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Executive summary  

  

Background  
Endometrial cancer (EC) is the most common gynaecological malignancy of high-income 
countries. In 2021, it was the fifth most commonly diagnosed cancer in Victoria and the 
ninth most common cause of cancer-related deaths in this cohort. EC patients who have 
advanced stage disease, metastasis or recurrent cancer have poor prognosis. Several 
potentially modifiable sedentary behavioural and hormonal exposures are related to EC 
risk. 
 
Traditionally EC has been classified into two subtypes according to histopathological 
characteristics (type 1 and 2). However, this classification system is in a transition phase 
and is being replaced by a clearly defined system based on molecular phenotypes. As a 
result, variability in the care and treatment of patients with EC across centres exists in part 
due to EC treatment recommendations that frequently provide for more than one treatment 
option for each risk group depending on patient age, grade, histotype, substage or surgery 
performed. Dependency on individual interpretation has led to variation in practice and may 
contribute to disparities in EC care and outcomes. Identifying and addressing unwarranted 
variation can help improve health outcomes, system efficiency, effectiveness, and quality.  
 

Aim  
To explore the known patterns of EC care and what strategies have been used to 
determine and address unwarranted variations in EC. Effectiveness of these strategies to 
address issues in the EC context were also investigated. 
 
Methodology  
The rapid literature search followed the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA). Articles with the terms ‘patterns of care’ and ‘unwarranted 
variation’ in the context of EC were searched using three databases: Medline, PubMed and 
EMBASE. The search was performed on 7 June 2024. The articles selected were original 
research articles in the English language reporting on patterns of care and unwarranted 
variation in adult EC populations published from 2018 onwards. Non-empirical literature 
such as opinion pieces, descriptions of protocols for clinical trials, abstracts with no 
available full-text, case reports, conference abstracts, letters to journal editors and editorials 
were excluded. Reference searches of the primary articles were also conducted to retrieve 
additional articles. 
 
Findings  
The search yielded 660 articles and 135 were reviewed, 30 (including two from the grey 
literature) of which met the inclusion criteria. These studies were summarised in a table 
under the following headings: first author, year, country, study design/duration, objective(s), 
participants (N), outcomes/results, and key findings. Most of the studies were retrospective 
cohort analyses. 
 
No studies specific to EC were retrieved from this search that discussed a framework to 
categorise unwarranted variations. This is despite Wennberg’s classification framework, 
being widely cited for understanding unwarranted variation and it being applied to other 
cancers such as colorectal cancer. Several studies identified strategies that included the 
application of a range of statistical approaches to determine unwarranted variation in EC 
and provided suggestions for how the variations could be addressed. Despite this, without a 
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clear understanding of the parameters that distinguish ‘unwarranted’ variation and a lack of 
consensus on how they are defined and identified meant that there was a lack of distinction 
as to what constituted unwarranted variations in EC outcomes. Limited evidence was found 
regarding whether any proposed approaches have been effective noting that none of the 
studies definitively reported any variation as unwarranted variations. 
 
Conclusion  
Without clear operationalisation of frameworks to categorise unwarranted variation, 

assessing the impact of any interventions or initiatives to address unwarranted variation in 

EC care will continue to be challenging. Most of the current literature regarding EC and 

unwarranted variations related only to treatment. Data representing the supportive care and 

palliative care needs of EC is sparse. In conjunction with this, the management of lifestyle 

factors including overweight and obesity and their impact on EC are limited. Nevertheless, 

findings of this review have multiple implications for clinical practice regarding unwarranted 

variation in EC outcomes. It is insufficient to reduce problematic variation by simply 

identifying possible unwarranted variation. Rather the identification of unwarranted variation 

should be a trigger to explore an aspect of the health system or optimal care pathway rather 

than being automatically assumed to be problematic.  



 

Addressing Patterns of Care and Unwarranted Variations in Endometrial Cancer: A Rapid 

Review of the Current Evidence | 7 

 

 

1. Introduction 
Endometrial cancer (EC) is the most common gynaecological malignancy of the inner 
epithelial lining of the uterus or womb (Figure 1).[1] EC is the most common gynaecological 
cancer diagnosed in Australian women [1] accounting for 90-95 per cent of uterine cancer 
cases [2] (with approximately two per cent of all cases associated with Lynch syndrome [3] 
and its incidence and mortality is rising globally.[4] As a result, globally EC has been 
identified as the sixth most common cancer in women.[5] Previous epidemiological studies 
have established obesity, nulliparity and diabetes as dominant factors for the increase in 
incidence that accounts for up to half of all endometrial cancers in high-income countries, 
including Australia.[6] In Australia, 60 per cent of the general population of woman are 
overweight or obese and more than 10 per cent of Australian women have a body mass 
index (BMI) of 35 or greater.[7] Furthermore, the age-standardised prevalence rate of 
diabetes in the general population of Australian women has increased from 2.3 per cent in 
2000 to 3.8 per cent in 2021.[8] 

 

Figure 1. A cross section of the female reproductive system highlighting the endometrium. The endometrium is the inner 
lining of the uterus. EC arises from the endometrial glandular epithelium.[9] 

In 2021, EC accounted for 2.3 per cent of all cancers diagnosed and 1.4 per cent of all 
cancer-related deaths in Victorian women. EC was the 5th most commonly diagnosed 
cancer and the 9th most common cause of cancer-related deaths in this cohort. [10] 
However, five-year relative survival for Victorian women with EC has increased between 
1986-1990 and 2016-2020 from 77 per cent to 82 per cent respectively. [10] Given this 
trend, there are many EC survivors living with significant impacts and complex survivorship 
needs that are often under-recognised. [11] Furthermore, the incidence of EC is also on the 
rise.[11] Between 1982 and 2021 the age-standardised incidence rate of EC in Victoria 
increased from 10.3 to 14.6 per 100 000 population [11], with some parts of regional 
Victoria recording even higher age-standardised incidence rates. [11] In addition to this, 
Indigenous women in Victoria are disproportionately affected by EC with significantly higher 
rates compared to non-Indigenous women.[11] 

Currently EC does not have an effective population-based screening test for asymptomatic 
women [12], although abnormal uterine bleeding is recognised as an early sign of EC [13] 
and should trigger immediate investigation. [14] Detection primarily relies on prompt 
symptom recognition by women and healthcare professionals. Therefore, it is presumed 
that prolonged time to treatment, particularly in high-risk patients such as older women or 
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where obesity may be factor, may negatively impact survival. [12] More recently, changes 
have occurred with the classification of EC. [9] There has been a move away from 
classifying EC as type 1 (linked to excess oestrogen) and type 2 (not linked to oestrogen). 
This was described by Bokhman, in 1983 whereby type 1 EC associated with obesity and 
metabolic syndromes was considered to have a more favourable prognosis compared to 
those with type 2 EC.[11] In 2013, The Cancer Genome Atlas (TCGA) published a 
comprehensive genomic analysis of EC which classified four distinct molecular subtypes. 
These were based on the particular gene changes in the cancer cells: POLE ultra-mutated, 
microsatellite instability hyper mutated, copy-number low, and copy-number high.[15] This 
molecular classification is increasingly guiding prognostication and the use of adjuvant 
therapy.[16] 

Timeliness of care is recognised as central to the management of EC.[17] A recent 
Australian study showed while the healthcare system is working to support timely diagnoses 
for the majority of women with EC, 7.6 per cent of women diagnosed with EC visited an 
emergency department within 0-1 month pre-diagnosis, significantly more than matched 
controls. [18] Despite the evidence being equivocal regarding the broader impact of 
timeliness on prognosis and survival in EC, longer wait times from diagnosis to definitive 
surgery have also been demonstrated to have a negative impact on overall survival. [19] 

In response to the growing cancer burden, the Australian government launched the 
Australian Cancer Plan in 2023.[20] The plan aims to improve cancer outcomes, particularly 
for key population groups, including Indigenous and those living in rural and remote 
areas.[20] The objectives of the Australian Cancer Plan also align with the current Victorian 
Cancer Plan.[21] A central component of both the Australian Cancer Plan and the Victorian 
Cancer Plan is the implementation of the Optimal Care Pathways (OCPs).[22] The OCPs 
are frameworks for the delivery of consistent, safe, high-quality and evidence-based care 
for people with cancer, according to tumour type including EC.[12] They cover every step of 
the cancer journey from prevention and early detection through to survivorship and end-of-
life care.[22] The OCPs aim to address unwarranted variations in cancer care and for 
equitable care to be provided nationally. 

Despite the OCPs endeavouring to reduce unwarranted variations in cancer care, variation 
still exists. [12] There are multiple, diverse reasons behind variations in clinical practice, 
reflecting personal, organisational and systemic levels.[23] The reasons why gaps occur 
between evidence and practice are complex, and efforts to improve uptake are unlikely to 
be successful if they are one-dimensional or focus on individual health professionals.[23] 

The Victorian Integrated Cancer Services (VICS) Optimal Care Summits program 
(previously known as the Victorian Tumour Summits) is a leading initiative of the VICS and 
is administered and managed by the North Eastern Melbourne Integrated Cancer Service 
(NEMICS). The purpose of the Summits program is to identify unwarranted variations in 
tumour-specific cancer care and cancer outcomes (including clinical practice variation) and 
to provide recommendations for the VICS to address at the state, network, and/or health 
service level. In 2024, the VICS Optimal Care Summits team will begin a mixed-methods, 
strategic consultation approach to identify and agree to priorities for reducing variations 
(Figure 2) and improving EC outcomes throughout Victoria. To date, there has been no 
synthesis of evidence regarding patterns of care for patients with EC nor the degree of 
unwarranted variation (deviation from effective care) in EC care. The 2024 EC consultation 
will be overseen by an expert advisory group which will govern the analysis of relevant 
administrative datasets as well as health record audit data and patient experience 
information. The expert advisory group will also review the evidence for unwarranted 
variations across Victoria and outcomes targeted to improve quality of care. For this review, 
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unwarranted variation is defined as the variation in the utilisation of health services that 
cannot be explained by differences in patient illness or preferences, that is a chance to 
improve the quality and equity of clinical care.[24] Decision-making and physician 
preferences are recognised factors in unwarranted variations in care and outcomes.  

