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The potential impact of this thesis and the societal impact will be considered in this 
valorisation paragraph.  
 

Valorisation Endometrial Cancer 
 

Relevance 
Endometrial Cancer (EC) is the most common gynaecological malignancy in the Western 
World, with an incidence rate of 25.7 new diagnosed cases per 100.000 women each year, and 
4.6 per 100.000 related deaths in the period of 2010 to 2014. EC comes with a large personal 
burden of disease and an economic burden for our society. Its prevalence is steadily increasing 
due to increases in life expectancy and a high body-mass-index, leading to estrogen 
overexposure which is the main driver of EC-tumour growth.  
The research presented in this thesis addresses the unmet medical need for treatment of 
women with recurrent or metastatic EC. These patients have poor prognosis, with a 5-year 
survival rate of 16-66%. Only aggressive chemotherapeutic treatment regimens have shown 
some improvement in survival, but this comes with debilitating side-effects which results in 
important reduction of the Quality of Life (QoL).  
 
Endocrine drugs (currently tamoxifen, aromatase inhibitors and progestogens) are generally 
well-tolerated and have therapeutic-effects similar to chemotherapy, however, overtime drug-
resistance occurs. Therefore, it is of importance to identify novel endocrine drug-targets that, 
in the future, will allow us to alternate drugs with distinct mechanisms of action. Multimodal 
therapeutic strategies are well known for preventing/diminishing the development of drug 
resistance and likely will render a currently incurable condition, a chronic disease. 
 

Target groups 
Patients with recurrent or metastatic EC may benefit from this research. Future potential 
target patients who can have advantages from the use of endocrine care and novel endocrine 
drugs may be 1) EC patients with advanced stage or recurrent disease which are not willing to 
take chemotherapy, 2)patients for whom surgery is contra-indicated or 3) women who want 
to preserve their fertility.  
 

Activities and innovation 
The results presented in this thesis are published in international scientific research journals 
and were discussed at several international conferences. A collaboration between co-workers 
on this topic and the ENITEC network (European Network or Individualised Treatment of 
Endometrial Cancer) resulted in a strong collaboration between our group, the University of 
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Bergen in Norway, Universities of Turku and Koupio in Finland, and the pharmaceutical 
company Forendo Pharma (Finland). Continuation of this research, based on the results in this 
thesis, will provide important insights for health care providers. Furthermore, the ongoing 
research as well as new study setups, will be discussed within the patient organisations for 
gynaecological cancers; “Stichting Olijf” and “Ruby and Rose”. This will lead to better 
understanding of what is important in the patient perspective and to improve their QoL.  
New studies will focus on both the development of new drugs as well as the use of new 
treatment regimens in pre-clinical and clinical models.  

 The developed image-guided models can be used also for pre-clinical research of other 
estrogen-dependent conditions including the commonly diagnosed breast and 
prostate cancers. Since the models are based on non-invasive imaging of tumour 
growth, and controlled with a validated ready-to-use delivery system, it is easy to use 
and low in discomfort for the animals (3R-strategy in animal-experimentation; 
reduction, refinement, replacement). 

 A collaboration with the pharmaceutical company Forendo Pharma is set up to discuss 
future study plans related to the research presented in this thesis. This company 
started a Phase I clinical trial to use 17β-HSD 1 inhibition as a therapeutic treatment in 
endometriosis (another estrogen-dependent condition of the endometrium) in august 
2018. The overall aim of our ongoing research is to test the therapeutic efficacy of 17β-
HSD 1 inhibition in two novel relevant pre-clinical mouse models of EC: an orthotopic 
EC-xenograft model and a metastatic EC-xenograft model. First, the efficacy of 17β-
HSD 1 inhibition will be determined in the developed orthotopic-EC model. This 
experimental design is proof-of-concept oriented to demonstrate the feasibility of 17β-
HSD 1 inhibition in a model which represents the primary tumour as present in the 
clinical situation. And secondly, the therapeutic efficacy of 17β-HSD 1 inhibition alone 
or in combination with chemotherapy will be assessed in a metastatic-EC mouse model. 
This experimental design recapitulates the current clinical situation encountered in 
case of recurrent disease or in case of unresectable metastatic spreading after primary 
surgery from advanced-stage EC. These conditions are indicated for chemotherapy or 
endocrine therapy and therefore of clinical relevance. 

 As an innovative and exciting next step, patient-derived tumour xenograft (PDTX) 
models - which have unique human-like characteristics and are highly predictive of 
clinical outcome - provides an excellent pre-clinical platform to further explore 
endocrine drugs and novel endocrine drug targets. Our research team has already 
strong collaboration with the PDTX platform in Leuven (Belgium), for implementation 
of the PDTX model in Maastricht. Leuven has over 20 EC-PDTX available, ready to be 
transplanted in mice.  

