplasia was understood. These terms
developed over time from the differing perspectives of gynecologists, dermatologists,
pathologists, urologists, colorectal surgeons, and others. Cervical cytology, for example,
uses the two-tiered (low-grade squamous intraepithelial lesion [LSIL] and high-grade
squamous intra-epithelial lesion [HSIL]) Bethesda System. For cervical histopathology, the
three-tiered cervical intraepithelial neoplasia (CIN) classification (CIN 1, 2, and 3) is
typically used. For histopathology of the vulva, the International Society for the Study of
Vulvovaginal Disease recommends a single grade of VIN.5 Although the American College
of Obstetricians and Gynecologists® has adopted the International Society for the Study of
Vulvovaginal Disease terminology, many pathologists continue to use either older VIN 1-3
terminology or a modified lexicon of high-grade and low-grade VIN. Given our current
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understanding of HPV infection and associated disease, these disparate terms create
confusion and support harmonization of terms within and across anogenital sites.

Limitations of Current Cervical Histopathologic Nomenclature

We currently understand the natural history of HPV infection and disease to include two
phases: an infectious, or productive phase and persistent infection. The infectious phase
results in cellular changes, including basal cell proliferation resulting from E6 and E7 gene
product expression and other cytopathic changes (eg, perinuclear halos) caused by E4
expression.b Cervical infections are manifested as low-grade lesions: LSIL cytology and
CIN 1 histopathology. Because these lesions can be quite small and cytology is relatively
insensitive, not all productive lesions are identified. Productive infections may also develop
and spontaneously resolve between screening opportunities and so are undetected. Persistent
high-risk HPV infection imparts risk for developing “true” precancerous lesions with
considerable potential for progression if left untreated.”:8 Persistent infections with the
development of precancer are manifested by HSIL on cytology and CIN 3 on histology.

The current three-tiered intraepithelial neoplasia (-IN) classification used for histopathology
of HPV-associated squamous lesions (-IN 1, -IN 2, -IN 3), is problematic for several
reasons. Although both -IN 2 and -IN 3 are considered high-grade lesions, the diagnosis of
the intermediate category of -IN 2 has much poorer reproducibility among pathologists than
-IN 3.8-10 |n the Atypical Squamous Cells of Uncertain Significance-LSIL Triage Study,
quality control reviewers agreed with community pathologists' diagnoses of CIN 2 in only
43% of cases.1! In the National Cancer Institutes Guanacaste cohort, two expert reviewers
agreed with community pathologists' diagnoses of CIN 2 in only 13% and 31% of
specimens. In contrast, they agreed on 84% and 81% of community diagnoses of CIN 3.12

It remains unclear whether “-IN 2 is a distinct biological entity with specific clinical
meaning. Many experts question whether CIN 2 exists as a distinct clinical entity.11:12 and
consider it analogous to an equivocal cytology report of atypical squamous cells. Atypical
squamous cell is a mix of cells from which a final interpretation cannot be made based on
cytologic criteria alone. The aggregate of biopsies reported as CIN 2 is a heterogeneous mix
that includes some that could arguably be called CIN 1 and some that other pathologists
would call CIN 3.8 Observational studies show that CIN 2 has an intermediate risk of
progression, between CIN 1 and CIN 3.13 Many believe that this intermediate risk reflects
averaging of the individual CIN 1 and CIN 3 risks rather than a true risk related to a CIN 2
diagnosis. LAST Project participants generally agreed that the diagnosis of CIN 2 cannot
be reliably differentiated by histopathologic criteria alone. 1914

Use of Biomarkers

One of the LAST Project work groups investigated the availability of specific biomarkers or
other methodologies that could be used to resolve the uncertainty and poor reproducibility of
-IN 2 much as high-risk HPV testing is used for atypical squamous cells of uncertain
significance cytology triage. An extensive literature review pointed to the use of p16!/NK4a
immunohistochemical stain (p16). Recent studies show that adding p16 immunostaining
significantly improves the reliability of diagnosing high-grade CIN compared with
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hematoxylin and eosin morphology alone, especially when p16 is used as an adjunct to a
diagnosis of CIN 2.1.914 Overexpression of p16 occurs in squamous cells when the cell
cycle regulator, retinoblastoma protein (pRB) is inactivated, as it is by the E7 oncoprotein of
high-risk HPV, which helps drive the HPV-mediated neoplastic transformation.”:9 Positive
p16 immunostaining of squamous cells throughout the thickness of the epithelium correlates
well with consensus diagnoses of HSIL.? p16 is already widely used by pathologists as an
adjunct to cervical histopathology. Based on the evidence review, the workgroup reaffirmed
that evidence was insufficient to determine whether use of any biomarker could replace
histopathology as the primary diagnostic tool, but adding p16 in specific problematic
diagnostic situations gives a more reliable and consistent histopathologic interpretation.1:914