 

Figure 2. Steps undertaken pre and post of a cancer summit event 

2. Aim 
The aim of this review is to assist the work of the EC consultation by providing a synthesis 
of published evidence in relation to the following questions: 

1. What are the known patterns of EC care? 

2. What approaches or strategies have been used to (a) identify/determine unwarranted 
variation, and/or (b) address unwarranted variation in EC care? 

3. What evidence is there of the effectiveness of the approaches identified in 
addressing unwarranted variation in an EC care context? 

3. Methods 
The search was limited to contemporary literature (2018 onwards), published in English with 
a focus on any EC specific care improvements occurring in Victoria and nationally. 
Searched databases included PubMed, MEDLINE and Embase, in addition to grey 
literature sourced via website searches. Articles included in the review were screened to 
search for additional articles. Relevant articles found through snowball searching will also 
be included in the review. Websites of relevant organisations such as Australia New 
Zealand Gynaecological Oncology Group (ANZGOG) and Counterpart were searched to 
identify any additional studies reported in the grey literature (e.g., published papers, 
theses). The review was undertaken using the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [25]. The search terms used were: 
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• Endometrial neoplasms/exp endometrial neoplasms/ and (“endometrial cancer” OR 
“uterine cancer” OR “cancer, endometrium” OR “neoplasms, endometrium” OR 
“cancer” or malignanc* or metastat*).ti,ab,kf. 

• "quality of health care"/ or quality improvement/ or quality indicators, health care/ or 
"standard of care"/ or "pattern of care"/ or “supportive care”/ or “palliative care”.mp.  

• “Practice Guidelines as Topic/ "delivery of health care"/ or health services 
accessibility/ or healthcare disparities/ Evidence-Based Practice/ (quality adj3 (health 
care or healthcare or improvement or "indicators of health")).mp.  

• Practice Guidelines.mp.  
• "delivery of health care".mp.  
• “multidisciplinary approach”.mp 
• (health* adj3 access*).mp.  
• (health* adj3 (disparit* or inequalit* or inequit*)).mp. 
• evidence based practice.mp.  
• optimal care.mp.  
• Treatment Outcome/ 
• treatment outcome.ti,ab,kf. 
• (variance or variation* or unwarranted varia* or warranted varia*).mp.  
• limit to (english language and yr="2018 -Current"). 

2.1 Eligibility criteria 

2.1.1 Inclusion criteria  

• Population: adults (18 years and older) diagnosed with endometrial/uterine cancer. 
• Types of publication: Publications in English language that report original primary 

empirical work published since 2018. 
• Types of settings: Public or private hospitals, general practice or other 

primary/community care facilities including Australian. 
• Types of study design: Conceptual, theoretical, quantitative or qualitative studies of 

any research design. 
• Outcomes: any measurement against the OCP framework. 
• Data regarding the identification and/or assessment of unwarranted variation in 

relation to any health care outcome specific to EC.  

2.1.2 Exclusion criteria 

Non-empirical literature such as opinion pieces, descriptions of protocols for clinical trials, 
abstracts with no available full-text, case reports, conference abstracts, letters to journal 
editors and editorials. 

2.2 Data extraction and synthesis 

After the inclusion criteria was applied to titles and abstracts (including executive 
summaries of grey literature) of full articles that were reviewed, the following data were 
extracted: first author, year, country, study design/duration, objective(s), participants (N), 
outcomes/results, and key findings. 

Findings were analysed using a narrative empirical synthesis in stages based on the review 
questions. Initial descriptions of eligible studies and results were tabulated for EC (Table 1) 
and divided by the seven-step OCP for EC.[12] Patterns in the data were explored to 
identify any consistent findings in relation to the study questions. Interrogation of the 
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findings explored the influence on different outcome measures, methods, and settings on 
the resulting data. 

3. Results 

3.1 Results of the search 

After removing duplications 660 studies were identified. Title and abstract screening 
resulted in 135 references that fulfilled the inclusion criteria for which full text of the 
publications was reviewed. A total of 30 publications were included in the review based on 
the inclusion and exclusion criteria. This included 26 studies identified from the database 
full text review, two studies retrieved from the grey literature and two further studies 
identified via snowball searching as shown in Figure 3.[26] Table 1 includes a summary of 
the included publications. The included studies were reported from 12 countries: United 
States (14), Canada (3), Italy (2), Austria (1), Australia (3), Belgium (1), Botswana (1), India 
(1), Indonesia (1), New Zealand (1), Puerto Rico (1), and United Kingdom (1). There were 
two international studies. [27, 28] Nineteen studies (63 per cent) presented were specific to 
the optimal care pathway Step 4:Treatment, followed by 4 (13 per cent) for Step 3: 
Diagnosis, staging and treatment planning, 3 (10 per cent) for Step 2: Presentation, initial 
investigations, and referral and 1 each (3 per cent) for Step 1: Prevention and early 
detection and Step 6: Managing recurrent, residual or metastatic disease).  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Flow diagram showing the selection process 
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3.2 Review findings 

3.2.1 What are the known patterns of EC care? 

The pattern of care has changed in recent decades with the treatment for primary and 
recurrent EC in an era of rapid advancements. Surgery (such as hysterectomy) remains the 
primary treatment for EC although the type of surgery offered depends on several factors 
such as the extent and grade of disease, the patient's age, medical comorbidities, 
performance status and desire to retain fertility.[12] However, for women who undergo 
hysterectomy, minimally invasive procedures, including both robotic-assisted and 
laparoscopic techniques, are now commonly used.[29] 

Current treatment modalities for EC include chemotherapy and radiotherapy, and for 
patients with low-grade endometrioid hormone-receptor (HR)-positive (i.e., type-I histology), 
hormone therapy is an option.[30, 31] Evidence-based Australian clinical practice guidelines 
on currently accepted approaches for the treatment of patients with EC were published in 
2012 and are regularly updated.[32] More recently, the treatment of EC and understanding 
EC has evolved through improvements in molecular biology, allowing improved definition of 
target-specific treatments to guide adjuvant treatment decisions, particularly 
immunotherapy.[32] An example of targeted immunotherapies that have recently emerged 
include programmed cell death protein 1 (PD-1) inhibitors, with the potential to change the 
treatment landscape for patients with advanced and recurrent EC by improving overall 
survival and/or quality of life.[33] In the context of these developments, novel initiatives 
based on open clinical trials are necessary to increase awareness of new treatment 
modalities and infrastructure is required to enable optimal management of patients with 
EC.[14, 34]  

A co-ordinated, collaborative, multidisciplinary team (MDT) approach in EC management 
promotes shared decision-making and enables comprehensive care of patients, from 
diagnosis through treatment, via a range of medical specialities, support initiatives and 
impact on survival.[34] Very few studies have looked at the pattern of care of EC as a 
whole. The five studies identified in this literature review also included other gynaecological 
cancers such as cervical or ovarian in addition to EC [18, 28, 35-37] in their analysis. 
Nevertheless, evidence distilled from the literature review shows differences in treatment 
patterns depend on specific clinical and socioeconomic factors.[38-40] Of the thirty studies 
identified in this rapid literature review 77 per cent observed disparities in the health 
outcomes of individuals with EC. One United States study sought to determine if there were 
disparities in the genetic evaluation of women with EC. The researchers did not 
demonstrate statistically significant disparities in national guideline adherence by race, age, 
or insurance status, but they did document a concerning low rate of tumour or germline 
genetic evaluation for women with EC at a hospital in south Louisiana with an almost equal 
black and white population of patients.[41]  

Other reported factors that could account for differences in treatment include geographic 
variation in the care process. This has been shown to contribute to disparities in outcomes 
in developing countries with a higher proportion of women diagnosed with EC middle 
aged.[42] The geographical distribution of patients relative to gynaecologic oncologists 
remains a significant barrier to care access.[43] After adjusting for confounders, 
researchers of one study identified differences in timing of surgical approaches and short-
term postoperative outcomes favoured those who travelled to distant centralised high-
volume centres.[44] A lack of a centralised structure resulting in the variation in clinical 
practice was implicated in the management of EC patients in a large number of Belgium 
hospitals that did not necessarily have the required expertise, training and resources to 
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treat EC according to the latest developments and standards.[45] Other reviews have been 
published on disparities in EC outcomes, including approaches to improve prevention, such 
as immunohistochemistry screening which is now regarded as a reliable method for 
identifying women have been developed to address the need to reduce disparities in 
identifying women with EC who are at risk for Lynch syndrome.[3] 

