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Abstract

Introduction: High-risk human papilloma virus (hrHPV) DNA testing is more sensi-
tive than cytology screening, achieving greater protection against cervical cancer.
Controversy exists regarding the preferred screening method for women 25-30years
of age. At this age, infection with HPV is common and usually transient. Consequently,
hrHPV screening in this age group is fraught with high false-positive screening re-
sults, leading to more colposcopies and unnecessary treatments with the potential
for harm. In the present study, we aimed to compare the results of two screening
methods in relation to high-grade cervical intraepithelial lesion detection rate in the
young age group of 25-30years.

Material and methods: Retrospective information on cervical cytology, hrHPV test-
ing, colposcopy referrals and histologic results, from one screening round, were re-
trieved from the Maccabi HealthCare Health Maintenance Organization centralized
database during the study period from March 1, 2017 to April 1, 2019 for 25- to
30-year-old women. Screening with hrHPV testing for types 16, 18 and 12 other
hrHPV types was compared with the conventional PAP liquid-based cytology (LBC)
test. Odds ratio (OR) of detection with 95% confidence interval (Cl) was calculated for
cervical intraepithelial neoplasia (CIN) grade 3 or higher (CIN 3+).

Results: During the study period, 42244 women 25-30years old underwent cervical
cancer screening; of them, 20997 were screened with LBC between March 1, 2017
and March 1, 2018 and compared with 21247 who were screened with hrHPV be-
tween April 1, 2018 and April 1, 2019. Testing for hrHPV resulted in a higher colpos-
copy referral rate compared with primary LBC screening: 9.8% vs 7.8%, respectively;
(OR 1.28; 95% Cl 1.2-1.37; p <0.001). Screening with hrHPV led to significantly
higher detection of CIN 3+ lesions (OR 1.4; 95% Cl 1.2-1.6; p <0.001) compared with

Abbreviations: ASCUS, atypical squamous cells of undetermined significance; Cl, confidence interval; CIN, cervical intraepithelial neoplasia; FDA, Food and Drug Administration; hrHPV,

high-risk human papilloma virus; HSIL, high-grade squamous intraepithelial lesions; LBC, liquid-based cytology; LSIL, low-grade squamous intraepithelial lesions; MHS, Maccabi

HealthCare Services; OR, odds ratio.
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(84.8%).

KEYWORDS

1 | INTRODUCTION

Cervical cancer screening by cytology has successfully decreased
cervical cancer incidence and mortality,1 This decline results from
increased detection and treatment of preinvasive and early-stage in-
vasive cervical cancer lesions.? The development of cervical intraep-
ithelial neoplasia (CIN) and cervical cancer is a known consequence
of an infection with oncogenic (high-risk) human papillomavirus
(hrHPV) genotypes.>* Therefore, DNA testing for hrHPV genotypes
has been proposed as an alternative primary screening method with
or without cytology. In addition, hrHPV DNA testing is more sensi-
tive than cytological screening5’7 and provides greater protection
against cervical cancer.®

Guidelines for cervical cancer screening have adopted hrHPV
screening over cytology in the past decade. The American Cancer
Society recommends hrHPV cervical cancer screening every 5years
starting at the age of 25years.9 However, the American College of
Obstetricians and Gynecologists10 and the United States Preventive
Services Task Force!? still recommend cervical cancer screening by
cervical cytology and not by hrHPV testing in women 21-29years
old, using high-risk hrHPV testing alone, or in combination with cy-
tology (co-testing) in women 30-65years old.1%!

