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[bookmark: _Toc135906672]Executive summary
[bookmark: _Toc135906673][bookmark: _Hlk127335918]Introduction 
[bookmark: _Hlk124838711]The quality performance indicator (QPI) programme aims to provide information to support the improvement of cancer services and achievement of better outcomes for people diagnosed with cancer across Aotearoa New Zealand.

The programme develops, calculates and reports on QPIs using national data collections. Each indicator for each cancer type is reported by district health board (DHB) (now referred to as districts), enabling comparison between cancer care providers. 

The intention is to highlight variation in treatment and outcomes between districts or hospitals and to identify where further investigation might be needed to support quality improvement actions. 

We intend the recommendations in this report to be a guide to the actions districts or hospitals could take to improve their performance. Districts and hospitals should develop and implement local quality improvement plans with actions appropriate to their local context and priorities. 

In this report, the QPIs are calculated using crude (unadjusted) data. It is therefore important to interpret these data with caution. Because the Māori population structure is younger than the New Zealand European population structure, and because age is strongly related to some outcomes (such as survival), ethnicity-stratified data should not be used to make comparisons between ethnic groups, particularly for survival data.

At the time of publishing this report, DHBs had been disestablished (as part of the 1 July 2022 health and disability sector reforms); however, this report uses the term ‘DHB’ in data tables, graphs and some commentary, as DHBs were in existence during the period the report covers (1 January 2015 to 31 December 2019).

The most common cancer arising from the pancreas is pancreatic ductal adenocarcinoma, accounting for around 90% of cases. In Aotearoa, over 630 patients are diagnosed with pancreatic cancer each year, and the incidence of pancreatic cancer has increased for both Māori and non-Māori. This cancer has a very low 5-year survival rate, and Māori are more likely to die from it compared with non-Māori, indicating inequities in diagnosis and treatment that warrant further investigation and quality improvement action.
[bookmark: _Toc135906674]Equity 
In Aotearoa, people have health differences that are not only avoidable but unfair and unjust. In prioritising equity, we recognise that different people with different levels of advantage require different approaches and resources to experience equitable health outcomes. Internationally, QPIs are a recognised tool for identifying opportunities for quality improvement and addressing inequity. 
[bookmark: _Toc135906675]Summary of quality performance indicator results and recommendations
The cohort we used for the analysis comprised 2,556 people diagnosed with a new primary diagnosis of pancreatic cancer from 1 January 2015 to 31 December 2019.

This report includes all cases of pancreatic cancer, with the exclusion of pancreatic neuroendocrine tumours (PNETs), which account for about 5% of cancers arising from the pancreas. PNETs have different biology, treatments and outcomes compared with pancreatic ductal adenocarcinoma, and are therefore best grouped with other neuroendocrine tumours (NETs) for the purposes of quality improvement. This report terms the remaining cases in our cohort ‘pancreatic cancer’, noting that the majority will be pancreatic ductal adenocarcinoma.

[bookmark: _Hlk124839811]Results can also be viewed in the cancer care explorer web tool at this website.
Inequities for Māori
[bookmark: _Hlk124839846]We have stratified all QPI data, except for the ‘Post-operative mortality’ QPI, by ethnicity. For the majority of QPIs, results suggest inequity for Māori, although we note that small numbers mean it is challenging to know if there is a true difference.

Māori and Pacific peoples were more likely to have their pancreatic cancer diagnosed following an acute hospital admission. Māori with pancreatic cancer had lower rates of pancreatic resection than people of European/other and Asian ethnicities. These inequities may be explained by more advanced disease at diagnosis, reduced access to primary care and diagnostics and greater comorbidity.

Rates of biliary drainage/stenting appeared higher for Māori and Asian patients compared with European/other and Pacific peoples. These inequities may be explained by more advanced disease at diagnosis, reduced access to primary care and diagnostics and greater comorbidity.
Route to diagnosis
This indicator reports on the proportion of people diagnosed with pancreatic cancer within 30 days of an emergency/acute admission to hospital via the emergency department (ED). The intention behind this indicator is that diagnosis following an unplanned admission to hospital should be rare.

