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Abstract   Introduction 


Endometrial  cancer  (EC)  is  one  of  the  most  common  gynaecological  cancer  in  developed 
 countries.  In  2018,  707  women  in  Norway  were  diagnosed  with  the  disease.  Even  though 
 patients with early-stage disease often can be treated with surgery alone and tend have good 
 outcome (5 year overall survival, OS, stage IA: 90,3%), patients with advanced (FIGO stage III 
 or  IV)  or  recurrent  EC  often  have  poor  prognosis  (5y  OS  stage  IVB:  21,1%).  Endocrine 
 treatment  (ET)  is  one  treatment  options  for  patients  with  advanced  and  recurrent  EC,  in 
 particular  for  those  who  are  medically  unfit  for  other  treatment  or  have  well  differentiated, 
 hormone  receptor  positive  endometrioid  tumours.  We  aimed  to  assess  treatment  patters  and 
 clinical outcome of endocrine treatment in patients with endometrial cancer.  



Method 


This  is  a  retrospective  observational  single  centre  study,  investigating  patients  with  EC 
 receiving endocrine treatment at the Department of gynaecological oncology, Oslo University 
 Hospital, in the period 2001-2016. Patients were identified in the institutional quality assurance 
 database Medinsight and the clinical data retrieved from there was validated by review of the 
 patient’s electronic records. Some additional clinical information was directly extracted from 
 the medical records. The study included all patients treated for the first time with ET, however, 
 patients  treated  with  the  aim  of  fertility  sparing  were  excluded.  Descriptive  analyses  were 
 performed as well as univariate analysis of progression-free and overall survival. STATA 16.0. 


was used for statistical analyses.  



Results 


The study included 126 women with EC treated with ET. 104 (82,5%) were treated for recurrent 
 disease and more than half of the patients (56,4%) were treated with megestrol acetate (MA, 
 Megace). 39 (31%) were treated with aromatase inhibitor (Aromasin), while 13 (10,3%) were 
 treated  with  Tamoxifen.  Four  patients  lacked  information  about  survival  follow-up  and  122 
 patients were included analysis of clinical outcome on ET. After median follow up time of 96,1 
 months  (95% CI:  75,7-108,1),  9 patients  (7,4%) were still ongoing,  31 patients  (25,4%)  had 
 died, and 72 (59,0%) had progressive disease. Median treatment time was 7,5 months (range 
 0.30-115 months). Median progression-free survival (PFS) was 8,5 months (95% CI: 5.1-12.4). 


Overall survival (OS) was 23,5 months (95% CI: 17.9-31.4). One-year, three-year and five-year 
survival rates were 69% (95%CI: 60-76%), 40% (95% CI: 31-48%) and 27% (95% Ci: 19-35%) 
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 respectively. Patients treated with MA showed significantly longer PFS compared to patients 
 treated  other  endocrine  agents.  PFS  on  MA  was  12,6  months  (95%  CI:  8.8-17.0).  PFS  for 
 Aromasin and Tamoxifen was 3,4 months (95% CI: 3,0-10.9) and 3,6 (95% CI: 1.6-4.7) months 
 respectively. Median OS was exceptionally long in patients with disease located to the lungs 
 only (108,7 months; 95% CI: 54,7-NR).  



Conclusion  


Despite its limitations in design and the lack of a control group, patients showed best clinical 
outcome on ET with MA. Even though the majority of patients have poor survival, there seem 
to be patients who experience a clinically meaningful stabilization of disease and more research 
on those long-time responders is needed in order to optimize ET.  
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Introduction 



Epidemiology 


Cancer corpus uteri is a summary term for all cancer types which can occur in the uterine body, 
 consisting of endometrial cancer, carsinosarcoma, leiomyosarcoma and others. Among these, 
 endometrial cancer (EC) is the most common, a type of cancer originating from the endometrial 
 lining. Worldwide, it is the 6th most frequent cancer form, with an incidence of 382 069 new 
 cases in 2018 [5], but there are gross geographical differences in incidence. According to Figure 
 1, more than 200 000 of the corpus uteri cancer cases occur in very high Human Development 
 Index countries, while only approximately 8000 cases were registered in low HDI countries [4]. 


Between  2014  and  2018,  cancer  corpus  uteri  was  the  6th  most  common  cancer  among 
 Norwegian women, regardless of age [6], and 707 new cases were registered in 2018 [2].  


The incidence in  both  Norway  and the  rest  of the world  has  increased over the last  decades 
 (Figure 2). One study by Lindemann et al. [7] reported on the incidence trends in Norway for 
 the last 70 years, and concluded with a consistent increase in incidence since 1953. The study 
 predicted a continuous rise in the incidence to up to 1016 cases in 2025 [7]. The increase may 


FIGURE 1 ESTIMATED NUMBER OF INCIDENT CASES OF CORPUS UTERI,ALL AGES, BASED ON HUMAN 
DEVELOPING INDEX [4] 



(10)10 
 be  explained  by  the  concurrent  increase  of  risk  factors  such  as  population  aging,  obesity, 
 diabetes mellitus type 2 and others. The difference in risk factors may also explain why EC is  
 more frequent in high income countries compared to developing countries.  


FIGURE 2 INCIDENCE OF CORPUS UTERI I NORWAY IN THE PERIOD 1959-2018, ALL AGES [2] 


FIGURE 3AGE RELATED INCIDENCE OF CORPUS UTERI IN NORWAY IN THE PERIOD 2014-2018[2] 
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Risk factors  


Age:  Endometrial  carcinoma  (EC)  usually  occurs  among  elderly  menopausal  women.  In 
 Norway (2018), the median age is 65 [8]. The highest incidence of cancer of corpus uteri is in 
 the 75-79-year group, with 120 new cases in 2014-2018 (Figure 3).  


BMI  (Body  mass  index):  There  is  a  strong  positive  association  between  high  BMI  and 
 endometrial cancer. Women of BMI >40 kg m2 have an increased risk compared to women of 
 BMI of 20-25 kg m2, with an adjusted relative risk (RR) of respectively 6.36 (95% confidence 


interval (CI): 3.08–13.16) and 0.53 (95% CI) [9]. There are multiple underlying mechanisms 
 (Figure 4). First, an increased amount of adipose tissue results into an increased conversion of 
 androgens  into  estrogen.  Second,  chronic  hyperinsulinemia  as  a  consequence  of  high  BMI, 
 reduces the serum levels of sex hormone binding globulin (SHBG), which increases the level 
 of free serum estrogen. This may then lead to an increased tumorigenesis in estrogen sensitive 
 tissue [10]. Diabetes mellitus type 2 has also been shown to have a positive association with 
 EC, again related to plasma concentration of insulin, endogenous hormones and other factors 
 [9] 


FIGURE 4OBESITY,ENDOGENOUS HORMONES AND CANCER RISK.[1] 
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 Endocrine factors: There is strong epidemiologic evidence for unopposed estrogen exposure as 
 a major risk factor for EC [11]. Multiple case controls of women using estrogen alone without 
 concurrent  progestagens  have  reported  an  increase  in  RR  ranging  from  1,5  to  10-fold  in, 
 depending  on  the  dose  and  duration  [11].  Other  associated  factors  are  use  of  Tamoxifen 
 (selective estrogen receptor modulator, SERM), early menarche, nulliparity or high age at first 
 birth, together with late onset menopause [12, 13].  