The literature also showed that in the United States, African-American patients had lower 
overall survival compared to all other ethnicities and were more likely to be diagnosed at a 
later stage and more than twice as likely to die from EC as non-Hispanic individuals.[39] 
One study also found that black women are especially vulnerable to delay and targeting 
providers across the spectrum of health care in a systems-based approach may be a key 
component of minimising care delay. Findings from this study support the need to develop 
and implement targeted, evidence-based provider education programs based on measured 
gaps in knowledge and guideline-concordant care.[46] 

Recurrent and/or advanced EC patients had poor clinical outcomes with a median overall 
survival of less than one year and real-world progression-free survival of approximately 
seven months.[27] This highlights the significant unmet medical need in this cohort. Novel 
therapies with potential to improve progression-free survival and overall survival over 
conventional therapies could provide significant clinical benefit.[27]  

Despite the growing body of work specific to EC increasing, substantial gaps exist in the 
evidence needed to inform interventions.[47] Timeliness of care is recognised as being 
central to the management of EC since longer time to treatment also accounts for a 
substantial amount of the disproportionate risk of presenting with advanced stage 
disease.[17] Disparities in stage at diagnosis are most likely due to delays in diagnosis and 
treatment of EC.[17] One study showed that differences in treatment patterns depended on 
EC patients’ insurance type, region and age.[38] Results of this Puerto Rican study showed 
insurance status appeared to play a role in the receipt of surgical treatment, with patients 
with Medicaid insurance having the highest likelihood of receiving surgery compared to 
those with other types of insurance.[38] Another study found increased time to treatment 
interval to be associated with decreased survival [45] which decreases incrementally with 
advancing age. 

There is limited evidence regarding the treatment patterns of patients with advanced or 
recurrent EC.[48] Patients with advanced or recurrent EC typically have limited treatment 
options and poor long-term survival outcomes following first-line therapy.[49] In conjunction 
with this, they incur a substantial cost burden, particularly in relation to outpatient costs.[50] 
This finding is echoed in other studies which evaluate real-world outcomes in patients with 
advanced EC.[33] They revealed that a high proportion (25 per cent) of these patients 
received no systemic treatment following their advanced-stage diagnosis or their 
reoccurrence (43 per cent) following early-stage diagnosis.[33] This demonstrates an unmet 
need for treatment options for these patients.[33]  

Studies to date have not comprehensively described the treatment landscape in patients 
with advanced EC across different lines of therapy (LOT) highlighting the need for therapies 
with more durable benefits.[49] Furthermore, there remains a need to evaluate novel 
surgical procedures for safety and effectiveness. A validated competency assessment tool 
is now available for use in sentinel lymph node dissection surgical quality assurance for the 
care of EC patients.[26] One retrospective study evaluated clinical outcomes of medically 
inoperable patients such as endometroid endometrial adenocarcinoma patients receiving 
definitive radiotherapy (RT) who are unable to undergo surgery. Results of this study 
showed that treatment with RT correlated with better survival versus hormone therapy in 
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older patients and those treated at lower-volume centres.[51] On the other hand 
brachytherapy (BT) was associated with significantly improved cancer outcomes in stages I-
II serous/clear carcinoma patients and both chemotherapy and BT appeared to benefit 
early-stage patients with serous histology.[52] Another study evaluated the non-surgical 
management for early-stage EC patients with class 3 obesity (BMI ≥ 40kg/m2) and found 
that almost one-third of gynaecologic oncologists do not offer nonsurgical management for 
EC for obesity alone and that there is considerable heterogeneity in treatment options for 
these patients.[53] 

The need to evaluate the utilisation of fertility-conserving treatment in patients diagnosed 
with EC remains relevant in the care of this cohort since one study found that a pregnancy 
or live birth was an uncommon event in women following an EC diagnosis.[54] 

Finally, emerging data suggests that the COVID-19 pandemic dramatically impacted the 
pattern of cancer care worldwide including Australia. Disruptions were observed across the 
pathway of care.[55] The spread of COVID-19 and its impact on EC care in terms of 
alterations to normal treatment patterns and anticipated challenges that potentially could 
lead to deviations from the normal standard of care were assessed in one study.[56] This 
study investigated the characteristics and patterns of care of patients diagnosed with EC, 
before and during the COVID-19 pandemic. Several noteworthy findings were reported in 
this retrospective analysis. [56] Firstly, researchers observed that during the COVID-19 
pandemic patients were more likely to be treated for advanced-stage disease (FIGO stage 
>I, with a high rate of patients with FIGO stage III–IV disease).[56] Secondly, there was a 
higher proportion of patients treated with adjuvant therapy post-surgery during the COVID-
19 pandemic. In conjunction with this, the number of EC patients treated per year 
decreased during the COVID-19 pandemic.[56] The pandemic also led to delays between 
MDT discussion and treatment, with the median duration increasing from 23 days in 2019 
(pre-pandemic era) to 34 days in 2020 (during the pandemic).[34] 

Gaps remain in identifying patterns of care for EC, and there is a need to synthesise the 
evidence on the many factors with the potential to cause disparities in EC care across the 
entirety of patients’ journey from symptom onset to treatment. 

3.2.2 What approaches or strategies have been used to (a) identify/determine 

unwarranted variation and/or (b) address unwarranted variation in EC care? 

No studies specific to EC were retrieved from this search that discussed conceptual or 
theoretical frameworks such as Wennberg’s classification framework [57] which is widely 
cited for understanding unwarranted variation and has been explored in other cancers such 
as colorectal cancer [58], breast cancer[59] and ovarian.[60] However, two groups of 
studies reported approaches to determine unwarranted variation in EC with suggestions for 
how it could be addressed. The first group (two unpublished studies) applied a mixed 
methodological approach to firstly investigate the multidimensionality of sedentary 
behaviour among EC survivors, identifying its association with cardiovascular disease 
(CVD) risk and exploring targets for intervention [61] and secondly to explore current post-
treatment follow-up models for women with high-intermediate and high-risk EC.[62] 

The second group, consisting of 28 studies applied a broader range of descriptive statistical 
analysis, including parametric statistical models, most commonly regression analyses [3, 
34, 38, 39, 41, 45, 51, 52, 54, 63, 64] to identify variation that was considered to have 
deviated at a statistically significant level from an expected level of variability. 
Nonparametric approaches such as Kaplan-Meier analyses were also used in several 
studies in the context of ‘survival’ [18, 27, 33, 36, 37, 44, 49, 50, 65]. 
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3.2.2.1 Mixed methods based unwarranted variation identification 

The grey literature search yielded two unpublished theses [61, 62] that utilised a mixed 
methods approach combining quantitative and qualitative research to identify unwarranted 
variations. The first identified causes of variation in clinical care amongst EC survivors, who 
are highly sedentary and have increased risk of CVD. The second, examined patterns of 
care and disease outcomes, and explored the extent to which a current model of care 
meets women’s physical and emotional needs as well as addressing survivorship issues. 

Exercise has been shown to improve the health and wellbeing of people who have survived 
cancer.[66] EC survivors are highly sedentary and carry a significant burden of comorbid 
diseases making them prime candidates for tailored intervention strategies targeting 
sedentary behaviour (SB) reduction.[61] Quantitative results highlighted several existing 
gaps in the literature concerning EC survivors including: (i) insufficient objective data 
exploring SB variation e.g. tools to assess SB, (ii) inconsistencies in self-reported activity 
behaviours, (iii) the necessity for behaviour change techniques to foster long-term 
sustainability, and (iv) scarce comparative literature.[61] The qualitative data supported the 
development of an evidence and theory-guided approach focusing on the long-term, 
sustainable reduction of SB that can be integrated into a care pathway for EC survivors.[61] 

Quantitative methods in the second study were used to gain insight into variations of care 
for women following treatment for EC and information regarding detection of recurrence and 
development of side-effects post treatment.[62] Semi-structured interviews were used to 
provide insight into the depth of women’s experience of follow-up post treatment and 
allowed exploration of their views and perspectives. It also provided women with the 
opportunity to express the challenges and deficiencies they were experiencing within the 
current model of care. Quantitative results from a retrospective audit revealed that there 
was variation in clinical practice with the majority of women developing reoccurrence at 
more than one site and many recurrences including a distant component.[62] Limited 
documentation that addressed women’s adjustment post-treatment or common survivorship 
issues was also highlighted. The qualitative data also revealed a medically led hospital-
based follow-up care model was not meeting their needs. They described experiencing a 
range of practical and emotional needs unmet within the current model of care. There was 
limited attention to supporting self-management, and survivorship issues were not routinely 
addressed. There was absence of nursing consultation in the current follow-up model. 
Women were receptive to experienced specialist nurses delivering aspects of follow-up 
care. Furthermore, the role of the GP in follow-up was not understood.[62] 

3.2.2.2 Statistically defined unwarranted variation identification 

A second group of studies applied a range of statistical methods for the systematic 
identified of variation and the identification of putative factors that either directly identified or 
provided an indication of potential unwarranted variation. Studies employed retrospective 
(19) or prospective (2) analyses using hospital or population data and cross-sectional 
design (1). One ambispective study contained both retrospective and prospective 
components to investigate EC patterns among women undergoing gynaecological 
procedures in a tertiary care hospital.[42] Another study used process mining to explore 
variations in EC pathways from general practice referral to first treatment.[67] Process 
mining is a collection of tools for analysing and exploiting data obtained by IT systems that 
are used to visualise and analyse complex pathways associated with cancer treatments.[67] 
Four studies employed a variety of descriptive qualitative approaches ranging from on-line 
[28, 53] to cross-sectional surveys.[46] The Delphi technique, a systematic process of 
forecasting using the collective opinion of panel members, was applied in one study to 
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assess variation in cancer treatment (sentinel lymph node dissection) and in the 
development of a competency assessment tool.[26] As noted above two studies utilised a 
mixed-methods approach (quantitative and qualitative data).[61, 62] Five studies employed 
simple descriptive statistics (mean and standard deviation) and comparative tests such as 
the chi-squared test or Fisher’s exact test for continuous variables.[33, 42, 53, 56, 65] In 
eleven studies, multiple regression models were used to adjust for covariates and to 
explore potentially significant variation between different factors and categorised according 
to evidence-based guidelines or accepted definitions of appropriate care.[3, 34, 38, 39, 41, 
45, 51, 52, 54, 63, 64]  
 
Findings demonstrated variation in practice in EC management due to inconsistent 
histomorphological classification of histotype and grade [65], physician-directed 
immunohistochemistry screening among women with EC [3] or in the use of 
lymphadenectomy and external-beam radiotherapy for EC.[64] However, these studies did 
not definitively report these variations as unwarranted variations. 