A considerable proportion (68.7%) of people with pancreatic cancer had an emergency/acute admission to hospital in the 30 days prior to their cancer diagnosis. This reflects recent research that found Aotearoa had higher rates for this measure compared to other high-income countries, and is therefore an area for focused attention and improvement (McPhail, 2022). Māori and Pacific people and those living in higher-deprivation areas were more likely to be diagnosed within 30 days of an emergency/acute admission.
Recommendations
Hospital or district quality improvement
Ensure adequate primary care access to imaging (such as ultrasonography).
Examine district- or hospital-level data to determine reasons for admission.
Health system quality improvement
Develop nationally consistent high suspicion of cancer referral pathways.
Promote awareness of the importance of early diagnosis in primary care.
Encourage research into early diagnosis of pancreatic cancer.
Pancreatic resection
This indicator reports on the proportion of people with pancreatic cancer who have a pancreatic resection. In addition to recording the number of people who undergo surgery, this QPI indicates the number of people who will be candidates for chemotherapy, recognising the increasingly preferred approach of using chemotherapy prior to surgery (neoadjuvant treatment).

Between 2015 and 2019, only 7.2% of people with pancreatic cancer had a pancreatic resection. In conjunction with the low proportion of medical oncology review (23.9%, refer to the medical oncology review QPI), this indicates that there are considerable opportunities for improving the management of pancreatic cancer patients in Aotearoa.

Pancreatic resections were performed in 13 DHBs, and there was a wide range of volumes across DHBs. This is relevant considering there is a relationship between volume of surgery and outcomes.
Recommendations
Hospital or district quality improvement
Review district- or hospital-level data to determine if there are inequities to comorbidity, access or more advanced disease at presentation.
Ensure all eligible patients have the opportunity to seek specialist advice from a medical oncologist.
Health system quality improvement
Consider reporting data over a longer interval and/or larger geographic area. 
Continue investigation of optimal cancer service delivery across the country through the cancer service planning programme, which includes surgical services (see section 2.8).  





Biliary drainage/stenting
This indicator reports on the proportion of pancreatic cancer patients who had a biliary drainage procedure. All people with pancreatic cancer should have biliary drainage for obstructive jaundice when indicated and the intent of this indicator is to explore if this is the case. Indications include delay to pancreatic resection, symptom management and pre-neoadjuvant chemotherapy.

The overall proportion of people with pancreatic cancer who had had biliary drainage was 34.8%. The proportions for people of Asian ethnicity and Māori was higher (41.4% and 37.2% respectively). There was less variation than we expected across DHBs. The explanations for existing variation may include differences in case mix, access to the procedure and the proportion of patients receiving neoadjuvant chemotherapy.
Recommendations
Hospital or district quality improvement
Collect data on indication for biliary drainage and stenting. This will give information on whether biliary drainage is being performed as a bridge to pancreatic resection (which may reflect delays to surgery), due to neoadjuvant chemotherapy or to palliate symptoms in a patient not being considered for pancreatic resection.
Health system quality improvement
Standardise indications for pre-operative biliary stenting/drainage.
Tissue diagnosis 
This indicator reports on the proportion of people with pancreatic cancer who had a tissue diagnosis recorded. Although not always feasible, it is optimal to undertake a tissue diagnosis before surgery or chemotherapy. The intent of this indicator is to explore whether this is occurring and if there is any variation in practice.

The overall proportion of people with pancreatic cancer who had a tissue diagnosis was 56.4%. There were lower proportions of tissue diagnoses in those with distant Surveillance, Epidemiology and End Results (SEER) stage and those in older age groups, who were less likely to have proceeded to surgery or chemotherapy.  