Hereditary  factors:  Another  important  risk  factor  is  the  genetic  disposition  of  women  with 
 Lynch  syndrome  (former  hereditary  non-polyposis  colorectal  cancer,  HNPCC),  a  genetic 
 condition  with  alterations  in  genes  involved  in  DNA  mismatch  repair  such  as  MSH6  and 
 PMS2[14].  Lynch  syndrome  type  II  (associated  with  extracolonic  cancers)  contributes  to 
 approximately 5% of the cases, and these women have a lifetime risk of 30-60% of developing 
 EC [12]. 


Protecting factors: There are also factors with a negative association with the risk of EC, thus 
 contributing to a lower risk of developing endometrial cancer. According to a 2010 study by 
 Friedenreich et al. [15], physical activity in a recommended amount of 30-60 min/day 5 days a 
 week, with an intensity of moderate to high, exerts a protective effect in the development of 
 most chronical diseases, including EC [16]. Other significant protective factors are long-term 
 use of combined progestin-estrogen treatment [17], smoking [18] and parity [19]. 



Histology 


Traditional classification  


Endometrial cancer includes a variation of neoplasms. Traditionally, ever since described by 
 Bokhman  in  1983  [20],  EC  has  been  classified  into  two  main  groups,  based  on 
 histomorphology: 


-  Type 1 is the most common subtype with 65% of the cases [3]. This type is estrogen-
 driven and expresses estrogen receptors in the very majority of the tumours, as well as 
 a  varying  amount  of  progesterone  receptors.  The  histology  of  type  1  is  mainly 
 endometrioid, with a high grade of differentiation and low tendency of invasive activity 
 and lymph node metastasis. 


-  Type  2  by  contrast  comprise  a  diverse  mix  of  different  tumours  with  low  grade 
 differentiation and non-endometroid histology (i.e. serous, clear-cell, carcinosarcomas). 


These tumours much less hormone-driven and are in general of a more aggressive and 
invasive nature[3]. 
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 The traditional way of classification can be helpful in providing a conceptual understanding of 
 endometrial carcinomas, and also to give a prognostic lead, since early discovered type 1 EC is 
 associated with a relatively good prognosis (>85% 5 year survival) [3], compared to 58.8% for 
 type 2 [20]). However, the classification shows disadvantages by not capturing certain patient 
 groups, e.g. those with mixed types, and by not being satisfyingly reproducible and prone to 
 inter-  and  intraobserver  variability  [3].  Therefore,  the  most  recently  published  WHO 
 classification system also takes molecular features into account (Table1). 


CLASSIFICATION OF UTERINE CANCER  
 Epithelial tumors  


  Endometrioid adenocarcinoma  
 -  POLE-ultramutated 


-  Mismatch repair-deficient (MRD) 
 -  P53-mutant 


-  No specific molecular profile (NSMP) 
   Serous adenocarcinoma  


  Clear cell adenocarcinoma  
   Carcinoma, undifferentiated  
   Mixed cell adenocarcinoma  
   Mesonephric adenocarcinoma  
   Squamous cell carcinoma  


  Mucinous carcinoma, intestinal type  
   Mesonephric-like adenocarcinoma  
   Carcinosarcoma  


Mesenchymal tumors  
   Leiomyoma  


  Leiomyosarcoma  


  Endometrial stromal sarcoma  


Mixed epithelial and mesenchymal tumors  
   Adenomyoma  


  Atypical polypoid adenomyoma  
   Adenosarcoma  


Miscellaneous tumors  
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   Primitive neuroectodermal tumors  


  Germ cell tumors  


TABLE 1  INCORPORATING  THE  PROPOSED  NEW  MOLECULAR  CLASSIFICATION  SYSTEM,  AND 
 HIGHLIGHTING  THE  RELATIONSHIP  WITH  THE  TRADITIONAL  HISTOMORPHOLOGIC 
 CLASSIFICATION SYSTEM


Grading 


Endometroid  EC  consists  of  malign  columnal  cells  growing  in  glandular  formations,  with  a 
 back-to-back  architecture  and  small  amounts  of  intervening  stroma.  Cribiform  patterns  are 
 common as well, and sometimes papillary- or villoglandular growth occur. By considering the 
 histological architecture, one can distinguish endometroid EC’s into three grades. 


-  Grade 1: Less than 5% solid growth pattern. High differentiation. (Figure 5) 
 -  Grade 2: 6-50% solid growth pattern. Intermediate differentiation.  


-  Grade 3: >50% solid growth pattern. Low differentiation. (Figure 6) 
 Detection of marked nuclear atypia will automatically raise the grade by one [3]. 


FIGURE 5GRADE 1 ENDOMETROID EC[3] 


FIGURE 6GRADE 3ENDOMETRIAL EC[3] 
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 FIGO staging 


The FIGO classification system is used to describe the extent of the disease. Established by the 
 International Federation of Gynecology and Obstetrics (FIGO), this system classifies tumours 
 based on surgical staging. The revision from 2009 (applied in this thesis) describes the stages 
 I-IV, based on the extent of myometrial invasion, local/regional spread or metastasis (Table 2) 
 [17].  


Stage I:  


Tumor is confined to the 
 uterus. 


Stage Ia: 


None or less than half 
 myometrial infiltration.   


Stage Ib: 


Infiltration in half or 
 more than half of the 
 myometrium.  


Stage II: 


Cervical stromal 
 invasion, but not 
 extending 


beyond the uterus.  
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 Stage III: 


Local and/or regional 
 spreading of tumor.  


Stage IIIa:    


Infiltration of the serosa 
 and/or adnexa  


Stage IIIb:  


Metastasis to the vagina 
 and/or parametrial 
 infiltration  


Stage IIIc: 


Metastasis to 


retroperitoneal lymph 
 nodes in the pelvis and/or 
 para-aortal  


Stage IIIc1: 


Metastasis to pelvic 
 lymph nodes 


Stage IIIc2: Metastasis to 
 para-aortic lymph nodes 
 Stage IV: Tumor 


infiltrates the bladder 
 and/or intestinal mucosa 
 and/or distant 


metastasis   


Stage IVa:  


Infiltration of the bladder 
 or intestinal mucosa   
 Stage IVb: 


Distant metastasis,  
 including intra-


abdominal metastases 
 and/or inguinal node 
 metastases.  


TABLE 2FIGO STAGING 2009, REVISED IN 200945.KREFTLEX.NO. 
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 Molecular classification 


In 2013, The Cancer Genome Atlas group performed a study [21], resulting into four subtypes 
 of  EC  based  on  genomic  characteristics:  POLE  ultramutated,  microsatelite  instability 
 (hypermutated),  copy-number  high  and  copy-number  low.  This  system  has  been  further 
 developed by a Canadian group resulting in the clinically more feasible ProMisE classification 
 system and validated [22].  


In September 2020, WHO launched «WHO Classification of Tumours, 5th Edition, Volume 4: 


Female  Genital  incorporating  the  proposed  new  molecular  classification  system  and 
 highlighting the relationship with the traditional histomorphology classification system (Figure 
 7). 



Diagnostic: Symptoms and diagnostic work up 


Women  with  EC  will  typically  present  with  postmenopausal  uterine  bleeding  (PMB)  as 
 presenting symptom (75-90% of cases) [23]. PMB often occurs early in the development of the 
 disease  when  the  disease  is  stilled  confined  the  uterus.  This  explains  the  overall  excellent 
 prognosis of many women as they often are diagnosed at an early stage.  


FIGURE 7TYPE 1 AND 2 CLASSIFICATION AND RELATIONSHIP TO HISTOMORPHOLOGIC AND 
 MOLECULAR ENDOMETRIAL CARCINOMA CLASSIFICATION [3].