The controversy regarding the preferred screening method in
women 25-30years old arises as infection with HPV is common
and usually transient in these young women, and even if CIN devel-
ops, they frequently regress spontaneously.}?> Consequently, hrHPV
screening in the young age group is fraught with high false-positive
screening results, leading to more colposcopies and unnecessary
treatments with potential harm.®® Furthermore, young vaccinated
women exhibit a lower prevalence of high-grade squamous intraep-
ithelial lesions (HSIL) and might have abnormal cytology resulting
from a transient infection with HPV types associated with a lower
cancer risk.**> This may lead to a high rate of false-positive findings
and subsequent excessive procedures.9

In Israel, there is no national screening program for cervical
cancer prevention. Maccabi HealthCare Services (MHS), which has
2 200000 insured members, consisting of 25% of the Israeli popu-
lation, started using HPV-DNA as primary screening in March 2018,
with partial genotyping and reflex cytology for positive hrHPV. The
hrHPV screening was applied to all ages (ie from 25 to 65), every
3years. Previously, screening at MHS was based only on liquid-
based cytology (LBC) every 3years. In the present study, we aimed

LBC. HPV infections with non-16/18 hrHPV (other hrHPV) were the most prevalent

Conclusions: In women 25-30years old, primary hrHPV screening was associated
with a higher detection rate of CIN 3+ compared with cytology screening and should

be considered for primary screening in this age group.

25-30 age group, cervical cancer screening, cervical intraepithelial neoplasia, colposcopy,
hrHPV, liquid-based cytology

Key message

This study confirmed that in the age group of 25-30vyears,
screening with hrHPV testing is associated with sig-
nificantly higher detection rates of high-grade cervi-
cal intraepithelial neoplasia compared with liquid-based
cytology.

to compare the results of the two screening methods in relation to
high-grade cervical intraepithelial lesion detection rate in the of
25-30-year-old age group.

2 | MATERIAL AND METHODS

On March 1, 2018, MHS converted to hrHPV testing as primary cer-
vical screening in women 225years old. Until that date, PAP LBC was
the main cervical cancer screening method. We compared data for
all 25- to 30-year-old women who were screened for cervical cancer
from the following two screening periods according to the method

used in the laboratory:

(i) March 1, 2017 to March 1, 2018 - primary PAP LBC screening.
(ii) April 1,2018 to April 1, 2019 - primary hrHPV-DNA screening.

We allowed a 1-month pause between the two periods to avoid
transition period bias. Retrospective information on cervical cytol-
ogy, hrHPV testing, colposcopy referrals and histologic results were
retrieved from the MHS centralized database. The pathological data
included samples that were routinely collected and processed at the
National Central Pathology Institute of MHS. Data were identified
using specific MHS codes for every pathology/cytology result ex-
amined. Women with samples categorized as a medical test by the
physician who obtained the sample, due to symptoms or other med-
ical suspicions, and hence not a screening test, were excluded from
the study.

The screening algorithm was modified from the Food and Drug
Administration (FDA) and European guidelines (Figure 1197 The
hrHPV-negative women were referred for routine screening every
3years. Women who were hrHPV-positive for types 16/18 were
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FIGURE 1 Screening algorithm using hrHPV testing

referred for colposcopy, regardless of the reflex cytology result.
In addition, women who were hrHPV-positive for other high-risk
non-16/18 types were referred for colposcopy if the cytology was
>atypical squamous cells of undetermined significance (ASCUS).
If the cytology was normal, recall hrHPV and cytology testing in
12months was advised. If, the hrHPV result remained positive after
12months, the women were referred for colposcopy, regardless of
the reflex cytology result.

Abnormal cytology results were classified in the database as low-
or high-level cervical cytology. Low-level cervical cytology included
low-grade squamous intraepithelial lesion (LSIL) and ASCUS. High-
level cervical cytology included HSIL, atypical squamous cells that
cannot rule out HSIL (ASC-H) and atypical glandular cells (AGC). In
the primary LBC screening period, women with abnormal cytology
(2LSIL) or occasionally with ASCUS were referred for colposcopy.
During the primary hrHPV screening period, women found positive
for hrHPV 16/18 (irrespective of the cytologic results) or positive for
other hrHPV with abnormal cytology were referred for colposcopy.
Colposcopy-guided biopsies were performed at the physician's dis-
cretion if colposcopic abnormal changes were observed. Histology
reports from colposcopy-guided biopsies following the pathologic
screening test results were collected. Women included in the LBC
group were followed until September 1, 2019 and in the hrHPV
screening group until October 1, 2020.

