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High-Grade Squamous Intraepithelial Lesion in Women
Aged <30 Years Has a Prevalence Pattern Resembling
Low-Grade Squamous Intraepithelial Lesion

Diama B. Vale, MD"?; Maria C. Westin, MD?3; and Luiz C. Zeferino, MD, PhD?3

BACKGROUND: Cervical cytology is the cervical cancer screening test for women aged <30 years because of the low
specificity of human papillomavirus tests in this age group. The Bethesda System classifies cervical intraepithelial neopla-
sia grade 2 (CIN 2) and grade 3 (CIN 3) as high-grade intraepithelial lesions (HSIL). In this study, the authors subclassified
cytologic HSIL as suggestive of CIN 2 (HSIL-CIN 2) or CIN 3 (HSIL-CIN 3) and evaluated whether there was a correlation
between these findings and age for screened and unscreened women. METHODS: The study included 2,002,472 cervical
smears collected from women who had at least 1 previous test (screened) and 217,826 previously untested women
(unscreened). The laboratory has been using the Bethesda System since 1998 with the subcategorization of HSIL-CIN 2
and HSIL-CIN 3. RESULTS: For unscreened women, the prevalence of low-grade intraepithelial lesion (LSIL) and HSIL-CIN
2 decreased with age, whereas the prevalence of HSIL-CIN 3 increased. The prevalence of HSIL-CIN 2 was greater than
that of HSIL-CIN 3 for women up to age 29 years (prevalence ratio [PR], 4.73; 95% confidence interval [CI], 3.90-5.75)
and lower for the groups ages 30 to 49 years (PR, 0.66; 95% Cl, 0.50-0.87) and >50 years (PR, 0.21; 95% Cl, 0.12-0.36).
For screened women, the prevalence of HSIL-CIN 2 also was greater in the group aged <29 years (PR, 2.72; 95% Cl, 2.49-
2.97). CONCLUSIONS: The prevalence pattern of HSIL suggestive of CIN 2 resembled the pattern observed in LSIL and
was more prevalent than HSIL suggestive of CIN 3 in younger women. The impact of screening was less evident when
HSIL was suggestive of CIN 2. A conservative approach for younger women who have HSIL is important for management
guidance. Cancer (Cancer Cytopathol) 2013;121:576-81. © 2013 American Cancer Society.

KEY WORDS: screening; uterine cervical neoplasms; cervical intraepithelial neoplasm; human papillomavirus; cervical
smear.

INTRODUCTION

The interpretation of cervical cytology smears is based on cytomorphologic changes, from which a histopatho-
logic diagnosis is derived. The Bethesda System introduced the dichotomous terminology low-grade intraepi-
thelial lesion (LSIL) and high-grade intraepithelial lesion (HSIL) and established that cytology results of cervical
intraepithelial neoplasia grade 2 (CIN 2) and grade 3 (CIN 3) should be classified as HSIL." A diagnosis of
LSIL, which corresponds to CIN 1, represents a transient, productive infection with human papilloma-
virus (HPV). LSIL has a very low potential for progression to cancer and a higher prevalence among young
women.”* The diagnosis of CIN 3 represents a persistent and transforming infection by HPV and, thus, tends
to increase with age.”® There is currently no marker to distinguish between productive infection and transform-

ing infection.”*°
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Reasons for a change in nomenclature into the
2-tiered designation of SIL established by the Bethesda
System were the low reproducibility of cytopathology
results, mainly CIN 2 and CIN 3."'"'*> However, some
members of the European cytopathology community in
particular were in favor of the 3-tiered designation of
CIN 1, CIN 2, and CIN 3 for cytology. The Bethesda
System recognized that a differentiation between CIN 2
and CIN 3 might be helpful in managing some individ-
ual patients.”

Despite the limitations of cytology interpretation, it
is interesting to add further knowledge to qualify reports.
The prevalence of HSIL in young women is not negligi-
ble, but we know that transient or productive HPV infec-
tion is prevalent in this age group.13 Thus, it is likely that
an HSIL result does not represent a persistent or trans-
forming HPV infection in young women and would not
compromise these patients.