The lower proportions among Māori and those living in more deprived areas are likely to be due to a combination of reasons that may include higher comorbidity and reduced access to diagnostic services. Differential access to diagnostics such as endoscopic ultrasound or CT guided biopsy may explain the geographical variation, noting that four of the five DHBs below the lower 95% confidence limit are in the South Island. 



Recommendations
Hospital or district quality improvement
Consider all patients for tissue diagnosis. This consideration may consist of a formal discussion between the clinician and the person diagnosed with pancreatic cancer, and should include those who may not want to undergo treatment.
Medical oncology review 
This indicator reports on the proportion of people with pancreatic cancer who were reviewed by a medical oncologist. People diagnosed with pancreatic cancer should be given the opportunity to consult with a medical oncologist regarding systemic anti-cancer therapy (eg, chemotherapy) for malignancy and the intent of this QPI is to confirm if this is occurring or not.

It is well accepted that the majority of people with pancreatic cancer will benefit from a review by a medical oncologist and consideration of systemic therapy; however, between 2015 and 2019 this occurred in only 23.9% of pancreatic cancer patients in Aotearoa. 

The percentage of people with regionalised cancer reviewed by a medical oncologist was 56%; this is still low.

It is notable that less than half (43.8%) of those aged between 18 and 49 years were seen by a medical oncologist.

People living in the most deprived areas were less likely to see a medical oncologist than those living in the least deprived areas (these proportions were 20.5% for quintile 5 and 30% for quintile 1). 
Recommendations
Hospital or district quality improvement
Offer every pancreatic cancer patient a discussion with a medical oncologist as early as possible. 
For people with pancreatic cancer diagnosed at a localised or regionalised SEER summary stage, districts may choose to examine their local data and consider using a quality improvement approach to prioritise these patients for medical oncology review, as these patients will experience the most potential absolute benefit from multi-modality care.
Agree on definitions of ‘high suspicion’ of pancreatic cancer and referral guidelines nationally to ensure equitable care. Pancreatic adenocarcinoma is metastatic at diagnosis for the majority of patients, and any delay to pathways can mean a person misses the opportunity to gain survival benefit from systemic therapy, as their performance status can decline quickly. 

Adopt multidisciplinary ‘one-stop’ clinics for entry from primary to secondary care for patients with a ‘high suspicion’ of pancreatic cancer. A multidisciplinary approach can also support centres where there is limited medical oncology capacity.
Radiation therapy 
This indicator reports on the proportion of people with pancreatic cancer who have received radiation therapy. People with pancreatic cancer should be given the opportunity to discuss their radiation treatment options and to have radiation treatment where this is appropriate.

Overall, the low proportion (4.9%) of people with pancreatic cancer receiving radiation therapy is in keeping with international data. The younger age group (those aged 18–49 years) were more likely to receive radiation therapy than older age groups, but the numbers are small. 

Some DHBs had a very low proportion of people receiving radiation therapy, warranting further investigation at the DHB level, although, again, we note that numbers are small. 

The explanation for the results may include factors such as reduced access to radiation therapy between DHBs and better access to coeliac plexus block as an alternative to radiation therapy for faster-acting pain relief. 
Recommendations
Hospital or district quality improvement
Include a radiation oncologist as part of the multidisciplinary team for the management of pancreatic cancer patients.
Offer every pancreatic cancer patient a discussion with a radiation oncologist.
Health system quality improvement
In future calculations of this QPI, include reporting by the type of radiation therapy received (eg, stereotactic, brachytherapy or external beam).
Days alive and out of hospital 
This indicator reports on the median number of days people spend alive and out of hospital 30 days after pancreatic resection for pancreatic cancer. People with pancreatic cancer receiving optimal care will have a lower complication rate and a shorter hospital stay, which will be reflected in more days alive and out of hospital.

Between 2015 and 2019, people with pancreatic cancer who had a pancreatic resection were alive and out of hospital for a median of 20 days in the 30 days following surgery. 


