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Do HPV 16 positive/ASC-H cervical cancer screening
results predict CIN 2+ better than other high-risk
HPV subtypes?
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Abstract

Objective: To determine whether patients with atypical squamous cells, cannot exclude high grade squamous intraepithelial neoplasia (ASC-H)
cytology have a correlation between high-risk human papillomavirus (HPV) type and CIN 2+ lesion in final pathology.

Material and Methods: The study was conducted retrospectively, using data from three tertiary gynecologic oncology centers located in
various regions of Turkey. Data from 5,271 patients who had colposcopy between January 2003 and January 2021 were analyzed.

Results: A total of 163 patients who had ASC-H cervical cytology test results, based on the Bethesda 2014 classification were eligible, and of
these 83 (50.9%) who tested positive for HPV were included in the study. There was no correlation between the occurrence of CIN 2+ lesions
and age (p=0.053). If there was any HPV 16 positivity (only HPV 16, HPV 16 and 18, HPV 16 and others) the presence of CIN 2+ lesions in the final
pathology increased significantly. In HPV 16 positive ASC-H patients, the probability of CIN 2+ lesions in the final pathology were 72.5% while this
rate was 48.1% in HPV 16 negative group (p=0.033).

Conclusion: The guidelines do not provide a comprehensive definition of the role of the HPV test in managing ASC-H. Positive high-
risk HPV types, especially HPV 16, together with an ASC-H smear result should bring to mind the possibility of high-grade dysplasia.
(J Turk Ger Gynecol Assoc 2024; 25: 90-5)
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Introduction

GLOBOCAN 2020 reported approximately 604,000 new
cases of cervical cancer and 342,000 deaths attributed to the
disease globally (1). Cervical cancer ranked as the fourth most
prevalent cancer among women (2). The global occurrence
and mortality rates differ among countries, based on factors
such as the presence of cervical cancer screening programs
and the frequency of human papillomavirus (HPV) vaccination.
The components of cervical cancer screening include cervical
cytology and/or testing for oncogenic subtypes of the HPV (3,4).
Although an HPV test is first option for cervical screening, triage
with cervical cytology is recommended for some subtypes
(5). Furthermore, cervical cytology may be the only choice in
undeveloped and some developing countries (6). Therefore,
cytologic evaluation and management still have an important
value in a cervical screening program (6).

The Bethesda 2014 classification uses the term “atypical
squamous cells, cannot exclude high grade squamous
intraepithelial neoplasia (ASC-H)” to describe cytological
specimens that do not meet the necessary criteria for high
grade squamous intraepithelial lesion (HSIL), but cannot
definitively rule it out (7). Therefore, ASC-H cytology should
be considered as suspicious for HSIL. ASC-H cytology results
account for 10% of all ASC tests reported (8,9), and can be seen
in approximately 0.2-0.3% of all cervical cytology tests (10).
HPV positivity has been reported as 68-84% in ASC-H cases
(8,9). The prevalence of cervical intraepithelial neoplasia 2+
(CIN 2+) lesions in cases of HPV positive ASC-H is estimated
to be between 30% and 47% (8,11). Nevertheless, the existing
literature lacks sufficient evidence concerning the correlation
between HPV subtypes and the likelihood of CIN 2+ lesions
in ASC-H cytology. The aim of the present study was to assess
the correlation between CIN 2+ lesions and high-risk HPV
subtypes among patients who presented with HPV-positive
ASC-H cytology.

