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168 Chapter 10 General discussion

The work presented in this thesis reports on different aspects of epithelial ovarian 

cancer and on prognostic factors which could guide treatment. We tried to find 

molecular selection markers and to define subgroups based on clinicopathological 

factors. We showed that epithelial cancer is a heterogeneous disease and that the 

different histological subtypes are distinct entities. Furthermore we showed that im-

munological factors as well as several clinical factors influence prognosis. One of the 

most important clinical predictors for survival, residual disease after both primary 

and following interval debulking surgery, is the only prognostic factor which is (at 

least partly) amendable. Due to the difficulty to accurately predict which patients will 

benefit from debulking surgery, we performed studies to optimize current treatment 

selection for primary as well as interval debulking surgery.

Distinct histological subtypes

Although epithelial ovarian cancer is divided into different histological subtypes this has 

only limited impact on choice of treatment strategy. Generally patients are treated with 

cytoreductive surgery and combination chemotherapy with carboplatin and paclitaxel. 

Recently a new grading system was introduced dividing epithelial ovarian cancers in 

two subtypes. The slowly growing so called type I tumours, which evolve from benign 

neoplasms into carcinomas and the type II malignancies, which are more aggressively 

growing and do not evolve from known precursor lesions.[1] The mucinous ovarian can-

cers, which belong according to this grading system to the type I tumours, are clearly 

distinct from other epithelial tumours based on their gene expression profile. Endomet-

rioid adenocarcinomas also present as a separate subtype. Therefore, although high 

grade serous and undifferentiated carcinomas are similar in many respects mucinous, 

endometrioid and clear cell carcinomas can not be regarded as one entity. We were not 

able to validate current prognostic gene expression profiles or to find gene signatures 

associated with survival or response to therapy.

Our results emphasize that morphologically different tumours can be separated based 

on gene expression profiles and that future studies to improve treatment should be per-

formed in homogeneous groups. To accomplish this, collaboration between different 

centres is needed to create sufficiently large patient populations.

Prognostic subgroups

A selection of patients with advanced disease will have a good prognosis, comparable 

to early stage disease whereas others will die very quickly from their disease.[2] To im-

prove current and future therapies, further subclassification is needed.

The prediction model we present in chapter 4 for survival of patients with epithelial 

ovarian cancer allows prediction of an individual’s survival and is able to classify patients 

into risk groups for survival. The worst prognostic group did not contain FIGO stage I 

patients, however in the best prognostic group 34% of patients had advanced stage 

disease. These patients with a FIGO stage III or IV disease had a better prognosis than 

one would predict based on their FIGO stage alone. Thus, the use of other predictors 
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should help to predict survival outcomes more accurately. It emphasises the importance 

to identify which patients will benefit from extensive treatment.

However, accurate assessment of prognosis is not only important for treatment se-

lection. Adequate information about the prognosis is required to let both patient and 

physician equally participate in joint decision making regarding therapy. This process is 

also referred to as “shared-decision-making”.[3] Furthermore, predictions on individual 

prognosis can be used to compare health care providers with differences in case-mix.

[4, 5] For example, academic centres treat more severe patients than general hospitals. 

To compare the results from these different centres, it is necessary to adjust for this 

difference.

However before the model presented in this thesis can be implemented in current 

practice, generalizability has to be tested. When our model performs well at external 

validation it will be a useful tool in medical research and it will help physicians and pa-

tients in shared decision-making.