Recommendations

These important observations resulted in a number of changes in recommendations for
reporting HPV-associated squamous histopathology of lower anogenital tract sites, including
the cervix. The group recommended using terms familiar to clinicians and decided on a two-
tiered system similar to that used for reporting cervical cytology. Lesions will be categorized
as high grade or low grade followed by the phrase “squamous intraepithelial lesion.”
Acronyms like the Bethesda System (LSIL and HSIL) will be used.! During transition to the
new terminology, and at the clinician's request, the diagnosis may be further supplemented
with current “(-IN)” terminology for each lower anogenital site. If the -IN qualifier is used,
it will be reported in parentheses after the main diagnosis. For example, a cervical biopsy
previously reported as “CIN 2” will now be reported as “HSIL” or “HSIL (CIN 2)”. A prior
“CIN 3” now would be reported as “HSIL” or as “HSIL (CIN 3).” Because the LAST
Project terminology parallels cytology reporting, health care providers must ensure that the
report received refers to either a cytologic or histopathologic specimen. Use of similar
terminology was not intended to alter the role of cytology as a screening test or to imply that
cytology can substitute for histologic diagnosis. Of note, a number of anatomic pathology
laboratories and major pathology textbooks already use a two-tiered histopathology system
for cervical lesions.15-18

The LAST Project recommendations include very specific guidelines for laboratory use of
p16 immunostaining, and they recommend against the use of a panel of diagnostic
immunostains in most situations. Most important, p16 is recommended to confirm a
diagnosis of a high-grade lesion when entertaining a diagnosis of -IN 2 based on
hematoxylin and eosin morphology. If a “CIN 2” specimen is p16-positive, it will be
classified as “HSIL”; if p16 is negative, it will be classified as “LSIL.” Pathology reports
already note when p16 or other immunostains are used. By using p16 immunostaining to
clarify a diagnosis of CIN 2, some biopsy specimens previously called CIN 2 by
hematoxylin and eosin stain alone will be p16-negative and will be downgraded to LSIL.
This will result in increased specificity of diagnosing HSIL. Some pathologists already may
be using p16 staining on cases confusingly reported as “CIN 1-2.” If p16-positive, these
biopsies would now be classified as HSIL. p16 use is appropriate here within the LAST
Project recommendations if the morphologic differential diagnosis truly includes a
precancerous lesion. Many clinicians currently manage “CIN 1-2” as a high-grade lesion;
use of p16 will allow lesions testing as p16-negative to be managed as low-grade lesions
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(LSIL). An additional recommendation is to use p16 to facilitate diagnosis when a potential
high-grade lesion cannot be morphologically differentiated from a benign mimic such as
reactive squamous metaplasia, atrophy, reparative epithelial changes, or tangential
sectioning.

Considerable concern for the potential overuse of p16 was raised among LAST Project
participants. The recommendations explicitly recommend against using p16 with biopsies
that morphologically would be considered CIN 1 or CIN 3. The long-term natural history of
CIN 1 and CIN 3 lesions whose morphologic diagnosis is modified by a p16 test is
unknown. Three recent studies suggest that p16-positive CIN 1 has increased risk of
progression to CIN 3 compared with p16-negative CIN 1.1%-21 Natural history of such lesion
diagnoses, defined by p16, is an area needing further investigation; the significance and
appropriate management of p16-negative CIN 3 and p16-positive CIN 1 are currently
unknown.