3.2.2.3 Addressing unwarranted variation  

Overall, studies generally focused on identifying and defining unwarranted variations rather 
than addressing them. One approach used to address unwarranted variation in EC 
treatment was to develop a surgical competency assessment tool,[26] but the study did not 
specifically attempt to provide evidence that the approach was effective. 

Audit and feedback is a common strategy to address unwarranted variation although its 
effectiveness varies widely across contexts.[68] While this literature review did not yield any 
studies that utilised data from an audit database, the value of feedback approaches was 
explored through study designs such as online surveys.[28, 53] Feedback via a survey of 
gynaecologic oncologists from a wide variety of practices across the United States showed 
that there was clinical variation in the treatment of patients with early-stage EC and class 3 
obesity.[53] Almost one-third of gynaecologic oncologists indicated that they did not offer 
nonsurgical management for EC specific to obesity alone.[53] A ten-item online survey of 
radiation oncologists including five clinical cases scenarios in EC with cervical stroma 
invasion demonstrated heterogeneity for Stage II disease.[28] In particular large differences 
in respondent preference were observed in areas of controversy, such as the use of vaginal 
brachytherapy boost or timing of chemotherapy.[28] 

Other mechanisms that were used to address unwarranted variation included the analysis 
of linked population-based de-identified datasets as a means of measuring variation in 
clinical practice across aspects of EC care.[64, 65] Molecular classification has the potential 
to transform both clinical care in EC but has not been fully implemented in routine 
practice.[65] A linked population-based dataset was used to assess the management of EC 
patients across multiple tertiary cancer centres and community hospitals diagnosed in a 
modern era (post 2016) but before routine implementation of molecular classification.[65] 
Significant variation was highlighted based on where a patient is treated (tertiary vs. 
community) and the tests undertaken preoperatively,  if surgery is performed, adjuvant 
therapy given, referral to hereditary cancer programs/genetic testing, and surveillance 
strategy. Despite focusing their comparisons within tertiary cancer centres with trained 
subspecialists in gynaecologic pathology, gynaecologic oncology, radiation oncology and 
medical oncology and with an abundance of published guidelines for EC management 
available at the time of analysis, the researchers noted that the practice differences were 
profound.[65] They proposed that this variation is most certainly stemmed from clinical 
equipoise; if the medical community is uncertain about the benefits of one intervention over 
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another given the inadequate/unsatisfactory data available then the ‘best’ management 
pathway is open to interpretation.[65] 

In another study, cancer registry data was linked to chemotherapy, radiotherapy and 
hospital episode statistics data. This was done to quantify geographic variation in the use of 
lymphadenectomy and/or external-beam radiotherapy (EBRT) for EC in England.[64] This 
analysis suggested that there was variation in the use of lymphadenectomy amongst those 
with EC.[64] In some cancer centres, it was potentially being used to triage for EBRT. This 
analysis demonstrated the need for further clarification in published guidance by UK bodies 
as to the recommended use of lymphadenectomy provides an opportunity to clarify the role 
of lymphadenectomy in triaging for EBRT,[69] and to develop consistent management 
pathways.[64] 

3.2.3 What evidence is there of the effectiveness of the approaches identified in 

addressing unwarranted variation in an EC care context? 

No studies in this literature review identified strategies such as the use of benchmarking, 
clinical practice guidelines or opinion leader education to address unwarranted variation or 
specifically provided evidence that their approaches were effective. Despite not being 
addressed in any of the studies captured in this review, shared decision-making has been 
consistently identified as the key to reducing unwarranted variation in preference-sensitive 
care categories,[70] with one study not captured in this review but specific to EC [71] 
showing considerable differences in minimally desired survival benefit to make adjuvant 
chemoradiotherapy in high-risk endometrial cancer worthwhile, both among and between 
patients and clinicians. Overall, EC patients desired higher survival benefits than clinicians 
before preferring chemoradiotherapy.[71] 
 

4. Implications 
To the best of our knowledge no prior study has investigated patterns of care and 
unwarranted variation in EC care. The search process highlighted a paucity of research 
exploring unwarranted variation in EC both in Australia and internationally. Notably, within 
the body of evidence regarding variation, there was a lack of distinction between what 
constituted variation that was warranted or unwarranted, with an implicit suggestion that all 
variation is problematic. In conjunction with this, there was limited evidence regarding 
whether any proposed approaches to addressing unwarranted variations had been 
effective. These findings have multiple implications for policy and practice in EC. 

Given that most EC cases are diagnosed an early stage, the standard of treatment is 
surgery.[12] Most of the current literature regarding EC and unwarranted variations related 
only to treatment. Data representing the supportive care and palliative care needs of EC 
remains limited. This highlights a potential gap in service provision and care for those with 
EC and their families. As with all cancer types, patients with EC transitioning from primary 
acute treatment to the follow-up survivorship phase face a number of challenges in 
restoring and maintaining their health and overall wellbeing.[72] An Australian study 
published before 2018, (the cut-off for studies that met the inclusion criteria) found women 
with EC had more unmet supportive care needs 3 months to 5 years after diagnosis than 
women with other gynaecological cancer types.[73] In addition to this, consideration should 
be given to individuals of reproductive age wishing to retain their childbearing ability. 
Preserving fertility is also a crucial consideration in the future management of EC. 

An Australian study observed that overweight and obesity will account for 42 per cent of the 
EC burden and 12,800 of the endometrial cancers diagnosed in Australia over the next 10 
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years.[6] On this basis a large proportion of EC cases could be prevented if policy and 
interventions could successfully support weight reduction for those who are obese or 
overweight placing them at especially high risk of EC.[6] In Australia, women with co-
morbidities such as diabetes, living in regional/rural areas, of older age (60 years and 
above), lower socio-economic status, lower educational attainment, born in Australia, or 
physically inactive, appear to have the highest body fatness–related EC burden.[6] Obesity 
prevention measures are even more important as the prevalence of EC is predicted to 
continue to increase in the coming years, both in Australia [74] and globally [75].  

The National Gynae-Oncology Registry (NGOR) is a multi-modular clinical quality registry 
which aims to record diagnostic, treatment and outcome data of patients with newly 
diagnosed gynaecological cancers. This information is used to monitor and minimise 
variation in care, improve patient outcomes and identify trends and potential gaps in service 
provision against best practice and published guidelines. In Victoria, linked projects using 
data derived from this registry could be used to address questions related to better 
understanding unwarranted variation (using an agreed definition) in EC healthcare. This 
may include addressing questions related to patterns of care and overall survival for women 
with EC.  

Many gaps in the literature have been identified in relation to optimal care provision for 
people with EC and their families. There is an opportunity through research, policy, 
advocacy, quality/ service improvement, education and clinical practice to better 
understanding unwarranted variations in care for EC and determine effective strategies to 
address these. This will assist in ensuring equitable care, aligned with the guidelines like 
the OCPs is provided to all people with EC.  
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Table 1. Summary of the evidence base – endometrial cancer (N=28) 
 

First author Year Country OCP Step Study design Objective(s) Participants (N) Outcomes/Results Key findings 

Bogani G [56] 2022 Italy Step 4: 
Treatment 

Retrospective 
cohort study 

To investigate the impact 
of COVID-19 outbreak on 
patterns of presentation 
and treatment of EC 
patients. 

5,164 Surgery was the mainstay of treatment in both periods (period 1: 
1 Mar 2019 to 29 Feb 2020; period 2: 1 Apr 2020 to 31 Mar 
2021) (p=0.356). Nodal assessment was omitted in 689 (27.3%) 
and 484 (21.2%) patients treated in period 1 and 2, respectively 
(p<0.001). While the prevalence of patients undergoing sentinel 
node mapping (with or without backup lymphadenectomy) has 
increased during the COVID-19 pandemic (46.7% in period 1 vs. 
52.8% in period 2; p<0.001). Overall, 1,280 (50.4%) and 1,021 
(44.7%) patients had no adjuvant therapy in period 1 and 2, 
respectively (p<0.001). Adjuvant therapy use has increased 
during COVID-19 pandemic (p<0.001). 

The COVID-19 pandemic had a 
significant impact on the characteristics 
and patterns of care of EC patients. 
These findings highlight the need to 
continue to implement healthcare services 
during the pandemic. 