NSMP:NO SPECIFIC MOLECULAR PROFILE;MMRD:MISMATCH REPAIR;POLE:DNA


POLYMERASE EPSILON; MUT:MUTATION; ABN:ABNORMAL EXPRESSION.
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 Symptomatic women should promptly be examined with transvaginal ultrasound (TVUS), and 
 a tissue sampling for histopathology should be taken [24]. This is often achieved with a pipelle, 
 dilatation and curettage (D&C) or hysteroscopy guided biopsy. The examinations should aim 
 to establishing the diagnosis and to assess the histological type, grade of differentiation, as well 
 as possibly involvement of the uterine cervix [25]. A more detailed assessment of disease extent 
 and spread is done when the EC has been confirmed. 


Biopsy  may  be  performed  if  the  endometrial  lining  exceeds  the  cut-off  value  of  3  mm,  or 
 potentially if ultrasounds unveils diffuse or focal heterogenicity, or if performing an adequate 
 US-examination is challenging. However, since type 2 EC may occur also in a slim endometrial 
 lining,  a  biopsy  should  always  be  performed  if  PMB  persists  [26].  The  biopsy  can  be  taken 
 blindly by a curretage or guided by hysteroscopy. A cervix dilatator is used for accessing the 
 uterine  cavity,  and  sampling  material  is  collected  using  a  curette.  This  procedure  is  called 
 fractioned abrasio, and the procedure is performed during anaesthesia by a gynecologist [27]. 


The sensitivity of abrasion- or biopsy examination is between 91-99% [28], and are best when 
 combined with TVUS.  


In Norway, MRI is the standard of care for the assessment of local tumour growth. MRI will 
 provide a good impression of the depth of infiltration, and the potentially affection of the uterine 
 cervix. It will also map the potential affection of pelvic- and paraaortic lymph nodes. Patients 
 with EC will also undergo CT examination of the  thorax, abdomen and/or pelvis to rule out 
 metastatic disease [25]. 



General treatment principals 


Patients  with  disease  confined  to  the  uterus  will  be  offered  surgery.  The  main  surgical 
 management  of  EC  is  total  hysterectomy  and  bilateral  salpingo-ophorectomy  (BSOE). 


Lymphadenectomy  and/or  resection  of  other  organs  (debulking  surgery)  is  performed  on 
indication  [29].  Traditionally,  laparotomy  by  midline  incision  was  the  preferred  method  of 
choice. Subsequent randomized studies showed that laparoscopy provided non-inferior results, 
both  regarding  disease  free-  and  overall  survival.  Laparoscopy  is  additionally  beneficial 
considering shorter hospital stay, less use of pain killers, fewer complications and generally an 
improved quality of life [12]. In Norway, the minimally invasive approach is now standard of 
care for the surgical treatment of patients with early-stage EC. For some patients, assessment 
of the lymph nodes is indicated, and for these, the sentinel node procedure  is an option and has 
become standard of care in Norway [30]. 
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 Before surgery is performed, the patient must have been fully evaluated including her medical 
 history and clinical examination. Potential comorbidities may affect both the surgical- and the 
 possible  adjuvant  treatment  strategy.  The  surgical  approach  is  then  determined  by  tumour 
 characteristics, the assumes stage of the disease on imaging as well as by the patient’s condition 
 [31].  


Risk group classification 


The risk group classification is used in the clinical practice in Norway to estimate the risk of 
 relapse among FIGO stage I tumours (Table 3). All stage II or above tumours are automatically 
 classified  as  high  risk.  The  risk  classification  will  be  used  to  tailor  surgical  and  adjuvant 
 treatment.  


FIGO IA  FIGO IB 


Endometroid 
 adenocarcinoma, 


medium/high differentiation 


Low risk   Intermediate risk  


Endometrial 


adenocarcinoma, low 
 differentiation 


Intermediate risk   High risk  


Clear cell carcinoma, serous 
 papillous carcinoma, or 
 Undifferentiated carcinoma, 
 carcinocarcinomas 


High risk   High risk  


TABLE 3RISK GROUP CLASSIFICATION [30]. 


Adjuvant treatment  


Most patients with EC can be treated by surgery alone [31], but some patients will be offered 
 adjuvant  treatment  as  they  have  a  risk  of  relapse.  The  choice  of  adjuvant  treatment  has 
 traditionally been either chemotherapy or radiotherapy. Also, a combination of both has been 
 evaluated  for patients  with  high  risk of disease  [32].  There is  currently no consensus  on the 
 optimal  adjuvant  treatment  of  EC  [33,  34].  This  thesis  focuses  on  the  Norwegian  treatment 
 guidelines [30]. 


Treatment strategies based on stages and risk groups: 


FIGO stage I:  


Standard  approach  is  total  hysterectomy  +  bilateral  salpingo-oophorectomy  (BSOE),  and 
lymphadenectomy at indication. Routine lymphadenectomy is not to be recommended at stage 
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 I, since randomized trials have failed to uncover any beneficial effects on survival, also among 
 high-risk  cases  (stage  I  with  G3  and  lymphovascular  space  invasion  (LVSI)  or  myometrial 
 invasion >50%) [12]. In Norway, patients with high-risk stage I disease will be offered adjuvant 
 chemotherapy with six cycles of platinum-based chemotherapy [30] 


FIGO stage II:  


The recommendations for stage II disease  are similar to stage I, except that all patients have 
 lymph node status assessed [12]. Also these women will be offered adjuvant chemotherapy.  


FIGO stage III:  


The majority of cases is treated with complete surgical debulking (cytoreduction) and debulking 
 of macroscopic disease. If that is not considered feasible, patients will be offered chemotherapy 
 or other systemic treatment [17].  


FIGO stage IV:  


Treatment of these patients is individualized. Medically fit patients with advanced disease may 
 be considered for complete cytoreduction, with resection of all visible tumour. A 2010 meta-
 analysis by Balin et al. [35] reported that complete cytoreduction among patients with advanced 
 or recurrent disease, led to a notable improvement in median overall survival time (10% longer 
 survival, mean 9,3 months) compared to patients who did not receive surgery [35]. Neoadjuvant 
 chemo may be considered, as it optimizes the effect of debulking [36].  


Palliative radiation therapy may be considered for patients not considered candidate for surgery 
 as well as palliative chemotherapy. Endocrine treatment as a treatment option will be discussed 
 later in this chapter.  



Prognosis 


The prognosis of patients with EC depends primarily on stage, grade and histological subtype 
 [37]. There is also growing knowledge on the differential impact of the molecular subgroups 
 on prognosis. Five-year overall survival by FIGO stage is shown in Table 4.  


FIGO Stage (2010)  Five- year overall survival, % 


IA  90,3 


IB  80,8 


II  80,5 


IIIA  68,5 


IIIB  53,1 
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IIIC1  58,3 


IIIC2  51,2 


IVA  22,0 


IVB  21,1 


TABLE 4FIVE YEAR OVERALL SURVIVAL BY FIGO STAGE, IN PERCENT [23] 


Molecular  factors  such  as  p53-  and  p16  overexpression,  PTEN-mutations,  markers  of 
 proliferation,  microsatellite  instability,  PIK3-,  AKT-  and  mTOR-pathways,  as  well  as 
 expression of estrogen- and progesterone receptors are also features of prognostic value [37]. 