Material and Methods

The study was conducted retrospectively, using data from three
tertiary gynecologic oncology centers located in various regions
of Turkey. The study was approved by the University of Health
Sciences Turkey, Ankara City Hospital Clinical Research Ethics
Committee (approval number: 7, date: 29.01.2021). Between
January 2003 and January 2021, the data of 5,271 patients who
underwent colposcopic examination in the gynecological
oncology outpatient clinics of the participating centers were
analyzed. Among this cohort, patients who had ASC-H cervical
cytology test result were investigated. Patients who had positive
HPV test result and ASC-H simultaneously were included.
Every patient provided their explicit consent for the institution

to utilize their clinical data. The liquid-based thin-layer slide
preparation technique was used for all ASC-H cervical cytology.
NOVAprep® liquid-based cytology systems (NOVAprep Inc.,
Russia) and Max-prep® cytology systems (Corebiotech Co.,
Korea) were used for the liquid-based cytology preparation.
The age, HPV test results, and histopathological reports of the
colposcopic biopsy and endocervical curettage (ECC) were
analyzed. HPV-DNA was isolated by using QIAsymphony® DSP
virus/pathogen MIDI kit, HPV-DNA was detected and typed by
QIAscreen HPV-PCR kit (Qiagen Inc., Germany). Three tertiary
gynecological oncology clinics implemented the American
Society for Colposcopy and Cervical Pathology (ASCCP)
recommendations for the management of pre-invasive lesions.
Colposcopic examination was routinely performed in patients
with ASC-H cytology in the centers included in this study. ECC
was also performed. Conization was performed in patients
who had HSIL, micro-invasive cancer, or adenocarcinoma in
situ (AIS) on colposcopic biopsy and who had discordance
between biopsy and clinical evaluation. HSIL (CIN 2/CIN 3),
micro-invasive cancer, AlS, and cervical cancer were defined
as CIN 2+ lesions.

Statistical analysis

The SPSS, version 22.0 was used for all statistical analyses (IBM
SPSS Inc., Chicago, IL, USA). Descriptive values are expressed
as arithmetic mean # standard deviation, median and percent.
The chi-square test was used to analyze categorical variables. A
p-value <0.05 was deemed statistically significant.

Results

There were 163 cases with ASC-H cytology findings, and of
these 83 (50.9%) patients who had positive HPV test result
and ASC-H simultaneously were included. The mean patient
age was 45+9.21 years. HPV 16 was the most prevalent type
of HPV. There were 36 patients (43.4%) with HPV 16 only, four
patients (4.8%) with both HPV 16 and 18, and eleven patients
(13.3%) who had HPV 16 and HPV types other than HPV 18
simultaneously. HPV type was undetermined in five (6%)
patients. The patients’ characteristics are presented in Table 1.
Colposcopy was performed in all patients. Colposcopic biopsy
was performed in 80 patients who had suspicious lesions on
colposcopic examination. Colposcopic examinations of the
other three patients were normal. HSIL was the most common
pathology in 42/80 (52.5%) among the colposcopic biopsy and
ECC results of the patients. The remaining diagnoses included
squamous cell carcinoma in two patients, micro-invasive
cancer in two patients, and AIS in one patient. Conization
was performed in 47 patients. Eight patients with HSIL biopsy
results refused conization. Among the pathological results of
conization, the most common pathology was HSIL in 31/47
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(66%). On final pathological diagnosis, CIN 2+ lesion was
reported in 51 (61.4%) patients and HSIL was the most common
(55.4%) type among these results (Table 1).

The association between CIN 2+ lesions and age or HPV
type in patients with ASC-H cytology is summarized in Table
2. The incidence of CIN 2+ lesions was 73% among patients
aged <44 years, compared to 52.2% among patients aged
>44 years (p=0.053). It was significantly more likely that the
final pathology would show CIN 2+ lesions in patients who
had HPV 16 positivity (only HPV 16, HPV 16 and 18, or HPV 16

by the final pathological diagnosis, was 72.5% in patients
who tested positive for both HPV 16 and had ASC-H cytology
simultaneously. In contrast, the incidence was 48.1% in
patients who tested positive for a type of HPV other than HPV
16 (p=0.033).

