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The studies presented in this thesis were aimed at improving quality of care for patients with epithelial
ovarian cancer and endometrial cancer. The first and second part of this thesis comprise studies
that were designed to improve quality of care for patients by assessing different aspects of the organization of care. The studies presented in the third part of this thesis focus on improving quality of
care by encouraging individualization of care. In the general introduction below a brief outline of this
thesis is discussed, including a short overview of the presented studies.
Part I: improving organization of care for patients with ovarian cancer
Approximately 1200 women are diagnosed with epithelial ovarian cancer in the Netherlands every
year(1). Women may present with symptoms such as bloating, pelvic or abdominal pain, early satiety
and urinary problems. Due to the aspecific nature of these symptoms, most women are diagnosed
with an advanced stage of disease. Though relatively uncommon, epithelial ovarian cancer is the
leading cause of death in gynecologic cancers, with a five-year survival of no more than 20-50% for
patients with advanced stage disease(2). Factors that influence the prognosis of patients with ovarian
cancer include histology, stage of disease, age, performance status, tumor type and tumor grade.
Epithelial carcinomas comprise around 90% of malignant tumors in the ovaries. Other tumors of the
ovaries include tumors arising from ovarian stromal or germ cells and metastases from other primary
tumors. The studies presented within this thesis concern epithelial ovarian carcinomas, a heterogeneous group of cancers including high-grade serous carcinoma (70-80%), endometrioid carcinoma
(10%), clear cell carcinoma (10%), mucinous carcinoma (<5%) and low-grade carcinoma (<5%).
Standard primary therapy for advanced epithelial ovarian cancer comprises a combination of surgery
and chemotherapy. Traditionally, primary cytoreductive surgery (PCS) is followed by six cycles of adjuvant chemotherapy (ACT). However, increasing awareness of the importance of cytoreduction to no
macroscopically visible residual tumor (termed ‘complete cytoreduction’) led to the implementation
of a therapeutic regime in which three cycles of neo-adjuvant chemotherapy (NACT) are followed by
interval cytoreductive surgery (ICS) and three cycles of ACT(3,4). Advocates of this regime suggest
that the administration of NACT may increase the chance of achieving a complete cytoreduction
at the time of ICS by reducing tumor load. Furthermore, as there is a smaller tumor mass present
during surgery, there is a smaller chance of inducing surgical complications(5–7). On the other hand,
the administration of NACT may induce resistance to subsequent chemotherapeutic therapy(8–10).
Currently, clinical guidelines based on international consensus recommend primary cytoreductive
surgery (PCS) and adjuvant chemotherapy (ACT) in patients in whom complete cytoreduction seems
feasible with acceptable morbidity. Neoadjuvant chemotherapy (NACT) followed by interval cytoreductive surgery (ICS) is recommended when complete cytoreduction is considered unlikely, or if
unacceptable morbidity is expected during PCS(11,12).
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Another effort to improve cytoreductive outcomes has been undertaken by centralizing surgery
for advanced epithelial ovarian cancer in specialized high volume hospitals(13–15). Within the
Netherlands, the first centralization initiatives were undertaken around the year 2005 and official
implementation of standards aimed at centralization of care to hospitals with annual case volumes of
≥20 cytoreductive surgeries occurred in 2013(16). Other important aspects of these multidisciplinary
standards included the requirement for all patients to be discussed in a pre-operative multidisciplinary panel and all cytoreductive surgeries to be performed by specialized gynecologic oncologists.
A new version, including an English translation, of these standards was published in 2017(17).
In Chapter 2 we evaluated the impact of the centralized care system and the implementation of
NACT on the surgical outcome and survival of 7987 patients that were diagnosed with advanced
stage epithelial ovarian cancer in the Netherlands between 2004 and 2013.
One of the drawbacks of such a centralized care system is the possibility of inducing treatment
delay. Therefore, acceptable health care intervals were defined for patients suspected of epithelial
ovarian cancer in multidisciplinary standards(16). In Chapter 3 we performed a pattern of care study
to measure health system intervals of patients that were suspected of ovarian cancer within our
Managed Clinical Network.
Finally, in Chapter 4 we reviewed our findings in light of the most recent insights on optimal patient
selection, timing and extent of surgery for patients with advanced ovarian cancer.
Part II: improving organization of care for patients with endometrial cancers
Endometrial cancer is the most common gynecologic malignancy in economically developed countries, affecting around 1900 women annually in the Netherlands(1,2). The incidence of endometrial
cancer is increasing due to factors such as increasing life expectancies and the rapidly expanding
obesity epidemic. Endometrial cancer is usually diagnosed in postmenopausal women, and as it is
frequently symptomatic at an early stage most patients are diagnosed with stage I disease. The overall
prognosis of patients with stage I endometrial cancer is relatively favorable at approximately 75-80%.
