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LIST OF ABBREVIATIONS AND RELEVANT DEFINITIONS  

AGC: Atypical Glandular Cells of Endocervical Origin 

ASC-US: Atypical Squamous Cells of Undetermined Significance 

CIN: Cervical Intraepithelial Neoplasia 

HPV: Human Papillomavirus 

IQR: Interquartile Range 

LSIL: Low-grade Squamous Intraepithelial Lesion 

NILM: Negative for Intraepithelial Lesion or Malignancy 

PALGA: Dutch nationwide pathology databank 

SD: Standard Deviation 
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SUMMARY 

Rationale: 

Since 2017, the Dutch cervical cancer screening program has adopted human papillomavirus 

(HPV) testing with referral for colposcopy in all HPV-positive women with cytological abnor-

malities. However, most low-grade abnormalities — atypical squamous cells of undetermined 

significance (ASC-US), atypical glandular cells of endocervical origin (AGC), and low-grade 

squamous intraepithelial lesions (LSIL) — regress spontaneously, which may result in overdi-

agnosis, overtreatment, and unnecessary pressure on the healthcare system. To evaluate 

whether follow-up intensity can be safely reduced, it is important to assess the actual cancer 

risk in this subgroup and compare it with the risk in women with stable negative for intraepithe-

lial lesion or malignancy (NILM) cytology after one year, who are currently returned to the 

screening program. 

Objective: 

• Primary objective: To determine the five-year incidence of histologically confirmed cer-

vical cancer in HPV-positive women with low-grade cytological abnormalities detected 

through the Dutch cervical cancer screening program. 

• Secondary objectives: 

o To assess time to cervical cancer diagnosis, all-cause mortality, the type of ex-

amination at which the diagnosis was established, and the histological charac-

teristics of the carcinoma (subtype) in this population, within five years after 

enrollment. 

o To assess cervical cancer risk stratified by histological diagnosis within three 

months of baseline abnormal cytology (≤ cervical intraepithelial neoplasia (CIN) 

I vs CIN 2+) and, for the ≤ CIN I group, further stratified by cytology at 12-month 

follow-up (no or nondiagnostic cytology, ≤ LSIL, HSIL+). 

o To perform a sub-analysis of women with a history of abnormal cytology or his-

tology and assess their five-year cervical cancer risk after enrollement. 

o To evaluate the incidence of cervical cancer in women with stable NILM cytol-

ogy after one year and compare it with the five-year incidence in women with 

low-grade cytological abnormalities. 
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Study design: 

Retrospective cohort study based on routinely collected data from the Dutch population-based 

cervical cancer screening program. 

Study population: 

Women who participated in the cervical cancer screening program in the Netherlands between 

January 2017 and December 2018, who: 

• Tested HPV-positive with cytology results categorized as ASC-US, AGC, or LSIL ac-

cording to the Bethesda system, or 

• Had stable NILM cytology after one year. 

Main study parameters/endpoints: 

Primary endpoint: Incidence of histologically confirmed cervical cancer within the five-year 

screening interval. 

Secondary endpoints: 

o Time to diagnosis of cervical cancer, all-cause mortality, the type of examination 

at which the diagnosis was established, and the histological characteristics of 

carcinoma (subtype), within five years after enrollment. 

o Cervical cancer incidence in women with a history of abnormal cytology or his-

tology. 

o Cervical cancer risk stratified by histological diagnosis within three months of 

baseline abnormal cytology (≤ CIN I vs CIN 2+) and, for the ≤ CIN I group, 

further stratified by cytology at 12-month follow-up (no or nondiagnostic cytol-

ogy, ≤ LSIL, HSIL +). With a follow-up period of five years and three months 

after enrollment.  

o Cervical cancer incidence in women with stable NILM cytology after one year. 
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Nature and extent of the burden and risks associated with participation, benefit and 

group relatedness: 

As this is a retrospective cohort study using existing screening data, no direct burden, risks, or 

interventions are associated with study participation. The potential benefit lies at the population 

level: results may provide evidence to optimize follow-up strategies for HPV-positive women 

with low-grade cytological abnormalities or persistent NILM results, and for those with relevant 

medical history, thereby reducing unnecessary procedures while maintaining safe cancer de-

tection. 
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1. INTRODUCTION AND RATIONALE 