HPV 16 positivity in patients with ASC-H cytology predicted
CIN 2+ lesions with 74% specificity, 50% sensitivity, 72.5%
positive predictive value, and 51.9% negative predictive value.
Statistics were not analyzed for other HPV types excluding HPV
16 because the number of patients for other subtypes was

and others). The incidence of CIN 2+ lesions, as determined insufficient.
Table 1. Characteristics of entire cohort (n=83)
Characteristics Mean * SD Median (range)
Age 45+9.21 years 44 (24-66) years
n %
<25 years 1 1.2
Age
=25 years 82 98.8
Type 16 only 36 43.4
Type 18 only 2 24
Types 16 with 18 4 4.8
HPV type Other types 24 28.9
Type 16 with other types 11 13.3
Type 18 with other types 1 1.2
Unknown types 6
Normal (no biopsy) 3.6
Colposcopic examination
Abnormal (with biopsy) 80 96.4
Benign 15 18.8
LSIL (CIN 1) 18 22.5
HSIL (CIN 2) 25 31.3
HSIL (CIN 3) 13 16.3
Results of pathological reports obtained by colposcopy (n=80)'
HSIL (undetermined) 4 5
AIS 1.3
Micro-invasive cancer 2 2.5
SCC 2 2.5
Benign 9 19.1
LSIL 6 12.8
Histopathological results of conization (n=47)
HSIL 31 66
Cancer 1 2.1
Benign 16 19.3
LSIL 16 19.3
HSIL 46 55.4
Results of final pathologicaldiagnosis (n=83)
Micro-invasive cancer 2 24
SCC 2 24
Adenocarcinoma 1 1.2
'Results from 80 patients who underwent colposcopic biopsy and endocervical curettage. SD: Standard deviation, LSIL: Low-grade squamous intraepithelial
lesion, CIN: Cervical intraepithelial neoplasia, HSIL: High-grade squamous intraepithelial lesion, AIS: Adenocarcinoma in situ, SCC: Squamous cell cancer,
HPV: Human papillomavirus
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Table 2. The relationship between final pathological diagnosis and HPV, and age in patients with ASC-H

cytology
Final pathological diagnosis
Parameters Benign and LSIL CIN 2+ p-value
n % n %
<44 years 10 27 27 73
Age! 0.053
=44 years 22 47.8 24 52.2
Negative 14 51.9 13 48.1
HPV 16 (n=78)? — 0.033
Positive 14 27.5 37 72.5
CIN: Cervical intraepithelial neoplasia, CIN 2+ lesions were HSIL (CIN 2/CIN 3), micro-invasive cancer, adenocarcinoma in situ, and cervical cancer, HPV:
Human papillomavirus, LSIL: Low-grade squamous intraepithelial lesion, 'Median value, ?Five patients with unknown type were excluded, ASC-H: Atypical
squamous cells, cannot exclude high grade squamous intraepithelial neoplasia

Pathological findings of the five patients whose final
pathological diagnosis was cancer are shown in Table 3. All but
one (80%) had HPV 16 positivity and HPV 31 was positive in
the other patient. The final pathological diagnosis was that four
patients had squamous cell carcinoma, while one patient had

adenocarcinoma.

Discussion

In the present study, patients with ASC-H cytology who tested
positive for high-risk HPV, specifically HPV 16, had a significantly
higher incidence of CIN 2+ lesions. HPV 16 positivity in patients
with ASC-H cytology predicted CIN 2+ lesions with good
specificity and positive predictive value but only moderate
sensitivity and negative predictive value.

ASC-H refers to atypical squamous cells in the cervix that
exhibit the features of a focal high-grade intraepithelial lesion,
but are not definitive for diagnosis. It is important to manage
ASC-H cytology carefully due to this potential presence of a
high-grade intraepithelial lesion. The occurrence of CIN 2-3
lesions in patients with ASC-H cytology ranged from 10% to
85% in the biopsy findings reported in the literature (12-17).
Galliano et al. (12) found that 63.8% of patients with ASC-H
cytology had high-grade intraepithelial lesions, regardless of
their HPV status.