Coleman R [49] 2023 United States Step 4: 
Treatment 

Retrospective 
study 

To describe real-world 
demographics, clinical 
characteristics, treatment 
patterns, and overall 
survival among patients in 
the United States with 
primary advanced or 
recurrent EC who initiated 
at least 1 line of therapy 
(LOT). 

1,961 Most patients in this cohort, and the dMMR/MSI-H subgroup, 
received a platinum combination as first-line treatment, with 
carboplatin-paclitaxel being the most common regimen. Only 
53% of patients who received first-line treatment subsequently 
received second-line therapy. Of the patients who received at 
least 1 LOT, use of immunotherapy in the second-line setting 
was more common in the dMMR/MSI-H subgroup. Median 
overall survival ranged from 14.1 to 31.8 months across the 5 
most frequently used first-line treatment regimens in the ≥1 LOT 
cohort and became shorter with each subsequent LOT. 

Patients with recurrent/advanced EC have 
a poor prognosis, highlighting the need for 
therapies with more durable benefits. 

Harrison R [54] 2019 United States Step 4: 
Treatment 

Retrospective 
cohort study 

To describe the patterns 
of care and fertility 
outcomes of reproductive-
aged women with EC or 
atypical hyperplasia. 

4,007 Of the 818 patients treated initially with progestins, 397 [48.5%] 
subsequently underwent hysterectomy whereas 421 [51.5%] did 
not. Patients treated with progestin therapy had a lower median 
age than those who received standard surgical management 
[median age 36v.41 years; p<0.001]. The proportion of patients 
receiving progestin therapy increased significantly over the 
observation period with 24.9% treated at least initially with 
progestin therapy in 2014 [p<0.001]. Multivariable analysis 
shows that younger age, a diagnosis of atypical hyperplasia 
diagnosis rather than EC, and diagnosis later in the study period 
were all associated with a greater likelihood of receiving 
progestin therapy [p<0.0001]. Among the 421 patients who 
received progestin therapy alone, 92 patients [21.8%; 92/421] 
had 131 pregnancies including 49 live births for a live birth rate 
of 11.6%. Among the 397 patients treated with progestin therapy 
followed by hysterectomy, 25 patients [6.3%; 25/397] had 34 
pregnancies with 13 live births. The median age of patients who 
experienced a live birth following diagnosis during the study 
period was 36 years [IQR 33–38]. The use of some form of 
assisted fertility services was observed in 15.5% patients who 
were treated with progestin therapy. Among patients who 
experienced any pregnancy event following diagnosis, 54% of 
patients used some form of fertility treatment. For patients who 
experienced a live birth following diagnosis, 50% of patients 
received fertility treatment. Median time to live birth following 
diagnosis was 756 days [IQR 525–1077]. Patients treated with 
progestin therapy were more likely to experience a live birth if 
they had used assisted fertility services [OR 5.9; 95% CI 3.4–
10.1; p<0.0001]. 

The number of patients who received 
fertility-sparing treatment for EC or 
atypical hyperplasia increased over time. 
However, the proportion of women who 
experience a live birth following these 
diagnoses is relatively small. 

Jamieson C [65] 2022 Canada Step 4: 
Treatment 

Retrospective 
evaluation of 
surveillance data 

To measure the variation 
in practice across all 
aspects of EC 
management and 

1,336 Variation of surgical practice across tertiary cancer centres was 
profound (14–100%) for lymphadenectomy (LND) (mean 57% 
Gr1/2, 82% Gr3) and omental sampling (20% Gr1/2, 79% Gr3). 
Preoperative CT scans were inconsistently obtained (mean 32% 

• Characterisation of National practice in 
EC reveals profound variation in 
workup, surgery, treatment, and 
genetic testing. 
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First author Year Country OCP Step Study design Objective(s) Participants (N) Outcomes/Results Key findings 

assessed the potential 
impact of implementation 
of molecular 
classification. 

Gr1/2, 51% Gr3) and use of adjuvant chemo or chemoRT in 
high-risk EC ranged from 0–55% and 64–100%, respectively. 
Molecular subtyping was performed retrospectively and identified 
6% POLEmut, 28% MMRd, 48% NSMP and 18% p53abn ECs, 
and was significantly associated with survival. Within patients 
retrospectively diagnosed with MMRd EC only 22% had been 
referred to hereditary cancer program. Of patients with p53abn 
EC, LND and omental sampling was not performed in 21% and 
23% respectively, and 41% received no chemotherapy. 
Comparison of management in 2016 with current 2020 
ESGO/ESTRO/ESP guidelines identified at least 26 and 95 
patients that would have been directed to less or more adjuvant 
therapy, respectively (10% of cohort). 

• Molecular classification identified 
missed opportunities for EC patients 
managed by traditional risk 
stratification. 

• Both overtreatment (POLEmut given 
adjuvant therapy) and undertreatment 
(p53abn not given chemo or any 
therapy) were exposed. 

• Only 22% of retrospectively identified 
MMRd ECs had been referred for 
genetic testing with <4% confirmed to 
have Lynch Syndrome. 

• Molecular classification can objectively 
categorize ECs, direct treatment, and 
has the potential to reduce practice 
variation and disparities. 

Jones N [35] 2019 United States Step 4: 
Treatment 

Retrospective 
population-based 
analysis 

To examine the use of 
chemotherapy, vaginal 
brachytherapy, and 
external beam therapy (in 
women with stage IIIA 
uterine cancer. 

4,088 Overall, 56.2% of women received chemotherapy. Vaginal 
brachytherapy was used in 11.1%, while 36.6% received 
external beam therapy. Five-year survival was 64.7 % (95% CI, 
62.9% to 66.5%). In a multivariable model, chemotherapy was 
associated with a 38% decrease in mortality (HR = 0.62; 95% CI, 
0.54 to 0.71). Similarly, both external beam therapy (HR = 0.74; 
95% CI, 0.65 to 0.85) and vaginal brachytherapy (HR = 0.67; 
95% CI, 0.53 to 0.85) were associated with improved survival. 
When the cohort was limited to women who received 
chemotherapy, radiation was associated with improved overall 
survival (HR 0.74, 95% CI 0.61 to 0.90). There was no difference 
in survival between the use of external beam therapy and vaginal 
brachytherapy. 

Chemotherapy was associated with a 
decrease in mortality in women with EC 
and ovarian metastases. The addition of 
radiation therapy was associated with 
improved overall survival, although there 
was no difference between external beam 
therapy and vaginal brachytherapy. 

Kailasam A [53] 2023 United States Step 4: 
Treatment 

Online survey To evaluate trends in 
practice patterns and 
physician opinions in the 
Society of Gynecologic 
Oncology (SGO) on 
nonsurgical management 
of EC and complex 
atypical hyperplasia due 
to obesity. 

255 255 (19.8%) members from 6 geographic regions responded, of 
which 183 (71.8 %) offered primary nonsurgical management of 
EC to patients with class 3 obesity and 72 (28.2%) do not. The 
choice to offer initial nonsurgical management did not vary based 
on geographic region, time in practice or practice type. When 
asked to select BMI cutoff, the majority (65.2%) started to offer 
nonsurgical management was BMI 60–64 kg/m2. Progesterone 
intrauterine device was the preferred treatment (68.3%, 
125/183). Of those who offered nonsurgical management, 97.3% 
(178/183) recommended resampling in 3–6 months. 

Primary nonsurgical management of EC 
in patients with class 3 obesity is offered 
by most gynaecologic oncologists in 
SGO. However, almost one-third of 
gynaecologic oncologists indicated they 
do not offer nonsurgical management for 
EC for obesity alone. Additional data are 
needed to determine the safety of both 
approaches in these complex patients. 

Kebede N [50] 2022 United States Step 4: 
Treatment 

Retrospective 
cohort study 

To evaluate treatment 
patterns, healthcare 
resource use and all-
cause healthcare costs 
among patients with 
cervical or EC newly 
initiating systemic 
therapy. 

2,659 Among 2659 patients with EC, line of therapy (LOT)1 therapies 
included systemic only (endometrial, 83.2%) and systemic with 
radiation therapy (endometrial, 16.8%). Mean per patient per 
month total costs were: LOT1 (endometrial, $11,363), LOT2 
($14,019) and LOT3+ ($14,645). 

Overall, patients received guideline-
concordant care and experienced 
significant economic burden, which 
increased with LOT. 

 

Kurniati A [67] 2021 Indonesia Step 4: 
Treatment 

Case study 
(question-driven) 

To use process mining to 
explore variations in the 
treatment pathways of EC 

949 Surgery was the most common first treatment; the most common 
age range at diagnosis was between 50s to 80s; and the change 
over time that was affected by the evolving electronic health 
record system. 

There was a need for expert clinicians to 
categorise surgery types and to set the 
logical order for same day events. 

Lapuz C [28] 2021 Australia/New 
Zealand 

Step 4: 
Treatment 

Patterns of 
practice survey 

To describe the patterns 
of practice in Australia 
and New Zealand for 
post-operative 
radiotherapy in EC with 

65 Only 31 respondents answered all five clinical case scenarios. 
Preferred adjuvant radiotherapy modalities varied for the Stage II 
cases between vault brachytherapy (VB), pelvic external beam 
radiotherapy (EBRT) or a combination. For the stage IIIA and 
IIIC1 cases, the majority recommended pelvic EBRT with or 

This pattern of practice survey suggests 
variability in adjuvant radiotherapy 
recommendations in EC with cervical 
involvement, particularly in cases where 
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cervical stromal 
involvement. 

without VB boost (79% and 77%), and of these, most combined 
with chemotherapy (61% and 88%). For 4 of the 5 case 
scenarios, when pelvic EBRT was offered, most recommended a 
VB boost. 

there is lack of randomised data and 
discrepancies in consensus guidelines. 