Therefore, the objective of this study was to evaluate
whether there is a correlation between patient age and cy-
tology findings of HSIL, HSIL suggestive of CIN 2
(HSIL-CIN 2), and HSIL suggestive of CIN 3 (HSIL-
CIN 3). We also analyzed the impact of screening on the
reduction of prevalence in both categories of lesions. We
hope that this study may provide some insights into cyto-
pathology interpretation and selecting the best clinical
management. A more judicious referral of young women
for colposcopic assessment may reduce preventable inter-
ventions on the uterine cervix, avoiding future obstetric

and neonatal morbidity."*

MATERIALS AND METHODS

This study was a cross-sectional assessment of the preva-
lence of cervical lesions in women undergoing cytology
screening in Campinas, Sao Paulo State, Brazil. The sam-
ple consisted of all Papanicolaou smears performed in the
Cytopathology Laboratory at the Dr. Jose Aristodemo
Pinotti Women’s Hospital, Campinas State University
from January 2000 to December 2009 (10 years).

The cytopathology laboratory receives conven-
tional smears collected for cancer screening from
women in the public health system from approxi-
mately 70 towns in the Campinas region. Opportunis-
tic screening is performed, although recommendations
prioritize women ages 25 to 59 years with triennial
intervals.'> The laboratory does not receive tests per-
formed by private health services.
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We excluded tests that were incorrectly identified,
those classified as unsatisfactory, and those obtained for a
purpose other than screening. After exclusion criteria were
applied, the study sample consisted of 2 groups:
2,002,472 tests from women who had at least 1 previous
screening test (the screened group) and 217,826 tests
from women without previous screening test (the
unscreened group).

Cervical smears were collected by physicians or
nurse practitioners in primary health care units. Those
health professionals also identified and recorded clinical
data on the patients. An optically read form for patient
identification and recording of results was used as the data
source for the laboratory information system.

In addition to patient identification, health profes-
sionals recorded clinical information, such as age, purpose
of the test, and time since last screening test. If the woman
had never undergone any previous screening test, then she
was identified as having the first screening test. This re-
cording allowed us to establish 2 groups for analysis:
unscreened women (first screening test) and screened
women (any time since the last screening test).

Cytologic scrutiny was conducted by cytotechnolo-
gists. Examinations with suspicious findings were
reviewed by pathologists. For quality control, 30% of the
negative results were randomly selected and submitted for
rapid review, and 10% were submitted for a full review by
senior cytotechnologists. The laboratory adopted the Be-
thesda System in 1998. However, for HSIL reports, cate-
gorization was dichotomized into HSIL-CIN 2 and
HSIL-CIN 3, allowing us to conduct the current study.
The cytomorphologic criteria used by the laboratory to
characterize the interpretation of HSIL-CIN 2 and HSIL-
CIN 3 are listed in Table 1.

The prevalence rates of the results were calculated
for both groups (screened women and unscreened
women). For trend analysis of prevalence rates according
to age, the Cochrane-Armitage modified chi-square test
was used. A statistical test with negative values indicated a
trend toward decreased rates, whereas positive values indi-
cated a trend toward increased rates. The impact of
screening was assessed by calculating the prevalence ratio
(PR) for the screened group divided by the unscreened
group and for the HSIL-CIN 2 results divided by the
HSIL-CIN 3 results, all of which were reported with 95%
confidence intervals (Cls). Institutional Review Board ap-
proval was obtained before undertaking this study.
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TABLE 1. Morphologic Criteria for Cytologic Squamous Cell Results

Morphologic Criteria LSIL-CIN 1 HSIL-CIN 2 HSIL-CIN 3
Atypical cells Superficial or intermediate Intermediate or parabasal Parabasal
Quantity of atypical cells Moderate Moderate Marked
Atypical mature metaplastic cells - Present Present
Atypical immature metaplastic cells - - Present