Endocrine treatment: Mode of action, Indications and options 



The actions of estrogen and progesterone in normal endometrial tissue 


Estrogen (E2) is being secreted by follicular granulosa cells in the ovarian luteal phase. This 
 estrogen secretion leads  to endometrial gland, stroma and vascular cell proliferation through 
 activation of estrogen receptor α (Erα) and estrogen receptor β (Erβ) [38]. Estrogen receptors 
 (ER)  do  unquestionable  have  a  central  role  in  growth  of  the  endometrium,  and  thus  also  in 
 development of endometrial hyperplasia, a potential precursor to EC. Studies have confirmed 
 this role by showing that ERα knockout mice do not develop endometrial lining [38]. ER may 
 also interact with cellular pathways, e.g. those who involve insulin-like growth factor 1 (IGF1), 
 epidermal growth factor (EGF) and the MAPK/ERK/PI3K cascade. This may potentiate the E2 
 effects,  which  again  may  explain  the  coherence  between  insulin  resistance  and  EC  [38]. 


Progesterone controls the differentiation of endometrial glands through progesterone receptor 
 Progesterone  receptor  A  (PRA)  and  Progesterone  receptor  B  (PRB),  as  well  as  being  an 
 antagonist  to  the proliferative effects of E2, and  thus  contributes  to  a balanced  growth  [38]. 


Progesterone  may  reverse  hyperplasia  and  give  an  atrophic  endometrium.  PR  (Progesterone 
 receptor) knockout mice are shown insensitive to the modulating actions of progesterone [38]. 


Normally,  there  is  a  defined  balance  between  PRA  and  PRB  in  the  endometrial  stroma 
architecture.  In  hyperplastic  endometrium,  and  even  more  in  EC,  an  imbalance  between  the 
architecture  of  PRA  and  PRB  is  detected,  compared  to  normal  endometrial  stroma,  which 
illustrates  that  abnormal  progesterone  receptor  regulation  may  be  a  characterization  among 
premalignant and malignant cells [38].  
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Reseptor status 


There is  a positive correlation between the presence of estrogen- and progesterone receptors 
 and the degree of tumour differentiation [39]. In well- and moderate differentiated lesions, the 
 quantitative  levels  of  both  estrogen-  and  progesterone  receptors  are  considerably  higher 
 compared to normal endometrial or myometrial tissue. According to a study by McCarty et al., 
 85% of the well differentiated tumours expressed a significant amount of both ER and PR, while 
 only 13% of the poorly differentiated tumours showed the same results [39]. Relapsed disease 
 and metastatic lesions express to a lesser degree ER or PR receptors.  



Types of endocrine treatment 


Endocrine  treatment  (ET)  may  involve  progestins,  selective  estrogen  receptor  modulators 
 (SERMs)  or  aromatase  inhibitors  (AI),  as  well  as  other  medications  such  as  luteinizing 
 hormone-releasing hormone agonists (LHRH agonists) [40], gonadotropin releasing hormone 
 analogues (GnRH analogues) [41], and selective estrogen receptor downregulators (SERDs). 


ET was the first pharmacologic therapy that had noticeable effect on advanced or recurrent ECs 
 and precursors, ever since 1960’s [42]. None of the different types has yet stand out as the best 
 regimen in treating EC [40]. When administered after other oncological treatment or as stand-
 alone  treatment  in  medically  unfit  patients  with  advanced  disease,  the  treatment  is  normally 
 continued  until  progression  or  unacceptable  toxicity  [43].  Here,  I  will  focus  mainly  on 
 progestins, AIs and SERMs as these were mainly used in our study population.  


Progestins:  


Progestins (progesterone-like drugs) are the most commonly used hormones in EC treatment, 
 and  the  most  common  progestin  medications  are  medroxyprogesterone  acetate  (MPA), 
 megestrol  acetate  (MA)  or  hydroxyprogesterone  caproate  (HPC).  Some  patients  may  also 
 benefit from intrauterine devices containing levonorgestrel as an treatment option of atypical 
 hyperplasia  or  early  stage  EC  [40].  Studies  have  tried  to  clarify  any  difference  in  response 
 between the different progestin preparations but have not yet been able to prove any significant 
 differences. In 1980 a prospective trial by Piver et al. [44] they compared Delalutin (HPC) to 
 Depo-Provera (MA), and found no difference in objective response rate, neither in relationship 
 to  tumour  size,  histology  characterizations,  the  location  or  number  of  metastases  or  prior 
 radiotherapy.  


There are few large studies on MA alone, but there are some smaller studies and a phase II trial 
with MA as a control arm compared to other treatment options. A study by Pandya et.al. from 
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 2001 [45] investigated a combination of MA and Tamoxifen, with single agent MA as a control 
 arm. The MA group was small (n=20) due to poor accrual. Among those receiving MA only, a 
 response rate of 20% was reported. Median overall survival (OS) was 8,6 months, ranging from 
 48 days to 46,6 months. A phase II randomized trial by Pautier et al. [46] compared 40 mg daily 
 of irosustat to MA 160 mg daily. In this trial, the MA-arm (n=35) showed a median PFS of 40.1 
 weeks  (90% CI (confidence interval): 16.3-64.0) compared to 16 weeks (90% CI: 9.0-31.4). 


Median OS for the MA arm were not reached at the end of the study, while it was 63,4 weeks 
 in the irosustat arm. The authors confirmed the activity of megestrol acetate in patients with 
 advanced or recurrent EC.  


Also a higher dose of the commonly used MPA did not appear to increase response rates. In a 
 dose-response study by Thigpen et. Al. [47], they compared 200 mg/d of MPA to 1000 mg/d. 


The low-dose group (n=145) had an overall response rate of 25%.The high dose group (n=154) 
 had an overall response rate of 15%. Median PFS was 3,2 months for the low dose group, and 
 2,5 for the high-dose group. Median OS was 11.1 months for the low-dose group and 7.0 months 
 for the high-dose group.  


Progestins and ET in general are well tolerated and have a favourable toxicity profile compared 
 to  standard  cytotoxic  chemotherapies  [48],  yet  side  effect  may  occur.  The  most  feared  side 
 effect is serious thromboembolic events, however, this is a rather rare side effect [40]. Other 
 side  effects  may  include  hot  flashes,  weight  gain,  liver  affection,  night  sweat,  worsening  of 
 depression and hyperglycaemia in women with diabetes [40, 49] 


Tamoxifen  


Tamoxifen  is  a  selective  estrogen  receptor  modulator  (SERM),  working  by  binding  to  the 
 estrogen  receptor.  Tamoxifen  may  have  both  agonistic  and  antagonistic  abilities,  with  anti-
 estrogenic  actions  in  breast  tissue,  but  estrogenic  effects  in  other  tissues,  including  the 
 endometrium [50, 51].  


A 2001 study by Thigpen et.al [52] investigated whether Tamoxifen as single agent exhibits 
 enough activity in patients with advanced or recurrent endometrial carcinoma, who have not 
 received  systemic  therapy,  to  warrant  a  phase  III  trial.  Among  68  women  with  advanced  or 
 recurrent EC, three experienced complete response (4%) and four had a partial response (6%), 
 showing an overall response of 10% (90% CI: 5.7%-17.9%). Median PFS was 1,9 months (90% 


CI,  1.7-  3.2  months).  Median  OS  was  8,8  months  (90%  CI,  7.0-10.1  months).  Patients  with 
poorly  differentiated  tumours  had  a  slightly  shorter  survival,  but  this  difference  were  not 
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 significant. Due to these rather disappointing results, the Gynecologic Oncologic Group (GOG) 
 decided not to further explore Tamoxifen in managing EC [52]. 