Recommendations
Hospital or district quality improvement
Consider further investigation if the rate for a particular hospital is outside the norm or 95% confidence interval. 
Post-operative mortality 
This indicator reports on the proportion of people with pancreatic cancer who died within 30 and 90 days of pancreatic resection. We can use treatment-related mortality as a marker of the quality and safety of cancer treatment.

The overall 30-day mortality following pancreatic resection for people with pancreatic cancer was 3.8% for those diagnosed between 2015 and 2019. The 90-day mortality was 5.4%. This is above the internationally accepted rate of <5%, indicating an opportunity for improvement. 
Recommendations
Hospital or district quality improvement
Continue to collect and report on ‘failure to rescue’ data to inform discussions at hospital mortality and morbidity meetings. 
At district level, investigate mortality after pancreatic resection to determine if there are systemic issues. 
Overall survival 
This indicator reports on the proportion of people with pancreatic cancer who survived 1 and 2 years after their diagnosis. Overall survival rates are an indication of the quality of clinical management and outcome measures, and the rates in Aotearoa should be equivalent to those in other high-income countries. While overall survival rates in Aotearoa are comparable to some international studies (Burmeister et al 2015; Rawla et al 2019), rates of pancreatic cancer survival in Aotearoa have been slower to improve than in some other high-income countries (Arnold et al 2019).

The results for this QPI reflect the insidious and aggressive nature of pancreatic cancer. The overall survival of people with pancreatic cancer was 21.8% at 1 year and 9.7% at 2 years. Although small numbers make comparison difficult, survival at 1 and 2 years was higher for Asian people and lowest for Māori and people in the European/other group. 

Please note, these survival statistics are calculated using crude (unadjusted) data.  Ethnicity-stratified data should be interpreted with caution and should not be used to make comparisons between ethnic groups, particularly for this QPI relating to survival.








Recommendations
Hospital or district quality improvement
Continue to undertake age-standardised district-, hospital- and national level reporting of the overall survival QPI to monitor pancreatic cancer diagnosis and treatment rates in Aotearoa compared with other similar countries.

[bookmark: _Toc135906676][bookmark: _Hlk122606850]General recommendations
The general recommendations that follow apply to both hospitals/districts and health entities at the national level. We intend these recommendations to be read in conjunction with the recommendations that sit under each QPI.
Early diagnosis
Develop clear, standardised and nationally consistent (where appropriate) referral pathways for people with suspected pancreatic cancer.
Develop tools to help community-based health care practitioners, including general practitioners (GPs), to recognise patients at high risk of pancreatic cancer to minimise delayed diagnosis.
Multidisciplinary care
Adopt a multidisciplinary care model for the management of people with pancreatic cancer that includes the following:
discussion of the majority of cases at the multidisciplinary meeting (including repeat discussions at different stages through the treatment journey) 
use of a dedicated pancreatic cancer clinic to coordinate efficient engagement of specialists and health care system resources.[footnoteRef:2] The clinic should be multidisciplinary, using a patient-centred model of care to improve efficiency and patient experience [2:  As currently in place at Auckland, Waitematā and Christchurch.] 

access to a dedicated specialist nurse to streamline system navigation and provide immediate and accessible support and advice.  
Palliative care
View palliative care as an essential part of treating people with pancreatic cancer; that is, active involvement of palliative care nurses and specialists should not be limited to end-of-life care, but should occur throughout the pancreatic cancer patient’s journey for the management of symptoms and, particularly, pain.
Data improvements
Continue to build a comprehensive collection of national, hospital- and patient-level pancreatic cancer data to inform aspects of care across the cancer care pathway, including more detailed identification of inequities and quality improvement opportunities.
Workforce
Continue to prioritise oncology workforce capacity. Te Whatu Ora has convened a Workforce Taskforce to agree the key priority interventions for immediate workforce expansions where service failure is at risk if the workforce is not supported in the short term. This taskforce will work with employee organisations, relevant union partners, tertiary training institutions and professional regulators to accelerate the need for a trained workforce in priority service areas while national strategic workforce initiatives are being implemented.