Less than one-third
Present

Slight and Moderate
Slight and moderate

Nuclear area (nuclear/cytoplasmic ratio)
Dense cytoplasmic border (koilocytosis)
Anisokaryosis

Hyperchromasia

Thick nuclear membrane

Less than half Greater than half

Moderate Marked
Moderate Marked
- Present

Abbreviations: CIN 1, cytologic cervical intraepithelial neoplasia grade 1; CIN 2, cytologic cervical intraepithelial neoplasia grade 2; CIN 3, cytologic cervical
intraepithelial neoplasia grade 3; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion.

TABLE 2. Impact of Age on the Prevalence of Cytology Results for Screened and Unscreened Women?

LSIL, % HSIL-CIN 2, % HSIL-CIN 3, % HSIL, %

Age, y Unscreened Screened Unscreened Screened Unscreened Screened Unscreened Screened
<19 1.81 1.62 0.33 0.32 0.03 0.03 0.36 0.35
20-24 1.35 1.03 0.35 0.33 0.08 0.10 0.43 0.42
25-29 1.00 0.68 0.39 0.26 0.24 0.14 0.64 0.40
30-34 0.68 0.42 0.39 0.18 0.35 0.15 0.73 0.33
35-39 0.47 0.33 0.41 0.14 0.67 0.13 1.07 0.28
40-44 0.50 0.30 0.32 0.13 0.53 0.12 0.84 0.25
45-49 0.43 0.20 0.20 0.10 0.86 0.10 1.05 0.20
50-54 0.18 0.14 0.18 0.05 0.46 0.10 0.64 0.15
55-59 0.04 0.08 0.08 0.07 0.49 0.09 0.57 0.16
60-64 0.18 0.07 0.09 0.04 0.84 0.10 0.93 0.14
65-69 0.00 0.03 0.10 0.04 0.49 0.12 0.59 0.17
>70 0.08 0.06 0.11 0.06 0.57 0.16 0.68 0.22
P < .0001 < .0001 .0005 < .0001 < .0001 .83 < .0001 < .0001
STP —-19 —66 -3.5 —-29 +21 - +8.9 -23

Abbreviations: CIN 2, cytologic cervical intraepithelial neoplasia grade 2; CIN 3, cytologic cervical intraepithelial neoplasia grade 3; HSIL, high-grade squamous

intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion-cytologic cervical; ST, statistic test.
2 Prevalence is based on screening tests from 2,002,472 screened women and 217,826 unscreened women for the period from 2000 to 2009.
®For the ST, positive (+) Cochrane-Armitage chi-square values correspond to increasing trends, and negative (—) values correspond to decreasing trends.

RESULTS

For unscreened women, the prevalence rates of LSIL
tended to decrease with age, whereas HSIL rates tended to
increase with age (Table 2). Analyzing HSIL categories
separately, the prevalence of HSIL-CIN 2 had a trend
similar to that of LSIL, whereas HSIL-CIN 3 rates had a
clear increase in prevalence with age. For previously
screened women, the prevalence rates of LSIL and HSIL-
CIN 2 tended to decrease with increasing age, but HSIL-
CIN 3 rates did not vary with statistical significance.
Figure 1 illustrates the trends in these diagnoses.

The impact of age on the prevalence of both catego-
ries of HSIL (HSIL-CIN 2 and HSIL-CIN 3) was ana-
lyzed according to the PR. For unscreened women, the
prevalence of HSIL-CIN 2 was greater than that of
HSIL-CIN 3 for women aged <29 years (PR, 4.73; 95%
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CI, 3.90-5.75). This relation was reversed in the groups
ages 30 to 49 years (PR, 0.66; 95% CI, 0.50-0.87) and
aged >50 years (PR, 0.21; 95% CI, 0.12-0.36); whereas,
in the latter age group, the prevalence of HSIL-CIN 3
was approximately 5 times greater than the prevalence of
HSIL-CIN 2 (Table 3). For screened women, the preva-
lence of HSIL-CIN 2 was greater than that of HSIL-
CIN 3 in the groups aged <29 years (PR, 2.72; 95% CI,
2.49-2.97) and ages 30 to 49 years (PR, 1.11; 95% CI,
1.02-1.19); however, in women aged >50 years, this
relation was reversed (PR, 0.50; 95% CI, 0.43-0.60)
(Table 3).