Tamoxifen may play a role in sequential treatment of EC combined with progestins, due to an 
 ability  to  enhance  expression  of  progesterone  receptors  [53].  However,  according  to  a  2010 
 Cochrane  systematic  review  and  meta-analysis  by  Kokka  et  al.  [54]  evaluating  six  RCTs  in 
 advanced or recurrent disease, none could prove a significant benefit inn overall survival using 
 a combination of Tamoxifen and progestins.  


Aromatase inhibitors 


Aromatase  inhibitors  (AI)  inhibit  the  aromatase  enzyme,  which  converts  androgens  such  as 
 androstenedione and testosterone  into estrogens  such as  estrone  and estradiol  [55]. This  is  a 
 process taking place mainly in the peripheral adipose tissue. A 2013 pilot study by Thangavelu 
 [56] described how AIs possesses a biological effect in the endometrium by reducing ERα, ERβ 
 and  androgen  receptor  expression.  However,  the  clinical  benefit  was  uncertain.  A  2016 
 systematic review by Bogliolo et.al [57] included six studies considering the effectiveness of 
 AIs (anastrozole or letrozole) in the treatment of advanced EC. Among those, four studied AI 
 alone [58-61], and they all were small trials, one even just a case report. The other two studied 
 combinations of anastrozole with an mTOR inhibitor [62, 63]. Two were phase II studies [58, 
 59].  Median  PFS  of  1  month  (Rose  et  al.,  CI  not  measured),  3,9  months  (95%  CI:  2.6-8.0 
 months, Ma et al.) and 5 months (CI: 1,0-9,1 months, Barker et al.) were reported. Median OS 
 were only reported in two studies with 6 months (Rose et al., CI not measured) and 8,8 (Ma et 
 al., CI not measured). 


A Norwegian phase II study from 2014 by Lindemann et al. [64]  evaluated the efficacy and 
safety of AI (exemestane) in advanced, persistent or recurrent EC, and found a median PFS of 
3.1 months (95% CI: 2.0-4.1). OS in ER positive patients was 13.3 months (95% CI: 7.7-18.9), 
in  the  ER  negative  patients  OS  was  6.1  months  (95%  CI:  4.1-8.2).  The  treatment  was  well 
tolerated. But treatment with AI may also give side effect. Long term use of anastrozole (AI) is 
associated  with  decreased  bone  mineral  density  (BMD),  as  well  as  ischemic  cardiovascular 
events,  especially  in  patients  with  pre-existing  cardiovascular  disease  [55].  Other  more 
immediate  side  effects  are  skin  rash,  hot  flashes,  gastrointestinal  distress,  nausea/vomiting, 
mood disorder and fatigue.  
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Indications 


Advanced and recurrent disease 


Even  though  it  has  been  difficult  for  researchers  to  prove  an  actual  benefit  in  survival  for 
 patients with advanced or recurrent EC treated with endocrine agents, these are commonly used 
 in the advanced and recurrent setting[41]. The first study on the effect of progestin agents in 
 patients with recurrent EC were published by Kelley et al. in 1961 [42]. Since then, there have 
 been  several  attempts  to  prove  that  progestins  exert  a  significant  benefit  in  advanced  and 
 recurrent endometrial cancer. In a 1984 review of clinical observations by Kauppila [65], a total 
 of  1068  patients  with  advanced  disease  were  treated  with  either  medroxyprogesteronacetat 
 (MPA), megestrolacetat  (MA) or hydroxyprogesteroncaproat (HP). Kauppila detected  for all 
 progestin  types  an  overall  response  of  34%  and  a  mean  survival  time  of  18-33  months. 


Subsequent trials have however detected somewhat lower rates of response (11-16%) [53].  


According to the previous mentioned 2010 Cochrane systematic review and meta-analysis by 
 Kokka  et  al.  [54],  the  overall  responses  varied  between  9-55%,  and  there  was  insufficient 
 evidence that endocrine treatment improved the survival compared to their respective control 
 arms [54]. However, since the six reviewed trials had small and relatively heterogenous patient 
 populations, they concluded that further studies with more homogenous populations and more 
 clearly defined response reporting are needed.  


Despite the conflicting results on efficacy, the best responses seem to be observed in patients 
 with well differentiated tumours [66] with positive ER and PR expression [39]. The rather good 
 toxicity  profile  has  led  to  the  use  of  ET  in  patients  medically  unfit  for  more  aggressive 
 oncological treatment such as those who are not candidates for chemotherapy [41], radiotherapy 
 or surgery [44]. In patients with ovarian cancer, there is actually evidence that the small gain in 
 survival benefit on chemotherapy compared to ET is traded off by the reduction in quality of 
 life [67]. For patients with rapidly progressing disease, poorly differentiated tumours or serous, 
 papillary or clear celled histology, ET may not be effective [41]. 


Patients unfit to surgery:  


Many patients with EC are also women who suffer from multiple comorbidities and are at high 
risk for surgical complications [68], due to their underlying risk factors such as diabetes and 
obesity. ET may be considered for those women who are considered unfit for surgery, and the 
favourable toxicity profile may help these women to achieve adequate tumour control and still 
maintain good quality of life. 
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 Fertility preserving treatment 


EC is traditionally a cancer type of postmenopausal elderly women. However, varying estimates 
 of 5-30% of the  cases  occur in  younger, premenopausal  women  [69-71], and  an  even larger 
 amount  is  diagnosed  with  complex  atypical  hyperplasia,  a  precursor  of  EC  [70].  Due  to 
 increasing  prevalence  of  EC  risk  factors  in  younger  women  such  as  obesity,  diabetes  and 
 nulliparity, EC incidence in premenopausal women is expected to increase in the future as well 
 [9]. 


The  standard  management  of  EC  is  as  mentioned  hysterectomy  and  BSOE,  but  fertility 
 preserving options are important for women who still desire children. An alternative treatment 
 approach in these women is ET, which is an effective treatment for some types of EC as well 
 as  precursor  lesions.  The  most  common  ET  for  fertility  preserving  treatment  are  progestins 
 either given orally is as an intrauterine device, with close clinical and histological follow-up 
 [72].  The  strict  indications  for  fertility  preserving  treatment  are  summarized  in  Table  5  and 
 patients will need careful counselling to be able to make an informed decision. 


Patient characterizations  Disease characterization  Required medical personnel 
 -  A desire of bearing a 


child, preferably in 
 nearest future 
 -  Good reproductive 


conditions 


-  Informed concent 
 -  Expected good 


compliance  


-  Grade 1 
 -  Stage 1 


-  Location fundus only 
 -  No lymphvascular space 


invasion, synchronous 
 ovarian cancer, other 
 coincidental pathologies 
 or other negative 


prognostic factors in 
 general  


-  Gynecologic oncologist 
 -  Pathologist specialized in 


gynecologic pathologogy 
 -  Radiologist  


-  Reproductive 
 endocrinologist  


TABLE 5PREREQUISITE FORFERTILITYSPARINGTREATMENT,ALLCRITERIA
 MUSTBEFULFILLED 


Adjuvant treatment 


Progestins have also been suggested as effective treatment after standard surgery treatment to 
reduce the risk of recurrence [73] but several randomized control studies have failed to establish 
a  significant  benefit.  A  2011  Cochrane  review  by  Martin-Hirsch  et  al.  [73]  evaluated  the 
effectiveness and safety of adjuvant progestin therapy in EC treatment. The authors identified 
seven RCTs and in four of the trials, no significant difference in  five-year risk of death was 
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 detected (RR = 1,00, 95% CI: 0.85-1.18). Risk of relapse was reduced in one of the trials (RR 


= 0.74, 95% CI: 0.58-0.96), but there was no evidence of a difference in relapse in another trial 
 (RR = 1.34, 95% CI 0.79-  2.27).  The review  concluded  that there is  no  evidence to  support 
 adjuvant treatment with progestin in patients with EC [73]. 



