[image: Cover: Ovarian Cancer, edited by Malte Renz, published by CRC Press, Taylor and Franics Group; CRC Focus]

iOvarian Cancer

This volume is the first of a new series dedicated to the historical developments in topics that are central to gynecological cancers. The six essays on ovarian cancer included here provide context from the perspective of experts in the field, illustrating what is required for the development and realization of medical innovation: (i) time consuming, decades-long basic research of the tumor genome and cancer cell biology, which may then set the basis for dramatic accelerations of recent therapeutic options; and (ii) the diligent assessment and fine-tuning of surgical techniques and concepts of patient prehabilitation and rehabilitation.ii is blank. 


iiiSeries Title: Developments in Gynecologic Oncology Ovarian Cancer

Edited by

Malte Renz, MD PhD

Gynecologic Oncologist, Charité Universitätsmedizin Berlin, Germany

[image: Logo: CRC Press, Taylor and Francis Group, Boca Raton and London New York, CRC Press is an imprint of the Taylor and Francis Group, an informa business]


ivFirst edition published 2026

by CRC Press

2385 NW Executive Center Drive, Suite 320, Boca Raton FL 33431

and by CRC Press

4 Park Square, Milton Park, Abingdon, Oxon, OX14 4RN


CRC Press is an imprint of Taylor & Francis Group, LLC

© 2026 selection and editorial matter, Malte Renz; individual chapters, the contributors

This book contains information obtained from authentic and highly regarded sources. While all reasonable efforts have been made to publish reliable data and information, neither the author[s] nor the publisher can accept any legal responsibility or liability for any errors or omissions that may be made. The publishers wish to make clear that any views or opinions expressed in this book by individual editors, authors or contributors are personal to them and do not necessarily reflect the views/opinions of the publishers. The information or guidance contained in this book is intended for use by medical, scientific or health-care professionals and is provided strictly as a supplement to the medical or other professional’s own judgement, their knowledge of the patient’s medical history, relevant manufacturer’s instructions and the appropriate best practice guidelines. Because of the rapid advances in medical science, any information or advice on dosages, procedures or diagnoses should be independently verified. The reader is strongly urged to consult the relevant national drug formulary and the drug companies’ and device or material manufacturers’ printed instructions, and their websites, before administering or utilizing any of the drugs, devices or materials mentioned in this book. This book does not indicate whether a particular treatment is appropriate or suitable for a particular individual. Ultimately it is the sole responsibility of the medical professional to make his or her own professional judgements, so as to advise and treat patients appropriately. The authors and publishers have also attempted to trace the copyright holders of all material reproduced in this publication and apologize to copyright holders if permission to publish in this form has not been obtained. If any copyright material has not been acknowledged please write and let us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized in any form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying, microfilming, and recording, or in any information storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, access www.copyright.com or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400. For works that are not available on CCC please contact mpkbookspermissions@tandf.co.uk

Trademark notice: Product or corporate names may be trademarks or registered trademarks and are used only for identification and explanation without intent to infringe.

ISBN: 978-1-032-32033-5 (hbk)

ISBN: 978-1-032-32034-2 (pbk)

ISBN: 978-1-003-31247-5 (ebk)

DOI: 10.1201/9781003312475

Typeset in Times

by SPi Technologies India Pvt Ltd (Straive)


vContents


	Preface

	Contributors

	1 Early Detection of Ovarian Cancer: An Update
Chae Young Han, Zhen Lu, Karen H. Lu, Jacob S. Bedia, Anna Lokshin, Karen S. Anderson, Charles W. Drescher, Steven Skates, and Robert C. Bast Jr.