Cervical cancer is the fourth most common cancer among women worldwide and remains a 

leading cause of cancer-related mortality.[1] Prevention is largely possible through organized 

screening programs. These typically involve the collection of cervical samples to test for the 

presence of human papillomavirus HPV and to detect cytological abnormalities suggestive of 

(pre)cancerous lesions.[2,3] Implementation of such screening programs has been associated 

with a reduction in the incidence of cervical cancer.[4,5] 

In the Netherlands, the national cervical cancer screening program invites women aged 30 to 

60 every five years.[6] Since 2017, the Dutch program has shifted from a cytology-based to  

primary HPV based screening, according to international guidelines.[6–8] This shift aims to 

improve early detection of high-grade lesions and reduce cervical cancer incidence, as over 

90% of women with cervical cancer are HPV-positive.[9] Women who test HPV-positive 

undergo follow-up cytology, and those with abnormal cytology—regardless of grade— are 

referred for colposcopy. 

However, a considerable proportion of HPV-positive women present with low-grade cytological 

abnormalities, which often regress spontaneously without progressing to cervical cancer [10–

12] Previous studies have shown that the long-term risk of cervical cancer in these women is 

relatively low. Nonetheless, referring them for colposcopy places a burden on healthcare 

resources, contributes to patient anxiety, and may lead to overtreatment.[13] In the context of 

rising healthcare costs and increasing pressure on the medical system, it is increasingly 

relevant to assess whether follow-up intensity for this subgroup can be safely reduced. 

To date, the long-term risk of cervical cancer in HPV-positive women with low-grade cytological 

abnormalities has not been thoroughly evaluated. Given that eligible women are invited for 

screening every five years, it is crucial to assess whether these baseline abnormalities may 

progress to cervical cancer within that interval. Therefore, this study investigates the five-year 

incidence of cervical cancer among HPV-positive women with low-grade cervical abnormalities 

participating in the Dutch cervical cancer screening program. 

  



2025-03 Incidence of Cervical Cancer in HPV-positive Women with Low-grade Cytological Abnormalities  

 

Version number: 2.3, November 2025  8 of 15
  

2. OBJECTIVES 

Primary Objective: 

To determine the five-year incidence of histologically confirmed cervical cancer in HPV-positive 

women with low-grade cytological abnormalities detected through the Dutch cervical cancer 

screening program. 

Secondary Objectives: 

• To assess time to cervical cancer diagnosis, all-cause mortality, type of examination at 

which the diagnosis was established and the histological characteristics of the 

carcinoma (subtype) in this population , within five years after enrollment. 

• To assess cervical cancer risk stratified by histological diagnosis within three months 

of baseline abnormal cytology (≤ CIN I vs CIN 2+) and, for the ≤ CIN I group, further 

stratified by cytology at 12-month follow-up (no or nondiagnostic cytology, ≤ LSIL, HSIL 

+), with a follow-up period of five years and three months after enrollment. 

• To perform a sub-analysis of women with a history of abnormal cytology or histology 

and assess their five-year cervical cancer risk. 

• To evaluate the incidence of cervical cancer in women with stable NILM cytology after 

one year and compare it to the five-year incidence in women with low-grade cytological 

abnormalities.  
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3. STUDY DESIGN 

This retrospective cohort study includes women who participated in the Dutch national cervical 

cancer screening program between January 2017 and December 2018, with a follow-up period 

of five years. 

4. STUDY POPULATION 

4.1 Population (base) 

The study population consists of women who participated in the Dutch national cervical cancer 

screening program between January 2017 and December 2018. Eligible women were HPV-

positive at baseline with either low-grade cytological abnormalities (ASC-US, AGC, LSIL) or 

stable NILM cytology one year after initial screening. 

4.2 Inclusion criteria 

To be eligible to participate in this study, a participant must meet the following criteria: 

• Women participating in the Dutch national cervical cancer screening program between 

January 2017 and December 2018. 

• HPV-positive at baseline screening. 

• One of the following cytology results: 

o ASC-US, AGC, or LSIL cytology according to the Bethesda system 

or 

o NILM cytology at one-year follow-up. 

4.3 Exclusion criteria 

There are no exclusion criteria. 
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5. METHODS 

5.1 Study parameters/endpoints 

5.1.1 Main study parameter/endpoint 

• Incidence of histologically confirmed cervical cancer within the five-year screening in-

terval in HPV-positive women with low-grade cytological abnormalities. 

5.1.2 Secondary study parameters/endpoints 

• Time to diagnosis of cervical cancer. 

• All-cause mortality. 