Method  



Study design: 


This is a retrospective observational study, meaning that the patient selection was performed 
 after the wanted outcome has occurred, e.g. after the exposure to ET.  



Patient population and data source 


Endometrial  cancer  patients  treated  with  endocrine  treatment  at  the  Department  of 
 gynaecological oncology, Oslo University Hospital, were identified in the institutional quality 
 assurance database Medinsight. We included patients treated in the period 2011-2016. Relevant 
 clinical variables in addition to what was recorded in the database were selected after discussion 


FIGURE 8FLOW CHART OF SELECTION PROCESS
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 with  the  supervisor  of  this  thesis.  Information  available  in  Medinsight  and  some  additional 
 variables were retrieved from DIPS, the electronic patient record system. Medinsight is linked 
 to  Statistics  Norway  and  survival  status  was  available  for  all  patients  through  this  linkage. 


Patients treated for the purposes of fertility preserving were excluded (n=3). Eight patients were 
 later  excluded  after  review  of  the  records:  Four  had  never  received  ET,  one  was  excluded 
 because the suspect finding in the lung was never validated as tumour tissue and three received 
 fertility treatment. Flow chart of the selection process is shown in Figure 8. 



Outcome measures: 


In this thesis we focused on the patterns of care for endocrine treatment. We assessed type and 
 duration of treatment. We also assessed reasons for termination of endocrine treatment as well 
 as  subsequent  treatment.  Response  at  three  months  and  how  response  was  determined  was 
 collected  from  the  patient´s  electronic  records.  Standardized  response  evaluation  such  as 
 according to RECIST criteria [74] could not be applied as imaging was not primarily described 
 by RECIST criteria. In this project we discussed these criteria together with our supervisor and 
 aimed to apply these criteria retrospectively, where possible. In some cases, we collected the 
 response  assessment  recorded  in  the  patients  record  as  determined  by  the  treating  gynae-
 oncologist. We regularly discussed our assessments with the supervisor. End of follow up for 
 survival was the 7th of April 2021 as the supervisor performed a new update on survival status.  



Statistical analysis 


Descriptive analyses were used. Baseline characteristics were displayed with frequencies and 
 proportions. Follow-up time was calculated with the reverse Kaplan Meier Method. The whole 
 cohort was analysed for descriptive analyses, but only patients with available follow-up were 
 included in the survival analysis. For progression-free survival we calculated the time from start 
 of endocrine treatment to investigator assessed disease progression, death or end of follow up, 
 whatever  occurred  first.  For  overall  survival  we  calculated  the  time  from  start  of  endocrine 
 treatment to death of any cause or end of follow up 7th April 2021. For duration of treatment 
 and  survival  follow-up  we  included  only  those  women  with  available  follow-up  data  in  the 
 electronic records. STATA 16.0 (StataCorp, Texas USA) was used for statistical analyses. 



Ethics 


The  study  was  approved  by  the  institutional  research  board  at  the  Department  of 
Gynaecological Oncology, Oslo University Hospital, the Regional Committees for Medical and 
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 Health Research Ethics  (#15750) and the data protection office at  Oslo  University  Hospital. 


The patient provided their written informed consent to the study. 



Results 



Patient population characteristics  


This analysis included 126 women treated with ET. Median age at start of ET was 69,7 years 
 (range 37,8-92,3 years). Mean BMI was 27,8 kg m2 (range 13,71 – 53,63). ECOG status was 
 poorly documented, 87 of 126 (69%) had unknown status. Most women had FIGO stage I at 
 time of primary diagnosis (n= 55, 43,7%). eight patients had stage II (6,3%), 24 had stage III 
 (19,0),  while  16  had  stage  IV  (12,7%).  The  majority  of  patients  were  diagnosed  with  an 
 endometroid  endometrial  cancer  (n=108,  85,7%),  and  among  those  55  (43,7%)  had  well 
 differentiated tumours (G1), 42 (33,3%) showed moderate differentiation (G2), and 11 (8,7%) 
 had  were  poorly  differentiated  tumours  (G3).  Most  of  the  patients  had  1-2  prior  lines  of 
 treatment before start of ET (n=108, 85,7%). Baseline characteristics are displayed in Table 6.  


Characteristic  N  % 


FIGO stage at 
 primary diagnosis 


I  55  43,7 


II  8  6,3 


III  24  19,0 


IV  16  12,7 


Unknown  23  18,3 


Histology  EEC G1  55  43,7 


EEC G2  42  33,3 


EEC G3  11  8,7 


Serous/Clear 
 cell/mixed with 
 serous 


12  9,5 


Carsinosarcoma  1  0,8 


Unclassifiable/other  5  4,0 


Lines of treatment  0  5  4,0 


1-2  108  85,7 


>2  13  10,3 
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 Localization at start 


of ET 


Vagina/Pelvic  22  17,5 


Lung only   18  14,3 


Distant also 
 including lung 


24  19,0 


Distant not including 
 lung 


23  18,2 


Vagina/Pelvic AND 
 lung 


13  10,3 


Vagina/pelvic and 
 distant other – NOT 
 including lung 


18  14,3 


Lung and 


vagina/pelvic and 
 other 


4  3,2 


Unknown  4  3,2 


TABLE 6PATIENT POPULATION CHARACTERISTICS.EEC=ENDOMETROID ENDOMETRIAL 
 CANCER. 


The  majority  of  patients  were  treated  for  relapsed  disease  (n=104,  82,5%).  More  details  are 
 given in Table 7.  


Indication   N  % 


Primary  5  4,0 


Recurrence  104  82,5 


Maintenance  after  other 
 treatment  


17  13,5 


Total  126  100,00 


TABLE 7 INDICATION ET 


Localization of disease at start of ET is given in Table 6. We separately categorized patients 
who had disease located to the lungs only (n=18, 14,3%). Most patients had disease located to 
distant sites, including the lungs. 
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Receptor status 


We assessed if receptor was available in primary tumour and/or in the metastasis/relapse. Only 
 few  patients  (n=38)  had  receptor  status  determined  in  both  the  primary  tumour  and  the 
 recurrence. 118 (93,7%) patients were assessed as ER positive in primary OR recurrence. 97 
 (77,0%) were PR positive in the primary tumour OR recurrence.  


Receptor status above 10% was defined as positive and categorized in groups of <10%, 10-50% 


or 50-100%. Of 82 patients with positive estrogen receptor status in the primary tumour, none 
 had receptor positivity <10, 8 (9,8%) had 10-50% and 53 (64,6%) had 50-100%. 21 (25,6%) 
 had unknown percentage but were still defined as positive. 74 patients had positive progesterone 
 receptor status in the primary tumour. 1 (1,4%) had <10%, 13 (17,6%) had 10-50%, while 41 
 (55,4%) had 50-100%. 19 (25,7%) had unknown percentage but were still defined as positive. 


Most  of  the  tumours  were  both  ER  and  PR  positive.  An  overview  over  the  association  of 
 estrogen and progesterone receptor status is given in Table 8.  


PR status→/ 


ER status ↓ 


Negative  Positive  Unknown  Total 


Negative   2  0  0  2 


Positive  5  97  16  118 


Unknown  0  0  6  6 


Total  7  97  22  126 


TABLE 8COHERENCE ER AND PR RECEPTOR STATUS



Type and duration of endocrine treatment 


More than half of the patients  were treated with the progestin agent  megestrol  acetate  (MA, 
 Megace) (Table 9). About a third of the patients were treated with an AI (n=39, 31%). MA was 
 typically used at a dose of 160 mg, Tamoxifen at 40 mg and the most used AI was Aromasin at 
 25 mg. 