Patton et al. (18) highlighted that age was important for the
development of dysplasia in ASC-H cases. However, when
predicting high-grade dysplasia in individuals with ASC-H
cytology, Kietpeerakool et al. (19) did not find a significant
difference between women under 40 and those over 40 years.
Gilani et al. (20) also found no difference in the risk of both
low-grade and high-grade dysplasia between patients under 30
and those over 49 years. The present study also demonstrated
that there was no significant disparity in the likelihood of CIN
2+ lesions among patients with ASC-H cytology based on age.
The prevalence of HPV positivity ranges from 38% to 84%
among women with ASC-H cytology (8,13,21,22). Chen et al.
(22) reported that among patients with positive high-risk HPV
test and ASC-H cytology, the occurrence of CIN 2+ lesions
was 55%, based on cervical biopsy or loop electrosurgical
excisional procedure specimens. In contrast, the incidence
was only 9% among those negative for high-risk HPV. These
authors found that women who had both positive high-risk
HPV and ASC-H cytology were six times more likely to have
high-grade dysplasia compared to those who were negative for
high-risk HPV (22). The meta-analysis conducted by Xu et al.
(9) examined ASC-H triage and found that the high-risk HPV
test had a sensitivity of 93% and a specificity of 45% in detecting
CIN 2+ lesions. Data from Keiser Permanente Northern
California showed that the likelihood of immediate CIN3+ was

Table 3. Clinical-pathological findings of patients with cervical cancer

Patient ECC Colposcopic o e Conization Final pathological
e | Cytolo HPV type . Conization . .

no Ag ytology yp result biopsy result result diagnosis

1 49 ASC-H HPV 16 Benign HSIL (CIN 2) Performed Adenocarcinoma | Adenocarcinoma

Micro-i .

2 49 ASC-H HPV 16 Benign | C‘CC“’ fnvastve Performed HSIL (CIN 2) Micro-invasive SCC

3 52 ASCH | HPV3I g)SIL (CIN g/[c‘ccm'mvas“’e Performed HSIL (CIN 2) Micro-invasive SCC

4 28 ASC-H HPV 16 SCC SCC Not performed - SCC

5 55 ASC-H HPV 16 Benign SCC Not performed - SCC

HPV: Human papillomavirus, ECC: Endocervical curettage, HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous cell cancer, CIN: Cervical

intraepithelial neoplasia, ASC-H: Atypical squamous cells, cannot exclude high grade squamous intraepithelial neoplasia
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26% for patients with HPV positive ASC-H and 3.4% for patients
with HPV negative ASC-H (23). However, the cancer risk
was approximately same. Therefore, ASCCP 2019 guideline
recommended colposcopic biopsy for ASC-H, regardless of
HPYV status, as was recommended in the earlier 2012 guideline
(23,24). However, the new guideline focused on HPV type in
the presence of HSIL cytology. Patients who tested positive for
HPV 16 and had HSIL cytology had an immediate risk of CIN
3+ greater than 60%. This threshold was established to justify
expedited treatment, which consisted of excisional biopsy
without colposcopic biopsy for non-pregnant patients aged
25 years and older (23). The present study found that the risk
of CIN 2+ lesions increased significantly from 48% to 72.5% in
patients who had both ASC-H cytology and a positive high-risk
HPV test, specifically for HPV 16 type. The high-risk HPV test,
which includes the HPV 16 type, has a sensitivity of 74% and a
specificity of 50% for detecting CIN 2+ lesions in patients with
ASC-H cytology. Therefore, our findings suggest that expedited
treatment may be considered for patients with ASC-H cytology
and HPV 16 positivity.

Study limitations

The advantages of our study were that colposcopic and
excisional procedures were all performed by gynecological
oncology specialists. The patients were followed up by the same
clinic. The present study aimed to elucidate the significance of
high-risk HPV type in patients presenting with ASC-H cytology,
a previously unidentified component of cervical pathological
lesions. Pathology samples of the patients were examined by
pathologists specialized in gynecological pathology. One of the
limitations of our study is its retrospective design. Furthermore,
due to the limited sample size, subgroups of other high-risk
HPV types, excluding HPV 16 and 18, were not investigated.