Lumley C [36] 2023 Botswana Step 4: 
Treatment 

Prospective cohort 
study 

To report on patterns of 
care and outcomes for 
endometrial and ovarian 
cancers  

99 endometrial Just over half of patients with EC (52.6%) presented with FIGO 
stages I and II; 24.2% of patients with EC received 
chemotherapy, 32.3% received radiotherapy, 74.7% received 
surgical treatment, and 16.2% received no treatment; 1-and 2-
year overall survival probabilities were 76.9% and 59.7% for 
patients with EC. 

This study demonstrates that a large 
proportion of patients with endometrial 
(and ovarian) cancer in Botswana are 
diagnosed at an advanced stage, and 
many do not receive standard-of-care 
treatment. Further inquiry is required to 

characterize challenges to diagnosis and 
treatment of ovarian and endometrial 
cancers in Botswana. 

Mangone L [34] 2023 Italy Step 3: 
Diagnosis, 
staging & 
treatment 
planning 

Retrospective 
observational 
study 

To assess the impact of a 
multidisciplinary team 
(MDT) approach on 
outcomes with EC 
patients, utilising 2013-
2020 data from the 
Reggio Emilia Cancer 
registry. 

643 Among 643 cases, 52.4% were over 65 years old, 98% had 
microscopic confirmation, and 73% were in stage I. Surgery was 
performed in 89%, with 41% receiving adjuvant therapies. 
Recurrence rates (10%) were similar between the two groups, 
but MDT patients who were older and predominantly in stage I 
exhibited 79% recurrence within one year (21% in the non-MDT 
group). Disease-free survival (DFS) showed no significant 
difference [HR 1.1; 95% CI 0.7–1.6], while differences in overall 
survival (OS) were notable [HR 1.5; 95% CI 1.0–2.4]. The 5-year 
OS rates were 87% and 79% in the MDT and non-MDT groups. 
Comparing the 2013–2015 to 2016–2020 study periods, a shift 
towards caring for older women, more advanced-stage patients, 
and those residing outside the metropolitan area, along with a 
greater number of relapsed cases (from 16% to 76%), were 
accounted for. 

These findings underscore the impact of 
an MDT on EC outcomes, highlighting the 
evolving patient demographics over time. 

Martins D [33] 2023 Canada Step 6: 
Managing 
recurrent, 
residual or 
metastatic 
disease 

Retrospective 
cohort study 

To examine patient 
characteristics, treatment 
patterns, and clinical 
outcomes, such as time to 
next treatment (TTNT) 
and overall survival (OS) 
by the line of therapy, 
among women with 
advanced/recurrent EC in 
Alberta, Canada. 

1,053 (620 
(58.9%) 
advanced and 
433 (41.1%) 
recurrent) 

A total of 713 (67.7%) patients received first-line therapy: 466 
(75.2%) advanced and 247 (57.0%) recurrent. Platinum-based 
chemotherapy (PBCT) was the most common first-line regimen 
(overall: 78.6%; advanced: 96.1%; recurrent: 45.3%). The 
median TTNT and OS from first-line therapy were 19.9 months 
(95% confidence interval [CI]: 17.5–23.5) and 35.9 months (95% 
CI: 31.5–53.5), respectively. Following first-line PBCT, the 
median OS from second-line chemotherapy (N=187) was 10.4 
months (95% CI: 8.9–13.3) and higher for those rechallenged 
with PBCT (N = 72; 38.5%) versus no rechallenge (N=115; 
61.5%) (13.3 months [95% CI:11.2–20.9] vs. 6.4 months [95% 
CI: 4.6–10.4; p<0.001]). 

The findings highlight poor outcomes in 
advanced or recurrent EC, particularly 
following first-line therapy, and that 
additional tolerable therapeutic options 
are needed to improve patient outcomes. 

McDougal M [41] 2021 United States Step 3: 
Diagnosis, 
staging & 
treatment 
planning 

Retrospective 
cohort study 

To describe rates of 
MMRd or MSI-H EC 
tumours, the prevalence 
of Lynch syndrome (LS) 
the practice patterns of 
EC genetic evaluation 
and adherence to 
National Comprehensive 
Cancer Network 
guidelines, and to identify 
disparities in the genetic 
evaluation of women with 
EC. 

286 Of the 286 women with EC, 80 EC tumours were tested, and 
27.5% were MMRd or MSI-H. Of the 21 women who had 
germline testing, no cases of LS were identified. Before the 
NCCN recommended universal tumour testing, 17.6% of women 
had tumour testing performed compared to 60.0% after February 
of 2017 (OR=2.51, 95% CI 1.89–3.32). Advanced cancer stage 
was nearly associated with an increased likelihood of tumour 
testing (OR=1.40, 95% CI 1.00–1.97). No disparities were 
identified. 

• In South Louisiana, rates of MMRd or 
MSI-H tumours were 27.5%, and no 
cases of Lynch Syndrome were 
identified. 

• The recommendation for universal 
tumour testing increased rates of 
tumour testing, but 100% adherence 
was not observed. 

• No disparities were identified in the 
genetic evaluation of women with EC. 

• Quality improvement is critical to 
improve consistency and overcome 
barriers in genetic evaluation. 

Moloney K [26] 2021 Australia Step 4: 
Treatment 

Delphi 
methodology 

To establish a consensus 
on the specific mandatory 
and prohibited steps of 

35 Seventy percent consensus agreement standardised the specific 
mandatory, optional, and prohibited steps of SLN dissection for 
EC and informed the development of a competency assessment 

Specific mandatory and prohibited steps 
of SLN dissection in EC have been 
identified and validated based on 
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sentinel lymph node 
(SLN) dissection in EC, 
as well as develop a 
competency assessment 
tool. 

tool. Consensus agreement identified 21 mandatory and three 
prohibited steps to complete a SLN dissection. The competency 
assessment tool was used to rate surgical quality in three 
preselected videos, demonstrating clear separation in the rating 
of the skill level displayed with mean skills summary scores 
differing significantly between the three videos (F score=89.4; 
P<0.001). Internal consistency of the items was high (Cronbach 
α=0.88). 

consensus among a large number of 
international experts. A competency 
assessment tool is now available and can 
be used for surgeon selection in clinical 
trials and for ongoing, prospective quality 
assurance in routine clinical care. 

Nwankwo C [37] 2022 United States Step 4: 
Treatment 

Retrospective 
cohort study 

To evaluate treatment 
patterns, healthcare 
resource use and 
healthcare costs among 
newly diagnosed US 
patients with cervical or 
EC. 

2,006 71.4% of EC patients received at least one line of therapy. 
Common treatment modalities in line of treatment (LOT) 1 were 
surgery (endometrial, 92.6%), radiation therapy (24.7%) and 
systemic therapy (endometrial, 26.1%). Mean per patient per 
month costs per LOT were pre-treatment (endometrial, 
US$14,601), LOT1 (endometrial, US$6859), LOT2 (endometrial, 
US$10,649) and LOT3+ (endometrial, US$9206). 

Overall, newly diagnosed patients with 
cervical or EC received guideline-
recommended treatment.  

Pagán Santana, Y[38] 2024 Puerto Rico Step 4: 
Treatment 

Retrospective 
cohort study 

To analyse the treatment 
patterns for patients 
diagnosed with EC in 
Puerto Rico. 

2,488 Most patients were insured through Medicaid and the median 
age was 60 years old. Almost 90% of patients received surgery 
as the first course of treatment. Surgery alone was the most 
common treatment for low-risk patients (80.2%). High-risk 
patients were more likely to receive surgery with radiotherapy 
and chemotherapy (24.4%).EC patients with Medicare insurance 
were five times (HR: 4.84; 95% CI: 2.45–9.58; p<0.001) more 
likely to receive surgery when compared with patients insured 
with Medicaid. In contrast, those with private insurance were 
twice as likely to receive surgery (HR: 2.38; 95% CI: 1.40–4.04; 
p=0.001) when compared to those with Medicaid. 

These findings provide insight into the 
treatment patterns for EC in Puerto Rico 
and highlight the importance of 
considering factors such as disease risk 
when making treatment decisions. 
Addressing gaps in treatment patterns 
can contribute to effective management of 
EC. 

Papatla K [39] 2024 United States Step 2: 
Presentation, 
initial 
investigations 
& referral 

Retrospective 
chart review 

To analyse EC patient 
outcomes within a large 
urban academic health 
system, with a focus on 
patterns of care and 
recurrence rates. 

1,434 African-American patients had lower overall survival compared to 
all others on univariate analysis only (p<0.0001). Hospital site 
was associated with overall survival (OS), with the academic 
anchor and satellite 1 having higher rates of all-cause mortality 
compared to satellite 2 (HR 4.68 academic anchor, 95 % CI 
1.72–12.76, HR 5.36 satellite 1, 95 % CI 1.85–15.52). Time from 
endometrial biopsy to surgery and rates of persistent disease 
following primary treatment were higher in Black patients. After 
adjusting for stage and grade, chemotherapy completion rate 
was significantly associated with race. Palliative care was utilised 
more for African-American than white patients after adjusting for 
stage and grade (p=0.005). 