The difference in survival in patients with morphologically similar tumours could also 

be due to differences in immunological response. In the past decade increased interest 

in the role of tumour immunology in ovarian cancer has been established. Various stud-

ies have shown that ovarian cancer is infiltrated with cells and molecules from different 

parts of the immune system.[6]

The presence of tumour infiltrating lymphocytes in ovarian cancer and the relation-

ship between their presence and the prognosis prove that an interaction between 

ovarian cancer and the immune system exists.[6-8] We evaluated the prognostic value 

of classical and non-classical human leukocyte antigen (HLA) expression in a series of 

histological similar subtypes of epithelial ovarian cancers, the high grade serous and 

undifferentiated tumours. In these subtypes we found that high expression of HLA-G 

is associated with good survival. In other cancers expression of HLA-G has been as-

sociated with poor prognosis possibly attributed by an escape from natural killer (NK) 

cells. Due to this escape tumour cells are not eliminated by the immune system and are 

able to progress. However, in high grade serous and undifferentiated epithelial ovarian 

carcinomas we found the opposite association. One possible explanation is that expres-

sion of HLA-G in this aggressive subtype allows for higher chemosensitivity, eventually 

resulting in less recurrence and a better prognosis.

Prognostic impact of residual disease after surgery

Although therapies have changed in the past decades, survival has improved only 

slightly. Diagnosing the disease in an early stage would be the preferred option for 

improving survival. Yet, no accurate options to achieve this have been found so far. 

Besides the introduction of intraperitoneal chemotherapy, most benefit for improving 

survival up to now has been the improvement of complete surgery results in advanced 

stage disease.[9-11] Multiple studies have shown the survival benefit of optimal cytore-

duction, with the best outcome in patients with absence of macroscopic tumour after 

cytoreductive surgery. On the other hand patients with residual disease after primary 
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cytoreduction will not have a substantial survival advantage from this procedure. These 

patients will probably benefit from an alternative approach with neo-adjuvant chemo-

therapy followed by interval cytoreductive surgery.

Given the enormous benefit of accurate assessment of prediction of residual disease 

after debulking surgery, diagnostic tools and strategies should be optimized. The pre-

diction model presented in this thesis including computed tomography imaging predict-

ors is a step forward. Before it can be implemented in clinical care, further research is 

needed to analyse its generalizability and wider applicability. Although we performed 

external validation to evaluate the models transportability in other populations, some 

investigators emphasize the need for external validation by other researchers. Further-

more, analysis should be performed to establish whether the prediction model improves 

the prediction of the clinician by evaluating the effect on patient outcome. [12,13]

Another approach to optimize current strategies is to use more invasive diagnostic 

tools. We reviewed the literature on diagnostic laparoscopy as an additive diagnostic 

tool. By adding laparoscopy to standard diagnostic work-up using defined criteria for 

unresectable disease, better patient selection for debulking surgery can be achieved. 

However, even when at laparoscopy it is thought that complete debulking is possible, 

there will be some patients who will have unsuccessful primary debulking surgery. Cur-

rent available studies did not answer whether diagnostic laparoscopy improves accuracy 

of standard work-up in diagnosing unresectable disease. Yet, diagnostic laparoscopy is 

already used to guide treatment.

To answer this question we set up a prospective trial, aimed to evaluate the addi-

tional value of laparoscopy in order to avoid unnecessary primary debulking surgery, 

the LapOvCa trial. This trial is a multicentre randomised controlled trial, including all 

gynaecologic oncologic centres in the Netherlands and their affiliated hospitals. Patients 

are eligible when they are planned for primary debulking surgery after conventional 

staging. Participants are randomized between direct primary debulking surgery or ad-

ditional diagnostic laparoscopy. Depending on the result of laparoscopy patients are 

treated with primary debulking surgery within 3 weeks, followed by 6 courses of plat-

inum based chemotherapy or with 3 courses of neo-adjuvant chemotherapy followed 

by interval debulking surgery after 3-4 weeks again followed by another three courses 

of chemotherapy. This trial is currently ongoing and will answer if a diagnostic laparo-

scopy is of additive diagnostic value.

We do not know whether more accurate prediction of surgery result and selection of 

patients by means of these tools will result in improved survival. Therefore future studies 

should focus on survival outcome after implementation of these new strategies.

In summary, individualized care is of utmost importance for patients with epithelial 

ovarian cancer. By defining subgroups differing in prognosis or response to treatment, 

clinical trials can be designed for specific subgroups of patients and allow for the identi-

fication of additional treatment options which will eventually improve survival. 
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