Cytology results, colposcopy referrals, premalignant and malig-
nant lesion detection rates were compared between hrHPV-based
vs cytology-based screening tests. Because regression rates of CIN
2 are very high in women below age 30, we used CIN3+ detection

rates as our primary outcome.

2.1 | Primary screening testing

Screening methods were based on the usual MHS practice. The
cervical specimens were collected in PreservCyt ThinPrep® pre-
servative fluid containers (Hologic). The same samples were used for
cytology evaluation and hrHPV DNA testing. Samples were stored
at room temperature for up to 6 weeks before testing. The LBC test

(A)

LBC screening
20,997 (100%)

'

LBC Positive

LBC Negative
1981 (9.4%)

19,016 (90.6%)

Colposcopy
1653 (7.8%)

CIN1 CIN2 CIN3
360 (1.7%) 23 (0.1%) 285 (1.3%)

LBC- Liquid based cytology; CIN- Cervical intraepithelial neoplasia
Percentages out of the total LBC screening population

(B) hrHPV Screening
21,247 (100%)
hrHPV Negative hrHPV positive
17,415 (82%) 3832 (18%)
Non 16/ 18
873 (4 1%) 190 (0 9%) 2805 (13 2%)
Positive cytology Negative cytology
1062 (5%) 1743 (8.2%)
Colposcopy
2089 (9.8%)

CN1 CIN2 CIN3 AIS
360 (1.7) 38(0.2) 409 (1.9)

CIN- Cervical i itheli ia; AIS- Ads i in situ
Percentages out of the total hr HPV screening population

FIGURE 2 Screening results: (A) LBC screening period and (B)
hrHPV screening period

was conducted according to the manufacturer's (Hologic) protocol,
using FDA-approved Imagers.'8

The FDA-approved hrHPV test was carried out using Cobas
4800x platform, according to the manufacturer's protocol.’? DNA
was first extracted using an automated Cobas 480x tool, followed by
Real-Time PCR detection using a Cobas 480z instrument.

The test detects 14 types of hrHPV in three individual assays on
the same sample, obtaining separate results for types 16, 18 and for
the other 12 hrHPV types (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66
and 68) grouped with no specific genotype distinction.

2.2 | Statistical analyses
Data were analyzed using SPSS software, version 23.0 (SPSS Inc).
We defined a screening test as positive if further clinical man-
agement according to the recommended protocol was needed. The
Chi-square test was used for categorical variables. Odds ratios and
their 95% confidence intervals (95% CI) for differences between
hrHPV and cytology screening were calculated. p <0.05 was consid-
ered statistically significant.
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2.3 | Ethics statement

The research was conducted ethically in accordance with the World
Medical Association Declaration of Helsinki and was approved by
the Helsinki Committee Bait Balev - Maccabi on October 22, 2018
(reference no. 0085-18-BBL). Informed consent is not needed ac-
cording to the Israeli Ministry of Health in this kind of retrospective

study using unidentified data.

3 | RESULTS

A total of 42244 women aged 25-30 were included in the study.
The cervical screening protocols in the two periods are shown in
Figure 2A,B.

The comparison between the two screening periods is shown
in Table 1. Significantly more women had positive screening test
results in the primary hrHPV screening than in the LBC screening;
3832 (18%) women were hrHPV-positive vs 1981 (9.4%) women with
abnormal cytology, respectively (OR 2.1; 95% Cl 1.9-2.3; p <0.001).
HPV infections with non-16/18 (other hrHPV) were the most preva-
lent (3249/3832; 84.8%). HPV 16 was found in 22.8% (873/3832) and
HPV 18 in 4.9% (190/3832) of the HPV-positive women. Abnormal
cytology results of 2ASCUS were observed in 42.6% (1634/3832) of
women who tested positive for hrHPV.