Type of ET  N  % 


Tamoxifen  13  10,3 


Aromatase  39  31,0 


Megace   71  56,4 


Other  3  2,4 
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Total  126  100 


TABLE 9TYPE OF ENDOCRINE TREATMENT


For duration of treatment and survival follow-up we included only those women with available 
 follow-up  data  in  the  electronic  records.  Four  patients  were  not  included  as  we  lacked 
 information further follow up after the prescription of ET. Thus, 122 patients were included in 
 these  analyses.  Median  follow-up  of  our  study  population  was  96,1  months  (95%  CI:  75,7-
 108,1). Patients were treated for a median of 7.5 months (range 0.30-115 months). Reasons for 
 end of ET are presented in Table 10. 31 patients died (25,4%), 72 showed progressive disease 
 (59,0%), eight patients stopped treatment due to side effects (6,6%), nine were still ongoing at 
 data cut-off 07.04.2021 (7,4%). For six patients, reason for termination of endocrine treatment 
 was not well documented in the records: One patient stopped treatment for unknown reason just 
 before she was diagnosed with progressive disease, one patient had a stroke and treatment was 
 terminated shortly after.  


Status  N  % 


Death  31  25,4 


Progressive disease  72  59,0 


Side effects  8  6,6 


Ongoing   9  7,4 


Other*  2  1,6 


Total  122  100 


TABLE 10 STATUS  AT  END  OF ET. * ONE  PATIENT  STOPPED  TREATMENT  FOR  UNKNOWN 
 REASONS, ONE TERMINATED TREATMENT DUE TO STROKE.  


After progression, some patients were switched over to other treatment modalities. 36 patients 
 (29,5%) switched to  another endocrine agent, 24 (19,7%)  started with chemotherapy  and 13 
 (10,7%)  were  treated  with  radiation.  A  complete  overview  over  subsequent  treatment  is 
 provided in Table 11.   


Other treatment  N   Percent  


No  38  31,1 


Endocrine  36  29,5 


Chemotherapy  24  19,7 


Radiation  13  10,7 
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Other   4  3,3 


Unknown  7  5,7 


Total  122  100 


TABLE 11SWITCH TO OTHER TREATMENT AT PROGRESSION



Response and survival 


Response  


We  evaluated  how  patients  were  assessed  for  response  and  how  they  responded  to  ET  after 
 three  months.  91  patients  were  evaluated  with  imaging  after  3  months  +/-  4  weeks  with 
 endocrine  treatment.  Of  those,  37  showed  progressive  disease  (40.7%),  three  (3.3%)  had 
 complete response, 20 (22,0%) partial response and 31 (34,0%) stable disease. This translated 
 into an overall response rate of 25.3% and a clinical benefit rate of 59.3%.  


Survival 


The progression-free survival (PFS) for the whole cohort with available follow-up is shown in 
 Figure 9. Median PFS was 8.5 months (95% CI: 5.1-12.4 months). 


FIGURE 10OVERALL SURVIVAL


FIGURE 9PROGRESSION-FREE SURVIVAL
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 At data cut-off for survival follow-up, only 25 patients (19.8%) were still alive. Median OS was 
 23,5 months (95% CI: 17.9-31.4 months), shown in Figure 10. The one-year, three-year and 
 five-year survival rates were 69% (95%CI: 60-76%), 40% (95% CI: 31-48%) and 27% (95% 


Ci: 19-35%).  


Factors associated with progression-free survival 


We assessed the association of progression-free survival and type of endocrine treatment and 
 location  of  relapse.  Figure  11  shows  PFS  by  type  of  ET.  Patients  treated  with  MA  had  a 
 significantly longer PFS compared to patients with other types of endocrine treatment (log rank 


FIGURE 12OVERALL SURVIVAL BY TYPE OF ENDOCRINE TREATMENT


FIGURE 11PROGRESSION-FREE SURVIVAL BY TYPE OF ENDOCRINE TREATMENT
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<0.001). Median PFS for patient treated with MA was 12.6 months (95% CI: 8.8-17.0 months) 
 compared to 3.4 months (95% CI: 3,0-10.9 months) for patients on an aromatase inhibitor and 
 3.6 months (95% CI: 1.6-4.7 months) on Tamoxifen.  


Overall survival by type of ET is displayed in Figure 12. In line with the results of PFS, patients 
 on MA had the longest OS with median 29,8 months (95% CI: 20,3-39,7 months) compared to 
 patients on AI of 9.1 months (95% CI: 2.3-28,0 months).  


We also studied PFS by location of disease (Figure 13). Patients with lung metastasis only had 
 a median PFS of 28.6 months (95% CI: 5.1-59.7 months) compared to 15.5 months (95% CI: 


4.7-22.9  months)  in  patients  with  pelvic  disease  and  median  3.45  months  (95%  CI:  2.5-4.9 
 months) in patients with pelvic and distant disease not including lung. 


FIGURE 13 PROGRESSION-FREE SURVIVAL BY LOCATION OF DISEASE


FIGURE 14 OVERALL SURVIVAL BY LOCALIZATION OF DISEASE
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 Figure 14 displays OS in groups by localization of disease at the start of endocrine treatment. 


Patients with disease localized to the lung only had significantly better OS compared to patients 
 with disease located at other sites. Median OS in these patients was 108.7 months (95% CI: 


54,7-not registered). 



Discussion 



Summary of results 


Treatment patterns of endocrine treatment in our study population 


In this patient population, baseline characteristics such as age and BMI are comparable to other 
 study  populations  of  endometrial  cancer  patient,  as  these  women  commonly  are  elderly  and 
 overweight/obese.  This  is  in  line  with  the  epidemiologic  risk  factors  as  mentioned  in  the 
 introduction. The vast majority of patients were treated for relapsed disease, which is the disease 
 setting  where  most  of  the  evidence  for  endocrine  treatment  has  been  generated.  The  most 
 commonly drug in our sample was MA, followed by AI. For a quarter of the patients, treatment 
 was continued until death, while about 60% of the patients terminated endocrine treatment due 
 to progression. From a visual observation of the overall survival curves and also the analysis of 
 1-  and  3-year  survival  rates,  it  seems  that  a  considerable  proportion  of  patients  deteriorates 
 rather  quickly  while  some  patients  derive  considerable  benefit  and  experience  a  meaningful 
 stabilization of their disease.  


In our study, the median PFS was 8.5 months and median OS almost two years (23,5 months). 


A 2017 meta-analysis by Ethier et al. [48] reported a median PFS of  2,8 months and a median 
 OS  of  10,2  month  in  patients  on  endocrine  treatment  regardless  of  hormonal  agent.  These 
 estimates are short compared to our results even though these were estimated in patients on first 
 line endocrine treatment, while the majority of our patients had received multiple lines of prior 
 treatment. In second line, the authors reported response rates of 18.5% and clinical benefit rate 
 of 35.8%, which is still lower than in our population.  