• Type of examination at which cervical cancer diagnosis was established. 

• Histological characteristics of carcinoma (subtype). 

• Cervical cancer incidence in women with stable NILM cytology after one year. 

• Cervical cancer incidence in women with a history of abnormal cytology or histology. 

• Cervical cancer risk stratified by histological diagnosis within three months of baseline 

abnormal cytology (≤ CIN I vs > CIN I) and, for the ≤ CIN I group, further stratified by 

cytology at 12-month follow-up (no or nondiagnostic cytology, ≤ LSIL, > LSIL). 

5.1.3 Other study parameters 

• Baseline characteristics such as age at inclusion. 

• Cytology according to the Bethesda system and histology results at baseline and fol-

low-up. 

• HPV test results at baseline and follow-up. 

• Relevant medical history, including prior abnormal cytology or histology. 
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6. STATISTICAL ANALYSIS 

6.1 Primary study parameter(s) 

The primary study parameter is the incidence of histologically confirmed cervical cancer within 

the five-year follow-up period. The cumulative incidence will be calculated as the number of 

new cases diagnosed divided by the total number of women included in the cohort. The inci-

dence rate will also be calculated as the number of cervical cancer cases divided by the total 

follow-up time in person-years and expressed per 1,000 person-years. 

6.2 Secondary study parameter(s) 

Secondary study parameters include: 

• Time-to-diagnosis of cervical cancer, which will be displayed in a line diagram with time 

on the y-axis and number of cases on the x-axis. 

• All-cause mortality, type of examination at which the diagnosis was established, and 

histological subtype of cervical cancer, which will be summarized as frequencies and 

percentages for each relevant group. 

• Cervical cancer incidence in women withstable NILM cytology after one-year follow-up, 

cervical cancer incidence in women with a history of abnormal cytology or histology, 

and risk stratification by histology within three months of baseline cytology and follow-

up cytology at 12 months. For these parameters, cumulative incidence and incidence 

rates will be calculated.  

6.3 Other study parameters 

Other study parameters include baseline characteristics such as age, which will be assessed 

for normality using the Shapiro-Wilk test. If normally distributed, this variable will be reported 

as means with standard deviation (SD). If non-normally distributed, it will be reported as medi-

ans with interquartile range (IQR). Cytology and histology results at baseline and follow-up, 

HPV test results, and relevant medical history will be summarized as frequencies and percent-

ages for each relevant group. For the relevant medical history, the highest histology results will 

be presented. In case a patient has both cytological and histological results, histology will be 

prioritized. Pap scores will be converted to Bethesda system classifications using the KOPAC 

scores.[14] Missing data will be described, and analyses will include all available data. 
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All statistical analyses will be conducted using SPSS Statistics version 29 (IBM Corp., Armonk, 

NY, USA, 2025). 
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7. ETHICAL CONSIDERATIONS 

7.1 Regulation statement 

This study will be conducted in accordance with the principles of the Declaration of Helsinki 

(2013 version) and in compliance with applicable Dutch laws and regulations. The study was 

approved by the scientific committee of Palga, the Dutch nationwide pathology databank in the 

Netherlands (approval number 2025-3). Ethical approval by a medical ethical committee was 

not required under Dutch law, as no patients were directly involved in the conduct of the re-

search and only non-identifiable data were used.  

7.2 Recruitment and consent 

No recruitment or informed consent procedures were applicable, as the study uses retrospec-

tively collected, fully anonymized data from Palga.  
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8. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION 

8.1 Handling and storage of data and documents 

Data for this study are obtained from Palga (the Dutch nationwide pathology databank). All 

data and results will be used solely for the purposes described in this study and will not be 

used for any other purpose or published beyond this scope. The data will not be shared with 

third parties not involved in the research. Data will be stored securely and will be destroyed 

five years after publication. 

All data are fully anonymized. No procedures will be performed that could reveal the identity 

of participants if indirectly identifying information is inadvertently included. Access to the data 

is restricted to the research team. Procedures are in place to ensure data security and partici-

pant privacy. 

8.2 Amendments  

Amendments are changes made to the research after a favourable opinion by the review 

committee has been given. All amendments will be notified to the review committee that gave 

a favourable opinion. Non-substantial amendments will not be notified to the review committee, 

but will be recorded and filed by the sponsor.  

8.3 Public disclosure and publication policy 

The results of the study will be published in peer-reviewed scientific journals and presented at 

scientific meetings.  
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