The distribution of the different abnormal cytology results accord-

ing to the different hrHPV types for women who underwent primary

TABLE 1 Screening outcomes for

HPV screening, is presented in Table 2. HPV 16 infection was signifi-
cantly more prevalent in women with HSIL cytology than with other
hrHPV only (25.2% vs 6.8%, p <0.001). Moreover, women with HPV
16/18 infection were significantly more likely to have any concurrent
abnormal cytology than women with other hrHPV infection (289/583;
49.5% vs 1062/2805; 37.9% OR 1.6; 95% CI 1.3-1.9; p <0.001) and
3.5 times more likely to have high-grade cytology (139/583; 23.9% vs
189/2805; 6.8%; OR 4.3; 95% Cl 3.4-5.5, p <0.001).

3.1 | Referral for colposcopy

During the primary hrHPV screening, 2089 (9.8%) women were re-
ferred for colposcopy (Figure 2B, Table 1) due to the presence of
either HPV types 16 and/or 18 (1027/2089, 49.2%) or other hrHPV
with abnormal cytology (1062/2089, 50.8%) (Table 2). Although
colposcopy referrals were significantly higher in the primary
hrHPV screening period (9.8% vs 7.8%; OR 1.26; 95% Cl 1.18-1.35;
p <0.001) (Table 1), the number of colposcopy referrals to detect
one CIN3+ lesion were similar between the primary LBC and pri-

mary hrHPV screening groups (5.8 and 5.08, respectively; p = 0.06).

3.2 | Detection of CIN lesions

Table 1 indicates that CIN 3+ was detected in 411 of the 21247
women screened with hrHPV (1.93%) and 285 out of 20997 women

rimary high-risk human pabillomavirus Primary hrHPV, Primary LBC, Odds ratio for hrHPV
primary high {man paptiomavirus n=21247(%)  n=20997(%) testingvsLBC(95%CI) P-value
(hrHPV) testing period and primary liquid-
based cytology (LBC) period Positive screening 3832 (18)* 1981 (9.4) 2.1(1.9-2.3) <0.001
test
HPV 16 873 (4.1) NR
HPV 18 190 (0.9) NR
Other HPV® 3249 (15.3) NR
Abnormal 1634 (7.7) 1981 (9.4) 0.8(0.7-0.8) <0.001
cytology®
Low-level cervical 1204 (5.7) 1708 (8.1) 0.7 (0.6-0.7) <0.001
cytology
High-level cervical 430 (2.0) 273 (1.3) 1.6 (1.3-1.8) <0.001
cytology
Primary referral 2089 (9.8) 1653 (7.8) 1.3(1.2-1.4) <0.001
for colposcopy
Abnormal histology
CIN1 360 (1.7) 360 (1.7) 0.9 (0.8-1.1) 0.43
CIN2+ 449 (2.1) 308 (1.5) 1.4 (1.3-1.6) <0.001
CIN3+ 411 (1.9) 285 (1.3) 1.4(1.2-1.7) <0.001

Abbreviations: Cl, confidence interval; CIN, cervical intraepithelial neoplasia; CIN+, with higher
grade dysplasia including adenocarcinoma in situ; LBC, liquid-based cytology; NR, not relevant.
Including mixed HPV infections.

PNon-16/18 hrHPV types.

“Abnormal cytology = >ASCUS (atypical squamous cells of undetermined significance).
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TABLE 2 The hrHPV and cytology results by infecting human papillomavirus (HPV) genotype in the primary hrHPV screening group.

Values given as number (%)

HPV 16+ HPV 16 only

(n=873) (n=491)
Normal cytology 381 (43.6) 245 (49.9)
Low-level cervical cytology 272 (31.2) 117 (23.8)
High-level cervical cytology 220(25.2) 129 (26.3)

Note: “+" sign indicates the presence of more than one hrHPV type.
*Non-16/18 hrHPV types.
bInfections with HPV 16, 18 or co-infection of 16 +18.