The comparison with other studies is challenged by the heterogeneity in endocrine treatment 
used and differences  in  outcome reporting.  A  phase  II trial  by Pautier et  al.  [46]  using  MA, 
reported a median PFS of 40,1 weeks, which corresponds to approximately 10 months. This is 
comparable  to  our  study  where  we  report  a  median  PFS  of  12,6  months  in  the  subgroup  of 
patients treated with MA. However, The Pautier et al. study was limited by the small number 
of included patients (n=35 in the MA arm) and that the study was prematurely stopped after 
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 futility analysis. Thigpen et al., a dose-response study from 1999, reported a median PFS of 3,2 
 months, and a median OS of 11,1 months in patients treated with a dose of 200 mg MPA. A 
 comparison across drugs is difficult but even though these survival times were shorter than our 
 results, so far neither type of progestin [44] nor dose [47] has been reported to have an impact 
 on response. Lentz et al. [66], a phase II trial from 1996, reported a PFS of 2,5 months and OS 
 of 7,6 months in patients treated with 800mg MA. However, the study included a significantly 
 higher  portion  of  histological  grade  G3  compared  to  ours,  with  47%  and  8,7%  respectively. 


This  may explain the inferior results  as these tumours are known to  be less  sensitive  to  ET, 
 probably due to the infrequent expression of ER/PR receptors [39].  


For patients on an AI we report much poorer progression and overall survival. Median PFS was 
 3,4 months and a median OS was 9,1 months. This is comparable to the results from phase II 
 trials where PFS between 1-3.9 and OS between 6 and 13.3 months have been reported [58, 
 64].  Better  response  rates  as  well  as  survival  outcomes  have  been  reported  in  ER  positive 
 compared to ER negative tumours [64]. In our study population, 93,7% patients were assessed 
 as  ER  positive  and  77,0%  PR  positive  and  therefore  no  subgroup  analyses  by  receptor 
 expression  were  performed.  Also  in  these  studies,  the  proportion  of  patients  with  poorly 
 differentiated tumours varied and may explain the large discrepancy in reported survival times.  


With the limitation of univariate analysis, our study indicates worse outcome on AI compared 
 to MA. At the time when these patients were treated, no clear institutional guidelines on the 
 management of ET were available for endocrine treatment. The guidelines have recently been 
 updated and do now consider MA to be the first choice of endocrine treatment (alone or used 
 alternating with Tamoxifen).  


Localization of disease as predictor of survival on endocrine treatment 


In our study, the patients with disease located in lung only showed the most favourable outcome 
 with a median PFS of 28,6 months. This also translated in better OS compared to other disease 
 localizations.  


A study by Turan et.al [75] included 1345 patients after surgery for EC. 36 of 1345 patients 
were  diagnosed  with  pulmonary  metastases  (2,7%),  and  were  then  treated  with  standard 
treatment regime, i.e. not ET. The mean OS for isolated pulmonary recurrence was 54 months, 
while mean OS for patients who also had extrapulmonary recurrence were 10 months. In the 
absence of a control arm in our study, we cannot rule out that there are differences in the natural 
course  of  these  patients  which  may  explain  the  favourable  outcome  rather  than  a  higher 
responsiveness to endocrine treatment.  
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 In a 2017 case report by Zhao et al. [76] was published on a 57 year old woman who experienced 
 pulmonary recurrence 54 months after treatment for her FIGO stage II G2 EC. Accordingly, 
 the patient was treated with MA tablets, 160mg daily with long time stabilization of her disease 
 until the end of follow up October 2016. Further research is needed to understand if patients 
 with lung metastases only may in particular benefit form endocrine treatment.  



Strengths and limitations 


Our study is limited by its retrospective design. We here discuss two potential sources of bias:  


Selection bias and information bias.  


Selection bias 


Selection  bias  occur  when  there  is  a  systematic  difference  between  the  characteristic  of  the 
 patient population selected for at study and those who are not [77]. An example is when the 
 selected  population  is  not  representative  for  the  overall  patient  population.  In  our  study,  we 
 included  all  patients  retrieved  in  the  institutional  database.  Gynae-oncological  care  is 
 centralized in Norway, and we assume that most patients with relapsed disease were referred to 
 the Radiumhospital. In this case, this population would be representative of the Health Region 
 South East. Still, some patients may have been too sick to be referred and may have been started 
 on ET by their local gynaecologist. In this case, we may have overestimated response rates and 
 survival outcomes as rather fit patients would have been referred to the Radiumhospital.  We 
 consider this risk to be low, as we even found telephone consultations documented in the patient 
 electronic records where the Radiumhospital was contacted to confirm the indication for ET in 
 rather sick patients.  


Information bias 


Information  bias  occurs  when  key  information  is  either  collected,  interpreted  or  measured 
 incorrectly [77]. Incomplete medical records are relevant examples of possible information bias 
 in  our  study.  Some  baseline  characteristics  such  as  ECOG  status  were  poorly  recorded.  For 
 hormone receptor status, there were differences in where and how this was determined.  


In some patients,  receptor  positivity  was reported  in  percentages,  while in  others  positive or 
negative  status  was  reported  only.  There  was  also  heterogeneity  in  terms  where  hormonal 
receptor  status  was  determined:  In  the  primary  tumour  vs  metastases/relapsed  disease.  An 
ongoing multicentre study which also includes a selected subgroup of our population studies if 
response rates are higher if patients are selected based on receptor status in a biopsy at the start 
of  endocrine  treatment  [78].  Two  students  were  involved  in  the  collection  and  validation  of 
clinical  data  in  this  study.  Despite  initial  agreement  on  how  clinical  variables  should  be 
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 collected and categorized, clinical data may have been interpretated differently. This applies in 
 particular to the reported response rates but also to other variables such as FIGO stage if not 
 documented in a pathology report.  


The strengths of this study include its size of the cohort and the complete survival follow-up 
 for all patients. The clinical data collected from the institutional database was validated against 
 the  information  available  in  the  patient’s  electronic  journal  and  we  tried  to  reduce 
 misclassification bias by regular group meetings with the supervisor.  



Conclusion 


According to our results and previous literature, patients who receive MA have the best PFS 
 and OS. In our study particularly, the PFS was almost four times longer for MA compared to 
 AI and Tamoxifen. Based on these results, progestins remain the first choice of ET for advanced 
 and recurrent EC. The patient group with recurrence located to the lungs had the best survival 
 rates.  This  may  be  because  the  biology  of  tumours  with  such  spread  pattern  gives  a 
 predetermined good outcome, or that these patients in particular benefit from ET. More research 
 is  needed  to  make  a  final  decision  on  this  matter,  and  especially  with  focus  on  the  clinical 
 characteristics long-term survivors.  It is planned, that the other medical student involved in the 
 data collection of this thesis will focus on these aspects. 



Future perspective


A future topic of priority in EC treatment should be better predictive markers for response. As 
 illustrated by our patient population, patients are commonly selected based on their histology, 
 the grade of differentiation and the presence of estrogen/progesterone receptors. The role of ET 
 in groups by the novel molecular classification is uncertain as well as if a better characterization 
 of  hormone  pathway  activation  may  be  a  better  tool  to  predict  responders.  Further,  there  is 
 urgent need to optimize ET and promising results have been published on the combination with 
 other targeted treatment strategies.  


A recent randomized double-blinded Phase II trial of the aromatase inhibitor letrozole combined 
with Palbociclib (a cyclin D kinase 4/6 inhibitor)/placebo [79] showed good response rates and 
a median PFS 8,3 months compared to 3,0 months in the letrozole + placebo arm. In light of 
poor  response  rates  to  chemotherapy  beyond  platinum-based  combination,  the  expected 
increase in incidence of EC and the comorbidity in these patients, less toxic alternatives such 
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as ET alone or in combinations should definitely be explored further. The development of better 
predictive markers is crucial to optimize the use of ET in clinical practice. 
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