Racial disparities in EC are caused by a 
complex web of interconnected factors 
that ultimately lead to worse outcomes in 
black women. While precision medicine 
has helped to close the gap, social 
determinants of health should be 
addressed, and models focusing on the 
complex interactions between biologic, 
genetic, and social factors should be 
utilised. 

Reshko L [51] 2021 United States Step 4: 
Treatment 

Retrospective 
analysis of a multi-
institutional 
database. 

To evaluate the patterns 
of care and efficacy of 
radiotherapy (RT) or 
hormone therapy (HT) in 
the treatment of these 
patients with medically 
inoperable endometrioid 
endometrial 
adenocarcinoma. 

1,036 Patients who received definitive HT compared to RT were more 
likely to be older, diagnosed in the earlier years of this analysis, 
treated at lower-case volume centres, diagnosed with high-grade 
disease, or located outside of metropolitan areas. On 
multivariate analysis, treatment with HT alone versus RT alone 
was associated with significantly worse overall survival in the 
multivariate Cox model but not on propensity score weighted 
analysis. Interaction effect testing revealed that older patients 
and those treated at lower-volume centres had improved survival 
with RT compared to HT. 

• The researchers identified factors 
associated with the receipt of RT or HT 
in medically inoperable EC patients. 

• Patients who were older, had 
comorbidities, or had higher grade 
disease were more likely to be treated 
with RT vs HT. 

• Treatment with RT correlated with 
better survival versus HT in older 
patients and those treated at lower-
volume centres. 

Sage L [46] 2023 United States Step 2: 
Presentation, 
initial 
investigations 
& referral 

Cross-sectional 
survey 

To evaluate the 
relationship between EC 
knowledge and reported 
practice patterns in a 
nationally representative 
survey of first-line 
providers for initial EC 
symptoms. 

531 The survey response rate was 38%. Obstetrics and Gynaecology 
(OBGYN) had the highest (53%) frequency of >6 (median) EC 
knowledge score, and Emergency Medicine had the lowest 
(15%) (p < 0.001). Nonguideline-concordant practice patterns 
were reported in 14%, 41%, and 35% of the three EC cases 
presented. Providers with knowledge >6, (n = 205) were 
significantly more likely to report guideline-concordant care on 
case vignettes (PR 1.28–1.36). 

In a national survey of multi-specialty 
backgrounds, there were basic knowledge 
gaps about EC and EC risk factors among 
providers, and a sizeable proportion 
reported nonguideline concordant 
practices. These findings indicate the 
importance of targeted education and 
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training for first-line providers, as EC 
incidence rises. 

Salyer C [3] 2020 United States Step 1: 
Prevention & 
early detection 

Retrospective 
study 

To investigate variation in 
performance of 
immunohistochemistry 
screening when a 
physician order is 
required. 

1,399 With a required physician order, immunohistochemistry 
screening rates (20% overall, 34% aged <60 years) were 
significantly lower than previous reports (36% overall, 90% aged 
<60 years, p≤0.0001 for both comparisons). Significant factors 
associated with immunohistochemistry screening performance 
identified by multivariable analysis included age, race, BMI, 
personal/family cancer history, diabetes, endometrioid histology, 
and tumour grade. Asian women were most likely to have 
immunohistochemistry screening (OR 1.58, 95% CI 1.07 to 2.34) 
whereas black women were least likely (OR 0.43, 95% CI 0.22 to 
0.91). 

Immunohistochemistry screening rates in 
women with EC were lower in our health 
system compared with prior reports in the 
literature, and there were variations in 
screening performance according to 
patient age, race, and BMI. Requiring a 
physician order for immunohistochemistry 
screening likely creates a barrier in 
screening uptake, therefore automated 
immunohistochemistry screening is 
recommended. 

Thompson E [63] 2022 Canada Step 3: 
Diagnosis, 
staging & 
treatment 
planning 

Retrospective 
cohort study 

To assess the landscape 
of pathological practice in 
2016 and how molecular 
classification could 
potentially impact 
management of patients 
with EC. 

1,459 
 

Immunohistochemistry (IHC) for MMR proteins was undertaken 
at the time of primary diagnosis in 2016 in only 42% of the cohort 
(570/1357; range 3.595.4%/centre) IHC had only been 
performed in 21.1% of the cohort (286/1357; range 10.1-
41.9%/centre). Thus, based on the retrospective molecular 
subtype assignment, 54.7% (208/380) of MMRd EC had not 
been tested with MMR IHC (or MSI) and 48.2% (120/249) of 
p53abn ECs were not tested with p53 IHC in 2016. Molecular 
subtype diversity within histotypes was profound; most serous 
carcinomas were p53abn (91.4%), but only 129/249 (51.8%) 
p53abn EC were serous. Low-grade (Gr1-2) endometrioid 
carcinomas were mostly NSMP (589/954, 61.7%) but included all 
molecular subtypes, including p53abn (19/954, 2.0%). Molecular 
subtype was significantly associated with clinical outcomes 
(p<0.001) even in patients with stage I disease (OS p=0.006, 
DSS p<0.001, PFS p<0.001). 

Assessment of national pathologic 
practice in 2016 shows highly variable 
use of MMR and p53 IHC and 
demonstrates significant opportunities to 
improve and standardise biomarker 
reporting. Inconsistent, non-reflexive IHC 
resulted in missed opportunities for 
Hereditary Cancer Program referral and 
Lynch Syndrome diagnosis, and missed 
potential therapeutic implications (e.g., 
chemotherapy in p53abn EC, immune 
blockade for MMRd EC). Routine 
integration of molecular subtyping into 
practice can improve the consistency of 
EC pathology assessment and 
classification. 

Vanbraband N [45] 2024 Belgium Step 4: 
Treatment 

Prospective study  To investigate the 
practice patterns and 
quality of care for EC on a 
national level in Belgium, 
including trends in 
practice over the period 
2012–2016. 

4,178 Minimally invasive surgery (laparoscopic or robotic-assisted) was 
applied in 61.6% of patients who had surgery for clinical stage I 
endometrial carcinoma (EC), increasing from 52.9% in 2012 to 
66.4% in 2016. At least pelvic lymph node staging was 
performed in 69.0% of patients with clinical stage I, high-grade 
EC; and in 63.9% of patients with clinical stage I-II serous 
carcinoma, clear cell carcinoma or carcinosarcoma. The latter 
increased from 48.8% in 2012 to 77.2% in 2016. Adjuvant 
radiotherapy (external beam and/or brachytherapy) was offered 
to 33.5% of patients who had surgery without lymph node 
staging for pathological stage I EC at high-intermediate or high 
risk of recurrence. Adjuvant chemotherapy was administered to 
64.4% of patients with pathological stage III-IVA EC. 

The present study highlights the feasibility 
of comprehensively mapping and 
assessing the clinical practice patterns 
and quality of care for EC on a national 
level by measuring a multidisciplinary set 
of quality indicators with voluntarily 
collected data. Results indicate an overall 
good quality of care for patients with EC 
in Belgium, despite some treatment areas 
with potential room for improvement. 

Vijayakumar S [42] 2023 India Step 2: 
Presentation, 
initial 
investigations 
& referral 

Ambispective 
study (i.e. contains 
both retrospective 
and prospective 
components) 

To determine the 
spectrum of endometrial 
patterns in different age 
groups of women with 
gynaecological problems 
in the rural population of 
Pondicherry, India. 

226 Of the middle-aged women, 70% presented with 
excessive menstrual bleeding, and a similar percentage of older 
women presented with uterovaginal (UV) prolapse. 
Hysterectomy specimens constituted most samples in this study. 
Proliferative endometrium was observed in 40% of patients and 
metaplasia (papillary syncytial, tubal, and squamous) in only 
1.7%. Normal proliferative and secretory endometrium were 
observed in 91 (40.3%) and 41 (18.1%) patients, respectively. 
The presence of hyperplasia, decidualization, stromal 
breakdown, adenocarcinoma, adenomyosis, and endometrial 
polyps did not vary significantly among the three age groups 
(elderly, middle-aged, and young). 

Most women in rural areas presented to 
the gynaecologist with uterine bleeding; 
middle-aged women constituted most of 
those with gynaecological complaints. 
Normal endometrium was observed in 
nearly half of the patients. Adenomyosis 
was the most common cause of uterine 
bleeding. Uterine endometrial 
malignancies were rare. 

Wang C [44] 2024 United States Step 4: 
Treatment 

Retrospective 
cohort study 

To compare the impact of 
travel burden and hospital 

36,514 Among EC 36,514 patients, 51.4% were local and 48.6% 
travelled. The two cohorts differed significantly in demographics 

• Travel burden and hospital volume 
influence care and outcomes for 
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volume on care patterns 
and outcomes in stage I 
EC. 

and clinicopathologic characteristics. Upon propensity-score 
matching (p < 0.05 for all), more Travel patients underwent 
minimally invasive surgery (88.1% vs 79.1%) with fewer 
conversions to laparotomy (2.0% vs 2.6%), more sentinel (20.5% 
vs 11.3%) and fewer traditional lymph node assessments (58.1 
vs 61.7%) versus local. Travel patients had longer intervals to 
surgery (≥30 days: 56.7% vs 50.1%) but shorter length of stay 
(<2 days:76.9% vs 59.8%), fewer readmissions (1.9% vs 
2.7%%), and comparable 30- and 90-day mortality.  

patients with stage I endometrial 
cancers. 

• Patients who travel greater distance to 
high-volume hospitals have more 
favourable short-term outcomes. 