Treatment of Women With a Histology Diagnosis of Low-Grade Squamous Intraepithelial

Lesion

In general, the management recommended in the 2006 American Society for Colposcopy
and Cervical Pathology Consensus Guidelines is already based on a two-tiered system of
diagnosis. The authors state, “the histological classification incorporated into these
guidelines is a 2-tiered system that applies the terms CIN 1 to low-grade lesions and CIN 2,
3 to high-grade precursors.”22

Under the LAST Project terminology, biopsies previously called CIN 1 and p16-negative
CIN 2 will be diagnosed as LSIL. Because p16-negative CIN 2 is expected to behave
clinically similarly to CIN 1, the management of LSIL should be the same as is currently
recommended for CIN 1. Should p16 staining inadvertently be used for a biopsy previously
called CIN 1, even if positive, the diagnosis should be LSIL. In most cases, the 2006
American Society for Colposcopy and Cervical Pathology Consensus Guidelines?? call for
close clinical follow-up without treatment. CIN 1 preceded by a cytologic report of atypical
squamous cells of uncertain significance, LSIL, or atypical squamous cell-H can be
managed by 1) cytology alone in 6 months and, if negative, again at 12 months; or 2)
alternatively, an HPV test in 12 months. An analysis of Atypical Squamous Cells of
Uncertain Significance—LSIL Triage Study trial data (mean age 25.2 years) showed the
sensitivity of these two options to subsequently diagnose CIN 2 or worse after a biopsy of
CIN 1 or less severe was 88.0% and 92.2%, respectively. Close follow-up is important
because there is a small risk of an undetected high-grade lesion in this group. When an LSIL
biopsy is preceded by a Pap test result of HSIL, atypical glandular cells not otherwise
specified or atypical endocervical cells (not otherwise specified), three options are
appropriate: 1) close follow-up with cytology and colposcopy at 6 month intervals for up to
1 year provided the colposcopy is satisfactory and there is no disease in the endocervical
canal and that there is no additional HSIL found on cytology or biopsy; 2) review of the
cytology, colposcopy, and histopathology; or 3) diagnostic excision.?2 The last option is
discouraged in young women still considering future pregnancy.
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Treatment of Women With a Histology Diagnosis of High-Grade Squamous Intraepithelial

Lesion

The 2006 American Society for Colposcopy and Cervical Pathology Consensus Guidelines
recommend treatment with excision or ablation for most women with a biopsy diagnosis of
CIN 2 or CIN 3.22 The new diagnosis of HSIL consists of all prior CIN 3 and p16-positive
CIN 2. Consequently, the new diagnosis maps directly to the group for which treatment is
currently recommended. In most cases, the new LAST Project terminology should not affect
this management. The revised screening guidelines by the American Cancer Society,
American Society for Colposcopy and Cervical Pathology, and American Society of Clinical
Pathology?3 and U.S. Preventive Services Task Force2* both considered minimizing
overtreatment in their revisions. By separating out lower risk patients (p16-negative CIN 2)
and allowing them to avoid the potential harms of unnecessary treatment, the revised
terminology takes a significant step toward optimizing patient treatment and outcomes.

The 2006 American Society for Colposcopy and Cervical Pathology Consensus
Guidelines?? identify adolescents and “young” women as a special population to be
considered for conservative management of CIN 2 and CIN 2-3. Updated screening
recommendations2324 recommend against screening adolescents. The 2006 American
Society for Colposcopy and Cervical Pathology management guidelines?? do not precisely
define what constitutes a “young” woman but base their recommendations for conservative
management on reports of increased risk of preghancy complications among women with a
history of a prior excisional procedure.25-27

In the 2006 guidelines, conservative management with semiannual cytology plus colposcopy
for up to 2 years is preferred when CIN 2 is specified, and excisional treatment is
recommended for CIN 3.22 It was recognized that many pathologists already do not
distinguish between CIN 2 and CIN 3 and report biopsies as CIN 2—3. The 2006 guidelines
include specific recommendations for CIN 2-3 and allow either treatment or observation.22
Observation consists of cytology and colposcopy every 6 months. If the colposcopic
appearance of the lesion worsens or if HSIL cytology or a high-grade-appearing colposcopic
lesion persists for 1 year, repeat biopsy is recommended. The guidelines recommend
treatment for young women with CIN 2-3 if one of three conditions is met: 1) high-grade
lesions persist beyond 2 years; 2) the full extent of the transformation zone is not visualized
on colposcopy; or 3) the disease progresses to definitive CIN 3 or cancer. Patients can return
to routine screening after normal colposcopy and two consecutive negative cytology results.