	2 History of Cytoreductive Surgery in Ovarian Cancer Treatment
Alex A. Francoeur, Robert Bristow, and Jill Tseng


	3 Hereditary Breast and Ovarian Cancer: A Historical Perspective
Payal D. Shah and Susan M. Domchek


	4 History of PARP Inhibitors
Malte Renz and Jonathan S. Berek


	5 History and Current Role of Immunotherapy in Ovarian Cancer Treatment
Stephanie Chow and Oliver Dorigo


	6 The History and Current Role of Perioperative Care and Prehabilitation in Ovarian Cancer
Marlene Misu Lee and Jalid Sehouli


	Index



viPreface


Two things are necessary for our work: tireless perseverance and the willingness to throw away something you have put a lot of time and effort into.

Albert Einstein (1879–1955)


With this preface to Ovarian Cancer – Volume 1 in a series on developments in cancers from CRC Press – I am delighted to introduce an entirely new series of essays dedicated to the historical developments of topics that are central to gynecological cancers. We start the book series with six essays on ovarian cancer. These essays are intended to shed light on historic developments and provide context to central topics in ovarian cancer from the perspective of experts in the field. Beyond historical developments in medicine, this first collection of essays illustrates what is required for the development and realization of medical innovation: (i) time consuming, decades-long basic research of the tumor genome and cancer cell biology which may then set the basis for dramatic accelerations of recent therapeutic options; and (ii) the diligent assessment and fine-tuning of surgical techniques and concepts of patient prehabilitation and rehabilitation.

The essays collected here address the following aspects of ovarian cancer: screening, surgical treatment, prehabilitation and rehabilitation, genetic predisposition, targeted therapy exemplified by PARP inhibitors, and immunotherapy. Robert Bast et al. describe the efforts to establish efficient screening programs for ovarian cancer since the discovery of the tumor marker Ca125 by Dr. Bast. Robert Bristow et al. provide the available evidence for cytoreductive or debulking surgeries in ovarian cancer. Susan Domchek et al. give an account of the historical developments of hereditary breast and ovarian cancer syndrome. Jonathan Berek et al. recount breakthroughs and limitations in targeted therapy leading to PARP-inhibitor use. Oliver Dorigo et al. outline recent immunotherapy developments. Finally, Jalid Sehouli and co-workers lay out plans for prehabilitation and rehabilitation programs that include and expand existing ERAS programs.

I hope that these essays provide pearls of knowledge and context for those who aim to continuously study gynecologic oncology. These essays are synopses of the developments over time in a specific field, just like short monographs. This essay series is meant for those who study gynecologic oncology, viiclinical fellows and experienced physicians as well as clinical and basic researchers. They may provide an improved understanding and give a glimpse into the temporary and at times provisional nature of medical knowledge and its constant flux. And maybe the insights provided here, including the insights into the temporality of research and clinical achievements, will inspire new avenues and developments in ovarian cancer.

Malte Renz
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11 Early Detection of Ovarian Cancer An Update

Chae Young Han, Zhen Lu, Karen H. Lu, Jacob S. Bedia, Anna Lokshin, Karen S. Anderson, Charles W. Drescher, Steven Skates and Robert C. Bast

DOI: 10.1201/9781003312475-1


1.1 Background

This year in the United States 19,710 women will develop ovarian cancer and 13,270 will die from the disease (1). Worldwide, more than 300,000 women are afflicted annually (2). Poor outcomes for women with ovarian cancer relate to detection of the disease at a late stage (III, IV) in more than 70% of cases and to the persistence of drug-resistant cancer cells after primary surgery and chemotherapy, often in a dormant state on the surface of the peritoneal cavity. Earlier detection of ovarian cancer could improve clinical outcomes. When limited to the ovaries at diagnosis (Stage I), 93% of ovarian cancer patients survive 5 years (3). Even when disease has spread to the pelvis (Stage II), 25-year survival exceeds 70%. By contrast, when cancer has metastasized to the abdominal cavity (Stage III) or into the parenchyma of the liver or above the diaphragm (Stage IV), 5-year survival slips to 31%. At present less than 30% of ovarian cancers are diagnosed in early stage (I–II). Computer models indicate that mortality could be reduced by 10–30% if a greater fraction of ovarian cancers were diagnosed in early stage (4), provided that a stage shift is associated with decreased mortality. As the prevalence of ovarian cancer is 1 in 2,500 for postmenopausal women at average risk for the disease, a successful screening strategy must have both high sensitivity and very high specificity. To achieve an adequate positive predictive value (PPV) of 10% with no more than 10 operations per ovarian cancer detected requires a sensitivity of ≥ 75% for asymptomatic disease and a specificity > 99.6% (5). This performance level of such a high specificity is difficult to achieve, particularly with a single screening modality.