• Patients at nearby, low-volume 
hospitals undergo less minimally 
invasive surgeries and sentinel lymph 
node biopsies. 

• There was comparable long-term 
survival in nearby low-volume hospitals 
vs distant high-volume hospitals. 

• The short-term benefits of high-volume 
hospitals highlight the value of 
specialised care for stage I EC 

White B [64] 2019 United 
Kingdom 

Step 4: 
Treatment 

Cross-sectional 
analysis 

To quantify geographic 
variation in the use of 
lymphadenectomy and/or 
external-beam 
radiotherapy (EBRT) 

22,400 There was substantial variation by Cancer Alliance in the 
adjusted proportion of women with EC receiving 
lymphadenectomy (range 5% [95% CI 4–6%] to 48% [95% CI 
45–52%]) and EBRT (range 10% [95% CI 7–12%] to 31% [95% 
CI 28–33%]), after adjusting for variation in pathological grade, 
age, comorbidities, deprivation, ethnic group and (EBRT only) 
FIGO stage. Different approaches to clinical practice were 
identified; (i) one Cancer Alliance had significantly higher than 
average lymphadenectomy and significantly lower than average 
EBRT use, (ii) three had high use of both lymphadenectomy and 
EBRT, (iii) one had low lymphadenectomy use and high EBRT 
use, and (iv) three had low use of both lymphadenectomy and 
EBRT. 

Lymphadenectomy is probably used to 
triage for EBRT when lymphadenectomy 
use is high and EBRT use is low. This is 
probably a result of variation in local EC 
management guidelines, suggesting that 
UK recommendations should be clarified. 

Xiang M [52] 2019 United States Step 4: 
Treatment 

Retrospective 
using registry data 

To investigate outcomes 
of adjuvant therapy for 
serous and clear cell 
endometrial carcinoma, 
as prior studies are 
limited by sample size 
and/or patient 
heterogeneity. National 
guidelines permit 
substantial variations in 
treatment, suggesting the 
need for additional data. 

1,789 In stages I–II patients (n=1188), brachytherapy was significant 
for survival in univariable analysis (p=0.03) and MVA (p=0.02). 
Additionally, in the subset with serous histology (n=947), 
chemotherapy was also significant in UVA (p=0.002) and 
approached significance in MVA (p=0.05). The 4-year cancer 
specific mortality for stages I–II serous cancers was 25% without 
brachytherapy or chemotherapy, 15% with one, and 9% with 
both (p≤0.05 for all pairwise comparisons). In stage III patients (n 
= 601), chemotherapy was significant in UVA (p=0.002) and 
MVA (p = 0.006). Most (81%) patients underwent lymph node 
dissection, which predicted lower CSM in stage III (p=0.001) but 
not stages I–II patients. 

The results suggest brachytherapy 
benefits stages I–II serous/clear cell 
cancers, chemotherapy benefits stage III 
serous/clear cell cancers, and both 
chemotherapy and brachytherapy benefit 
stages I–II serous cancers. 

Yap S [18] 2023 Australia Step 3: 
Diagnosis, 
staging & 
treatment 
planning 

Retrospective 
using linked data 
from cancer 
registry records 

To determine pathways to 
endometrial or ovarian 
cancer diagnosis by 
comparing health service 
utilization between 
cancer cases and 
matched cancer-free 
controls, using linked 
health records. 

267,163 Healthcare utilisation diverged between women with cancer and 
controls in the 0–6-months, particularly 0–1 months, pre-
diagnosis. In the 0–1 months, 74.8% of endometrial and 50.3% 
of ovarian cases visited a gynaecologist/gynaecological 
oncologist, 11.3% and 59.3% had a CA125 test, 5.5% and 
48.5% an abdominal pelvic CT scan, and 34.5% and 30.5% a 
transvaginal pelvic ultrasound, respectively (versus≤1% of 
matched controls). Moreover, 25.1% of ovarian cancer cases 
visited an emergency department in the 0–1-months pre-
diagnosis (versus 1.3% of matched controls), and GP visits were 
significantly more common for cases than controls in this period. 

Most women with endometrial or ovarian 
cancer accessed recommended 
specialists and tests in the 0–1-months 
pre-diagnosis, but a high proportion of 
women with ovarian cancer visited an 
emergency department. This reinforces 
the importance of timely specialist 
referral. 

Zhang J [27] 2024 UK, United 
States, Austria 

Step 4: 
Treatment 

Retrospective 
cohort study 

To evaluate real-world 
treatment patterns and 
clinical outcomes in 
recurrent/advanced EC 
patients who progressed 
following prior systemic 

475 from 5 EU 
countries 

Median age was 69 years at advanced EC diagnosis, 78.7% had 
stage IIIB–IV disease, 45.9% had Eastern Cooperative Oncology 
Group status ≥2 at second-line therapy initiation. In second line, 
a majority of patients initiated either non-platinum-based 
chemotherapy (55.6%) or endocrine therapy (16.2%). Physician-
reported real-world overall response rate (classified as complete 

Patients had poor clinical outcomes with a 
median overall survival (OS) of <1 year 
and rwPFS of approximately 7 months, 
highlighting the significant unmet medical 
need in pretreated recurrent/advanced EC 
patients. Novel therapies with potential to 
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therapy in clinical practice 
in Europe. 

or partial response) to second-line therapy was 34.5%, median 
real-world progression-free survival (rwPFS) was 7.4 months 
(95% CI 6.2 to 8.0) and median OS was 11.0 months (95%CI 9.9 
to 12.3). 

improve progression-free survival and OS 
over conventional therapies could provide 
significant clinical benefit. 
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Bates-Fraser L [61] 2024 United 
States  

Thesis – mixed 
methods study 

To investigate the 
multidimensionality of sedentary 
behaviour (SB) among EC 
survivors, identifying its 
association with cardiovascular 
disease (CVD) risk and exploring 
targets for intervention. 

40 (stage 1) The Aim 1 study found that EC survivors engage in 12 ± 3 
hours of SB daily, primarily in occupational-SB, with notable 
increases in CVD risk compared to normative data. 
Additionally, a 1-hour increase in occupational SB was 
associated with a 0.09 m/s increase in PWV (p=0.007). The 
aim 2 study revealed six key themes, spanning social 
ecological levels, impacting SB, from physical limitations to 
individual preferences. These findings underscore the need for 
targeted interventions addressing these diverse influences. 
Finally, the Aim 3 study performed intervention mapping 
drafting the Sitting Time Elimination Program (STEP) after EC. 
This multi-study sequential intervention targets psychological 
capability, social opportunity, and motivation through 
education, modelling, and enablement strategies. 

This dissertation sheds light on the under-explored 
realm of SB among EC survivors, offering valuable 
insights and tailored intervention strategies. By 
elucidating the complexity of the issue and proposing 
concrete next steps, it paves the way for further 
research and the development of effective interventions 
to mitigate CVD risk in this vulnerable population. 

Kinnane N [62] 2022 Australia Thesis - mixed 
methods study i.e. 
retrospective case 
audit (phase 1) 
and recruitment of 
women for 
interviews (phase) 

To explore current post-
treatment follow-up (FU) models 
for women with high-immediate 
and high-risk EC to: 

• Understand the current model 
of patient care in addressing 
survivorship issues. 

• Identify deficiencies in post-
treatment care. 

• Make recommendations that 
support optimal care based 
on women's perspectives and 
needs. 

786 (phase 1) 
and 25 (phase 2) 

Quantitative data results revealed of 786 women referred, 19% 
developed recurrence. Most (63%) had at least two pre-
existing comorbidities. Few notes (9%) documented lifestyle 
discussions. A third (31%) experienced mild/moderate 
treatment-related side effects. Most notes (84%) contained no 
references to emotional status; few (12%) contained exercise 
recommendations; few (17%) for those working pre-treatment 
indicated return to work discussions; seven documented 
nursing consultation. Most ii recurrence (87%) occurred within 
three years post-surgery, 70% was symptomatic. Although 
treating clinicians detected 59% of recurrences, only 46% 
were during scheduled FU. The majority (59%) had multi-focal 
recurrence and poor outcomes. Two years post-treatment for 
recurrence, 31% were alive, 15% without evidence of disease. 
Eleven survived four years. 
 
Analysis of 25 interviews yielded four themes: ‘The safe haven 
of FU’; ‘Fear of cancer recurrence’ (FOR); ‘It is more than 
absence of cancer’; ‘Attitudes and relationships to health care 
professionals’. Women reported little preparation for 
survivorship. FU focussed on physical symptoms; recurrence 
detection; treatment toxicity. Attending FU both escalated and 
alleviated FOR. Generally emotional needs were unmet. 
Health promotion and practical support toward making lifestyle 
changes was absent. Women valued specialist-led FU and 
ongoing connection with them. Women perceived limited 
contact with nurses in FU. Nurse-led care could provide for 
unmet needs, including emotional and healthy lifestyle 
support. 

This thesis indicates the current model is effective in 
dealing with medical issues from a disease perspective 
but is inefficient. In 70% of cases recurrence detection 
was from symptomatic disease rather than FU. For 
many, the current model is burdensome and does not 
comprehensively address survivorship issues. Findings 
indicate revision of national EC FU guidelines, and 
reforming EC survivorship care models as needed. 
Shifting the focus of FU towards addressing women’s 
posttreatment experiences is overdue. Specialist nurse-
led FU should be considered. 
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