Implications of LAST Project Terminology in Young Women

The 2006 American Society for Colposcopy and Cervical Pathology guidelines manage CIN
2 and CIN 3 differently in young women.22 The new LAST Project terminology does not
differentiate these categories, so current management guidelines cannot be applied directly,
leading to the need for guidance. We recommend that HSIL in young women be managed
with an individualized decision for treatment or observation as per the 2006 American
Society for Colposcopy and Cervical Pathology recommendations for CIN 2-3 in young
women and adolescents. A preference should be given for initial observation as discussed
above. Although the 2006 Guidelines do not specifically discuss treatment for patients with
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lesions progressing on colposcopic appearance, it would be reasonable to consider treatment
for these women as well. If there is a parenthetical explanation (CIN 2 or CIN 3),
management in young women can be per current guidelines, with CIN 3 referred for
excision or ablation and CIN 2 considered for observation.

Conservative management of HSIL in young women has some risk of lesion progression (as
does conservative management of CIN 2 or CIN 2-3), so the decision between treatment and
observation will require individualization and clinical judgment, particularly in determining
whether a patient should be considered a “young” woman and whether follow-up
colposcopy suggests lesion progression. The clinician must balance the potential of loss to
follow-up against the harms of overtreating lesions destined to resolve spontaneously and
the potential for perinatal morbidity in women who desire future reproductive capability.
Consultation with the pathologist may give the clinician more information to make a final
management decision.

Rationale for Guidance

The safety of managing HSIL conservatively, even with the understanding that it involves
monitoring lesions currently diagnosed as CIN 3, is supported for a number of reasons. The
2006 American Society for Colposcopy and Cervical Pathology Consensus Conference
recognized that 1) a long timeframe is needed for progression of CIN 2-3 to cancer, and in
young women, most HPV-associated lesions are of relatively recent onset.28 Women
typically acquire their first HPV infection shortly after the onset of sexual intercourse.2
Most of these infections are no longer detected by 1 year,8:30:31 and 90% “clear” by 2-3
years.8:30.32.33 A small percentage of cervical HPV infections do progress to HSIL. Human
papillomavirus—associated lesions detected in adolescents and young women mostly reflect
new infections, and repeated infections are extremely common.3132 By contrast, positive
HPV tests in older women are more likely to represent persistent infections that have had
more opportunity to produce neoplastic transformation.28 Cancer results when an HPV
infection persists long enough for increased expression of the E6 and E7 oncogenes to
destabilize the host DNA.” Although HSIL may develop over a short time period after a new
HPV infection,34 the progression from HSIL to invasive cancer typically takes years or
decades.® Although CIN 3 has been most commonly diagnosed between the ages of 25 and
35 years,8 the median age of diagnosis of invasive cervical cancer is 48 years.3® In the
United States, the rate of invasive cancer in women aged 20-24 years is only 1.5 per
100,000 women. The rate increases to 5.7 per 100,000 among women aged 25-30 years.
Women aged 30 years and older have significantly higher incidence rates of 11-15 per
100,000 for each 5-year age group.3° Cancer risk in young women is low compared with
older women.

Data and clinical experience support the safety of short-term follow-up of young women
with HSIL. Several small studies validate the safety of conservatively after CIN 2 in
adolescents and young women.32:36:37 These studies showed a 65-75% rate of regression to
normal over 18 months to 3 years. Moscicki followed 95 women aged 13-24 years with
biopsy-confirmed CIN 2 and found 38% reverted to negative in the first year and 63% by 2
years with only 2% and 12% progressing to CIN 3 in 1 and 2 years, respectively. None of
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the women in these small studies developed cancer.32:36:37 There have been no studies
looking specifically at the safety of short-term observation of women with CIN 3. We have
routine clinical experience monitoring women with HSIL, including CIN 3, during
pregnancy, in which the American Society for Colposcopy and Cervical Pathology
Guidelines?2 recommend observation.22 The length of pregnancy is short relative to the
timeline for the natural history of potential malignant transformation of high-grade lesions
and not much shorter than the allowable 2-year observation period in the recommendations.
Many women with a diagnosis of CIN 2 or CIN 2-3 truly have CIN 3 and are being
managed conservatively under existing guidelines. Long-term conservative management is
clearly inappropriate. In the “unfortunate experiment” in New Zealand 1955-1976,38 31%
of women with an average age in the mid- to late 30s with a diagnosis of carcinoma in situ
(CIN 3) followed without adequate treatment developed invasive cancer. However, this
occurred over a prolonged period, up to 30 years. The American Society for Colposcopy and
Cervical Pathology Guidelines do not allow observation of young women with persistent
CIN 2-3 to continue beyond 2 years before recommending treatment.

