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SCREENING ON CERVICAL NEOPLASIA

Since the introducti on of a populati on based screening program for detecti on of cervical 

neoplasia, cervical cancer incidence and mortality declined in the Netherlands [1]. Despite this 

signifi cant reducti on in cervical cancer burden, there is much room for improvement of the 

currently applied screening test, which is based on cytomorphology. Conventi onal Pap smear has 

a sensiti vity of around 55% for detecti on of high-grade cervical intraepithelial neoplasia (CIN) [2]. 

It is esti mated that up to 50% of high-grade CIN will progress to cervical cancer and therefore 

these lesions are generally treated [3]. High-risk human papillomavirus (hr-HPV) DNA testi ng has 

been demonstrated to improve detecti on of high-grade CIN, although the positi ve predicti ve 

value (PPV) is too low [4,5]. Therefore, other molecular markers, e.g. methylati on markers, are 

needed with a high sensiti vity and PPV.

 Gene promoters contain CpG islands and these are targets for methylati on, resulti ng in 

blocked transcripti on. Promoter methylati on of tumor suppressor genes has been reported to 

be an early event in carcinogenesis [6]. Gene promoter methylati on of several cervical cancer 

specifi c genes has been suggested as an alternati ve diagnosti c tool for early detecti on of cervical 

neoplasia by Quanti tati ve Methylati on Specifi c PCR (QMSP) [7,8]. Today several cervical cancer 

specifi c methylati on markers have been tested for early detecti on of cervical neoplasia, however 

none of these markers can be used in populati on based screening so far, due to low sensiti vity and 

specifi city [9]. Therefore, applicati on of novel high-throughput techniques for the identi fi cati on 

of such methylati on markers is needed. 

 The recent introducti on of a prophylacti c vaccine against two hr-HPV types (16 and 18) in 

a Nati onal Immunizati on Program in the Netherlands for girls 12 years of age and a catch up 

program for girls 13-16 years of age will aff ect the effi  ciency of the current populati on based 

screening program. Due to decline of cervical neoplasia incidence in future, the PPV of the 

screening test will inevitably decrease. The eff ect of prophylacti c vaccinati on on cervical neoplasia 

incidence however will take more than a decade. Short-term improvement of current cervical 

neoplasia screening should focus on a test with a higher sensiti vity than current Pap smear and 

a higher specifi city than hr-HPV testi ng. As current prophylacti c vaccines cover only 70% of all 

cervical cancers also in the post-vaccine era screening will sti ll be needed. However, due to the 

anti cipated, HPV vaccinati on-related decline in incidence of cervical neoplasia a future screening 

test will especially require a higher PPV [10]. 
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PROGNOSIS IN CERVICAL CANCER PATIENTS

Currently classic prognosti c factors such as tumor size, depth of stromal invasion, lymphovascular 

space involvement, parametrial invasion and pelvic lymph node metastasis [11-14], are used to 

determine which pati ents will be off ered adjuvant (chemo)radiotherapy aft er radical surgery. Sti ll 

a small proporti on of pati ents treated with primary surgery will suff er from recurrent disease. 

Identi fi cati on of these pati ents by molecular markers may have signifi cant impact on clinical 

practi ce. Another challenge for molecular prognosti c markers in early stage cervical cancer is to 

preoperati vely identi fy those pati ents, scheduled for surgery based on classic clinicopathologic 

parameters, who are at high risk to receive any form of adjuvant treatment, thereby presenti ng 

the opportunity to avoid two or three modality treatment. In advanced stage cervical cancer 

molecular markers for response on (chemo)radiotherapy are becoming more important, 

since new therapeuti c agents, specifi cally targeti ng pathways represented by these molecular 

targets are reaching the clinic. In this light, molecular markers predicti ng response on (chemo)

radiotherapy can be used to select advanced stage cervical cancer pati ents for additi onal pati ent-

tailored treatment with targeted drugs. 