1.2 Discovery and Development of CA125

Attempts to detect ovarian cancer at an earlier stage have used transvaginal ultrasound (TVS) and the blood biomarker CA125. The discovery of CA125 is a study in serendipity. In the early 1970’s, the tuberculosis vaccine Bacillus calmette Guerin (BCG), an attenuated strain of bovine tubercle bacillus, was used to treat patients with melanoma, where intratumoral injection of BCG produced intense granulomatous inflammation and regression of cutaneous melanoma metastases (6, 7). In some patients, non-injected lesions regressed consistent with the induction of systemic immunity. Rapp and Zbar obtained formal evidence for the immune adjuvant activity of BCG using a guinea pig hepatoma model where intratumoral injection of BCG cured subcutaneous transplants and lymph node metastases, rendering animals specifically immune to re-challenge (8). Clinical application of BCG was extended to intravesical administration to treat superficial bladder cancers (6, 7).

As ovarian cancer grows on the peritoneal surface, intraperitoneal administration of BCG might eliminate small volumes of residual disease that remained after cytoreductive surgery and combination chemotherapy. Risk of progressive infection, however, discouraged use of living BCG for intraperitoneal therapy. Heat-killed Corynebacterium parvum provided similar anti-tumor activity after intraperitoneal injection without the risk of infection. Knapp and colleagues developed a syngeneic murine ovarian cancer transplant model, where cancer cells could grow intraperitoneally, block diaphragmatic 3lymphatics and produce ascites, resembling human ovarian cancer (9). Treatment with rabbit antibodies against the murine ovarian cancer prolonged survival. Addition of C. parvum proved synergistic, enhancing median survival and producing long term survivors (9). The synergistic effect of antibody and C. parvum related to antibody dependent cell mediated cytotoxicity (ADCC) where the C. parvum attracted and activated immune effectors that could bind to and kill antibody-coated cancer cells (10).

Translating this model to the clinic, intraperitoneal administration of C. parvum through a dialysis catheter produced a 32% objective response rate in patients with small volumes of recurrent ovarian cancer with two CR’s lasting 5 and 12 months (11). Importantly, intraperitoneal C. Parvum attracted and activated effectors for ADCC, paralleling results in the murine model.

To prepare adequate amounts of specific antibody, the then new technology developed by Kohler and Milstein was used to develop the first monoclonal antibodies reactive with human ovarian cancer. The 125th promising clone (OC125) bound to ovarian cancer cell lines, but not to a B lymphocyte cell line from the same patient (12).

The antigen recognized by OC125, designated Cancer Antigen 125 (CA125), was expressed by 80% of ovarian cancers, suggesting that a large fraction of patients might benefit from OC125 treatment. CA125 was, however, shed from the cancer cell surface. Shed antigen could neutralize the effect of the OC125 antibody before it bound to ovarian cancer cells, preventing enhanced immunotherapy with C. parvum. Shed antigen might provide a biomarker for disease burden.