Conclusion

Patients with ASC-H cytology should be managed carefully.
This finding has a strong correlation with dysplasia at any
level, and particularly with high-grade dysplasia. The HPV
type is not fully defined in the management of ASC-H in the
literature. The presence of positive high-risk HPV and ASC-H
cytology significantly increased the risk of CIN2+ lesion in our
cohort. Furthermore, this risk was increased over the 60% in
the presence of HPV 16 positivity for ASC-H cytology. Therefore,
the expedited treatment can be kept in mind for patients with
ASC-H cytology and concurrent HPV 16 positivity. Nevertheless,
additional research, especially with larger sample sizes, is
necessary to draw definitive conclusions.

Ethics Committee Approval: The study was approved by
the University of Health Sciences Turkey, Ankara City Hospital

Clinical Research Ethics Committee (approval number: 7, date:
29.01.2021).

Informed Consent: It was obtained.

Author Contributions: Surgical and Medical Practices: G.K.C.,
S.A., SAIL, HY, SK, O.T, VK., N.B.; Concept: T.T, YE.U.;
Design: T.T, YE.U., O.M.T, F.E.; Data Collection or Processing:
0.0, M.U., BE., FK., F.C., O.A.; Analysis or Interpretation: I.U.,
AA., NY, C.C, TTo.; Literature Search: A.A.T, G.T.G.; Writing:
AAT, TT

Contflict of Interest: No conflict of interest is declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal
A, et al. Global cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries.
CA: Cancer J Clin 2021; 71: 209-49.

2. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA:
Cancer J Clin 2018; 68: 394-424.

3. Nobbenhuis MA, Walboomers JM, Helmerhorst TJ, Rozendaal L,
Remmink AJ, Risse EK, et al. Relation of human papillomavirus
status to cervical lesions and consequences for cervical-cancer
screening: a prospective study. Lancet 1999; 354: 20-5.

4. Wallin KL, Wiklund F, Angstrom T, Bergman F, Stendahl U, Wadell
G, et al. Type-specific persistence of human papillomavirus DNA
before the development of invasive cervical cancer. N Engl J Med
1999; 341: 1633-8.

5. Huh WK, Ault KA, Chelmow D, Davey DD, Goulart RA, Garcia
FA, et al. Use of primary high-risk human papillomavirus testing
for cervical cancer screening: interim clinical guidance. Gynecol
Oncol 2015; 136: 178-82.

6. GakidouE, Nordhagen S, Obermeyer Z. Coverage of cervical cancer
screening in 57 countries: low average levels and large inequalities.
PLoS Med 2008; 5: e132.

7. Solomon D, Davey D, Kurman R, Moriarty A, O’Connor D, Prey M,
et al. Forum Group Members; Bethesda 2001 Workshop. The 2001
Bethesda System: terminology for reporting results of cervical
cytology. JAMA 2002; 287: 2114-9.

8. Sherman ME, Castle PE, Solomon D. Cervical cytology of
atypical squamous cells-cannot exclude high-grade squamous
intraepithelial lesion (ASC-H): characteristics and histologic
outcomes. Cancer 2006; 108: 298-305.

9. Xu L, Verdoodt F, Wentzensen N, Bergeron C, Arbyn M. Triage of
ASC-H: A meta-analysis of the accuracy of high-risk HPV testing
and other markers to detect cervical precancer. Cancer Cytopathol
2016; 124: 261-72.

10. Barreth D, Schepansky A, Capstick V, Johnson G, Steed H, Faught
W. Atypical squamous cells-cannot exclude high-grade squamous
intraepithelial lesion (ASC-H): a result not to be ignored. J Obstet
Gynaecol Can 2006; 28: 1095-8.



J Turk Ger Gynecol Assoc 2024; 25: 90-5

Tokalioglu et al.
Does HPV 16 type predict CIN2+ in ASC-H?

95

11.

12.

13.

14.