Comparing screened women with unscreened
women, the prevalence rates for HSIL and HSIL-CIN 3
cytology results did not vary among women aged <19
years and ages 20 to 24 years. However, in the screened
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FIGURE 1. The impact of age on the prevalence of cytology results is illustrated for screened and unscreened women. Prevalence
was based on screen tests from 2,002,472 screened women and 217,826 unscreened women during the period from 2000 to
2009. LSIL indicates low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion; CIN 2, cytologic
cervical intraepithelial neoplasia grade 2; CIN 3, cytologic cervical intraepithelial neoplasia grade 3.

TABLE 3. Prevalence Ratio of Cytological Cervical
Intraepithelial Neoplasia Grade 2/Grade 3

Unscreened Screened
Age, y PR Cl 95% PR Cl 95%
<29 4.73 3.90-5.75 2.72 2.49-2.97
30-49 0.66 0.50-0.87 1.1 1.02-1.19
>50 0.21 0.12-0.36 0.50 0.43-0.60

Abbreviations: Cl, confidence interval; PR, prevalence ratio.

group, prevalence rates decreased with age in women ages
25 to 29 years. Among women ages 35 to 39 years, there
was a greater than 70% decrease in prevalence. The preva-
lence rates for LSIL and HSIL-CIN 2 cytology results did
not have a homogeneous pattern, even in different age
groups in which prevalence rates were lower in previously

screened women (Table 4).

DISCUSSION

According to this study, results from the HSIL group
identified lesions with 2 distinct behaviors: 1 that reflected
transient HPV infection and another that may be associ-
ated with persistent infection. The prevalence of lesions in
unscreened women may be considered representative of
the natural history of cervical neoplasm, because they
were not subjected to diagnostic or therapeutic interven-
tions. In this group of women, the prevalence rates of
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HSIL-CIN 2 cytology results decreased with increasing
age, similar to the tendency observed for LSIL. These
cytologic findings reflect a transient HPV infection with
high potential for clearance with higher prevalence rates, a
behavior similar to the pattern of HPV infection.”!®'¢
Conversely, the prevalence rates of HSIL-CIN 3
results clearly increased with age for unscreened women,
but not in the presence of screening because of diagnostic
and therapeutic intervention. The prevalence of CIN 3 in
countries that have implemented screening program peaks
at approximately age 30 years and decreases in older

6,17,18
women,

a pattern similar to that observed in this
study for HSIL-CIN 3 in previously screened women.

The results from this study highlight the finding
that HSIL-CIN 2 had a tendency similar to that of LSIL
and dissimilar to the pattern of persistent and transform-
ing HPV infection. Screening is not efficient at reducing
the prevalence of LSIL and HSIL-CIN2 associated with
transient HPV infection. In fact, screening does not pre-
vent the acquisition of HPV infection. Moreover, the cur-
rent study demonstrates that it is highly probable that
HSIL findings corresponded to HSIL-CIN 2 rather than
HSIL-CIN 3 in previously screened women. This can be
explained by the greater protective effect of screening
against lesions associated with persistent HPV infection,
or against HSIL-CIN 3.