CA125 was found to be a mucin (MUC16) ranging in molecular weight to 5 million Daltons (13). For ovarian cancers that express CA125, up to a million copies are found on the surface of each cancer cell. CA125 is cleaved and shed from the cancer cell surface by proteolysis and finds its way to the bloodstream. The presence of > 60 identical 40 KD tandem repeats on CA125’s extracellular domain facilitated the development of a homologous double determinant immunoassay using the OC125 antibody. Given multiple identical epitopes on each CA125 molecule, the same OC125 antibody could be used to trap antigen on a bead and to detect antigen that had been trapped (14). O’Brian subsequently developed the M11 antibody against a distinct epitope on MUC16, permitting the development of a heterologous double determinant assay with less day-to-day variation using this assay (15), CA125 levels are elevated in more than 80% of ovarian cancers. CA125 tracks response to treatment and recurrence in more than 70% of patients, rising 4 months before signs and symptoms of recurrent disease (16). In 1987 CA125 was approved by the US FDA for detection of persistent disease after primary surgery and chemotherapy. In addition to monitoring response to treatment and detecting persistent or recurrent disease, CA125 has been incorporated into the ROMA and 4OVERA algorithms to identify patients with a pelvic mass who would benefit from referral to a gynecologic oncologist (17, 18).


1.3 Screening Women at Average Risk


1.3.1 Single Modality Screening with CA125 or Transvaginal Sonography (TVS)

Attempts to detect ovarian cancer in early stage have generally used two approaches – the blood biomarker CA125 (12, 14, 15) or transvaginal sonography (TVS) (19, 20). In large randomized studies, neither serum CA125 nor TVS have achieved adequate sensitivity or specificity for early detection of ovarian cancer (21). In the Prostate, Lung, Colon, and Ovary (PLCO) Cancer Screening Trial, 78,216 postmenopausal women were randomized to be screened annually with CA125 for 6 years and TVS for 4 years or to receive conventional care (22). Both groups were followed for a median of 14 years (22). The protocol provided results of both tests to the patient and the health care provider for subsequent undefined management. Detection with either CA125 or TVS produced a low PPV of 1.2%. Detection with an elevated CA125 (> 35 U/mL) alone or abnormal TVS alone produced only modest PPVs of 3.7% and 1% respectively. When both tests were abnormal, the PPV rose to 23.5%, but 80% of the ovarian cancer cases would have been missed.

Another large trial in Japan randomized asymptomatic postmenopausal women to annual screening with TVS and CA125 (41,688) or to conventional care (40,799) (23). Screening was associated with a higher fraction of cases in stage I (63%) than with conventional care (38%), but this difference failed to reach statistical significance (P = 0.23).


1.3.2 Two Stage Screening Strategies with CA125 Followed by TVS

Two-stage strategies have been developed using rising CA125 to trigger TVS in a small fraction of women. In patients with ovarian cancer, CA125 rises over time above each woman’s individual CA125 baseline reflecting growth of the cancer. CA125 can be elevated (> 35 U/mL) by benign conditions but generally 5does not rise over time as benign lesions grow slowly, if at all (Figure 1.1). To quantify these trends, Steven Skates developed a Bayesian Risk of Ovarian Cancer Algorithm (ROCA) to analyze serial CA125 values (24, 25) to calculate the probability of the CA125 having an exponential increase above a baseline due to a tumor doubling over time rather than a background CA125 fluctuation. The ROCA algorithm estimates the risk of actually having undetected ovarian cancer based on the profile of CA125 values for a woman over time. If the risk based on a significantly rising CA125 is elevated, the screen prompts TVS and abnormal imaging triggers referral to a gynecologic oncologist to determine whether surgery should be undertaken (Figure 1.2). Based on ROCA scores, participants can be triaged to groups with normal, intermediate and high risk. When risk is normal (< 1:2000), women return in one year for an annual CA125 determination. When risk is elevated (> 1:500), TVS is carried out and the participant referred to a gynecologic oncologist for possible surgery based on TVS. If risk is intermediate (< 1:500 and > 1:2,000), CA125 measurement is repeated in 3 months, risk re-calculated, and the participant re-triaged to return in 9 months or to undergo TVS.
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Figure 1.1 Serial pattern of CA125 levels in 6 women from a UK study prospective trial of 22,000 postmenopausal women. CA125 values for 3 women with occult ovarian cancer (filled circles) and 3 women without ovarian cancer (open circles). (From Ref. 21 with permission.) Return to text.⏎
[image: The steps leading to surgery are: Annual C A 125. R O C Alogrothim. Normal and intermediate lead to repeat C A 125. Abnormal. U S S. Surgery.]
Figure 1.2 Two-stage screening strategy using the risk of ovarian cancer algorithm (ROCA). (From Ref. 21 with permission.) Return to text.⏎
Using this two-stage approach can enhance both specificity and sensitivity. Referral of only 2% of participants to TVS achieves a specificity of 98%. Specificity is further improved by TVS. The sequential application of the two 6tests achieves a very high specificity of 99.8%. Some ovarian cancer patients experience a rapid rise in CA125 within 12 months (Figure 1.3), while others exhibit a more gradual rise in CA125, detecting ovarian cancer while CA125 is still within normal limits (< 35 U/mL). Detection of ovarian cancer while CA125 is in the normal range can enhance sensitivity.