The inclusion of colposcopy every 6 months during the observation period adds an
additional margin of safety. A lesion with colposcopic high-grade features that appears to be
progressing during this observation period warrants repeat biopsies. Treatment is justified if
widespread HSIL is confirmed in a large or enlarging lesion, if the entire transformation
zone cannot be visualized, or, as noted, if HSIL persists for 2 years. More often, however,
close follow-up will confirm resolution of both the cytologic and histologic abnormalities.

Summary Points

The College of American Pathologists and American Society for Colposcopy and Cervical
Pathology cosponsored LAST Project recommends new histopathology terminology of
HPV-related squamous lesions across all anogenital sites.

A two-tiered nomenclature, LSIL and HSIL, is recommended as a replacement for the
former threetiered “(-IN)” terminology.

The category, IN grade 2 (eg, CIN 2) is an equivocal diagnosis of poor reproducibility that
includes lesions behaving like -IN 1 and -IN 3. The project recommendations seek to clarify
this equivocal category. Lesions previously diagnosed as -IN 2 should be p16-
immunostained; if p16-positive, they should be classified as HSIL, and, if negative, as LSIL.

Low-grade squamous intraepithelial lesion histopathology in women should be managed
with observation according to the 2006 American Society for Colposcopy and Cervical
Pathology Guidelines. In general, HSIL histopathology in women should be managed with
excisional or ablative treatment according to the 2006 American Society for Colposcopy and
Cervical Pathology Guidelines.

High-grade squamous intraepithelial lesion in young women should be managed as per the
2006 American Society for Colposcopy and Cervical Pathology Guidelines for adolescents
and young women with CIN 2-3. Either treatment or conservative management with
semiannual cytology and colposcopy for up to 2 years is appropriate with conservative
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management preferred if future childbearing is a concern. Repeat biopsy is recommended if
the colposcopic appearance of the lesion worsens or if HSIL on cytology persists for 1 year.
Treatment is recommended if the colposcopy is unsatisfactory, if a diagnosis of HSIL (CIN
3) is made, or if biopsy-confirmed HSIL persists for 2 years. After two consecutive negative
cytology and colposcopy examinations at 6-month intervals, a young woman may return to
routine screening.22

Acknowledgments

The Lower Anogenital Squamous Terminology (LAST) Project was supported by the College of American
Pathologists and the American Society for Colposcopy and Cervical Pathology.

References

1.

Darragh TM, Colgan T, Cox JT, Heller DS, Henry MR, Luff RD, et al. The Lower Anogenital
Squamous Terminology Standardization Project for HPV-Associated Lesions: background and
consensus recommendations from the College of American Pathologists and the American Society
for Colposcopy and Cervical Pathology. J Low Genit Tract Dis. 2012; 16:205-42. [PubMed:
22820980]

. Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA, Shah KV, et al. Human

papillomavirus is a necessary cause of invasive cervical cancer worldwide. J Pathol. 1999; 189:12—
9. [PubMed: 10451482]

. Parkin DM, Bray F. The burden of HPV-related cancers. Vaccine. 2006; 24(suppl 3):11-25.
. Machalek DA, Poynten M, Jin F, Fairley CK, Farnsworth A, Garland SM, et al. Anal human

papillomavirus infection and associated neoplastic lesions in men who have sex with men: a
systematic review and meta-analysis. Lancet Oncol. 2012; 13:487-500. [PubMed: 22445259]

. Scurry J, Wilkinson EF. Review of terminology of precursors of vulvar squamous cell carcinoma. J

Low Genit Tract Dis. 2006; 10:161-9. [PubMed: 16829756]

. Management of vulvar intraepithelial neoplasia. Committee Opinion No. 509. American College of

Obstetricians and Gynecologists. Obstet Gynecol. 2011; 118:1192-4. [PubMed: 22015906]

. Zur Hausen H. Papillomaviruses and cancer: from basic studies to clinical application. Nat Rev

Cancer. 2002; 2:342-50. [PubMed: 12044010]

. Schiffman M, Wentzensen N. From human papillomavirus to cervical cancer. Obstet Gynecol.