For countries in which screening is opportunistic, a

large number of tests are focused on young women. This
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TABLE 4. Protective Effect of Screening in Low-Grade Squamous Intraepithelial Lesion, High-Grade Squa-
mous Intraepithelial Lesion (HSIL), HSIL-Cytologic Cervical Intraepithelial Neoplasia Grade 2 (CIN 2), and
HSIL-CIN 3 Cytology Results: Prevalence Ratio of Screened Women Versus Unscreened Women

LSIL HSIL-CIN 2 HSIL-CIN 3 HSIL
Age, y PR 95% Cl PR 95% Cl PR 95% Cl PR 95% Cl
<19 0.89 0.83-0.96 0.97 0.82-1.14 0.95 0.58-1.57 0.97 0.83-1.13
20-24 0.76 0.70-0.82 0.94 0.80-1.10 1.22 0.88-1.68 0.99 0.86-1.14
25-29 0.68 0.59-0.79 0.66 0.52-0.84 0.58 0.43-0.78 0.63 0.52-0.76
30-34 0.63 0.50-0.80 0.48 0.35-0.65 0.43 0.31-0.60 0.45 0.36-0.57
35-39 0.70 0.46-1.07 0.35 0.22-0.56 0.20 0.14-0.29 0.26 0.19-0.35
40-44 0.60 0.42-0.87 0.40 0.25-0.63 0.23 0.16-0.33 0.29 0.22-0.39
45-49 0.47 0.28-0.79 0.49 0.23-1.04 0.12 0.08-0.17 0.19 0.13-0.26
50-54 0.79 0.35-1.77 0.28 0.12-0.63 0.22 0.13-0.38 0.24 0.15-0.37
55-59 2.04 0.28-14.63 0.82 0.20-3.35 0.18 0.10-0.33 0.27 0.16-0.47
60-64 0.37 0.13-1.02 0.45 0.11-1.91 0.12 0.07-0.19 0.15 0.09-0.24
65-69 - - 0.43 0.10-1.87 0.25 0.13-0.49 0.28 0.15-0.52
>70 0.78 0.23-2.60 0.53 0.18-1.55 0.27 0.17-0.45 0.32 0.20-0.50

Abbreviations: Cl, confidence interval; LSIL, low-grade squamous intraepithelial lesion; PR, prevalence ratio.

shift in care reveals an excessive number of abnormal
results in this age group, because these women would not
be prioritized in an organized screening program.'”™' In
young women, in addition to a high prevalence of LSIL
results, most HSIL diagnoses may represent transient
HPV infection.

Because we observed that a woman aged <30 years
who had an HSIL result had a high risk of presenting with
HSIL-CIN 2 (unscreened women: PR, 4.73; 95% CI,
3.90-5.75; screened women: PR, 2.72; 95% CI, 2.49-
2.97), it seems reasonable to consider a less interventionist
approach for adolescents and young women with HSIL,
so that indication for treatment can be individualized.
The long period of development and transformation into
cervical lesions,”*** the very low potential for progression
to CIN 3 in this age gr0up,2’4’23 and the risk of obstetric
and neonatal morbidity'* are further arguments to sup-
port the adoption of conservative protocols.

The Bethesda System nomenclature was opted for
the 2-tiered designation of HSIL and LSIL because of the
poor reproducibility of cytopathology results. In fact, the
criteria and application of the same criteria may vary
among observers. For example, in the past, authors
described CIN 2 for cervical cytology smears when the
core area corresponded to 50% of the total area of the cell,
whereas others described the same result when the core
area corresponded to up to 66% of the total area.”**> In
our study, the first understanding prevailed. Thus, as
expected, the results revealed that selected HSIL-CIN 2

lesions had characteristics closer to those of low-grade
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lesions. Cytology diagnosis is based on a set of criteria,
and the lesions corresponded to low-grade cervical smears
that had changes confined to cells with mature or surface-
type cytoplasm, but changes in nuclear intensity also play
an important role in discriminating between LSIL and
HSIL. Nuclear alterations of atypical cells and metaplastic
cells in cervical smears are predictive criteria of high-grade
CIN.?®

A Bridsh study examined data from annually col-
lected National Health Service Cervical Screening Pro-
gram laboratory Korner returns (KC61 returns) for the
screening years before and after conversion from conven-
tional smears to liquid-based cytology and observed that
the histologic correspondence for moderate dyskaryosis in
conventional smears and in liquid-based cytology was
poorer than that for mild and severe dyskaryosis. Taking
into account the new cytologic classification, high-grade
dyskaryosis had a higher positive predictive value for
CIN2+, but not for CIN3+. These results highlight the
finding that the intermediate cytologic category had lower
agreement with CIN 2.%

The limitation of this study is the lack of available
histopathologic diagnoses. However, the results are
powerful, because we included a sample of approximately
2 million cervical cytology tests among screened women
and 200,000 among unscreened women, which allowed
us to analyze trends according to age group.