OUTLINE OF THIS THESIS

Gene promoter methylati on is an early event in cervical carcinogenesis. Therefore, detecti on 

of methylati on markers may be an excellent screening test for detecti on of (pre)malignant 

cervical neoplasia. In chapter 2 an in depth analysis was performed for 13 previously identi fi ed 

potenti al cervical cancer specifi c methylated genes [15]. First these 13 methylati on markers 

were tested on frozen ti ssue from 20 cervical cancer pati ents and 20 normal cervices. Secondly, 

most discriminati ve markers were used for testi ng their diagnosti c relevance by Quanti tati ve 

Methylati on Specifi c PCR (QMSP) on cervical scrapings from 97 cervical cancer pati ents, 103 

normal cervices and 173 pati ents referred with an abnormal Pap smear. 

 Currently none of the tested methylati on markers are suitable for the opti mal detecti on 

of (pre)malignant cervical neoplasia in a populati on based screening program, as especially 

the sensiti vity of previously identi fi ed methylati on markers is too low (chapter 2). Therefore, 

in chapter 3 a novel high-throughput applicati on was used to identi fy new cervical neoplasia 

associated methylati on markers comparing DNA extracted from frozen ti ssue of 106 normal 

cervical epithelium and 84 cervical carcinomas. The diagnosti c performance of a selecti on of 

markers was validated in cervical scrapings from 74 cervical cancer pati ents, 69 normal cervices 

and 148 pati ents referred with an abnormal Pap smear using QMSP. Furthermore, a scenario 
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analysis for populati on based screening programs was performed to compare the triage potenti al 

of a methylati on test to conventi onal Pap smear aft er primary hr-HPV testi ng. 

 Another drawback of populati on based screening programs are women not att ending for 

screening, the so called non-responders. A self-sampling approach may be a soluti on for these non-

responders. Self-sampling is suitable for hr-HPV testi ng but less applicable for cytomorphological 

assessment [16]. Therefore, we tested in chapter 4 the feasibility of DNA methylati on analysis in 

cervico-vaginal lavages collected from 20 cervical cancer pati ents and 23 pati ents referred with 

an abnormal Pap smear. 

 High-grade CIN is generally treated by Large Loop Excision of the Transformati on Zone 

(LLETZ). In the Netherlands pati ents are followed up by Pap smear 6, 12 and 24 months aft er 

treatment. In chapter 5 compliance to the current Dutch follow-up protocol was assessed and we 

determined if based on the status of the excision margins follow-up intervals could be modifi ed. 

 A small proporti on of CIN 2/3 pati ents develop a recurrent lesion aft er treatment, which 

can be due to incomplete excision (residual lesion) or development of de novo lesions. 

Disti ncti on between residual and de novo recurrent lesions is arbitrary and commonly defi ned 

as: residual lesions; diagnosed within 24 months aft er treatment, recurrent lesions: diagnosed 

aft er 24 months. We hypothesized that methylati on patt erns in residual lesions might be more 

comparable to their primary lesions than methylati on patt erns in recurrent lesions and their 

primary lesions. In chapter 6 we performed a pilot study to determine whether gene promoter 

methylati on patt erns diff er more between paired lesions from early (<24 months) compared to 

late (≥24 months) recurrent high-grade CIN.

 A wide variety of molecular markers has been explored in early stage cervical cancer, but so 

far no molecular markers are routi nely used in clinical decision making. In chapter 7 a systemati c 

review was performed to identi fy molecular markers related to survival and/or lymph node 

metastasis in cervical cancer pati ents primarily treated by surgery. Additi onally, we att empted to 

perform a meta-analysis to evaluate their possible clinical diagnosti c relevance.

 In chapter 8 the expression of EGFR, pEGFR, PTEN, pAKT and pERK was related to clinico-

pathological parameters and disease specifi c survival in early stage cervical cancer. 

 The EGFR pathway is involved in processes associated with carcinogenesis and tumor 

progression and more recently also with sensiti vity to radiotherapy. In chapter 9 we determined 

the expression of EGFR, pEGFR, PTEN, pAKT, and pERK in relati on to response to (chemo)radiati on 

and survival in a large, well-documented series of cervical cancer pati ents.

 The results of the previous chapters are summarized in chapter 10 and future perspecti ves 

for molecular markers in cervical cancer are given.
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