[image: The high grade mixed mucinous and endometrioid type peak at 340 in year 4 and high grade serous carcinoma and endometrioid plots the lowest peak at 20 in year 4.]
Figure 1.3 Serial CA125 values for 4 patients with early stage ovarian cancer detected on the NROSS trial. (a) stage IC mixed grade endometrioid and clear cell carcinoma; (b) stage IC high grade mixed mucinous and endometrioid type with clear cell carcinoma; (c) stage lA high-grade serous carcinoma; and (d) stage IIB high grade serous and endometrioid carcinoma. Cases a and b experienced a sharp increase in CA125 values, whereas cases c and d experienced a gradual rise of CA125 within the normal range (< 35U/mL) indicated by the dashed line. (From Ref. 21 with permission.) Return to text.⏎

1.3.3 Two Major ROCA–driven Ovarian Cancer Screening Trials

The ROCA–driven two-stage strategy has been evaluated in two major trials: the United Kingdom Collaborative Trial of Ovarian Cancer Screening (UKCTOCS) (26, 27, 28 and 29) and the Normal Risk Ovarian Cancer Screening Study (NROSS) in the United States (30, 31). Both have tested the same two-stage multi-modality screening (MMS) strategy using the ROCA to estimate risk associated with rising CA125 followed by TVS in a small fraction of subjects.

In the UKCTOCS, > 200,000 postmenopausal women at average risk were randomly assigned to one of three groups: 1) a control group (101,314) followed through the national tumor registry (26); 2) annual screening with TVS (50,623) for 7 to 11 years; or 3) multimodal screening (50,640) using annual CA125 analyzed with the ROCA followed by TVS in 2% of subjects per year for 7–11 years. In an initial analysis, multimodality screening reduced mortality by 20% in a prespecified subgroup that excluded prevalent cases 7(P = 0.021; Figure 1.4) (27). With additional follow-up to 16.3 years, however, no significant difference was shown in deaths due to tubal or ovarian cancer across the control, TVS and multimodality groups (28). While mortality was not decreased, screening with CA125 followed by TVS did increase the fraction of early stage (I–II) cases by 13% and reduced late stage (III–IV) disease by 11% compared with the unscreened population. Multimodality screening had a sensitivity of 52% for detecting ovarian cancer and was associated with increased use of primary surgery (P < 0.0001), increased zero residual disease after cytoreduction (P < 0.0001) and increased use of both surgery and chemotherapy (P = 0.0032) (29). After 18 years, there was a 6.9% improvement in survival in the multimodal group (P = 0.042) without an overall impact on mortality. Remarkably, only 15% of patients with screen-detected stage IA/B 8ovarian cancers received optimal combination chemotherapy with platinum and a taxane. While data for stage IC and II cancers are not available, only 60% of patients with stage IC to IV disease received combination chemotherapy. Currently, in the United States, NCCN (National Comprehensive Cancer Network) guidelines recommend combination chemotherapy for all stages of invasive ovarian cancer both high grade and non-high grade. Inadequate treatment would extend survival in incident cases, but not reduce mortality in the long term, consistent with the transient decrease in apparent mortality observed in the UKCTOCs (Figure 1.4) that did not persist with longer follow-up. The two-stage strategy did achieve adequate specificity, as indicated by a 22% PPV, with just over 4 operations required to detect each case of ovarian cancer.