 Since intracrinology consists of complex pathways that generate and deactivate 
steroids in peripheral tissues (this thesis, chapter 2), targeting 17β-HSD 1 as a cancer-
treatment can cause unpredicted effects on other estrogen-responsive tissues. Even 
though current standard endocrine treatment is considered well tolerated, significant 
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side-effects including bone loss, thrombosis and cognitive impairments (depression, 
memory impairment) adversely affect the general health and QoL. These side-effects 
are arising from the significant reduction of systemic and peripheral estrogen levels. 
Side-effects play an important role in the choice of treatment and their occurrence is 
often the cause of endocrine treatment discontinuation. Therefore, an area that I am 
committed to explore in my future activities are the occurrence of these unwanted 
side-effects upon use of 17β-HSD 1 (and other endocrine) therapy. In the era of 
precision medicine, the classic drug-development pipelines assessing 
pharmacokinetics, dynamics and general toxicity, should be paralleled by evaluation of 
unpredicted effects of a drug in tissues other than the primary target tissue. Due to the 
particular complexity of the steroid metabolism in the Central Nervous System, there 
will be a special focus on cognitive impairment in collaboration with neuroscience 
researchers. Our novel developed mouse models and the PDTX model will aid in 
mapping potential side-effects by exploring affected brain regions in treated animals. 
This information will be used to design ad hoc pre-clinical studies. This together will 
reliably predict the clinical outcome of 17β-HSD 1 inhibition in patients with 
endometrial cancer. 
If our follow-up pre-clinical research, which is currently either in progress or planned 
for the near future, demonstrates a good therapeutic value of 17β-HSD 1 inhibition in 
our EC-models, and if the clinical phase 1 investigation shows good tolerability and 
good pharmacokinetics of this novel drug, it will be feasible to design a phase 2 human 
clinical trial to test the efficacy of the specific 17β-HSD 1-inhibitor for EC treatment.  

 Improved knowledge of the local estrogen metabolism using a decision tree-model will 
be designed to guide clinicians to provide patients with optimal tailored-treatment. 
Multimodal therapeutic-strategies are well known for preventing/diminishing the 
development of drug resistance, and likely will render a currently incurable condition 
into a chronic disease. 

 

Valorisation COPD 
 
Worldwide 251 million people suffered from COPD and caused over three million deaths in the 
year 2016. Formerly, the incidence and mortality by COPD was greater among men than 
women, but is currently almost equal in both sexes. In the Netherlands, this is demonstrated 
by the diagnoses of 589.400 new cases of which 300.400 men and 297.900 women. The 
increased use of tobacco in women only partly explains this new trend. Several studies suggest 
that women are biologically more susceptibility to the effects of tobacco smoke after the 
consumption of the same number of cigarettes. Gender differences regarding prevalence and 
progression appears common in airway diseases, including asthma and cystic fibrosis, but is 
also commonly demonstrated in other diseases including heart disease. Awareness of gender 
differences is needed, not only among clinicians and researchers, but also grant providers, the 
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media and the general public. The gender disparity has implications for potential diagnostic, 
prognosis and treatment of the disease. Being familiar with disease differences in men and 
women, should improve the effectiveness of disease management, patient outcome and QoL. 
 
Currently there are no therapies available to reduce disease progression in COPD patients. The 
treatment is primarily based on the reduction of symptoms and the prevention of disease 
exacerbations. Stable disease is treated with inhaled long-acting bronchodilators, and 
corticosteroids can be used in patients who have co-existing features of asthma and more 
reversible airway obstruction. Nevertheless, most COPD patients are insensitive to 
corticosteroid therapy. A better understanding of the mechanisms underlying COPD 
development and pathogenesis are a necessity in order to develop therapies that reduce 
disease symptoms and progression.  
 
At the time we started our studies, little was known about the estrogen metabolism in the 
lungs of COPD patients. Therefore, this thesis focused on examining the estrogen signalling 
pathway and intracrinology in COPD. The lungs are influenced by the action of steroid 
hormones, and we demonstrated that local regulation and metabolism of steroids in the lungs 
(intracrinology) are important. Also, an increased generation of estradiol in the lungs of COPD 
patients has been demonstrated.  
Some lung disorders, including lymphangioleiomyomatosis (LAM) and non-small cell lung 
carcinoma (NSCLC) are currently treated (or ameliorated) with endocrine treatments. In the 
case of COPD, new pre-clinical research should be designed that is aimed at gaining a better 
understanding of the role of estrogen on cigarette smoke induced-lung inflammation, and 
determines whether endocrine treatments may represent future therapeutic options for COPD 
patients. Also, the role of the different Estrogen Receptors, and their interaction should be 
elucidated.  
Even though it is still controversial, our knowledge of estrogen signalling in the lung is getting 
more and more solid.  Therefore, further pre-clinical research into the possibility of using anti-
estrogenic treatment in COPD and other lung diseases is recommended.
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