HPV 18+ HPV 18 only HPV 16 and/or Other hrHPV

(n = 190) (n =82) 182 (n = 583) only® (n = 2805)
80 (42.1) 49 (59.7) 294 (50.4) 1743 (62.1)

77 (40.5) 24 (29.3) 150 (25.7) 873(31.1)
33(17.4) 9(11.0) 139 (23.9) 189 (6.8)

TABLE 3 Histology results from colposcopy-guided biopsies by infecting human papillomavirus (HPV) genotype and cytology in the

primary hrHPV screening group. Values given as number (%)

HPV type 16 only 18 only 16 and/or 182 16 and/or 18+ Other hrHPV only”
Cytology Abnormal Normal Abnormal Normal  Abnormal Normal Abnormal Normal Abnormal

No. of women 246 245 34 48 289 294 318 162 2805

CIN1 20(8.1) 32(13.1) 7 (20.6) 9(18.8)  27(9.3) 42(14.3) 48(151 28 (17.3) 383(13.7)

CIN2 8(3.2) 2(0.8) 1(2.9) 0 10(3.5) 2(0.7) 7(2.2) 6(3.7) 22(0.8)

CIN3 98 (39.8) 24 (9.8) 5(14.7) 1(2.1) 105(36.3)  25(8.5) 106 (33.3)  25(15.4) 213(7.6)

AlS 0 1(0.4) 0 1(2.1) 0 2(0.7) 0 0 0

CIN2+ 106 (43.1) 27(11.0) 6(17.6) 2(4.2) 115 (39.7) 29 (9.9) 113 (35.5)  31(19.1) 235(8.4)

CIN3+ 98(39.8) 25(10.2) 5(14.7) 2(4.2) 105(36.3)  27(9.2) 106(33.3)  25(15.4) 213(7.6)

Note: Abnormal cytology = 2ASCUS (atypical squamous cells of undetermined significance).

“+" sign indicates the presence of co-infection with other hrHPV types.

Abbreviations: AlS, adenocarcinoma in situ; CIN, cervical intraepithelial neoplasia; CIN+, with higher grade dysplasia including adenocarcinoma in

situ.

Non-16/18 hrHPV types; only abnormal cytology applicable, as women with normal cytology were not referred for colposcopy.

PInfections with HPV 16 or 18 or co-infection of 16+ 18.

screened with LBC (1.35%). Primary hrHPV screening led to signifi-
cantly higher detection of CIN 3+ (OR 1.4; 95% Cl 1.2-1.7,p <0.001).

Table 3 reveals that 36.3% of women with HPV 16 and or 18
infections with abnormal cytology (XASCUS) were diagnosed with
CIN 3+ lesions compared with 7.6% in women infected by non-16/18
hrHPV types (OR 2.7; 95% Cl 2.1-3.4; p <0.0001). Having HPV 16
and/or 18 infections with abnormal cytology was associated with a
significantly increased risk of CIN 3+ compared with having HPV 16
and/or 18 with negative cytology (36.3% vs 9.2%; OR 3.9; 95% Cl
2.5-6.2; p <0.001). Similarly, co-infections of HPV 16/18 with other
HR HPV and abnormal cytology were associated with a significantly
higher rate of CIN 3+ than were co-infections of HPV 16/18 with
other HR HPV and normal cytology (33.3% vs 15.4%; OR 2.7; 95%
Cl 1.7-4.4; p <0.001).

Table 4 presents the colposcopy results of 16/18-positive
women with negative cytology who were referred for colposcopy
according to the screening algorithm. CIN3+ was found in 52/456
(11.4%) women, most of them due to HPV 16 infection either
alone (25/245; 10.2%) or with co-infection with other hrHPV types
(21/136; 15.4%). Two women with negative cytology were found to
have adenocarcinoma in situ (Table 4; Figure 2B).

3.3 | Recall screening

About 1743 women that had other non-16/18 hrHPV results with
normal cytology in the primary screening were asked to return for
recall hrHPV and cytology testing within 12months. Of these, 1194
(68.5%) underwent recall hrHPV screening in the study period.
Figure 3 shows the detection rate of hrHPV and CIN according to
the study protocol. The infection cleared in 464 women (38.9%),
who were referred for routine screening with hrHPV after 3years.
The other 730 women (61.1%) had persistent hrHPV infection and
were referred for colposcopy. The median time to recall testing
was comparable between the groups, 331 days in the positive recall
screen group and 317 in the negative recall screen group. Overall,
recall testing further diagnosed 51 more women with CIN 3+ who
did not have any abnormal primary cytology results.