15.

16.

17.

18.

Bandyopadhyay S, Austin RM, Dabbs D, Zhao C. Adjunctive human
papillomavirus DNA testing is a useful option in some clinical
settings for disease risk assessment and triage of females with
ASC-H Papanicolaou test results. Arch Pathol Lab Med 2008; 132:
1874-81.

Galliano GE, Moatamed NA, Lee S, Salami N, Apple SK. Reflex high
risk HPV testing in atypical squamous cells, cannot exclude high
grade intraepithelial lesion: a large institution’s experience with the
significance of this often ordered test. Acta Cytol 2011; 55: 167-72.
Alli PM, Ali SZ. Atypical squamous cells of undetermined
significance--rule out high-grade squamous intraepithelial lesion:
cytopathologic characteristics and clinical correlates. Diagn
Cytopathol 2003; 28: 308-12.

Selvaggi SM. Reporting of atypical squamous cells, cannot exclude
a high-grade squamous intraepithelial lesion (ASC-H) on cervical
samples: is it significant? Diagn Cytopathol 2003; 29: 38-41.

Louro AP, Roberson J, Eltoum I, Chhieng DC. Atypical squamous
cells, cannot exclude high-grade squamous intraepithelial lesion. A
follow-up study of conventional and liquid-based preparations in a
high-risk population. Am J Clin Pathol 2003; 120: 392-7.

Mokhtar GA, Delatour NL, Assiri AH, Gilliatt MA, Senterman M,
Islam S. Atypical squamous cells, cannot exclude high-grade
squamous intraepithelial lesion: cytohistologic correlation study
with diagnostic pitfalls. Acta Cytol 2008; 52: 169-77.

McHale MT, Souther J, Elkas JC, Monk BJ, Harrison TA. Is atypical
squamous cells that cannot exclude high-grade squamous
intraepithelial lesion clinically significant? J Low Genit Tract Dis
2007; 11: 86-9.

Patton AL, Duncan L, Bloom L, Phaneuf G, Zafar N. Atypical
squamous cells, cannot exclude a high-grade intraepithelial
lesion and its clinical significance in postmenopausal, pregnant,

19.

20.

21.

22.

23.

24.

postpartum, and contraceptive-use patients. Cancer 2008; 114:
481-8.

Kietpeerakool C, Srisomboon J, Tantipalakorn C, Suprasert P,
Khunamornpong S, Nimmanhaeminda K, et al. Underlying
pathology of women with “atypical squamous cells, cannot
exclude high-grade squamous intraepithelial lesion” smears, in a
region with a high incidence of cervical cancer. J Obstet Gynaecol
Res 2008; 34: 204-9.

Gilani SM, Tashjian R, Fathallah L. Cervical cytology with a
diagnosis of atypical squamous cells, cannot exclude high-grade
squamous intraepithelial lesion (ASC-H): a follow-up study with
corresponding histology and significance of predicting dysplasia
by human papillomavirus (HPV) DNA testing. Arch Gynecol Obstet
2014; 289: 645-8.

Rowe LR, Aldeen W, Bentz JS. Prevalence and typing of HPV DNA
by hybrid capture Il in women with ASCUS, ASC-H, LSIL, and AGC
on ThinPrep Pap tests. Diagn Cytopathol 2004; 30: 426-32.

Chen L, Baker S, De Petris G, Yang B. HPV testing results and
histologic follow-up in women with ASC-H cytology in different age
groups. J Am Soc Cytopathol 2015; 4: 225-31.

Egemen D, Cheung LC, Chen X, Demarco M, Perkins RB, Kinney
W, et al. Risk Estimates Supporting the 2019 ASCCP Risk-Based
Management Consensus Guidelines. J Low Genit Tract Dis 2020;
24:132-43.

Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam
SL, Cain J, et al. American Cancer Society; American Society
for Colposcopy and Cervical Pathology; American Society for
Clinical Pathology. 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. Am J Clin Pathol 2012; 137: 516-42.