On the other hand, 5-year survival of patients with advanced stage disease ranges from 20-60(18)%.
Standard diagnostic procedures for women suspected of early stage endometrial cancer include
ultrasonography and endometrial sampling. To guide therapeutic decision-making, pre-operatively
collected endometrial sampling material and post-operative surgical specimens are used to stratify
patients into groups according to their risk of progression and recurrence. These risk-stratifications
are based on prognostic factors such as grade, histology, FIGO stage, age and lymph vascular space
invasion(19–22).
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In patients that are pre-operatively classified as low risk, a hysterectomy and bilateral salpingo-oophorectomy is indicated, while guidelines recommend complete surgical staging and adjuvant therapy in
patients that are pre-operatively classified as high risk. The post-operative risk-stratification is used
to guide the choice of adjuvant therapy. National and international guidelines do not recommend
administration of adjuvant therapy in low and low-intermediate risk patients. Adjuvant therapy, consisting of radiotherapy and/or chemotherapy, is recommended in high-intermediate and high risk
patients(23,24).
In Chapter 5 we investigated the concordance between pre-operative risk-stratifications based on
endometrial sampling and post-operative risk-stratifications based on histological examination of
tissue removed during surgery. The study included 3784 patients diagnosed with endometrial cancer
in the Netherlands between 2005 and 2014.
In Chapter 6 we evaluated compliance of physicians with adjuvant therapy guidelines in 13,568
patients that were diagnosed with endometrial cancer in the Netherlands between 2005 and 2014.
Part III: Individualization of care for patients with endometrial cancer
There is an unmet need for effective treatment in endometrial cancer patients at high risk of progression and recurrence. It is widely accepted that the current ‘one size fits all’ approach is insufficient
for high risk endometrial cancer patients. As such, new therapeutic modalities aimed at high risk
endometrial cancers should incorporate selection of endometrial cancer patients based on the biomarkers and molecular characteristics that are specific to their tumors. In this regard, expansion of
our current understanding of endometrial cancer biology is essential.
Endometrial cancers have traditionally been classified using a dualistic model(25). ‘Type I’ tumors,
characterized as low grade endometrioid, hormone receptor positive tumors with a favorable prognosis, are the most common subtype. Non-endometrioid, high grade, hormone receptor negative
tumors, traditionally classified as ‘type II’, have an unfavorable survival and are less common. More
recently, the application of next-generation sequencing has led to rapid advances in our understanding of the molecular etiology of endometrial cancer. In 2013, the Cancer Genome Atlas published
a landmark paper in which a new classification, comprising four genomically distinct subtypes, was
proposed(26). These four subtypes include ultramutated endometrial cancers with somatic mutations
in the exonuclease domain of POLE, microsatellite unstable hypermutated endometrial cancers, a
microsatellite stable group with frequent TP53 mutations and a group with no specific molecular
profile. Surprisingly, POLE-mutant endometrial cancers, comprising approximately 10% of endometrial cancers, have an excellent prognosis despite being associated with high risk features(27–29).
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As in other malignancies, control of endometrial cancer appears to be mediated in part by the immune
system. Especially the CD8+ T-lymphocytes (T-cells) play an important role in the direct elimination
of cancer cells(30). The CD8+ T-cells recognize cancer cells by their malignant transformation. For
example, DNA mutations in cancer cells can lead to the formation of new proteins (termed ‘neo-antigens’) that can be recognized by the CD8+ T-cells. These neo-antigens can elicit a strong anti-tumor
immune response, as previously shown in melanoma and non-small cell lung cancer(31,32). Tumors
can deregulate the anti-tumor immune response and enable disease progression by expressing
proteins (termed ‘immune checkpoints’) that induce immune resistance. The clinical development
of immunotherapy that blocks such immune checkpoints, thereby restoring the anti-tumor immune
response, has made an unprecedented impact on the field of oncology(33).
Taking into account emerging data linking mutational burden, immune response and clinical outcomes, we hypothesized that the excellent prognosis of POLE-mutant endometrial cancers may be
attributed in part to an increased immune response against the tumor. In Chapter 7 we investigated
the immunogenic status of 150 endometrial cancers comprising approximately equal numbers of
POLE-mutant, microsatellite unstable and microsatellite stable subtypes of low and high grade. In
Chapter 8 we validated and extended our findings in a cohort of 116 high-risk endometrial cancer
patients.
Finally, English and Dutch summaries of the studies presented in this thesis can be found in chapter
9 and Chapter 10, and the implications and future directions of the research presented in this thesis
are discussed in Chapter 11.
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