[image: A graph plots cumulative ovarian cancer mortality per 1,00,000 women versus year. M M S and no screening plot increasing curves from (0, 0) to (14, 300) and (14, 520).]
Figure 1.4 Cumulative ovarian cancer deaths. In the UKCTOCS trial reported in 2016. HR, hazard ratio; Multimodality Screening (black) vs control (gray). (From Ref. 21 with permission.) Return to text.⏎
The NROSS trial evaluated the same multimodal screening strategy in a single arm study conducted in the United States over the last 21 years in parallel with the UKCTOCS (30, 31). Some 7,856 healthy postmenopausal women at average risk for ovarian cancer were screened annually for a total of 50,596 woman-years using CA125 analyzed with the ROCA followed by TVS in 2% of subjects annually. Screening prompted 34 operations to detect 17 ovarian cancers – 15 invasive high grade and 2 borderline – with 12 (70%) in stage I or II (31). CA125 and the ROCA missed 6 ovarian cancers, so the sensitivity of 9the screen for detecting ovarian and borderline cancer was 74% (17/23). Interestingly, 7 endometrial cancers were also detected with 6 in stage I. The positive predictive value (PPV) of this strategy was 50% (17/34) for ovarian cancer and 74% (25/34) for any cancer, far exceeding the study endpoint of a 10% PPV. Remarkably, 70% of screen-detected ovarian cancers and borderline tumors (12/17) were detected in early stage (I–II). Furthermore, of the 19 invasive epithelial ovarian cancers diagnosed by screening [15] or clinically [4], 11 of 19 (58%) were identified in early stage. Only 2 operations were required to detect each case of ovarian cancer, consistent with the 3–4 operations required in the UKCTOCS, indicating that CA125 used in this way is indeed adequately specific for screening (31).


1.3.4 Stage Shift and Mortality

In the multimodal screening (MMS) arm of the UKCTOCS trial, early stage (I–II) disease increased from 24% in controls to 38% with significantly rising CA125 followed by TVS, an absolute difference of only 14% (27). Using the same control, a stage shift of 34% was observed in the NROSS trial where early stage (I–II) disease increased from 24% to 58%. In screening trials, a large relative late-stage reduction has been linked to a significant reduction in mortality. Compared to the UKCTOCS control arm at 76%, NROSS reduced the proportion of cases in late stage (III–IV) disease to 42%, a reduction of 34%. Compared to 60.5% distant disease in US SEER populations, NROSS reduced distant disease to 30.5%, a reduction of 30%. By contrast, the UKCTOCS MMS arm reported a reduction in the proportion of late-stage disease by only 14%.

While the stage shift in the UKCTOCS was statistically significant, the 14% magnitude reduction in late-stage disease may not have been sufficient to reduce mortality (32). In screening for breast and lung cancer, the magnitude of stage shift has been critical for mortality reduction (33). Across multiple randomized trials of mammography to detect early stage breast cancer, trials that achieved a reduction in the incidence of late stage disease of 20% or greater had a statistically significant mortality reduction, whereas those with less than a 20% stage shift did not (34).

The reason for a greater stage shift observed in the smaller NROSS trial is not clear (32). Differences could simply reflect statistical variation, but other factors could have affected results. Accuracy of TVS imaging might have affected the overall outcome of the two trials. In a retrospective review of TVS in the UKCTOCS, fallopian tubes and ovaries could be identified in only 50% of 1000 archived cases (35). In studies of quality control conducted at the University of Kentucky, fallopian tubes and ovaries were visualized in more 10than 75% of cases (36). Methods for processing blood for the CA125 assay differed between the two studies. In the NROSS, blood for CA125 was drawn in glass tubes without gel and serum was separated and frozen at −80oC on the same day. In the UKCTOCS, blood was drawn in gel separation tubes, shipped to the central lab in London at ambient temperature and separated and frozen within a limit of 56 hours from subject’s blood draw to sample processing. As the ROCA can detect subtle changes in CA125, degradation of CA125 protein could affect the results, particularly with low levels of CA125. A modest systematic reduction in CA125 levels in the UKCTOCS could have decreased the ability to detect early-stage disease. In addition, particular care was taken in the NROSS to follow elevated CA125 with repeated TVS to minimize time to surgery. The median time from last CA125 value to surgery was 32 days (31).