2010; 116:177-85. [PubMed: 20567185]

. Bergeron C, Ordi J, Schmidt D, Trunk M, Keller T, Ridder R. European CINtec Histology Study

Group. Conjunctive plG'NK4a testing significantly increases accuracy in diagnosing high-grade
cervical intraepithelial neoplasia. Am J Clin Pathol. 2010; 133:395-406. [PubMed: 20154278]

10. Wright TC Jr. Pathology of HPV infection at the cytologic and histologic levels: basis for a 2-

tiered morphologic classification system. Int J Gynecol Obstet. 2006; 94:522-31.

11. Castle PE, Stoler MH, Solomon D, Schiffman M. The relationship of community biopsy-diagnosed

cervical intraepithelial neoplasia grade 2 to the quality control pathology-reviewed diagnoses: an
ALTS report. Am J Clin Pathol. 2007; 127:805-15. [PubMed: 17439841]

12. Carreon JD, Sherman ME, Guillén D, Solomon D, Herrero R, Jerénimo J, et al. CIN2 is a much

less reproducible and less valid diagnosis than CIN3: results from a histological review of
population-based cervical samples. Int J Gynecol Pathol. 2007; 26:441-6. [PubMed: 17885496]

13. Oster AG. Natural history of cervical intraepithelial neoplasia: a critical review. Int J Gynecol

Pathol. 1993; 12:186-92. [PubMed: 8463044]

14. Galgano MT, Castle PE, Atkins KA, Brix WK, Nassau SR, Stoler MH. Using biomarkers as

objective standards in the diagnosis of cervical biopsies. Am J Surg Pathol. 2010; 34:1077-87.
[PubMed: 20661011]

15. Hariri S, Unger ER, Powell SE, Bauer HM, Bennett NM, Bloch KC, et al. The HPV vaccine

impact monitoring project (HPV-IMPACT): assessing early evidence of vaccination impact on

Obstet Gynecol. Author manuscript; available in PMC 2014 June 12.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Waxman et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Page 10

HPV-associated cervical cancer precursor lesions. Cancer Causes Control. 2012; 23:281-8.
[PubMed: 22108842]

Kurman, RJ.; Ronnett, BM. Fascicle 13. Silver Spring (MD): American Registry of Pathology
Press; 2010. AFIP fascicle: Tumors of the cervix, vagina and vulva.

Crum, CP.; Lee, KR. Diagnostic gynecologic and obstetric pathology. Philadelphia (PA):
Saunders; 2005.

Kurman, RJ.; Ellenson, H.; Ronnett, BM. Blaustein's pathology of the female genital tract. 6th.
New York (NY): Springer; 2011.

Negri G, Vittadello F, Romano F, Kasal A, Rivasi F, Girlando S, et al. p16INK4a expression and
progression risk of low-grade intraepithelial neoplasia of the cervix uteri. Virchows Arch. 2004;
445:616-20. [PubMed: 15480761]

Ozaki S, Zen Y, Inoue M. Biomarker expression in cervical intraepithelial neoplasia: potential
progression predictive factors for low-grade lesions. Hum Pathol. 2011; 42:1007-12. [PubMed:
21315414]

Del Pino M, Garcia S, Fuste V, Alonso I, Fuste P, Torne A, et al. Value of p16(INK4a) as a marker
of progression/regression in cervical intraepithelial neoplasia grade 1. Am J Obstet Gynecol. 2009;
201:488.e1-7. [PubMed: 19683687]

Wright TC Jr, Massad LS, Dunton CJ, Spitzer M, Wilkinson EJ, Solomon D. 2006 consensus
guidelines for the management of women with cervical intraepithelial neoplasia or
adenocarcinoma in situ. J Low Genit Tract Dis. 2007; 11:223-39. [PubMed: 17917567]

Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam SL, Cain J, et al. American Cancer
Society, American Society for Colposcopy and Cervical Pathology, and American Society for
Clinical Pathology screening guidelines for the prevention and early detection of cervical cancer.
CA Cancer J Clin. 2012; 62:147-72. [PubMed: 22422631]