Cytology interpretation is very important in young
women, because HPV-DNA testing is not indicated as a
screening test in this population.zs’29 Therefore, we
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conclude that most HSIL results in young women clearly
do not correspond to a truly high-grade lesion, and this is
a weakness of the 2-tiered classification of SIL.

The objective of this study was to demonstrate a spe-
cific weakness of the 2-tiered cytologic classification rele-
vant for younger women, and not to corroborate the 3-
tiered classification of SIL. The finding of HSIL may not
have the same clinical significance in young woman, and
what matters is the clinical differentiation between lesions
associated with transient HPV infection and those associ-
ated with persistent infection. In this context, the cyto-
morphologic criteria between low-grade and high-grade
intraepithelial lesions need to be adjusted within possible
limits.

FUNDING SUPPORT

No specific funding was disclosed.

CONFLICT OF INTEREST DISCLOSURES

The authors made no disclosures.

REFERENCES

1. Solomon D, Davey D, Kurman R, et al. The 2001 Bethesda Sys-
tem: terminology for reporting results of cervical cytology. JAMA.
2002;287:2114-2119.

2. Monteiro DL, Trajano AJ, Russomano FB, Silva KS. Prognosis of
intraepithelial cervical lesion during adolescence in up to 2 years of
follow-up. J Pediatr Adolesc Gynecol. 2010;23:230-236.

3. Elit L, Levine MN, Julian JA, et al. Expectant management versus
immediate treatment for low-grade cervical intraepithelial neoplasia:
a randomized trial in Canada and Brazil. Cancer Cytopathol.
2011;117:1438-1445.

4. Moscicki AB, Cox JT. Practice improvement in cervical screening
and management (PICSM): symposium on management of cervical
abnormalities in adolescents and young women. J Low Genit Tract
Dis. 2010;14:73-80.

5. Kjaer SK, Frederiksen K, Munk C, Iftner T. Long-term absolute
risk of cervical intraepithelial neoplasia grade 3 or worse after
human papillomavirus infection: role of persistence. / Natl Cancer
Inst. 2010;102:1478-1488.

6. Herbert A. The impact of cytological cervical screening and its
changing role in the future. Cytoparhology. 2010;21:355-358.

7. Dehn D, Torkko KC, Shroyer KR. Human papillomavirus testing
and molecular markers of cervical dysplasia and carcinoma. Cancer
Cytopathol. 2007;111:1-14.

8. Brown CA, Bogers ], Sahebali S, Depuydt CE, De Prins F, Mali-
nowski DP. Role of protein biomarkers in the detection of high-
grade disease in cervical cancer screening programs [serial online]. /
Oncol 2012:289315, 2012.

9. Hwang SJ, Shroyer KR. Biomarkers of cervical dysplasia and carci-
noma [serial online]. / Oncol 2012:507286, 2012.

10. Abreu AL, Souza RP, Gimenes F, Consolaro ME. A review of
methods for detect human Papillomavirus infection [serial online].
Virol J. 2012;9:262.

11.  Llewellyn H. Observer variation, dysplasia grading, and HPV typ-
ing: a review. Am ] Clin Pathol. 2000;114(suppl):S21-S35.

Cancer Cytopathology  oOctober 2013

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Crum CP. Symposium part 1: should the Bethesda System termi-
nology be used in diagnostic surgical pathology? Point Int | Gynecol
Pathol. 2003;22:5-12.