1.3.5 Cost Effectiveness

The cost effectiveness of two-stage screening strategies has been evaluated with several models for women at average risk (37, 38 and 39). Using models that reduce mortality by 13–15%, estimates have ranged from $88,993 to $106,187 per quality adjusted life year. Cost effectiveness improved when populations at higher risk were considered (37).


1.4 Screening Women at High Risk

The lifetime risk of developing ovarian cancer incidence in the general population is approximately 1.3%, but this risk increases dramatically in women with germ-line mutations of BRCA1 (39–46%) or BRCA2 (10–28%) (40, 41). Approximately 15–24% of patients with high grade serous carcinomas carry mutant BRCA1 or BRCA2 genes in their germline and a small additional fraction exhibit somatic BRCA mutations (41). Both Li-Fraumeni syndrome, caused by germ line mutation of TP53, and Lynch syndrome, resulting from germ line mutations in DNA, mismatch repair genes (MLH1, MSH2, MSH6, MLH3 and PMS2) which can also predispose to epithelial ovarian cancer. Risk-reducing bilateral salpingo-oophorectomy can substantially reduce the risk of ovarian cancer in patients affected by these hereditary cancer syndromes (42), but is often delayed until childbearing is completed. During this interval, CA125 and TVS may be performed semi-annually starting at age 30–35, although guidelines provided by several organizations do not recommend their use in the absence of data to demonstrate that such surveillance reduces mortality (41).

11When screening was performed annually with the ROCA followed by TVS in 3,563 asymptomatic women with high risk (at > 10% risk) of developing ovarian cancer in phase I of the UK Familial Ovarian Cancer Screening Study (UKFOCSS), the sensitivity for detecting ovarian cancer was 81%, but only 31% (4/13) were in stage I or II (43). When screening was performed every 4 months with the ROCA followed by TVS in 4,348 women at > 10% risk in phase 2 of the UKFOCSS, 38% (5/13) of screen-detected cancers were in stage I or II (44). Six women were diagnosed with ovarian cancer having elected to have risk-reducing surgery (RRS) while on this study and 5 of 6 were in stage I. If these cases were included, 53% (10/19) were in stage I or II. After screening ended, participants continued to be followed. While 37% (7/19) of women who were diagnosed with ovarian cancer within one year after screening ended were in late stage (stage IIIb–IV), 94% (17/18) were in late stage when diagnosed at a later interval, indicating a substantial stage shift was associated with screening.

A similar strategy was used in two US trials that screened 3,692 women at elevated risk with the ROCA and TVS every 3 months (45). Overall, 19 cases of ovarian cancer were detected. Four were prevalent, 6 incident and 9 detected at RRS. Among the incident cases, 3 of 6 (50%) were in early stage (I–II) and 6 of 9 cancers (67%) found at RRS were in stage I. Early-stage patients experienced progression free survival of 6 years. An increase in early-stage disease is encouraging but does not prove a reduction in mortality. With the very high risk of ovarian cancer in this population, randomized screening trials where patients are randomized to no screening are unlikely to be acceptable. With mortality as the endpoint, large cohorts of high-risk women who wish to postpone RRS and willing to risk randomization to no screening would need to be identified, which is also very unlikely. Hence it is not likely that answers to the question of whether screening of high-risk women reduces ovarian cancer mortality will ever be obtained.


1.5 Improving the Initial Stage of Screening

As only 80% of ovarian cancers express CA125 at a tissue level and blood levels of CA125 are increased in only 50–70% of early stage (I–II) cases, additional biomarkers might detect cases missed by CA125, improving sensitivity of the initial stage of screening.
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