[bookmark: _Toc89684381][bookmark: _Toc135906677]Glossary
	Term
	Description

	Adenocarcinoma
	Cancer that begins in cells that line certain internal organs and that have gland-like (secretory) properties.

	Adjuvant treatment
	Cancer treatment given after the main treatment to lower the risk that the cancer will return.

	Advanced disease
	Cancer that has spread from where it started or come back some time after treatment (recurrence). Pancreatic cancer can be quite advanced when it is first diagnosed.

	Biliary drainage (and stenting)
	A procedure to insert a tube into a bile duct, usually performed to treat a blockage in the biliary system that can cause complications (such as jaundice).  A stent can also be placed across the blockage to keep the bile duct open.

	Biopsy
	Removal of tissue to be looked at under a microscope to help in the diagnosis of a disease.

	Brachytherapy
	A type of radiation therapy in which a radiation source is inserted inside or near the tumor. 

	Carcinoma
	The medical term for cancer.

	Coeliac plexus block 
	A procedure to treat upper abdominal pain by injection around the coeliac plexus (a group of nerves in the upper abdomen near the pancreas).

	Chemotherapy
	Treatment aimed at destroying cancer cells using anti-cancer drugs, which are also called cytotoxic drugs.

	Clinical trial
	A type of research study that tests how well new medical approaches or medicines work, including new methods of screening, prevention, diagnosis or treatment of a disease.

	Computerised tomography (CT)
	An X-ray imaging technique, which allows detailed investigation of the internal organ of the body.

	CT guided biopsy
	Using CT for image guidance, a biopsy needle is directed towards a lesion and a tissue sample obtained for pathologic evaluation.

	Curative intent treatment
	Treatment given with the aim of curing the cancer.

	District health board (DHB)
	An organisation previously responsible for ensuring publicly funded health and disability services are provided to people living in a geographical area.
District health board of residence was an organisation responsible for providing or funding the provision of health and disability services to people living in its geographical area.

District health board of service was the organisation that delivered health and disability services or treatment. This could have been on behalf of a DHB of residence.

	Eastern Cooperative Oncology Group (ECOG) scale
	A scale developed by ECOG to assess how a patient’s disease is progressing, assess how the disease affects the daily living abilities of the patient and determine appropriate treatment and prognosis.

	Endoscopic ultrasound
	A diagnostic test that examines the inside of the digestive tract and nearby organs using a camera alongside high-frequency sound waves (ultrasound)

	External beam radiation therapy
	The most common method of delivering radiation to treat cancer using a machine called a linear accelerator.

	Histological/histopathological
	To do with the structure, composition and function of tissues under the microscope, and their abnormalities.

	Index of Deprivation (NZDep)
	An area-based measure of socioeconomic deprivation in Aotearoa that measures the level of deprivation for people in each small area. It is based on nine Census variables. In this report, NZDep is displayed in quintiles. Each NZDep decile contains about 20% of small areas in Aotearoa.

	Interventional radiology
	Delivery of precise, targeted treatment for complex diseases and conditions using minimally invasive image-guided techniques.

	Intractable pruritus
	Itchy skin that is difficult to manage/treat.

	Jaundice
	A condition in which the skin, whites of the eyes and mucous membranes turn yellow because of a high level of bilirubin, a yellow-orange bile pigment.

	Malignant
	Cancerous. Malignant cells can invade and destroy nearby tissue and spread to other parts of the body.

	Morbidity
	The extent of ill health a particular condition causes.

	Mortality rate
	The death rate, which reflects the number of deaths per unit of population in any specific region, age group, disease or other classification, usually expressed as deaths per 1000, 10,000 or 100,000.