4 | DISCUSSION

This study confirmed that cervical cancer screening with hrHPV in
the controversial age group of 25-30 exhibits an increased odds
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TABLE 4 Histology results from colposcopy-guided biopsies of HPV 16/18 -positive, cytology-negative women in the primary hrHPV

screening group. Values given as number (%)

HPV 16 only HPV 16+ HPV 18 only
(n = 245) (n=136) (n = 48)
CIN1 2(13.1) 25(18.4) 9(18.8)
CIN2 2(0.8) 5(3.7) 0
CIN3 24 (9.8) 21(15.4) 1(2.1)
AlS 1(0.4) 0 1(2.1)
CIN2+ 27 (11.0) 26(19.1) 2(4.2)
CIN3+ 5(10.2) 21(15.4) 2(4.2)

Note: “+" sign indicating the presence of co-infection with other hrHPV types.

HPV18+ HPV 16 and/or 18* HPV 16 and/or 18+
(n=32) (n=294) (n=162)

5(15.6) 42 (14.3) 28(17.3)

1(3.1) 2(0.7) 6(3.7)

4(12.5) 5(8.5) 25(15.4)

0 2(0.7) 0

5(15.6) 9(9.9) 31(19.1)

4(12.5) 7(9.2) 25(15.4)

Abbreviations: AIS, adenocarcinoma in situ; CIN, cervical intraepithelial neoplasia; CIN+, with higher grade dysplasia including adenocarcinoma in

situ.
Infections with HPV 16 or 18 or co-infection of 16 +18.

Recall
1194 (100%)

hrHPV Negative hrHPV positive
464 (38.9%) 730 (61.1%)

CIN1 CIN3
115 (9.6%) 51 (4.3%)

CIN- Cervical intraepithelial neoplasia;
Percentages out of the recall population

CIN2
7(0.6)

FIGURE 3 Detection rate of hrHPV and CIN at recall testing

ratio for detecting cervical intraepithelial lesions compared with LBC
screening. In addition, hrHPV screening revealed about 43% more
CIN 3+ than LBC screening. These results are in line with recent
studies. Ronco et al.® showed that HPV-based screening was more
specific than cervical cytology alone, providing up to 60%-70%
greater protection against invasive cervical carcinomas compared
with cytology. The ATHENA study comparing cervical screening in
women aged 225vyears reported that HPV testing was significantly
more sensitive in detecting CIN3+ than cytology alone.?°
Furthermore, a recently published large observational study re-
ported that in the age group of 25-30years, routine primary hrHPV
screening increased the detection of CIN 3 and cervical cancer by
approximately 40% and 30%, respectively, compared with LBC.?!
These studies were the rationale for the American Cancer Society
guidelines recommendation to initiate screening at age 25 with HPV
testing.” However, the 2018 United States Preventive Services Task
Force guidelines still recommend initiating cervical cancer screening
with HPV after the age of 30years and using primary LBC screening
in younger women.*! This was based on a meta-analysis by Melnikow
et al.®® of randomized and observational studies, demonstrating higher
false-positive rates with HPV testing due to higher rates of transient
infection in the younger age group. Moreover, hrHPV screening at
an early age causes subsequent overdiagnosis of regressive CIN

with HPV screening.® This discordance is further illustrated in the
recently published American Society for Colposcopy and Cervical
Pathology Guidelines,?? which accepts the American Cancer Society
recommendations to initiate screening at age 25 with hrHPV testing,”
while still endorsing the 2018 United States Preventive Services Task