Mollers M, Goot Hein J, Vriend Henrike J, et al. Prevalence, inci-
dence and persistence of HPV infections in a large cohort of sexu-
ally active young women in the Netherlands. Vaccine.
2013;31:394-401.

Arbyn M, Kyrgiou M, Simoens C, et al. Perinatal mortality and
other severe adverse pregnancy outcomes associated with treatment
of cervical intraepithelial neoplasia: meta-analysis [serial online].
BM]J. 2008;337:a1284.

Instituto Nacional de Cancer. Diretrizes brasileiras para o rastrea-
mento do cancer do colo do utero. Available at: http://www1.in-
ca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_uter-
o.pdf. Accessed December 18, 2012.

Castle PE, Schiffman M, Wheeler CM, Solomon D. Evidence for
frequent regression of cervical intraepithelial neoplasia-grade 2.
Obstet Gynecol. 2009;113:18-25.

Peto ], Gilham C, Fletcher O, Matthews FE. The cervical cancer
epidemic that screening has prevented in the UK. Lancer.
2004;364:249-256.

Kohli M, Ferko N, Martin A, et al. Estimating the long-term
impact of a prophylactic human papillomavirus 16/18 vaccine on
the burden of cervical cancer in the UK. Br ] Cancer.
2007;96:143-150.

Freitas RA, Carvasan GA, Morais SS, Zeferino LC. Excessive Pap
smears due to opportunistic cervical cancer screening. Eur | Gynae-
col Oncol. 2008;29:479-482.

Vale DB, Morais SS, Pimenta AL, Zeferino LC. Assessment of the
cervical cancer screening in the Family Health Strategy in Amparo,
Sao Paulo State, Brazil. Cad Saude Publica. 2010;26:383-390.
Sasieni P, Castanon A, Cuzick J. Effectiveness of cervical screening
with age: population based case-control study of prospectively
recorded data [serial online]. BM/. 2009;339:b2968.

McCredie MR, Sharples KJ, Paul C, et al. Natural history of cervi-
cal neoplasia and risk of invasive cancer in women with cervical
intraepithelial neoplasia 3: a retrospective cohort study. Lancet
Oncol. 2008;9:425-434.

Ostor AG. Natural history of cervical intraepithelial neoplasia: a
critical review. Int | Gynecol Pathol. 1993;12:186-192.

Vooijs GP. Benign proliferative reactions, intraepithelial neoplasia
and invasive cancer of the uterine cervix. In: Bibbo M, ed. Com-
prehensive Cytopathology. Philadelphia: WB Saunders Company;
1991:153-230.

Coleman DV, Evans DMD. Biopsy Pathology and Cytology of the
Cervix. 2nd ed. London, United Kingdom: Arnold; 1999.

Dufloth RM, Messias-Silva SM, Andrade LA, di Loreto C, Mun-
hoz DM, Zeferino LC. Nuclear alterations of cells and atypical
metaplastic cells in cervical smears are predictive criteria of high-
grade cervical intraepithelial neoplasia. Eur ]| Gynaecol Oncol.
2005;26:186-190.

Blanks RG, Kelly RS. Comparison of cytology and histology results
in English cervical screening laboratories before and after liquid-
based cytology conversion: do the data provide evidence for a sin-
gle category of high-grade dyskaryosis? Cytoparhology. 2010;21:368—
373.

Ronco G, Giorgi-Rossi P, Carozzi F, et al. Efficacy of human pap-
illomavirus testing for the detection of invasive cervical cancers and
cervical intraepithelial neoplasia: a randomised controlled trial.
Lancet Oncol. 2010;11:249-257.

Zhao C, Chen X, Onisko A, Kanbour A, Austin RM. Follow-up
outcomes for a large cohort of US women with negative imaged
liquid-based cytology findings and positive high risk human papil-
lomavirus test results. Gynecol Oncol. 2011;122:291-296.

581


http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Diretrizes_rastreamento_cancer_colo_utero.pdf