Moyer VA. U.S. Preventive Services Task Force. Screening for cervical cancer: U.S. Preventive
Services Task Force recommendation statement. Ann Intern Med. 2012; 156:880-91. W312.
[PubMed: 22711081]

Samson SL, Bentley JR, Fahey TJ, McKay DJ, Gill GH. The effect of loop electrosurgical excision
procedure on future pregnancy outcome. Obstet Gynecol. 2005; 105:325-32. [PubMed: 15684160]
Kyrgiou M, Koliopoulos G, Martin-Hirsch P, Arbyn M, Prendiville W, Paraskevaidis E. Obstetric
outcomes after conservative treatment for intraepithelial or early invasive cervical lesions:
systematic review and meta-analysis. Lancet. 2006; 367:489-98. [PubMed: 16473126]

Arbyn M, Kyrgiou M, Simoens C, Raifu AO, Koliopoulos G, Martin-Hirsch P, et al. Perinatal
mortality and other severe adverse pregnancy outcomes associated with treatment of cervical
intraepithelial neoplasia: meta-analysis. BMJ. 2008; 337:a1284. [PubMed: 18801868]

Rodriguez AC, Schiffman M, Herrero, Hildesheim A, Bratti C, Sherman ME, et al. Longitudinal
study of human papillomavirus persistence and cervical intraepithelial neoplasia grade 2/3: critical
role of duration of infection. J Natl Cancer Inst. 2010; 102:315-24. [PubMed: 20157096]

Winer RL, Lee SK, Hughes JP, Adam DE, Kiviat NB, Koutsky LA. Incident infection with genital
human papillomavirus rates and risk factors among a cohort of female university students. Am J
Epidemiol. 2003; 157:218-26. [PubMed: 12543621]

Ho GYF, Bierman R, Beardsley L, Chang CJ, Burk RD. Natural history of cervicovaginal
papillomavirus infection in young women. N Engl J Med. 1998; 338:423-8. [PubMed: 9459645]
Brown DR, Shew ML, Qadadri B, Neptune N, Vargas M, Tu W, et al. A longitudinal study of
genital human papillomavirus infection in a cohort of closely followed adolescent women. J Infect
Dis. 2005; 191:182-92. [PubMed: 15609227]

Moscicki AB, Ma Y, Wibbelsman C, Darragh TM, Powers A, Farhat S, et al. Rate of and risks for
regression of cervical intraepithelial neoplasia 2 in adolescents and young women. Obstet
Gynecol. 2010; 116:1373-80. [PubMed: 21099605]

Gravitt PE. The known unknowns of HPV natural history. J Clin Invest. 2011; 121:4593-9.
[PubMed: 22133884]

Winer R, Kiviat NB, Hughes JP, Adam DE, Lee SK, Kupers JM, et al. Development and duration
of human papillomavirus lesions after initial infection. J Infect Dis. 2005; 191:731-8. [PubMed:
15688287]

Obstet Gynecol. Author manuscript; available in PMC 2014 June 12.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Waxman et al.

35.

36.

37.

38.

Page 11

National Cancer Institute. SEER cancer statistics, stat fact sheets: cervix uteri/fast stats. Available
at: http://seer.cancer.gov/statfacts/html/cervix.html. Retrieved June 10, 2012

Moore K, Cofer A, Elliot L, Lanneau G, Walker J, Gold MA. Adolescent cervical dysplasia:
histologic evaluation, treatment, and outcomes. Am J Obstet Gynecol. 2007; 197:141.e1-6.
[PubMed: 17689626]

Fuchs K, Weitzen S, Wu L, Phipps MG, Boardman LA. Management of cervical intraepithelial
neoplasia 2 in adolescent and young women. J Pediatr Adolesc Gynecol. 2007; 20:269-74.
[PubMed: 17868892]

McCredie MRE, Sharples K, Paul C, Baranyai J, Medley G, Jones RW, et al. Natural History of
cervical neoplasia and risk of invasive cancer in women with cervical intraepithelial neoplasia 3: a
retrospective cohort study. Lancet Oncol. 2008; 9:425-34. [PubMed: 18407790]

Obstet Gynecol. Author manuscript; available in PMC 2014 June 12.


http://seer.cancer.gov/statfacts/html/cervix.html