Our results, as well as those of others, 223

Force recommendations.!
demonstrate that hrHPV screening results in higher referral rates to
colposcopy. However, the number of colposcopies performed to de-
tect one CIN3+ lesion were similar between the primary LBC and
primary hrHPV groups. Moreover, by following the hrHPV screening
algorithm, out of 294 women positive for HPV 16/18 with negative cy-
tology, 29 women (9.1%) were diagnosed with CIN 3+ lesions. Two of
them were found to have adenocarcinoma in situ (AlS), reflecting the
limitation in diagnosing glandular lesions when using cytology-based
screening. A recall examination further revealed 51 of 1194 (4.2%)
women with CIN3+ who were non-16/18 hrHPV-positive with prior
negative cytology. Thus, regular screening based on LBC alone would
have missed these precancerous lesions in this young age group.
Among women who were positive for non-16/18 other hrHPV with
negative cytology, only 68.5% underwent the recommended recall
test at 12months. This percentage is lower than in the data presented
by Rebolj et al.,>* which shows 83% attendance at 12 months. The fact
that the recall test further diagnosed more CIN3+ cases indicates the
importance of the recall test and suggests that there is a need for an
active approach in this young age group.

These results emphasize the added value of primary hrHPV
screening over LBC screening. It is expected that the colposcopy
rate will decline as HPV vaccination coverage expands and a growing
fraction of HPV-vaccinated women reach the age to begin screen-
ing.24 Higher vaccination uptake could mitigate the overdiagno-
sis and overtreatment harms that might coincide with the proven
benefits of hrHPV screening. In Israel, an HPV vaccination program
was initiated in 2015 and currently has a coverage of approximately
60%.2° In the present study, HPV 16 and 18 were present in 56% of
the HSIL cytology and in 25.4% of the CIN3+ lesions. In the coming
years, screening of vaccinated cohorts will result in lower incidence
of HPV 16 and 18 infections and of other high-risk types with an
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even better performance of primary HPV than primary cytology
screening in this young age group.

The positive HPV rate in our study (18%) was lower than the HPV
rate for a similar age reported in England (28%). This might be due to
earlier initiation of screening at 24 years in that trial, as the prevalence
of hrHPV is higher in younger women.?! The ATHENA trial showed
a slightly higher prevalence of non-16/18 hrHPV compared with our
study (21.1% vs 15.3%), as well as HPV 16 (5.3% vs 4.1%) and HPV 18
(1.6% vs 0.9%) in the same age groups.25 Itis known that Israeli women
have significantly lower rates of cervical cancer.? Our lower hrHPV
infection rates might serve as an explanation for this phenomenon.

Our study has a few novel traits. First, it is one of the most ex-
tensive studies reporting primary HPV testing results in the contro-
versial age group of 25-30years. Another novel aspect of our study
is that MHS has a centralized laboratory, which used the same test
(Cobas or thin prep) for every exam. This probably minimizes the risk
for inter-lab/test covariates.

Our study also has several limitations.

e Due to its retrospective design, in which we included all women
who underwent screening in the studied years, unintended selec-
tion bias may have occurred.

e We could not access data on the basic characteristics of the
women (ie HPV vaccination, tobacco use, number of partners,
etc.), which might serve as potential confounders. However, we
believe that our large cohort and selection of the groups in the
same manner to include all 25- to 30-year-old asymptomatic
women who underwent routine screening during the study peri-
ods, diminishes these potential bias factors.

e No long-term follow-up was available; this study was not planned
to reach a follow-up of 36 months to include the following screen-
ing test.

e MHS coded only pathological results; thus, we did not have in-
formation regarding the number of colposcopy guided biopsies
with normal histology. This might have subjected our study to
verification bias. Such information may be also used to reduce
colposcopy referral and serve asr follow-up information regarding
subsequent progression.

e According to our referral strategy, women with a primary result
of other hrHPV with negative cytology were not referred for col-
poscopy. This might serve as another verification bias because the
colposcopy referral was genotype-dependent.

o We assumed that the vast majority of women who were referred
for colposcopy eventually underwent colposcopy in the MHS fa-
cilities. However, a small portion of these women might have done

so outside the MHS, which could cause information bias.

5 | CONCLUSIONS

This study confirms that primary hrHPV screening at age 25-
30years results in a significantly higher detection rate of CIN 3+
compared with cytology screening, although with a higher rate of

primary colposcopy referrals. Long-term follow-up is needed to

establish clinical outcomes.
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