	Multidisciplinary
	A treatment-planning approach or team that includes several doctors and other health care professionals who are experts in different specialties (disciplines).

	Neoadjuvant treatment
	Additional treatment given before the main treatment to improve the chance of success, for example, chemotherapy given to shrink a tumour prior to surgery.

	Neuroendocrine tumours (NETs)
	Cancers that develop in neuroendocrine cells.

	Nihilism (therapeutic) 
	Perception of lack of value of treatment.

	Palliative care
	Care given to improve the quality of life of patients who have a serious or life-threatening disease.

	Palliative treatment
	Treatment given to alleviate symptoms due to the underlying cancer but that is not expected to cure it.

	Pancreatic ductal adenocarcinoma (PDAC) 
	The most common pancreatic cancer.

	Pancreatic neuroendocrine tumour (PNET)
	Tumor that develops in the neuroendocrine cells in the pancreas.

	Percutaneous transhepatic approach
	Procedural approach through the skin and liver (such as for biliary drainage and stenting).

	Performance status
	A measure of how well a patient is able to perform ordinary tasks and carry out daily activities, by various scales, including those of the World Health Organization (WHO) and ECOG. For example, a WHO score of 0 = asymptomatic and 4 = bedridden; an ECOG score of 0 = fully active and 5 = dead.

	Prognosis
	An assessment of the expected future course and outcome of treatment.

	Radiotherapy
	Treatment using high energy X-rays to destroy cancer cells.

	Resectable 
	Able to be removed by surgery.

	SNOMED CT medical terminology
	A comprehensive system of clinical terminology that comprises over 350,000 concepts and 1,200,000 terms in health and social care. It combines human-readable descriptions and coded concepts in a poly-hierarchical structure that captures meaning through relationships.

	Stage
	A way of describing the size of a cancer and how far it has grown. Staging is important because it helps decide which treatments are required.

	Stenting
	Insertion of a plastic or wire mesh tube into a blocked duct or hollow organ to keep it open and restore the flow of bile, blood or other fluids.

	Stereotactic radiation therapy
	A type of external radiation therapy that is able to very precisely target a tumour using special equipment.

	Stratification
	The separation of data into smaller, more defined groups based on a predetermined set of criteria.

	Surgical resection
	Surgery to remove tissue or part or all of an organ.

	Surveillance, epidemiology and end results (SEER) summary staging
	A system that describes the stage of development reached by a tumour at diagnosis. It involves classifying a cancer case into a broad category (in-situ, localised, regional extension and distant metastases), representing the extent of involvement of the tumour as determined using all diagnostic and therapeutic evidence available at the end of the first course of therapy or within four months of the date of diagnosis, whichever is earlier. For further information on the definitions of SEER staging, refer to the Ministry of Health website. 

	Tissue
	A group or layer of cells that work together to perform a specific function.

	Tumour
	An abnormal mass of tissue that results when cells divide more than they should or do not die when they should. Tumours may be benign (not cancer), or malignant (cancer).

	Ultrasonography/ultrasound
	A commonly used imaging test using high-frequency sound waves (ultrasound) to capture images in the body.





[bookmark: _Toc517843][bookmark: _Toc58339747][bookmark: _Toc109114682][bookmark: _Toc109823111][bookmark: _Toc135906678][bookmark: _Hlk40255369]Introduction
[bookmark: _Toc135906679]Pancreatic cancer in Aotearoa 
Types of cancer included in this report
This report includes all cases of pancreatic cancer, with the exclusion of pancreatic neuroendocrine tumours (NETs). 
The most common cancer arising from the pancreas is pancreatic ductal adenocarcinoma, accounting for around 90% of cases. We have used the term ‘pancreatic cancer’ for the purposes of this report; we note that rarer pancreatic cancers will make up a small portion of the cohort.
Neuroendocrine tumours account for about 5% of cancers arising from the pancreas. This group of tumours has different biology, treatments, and outcomes compared to adenocarcinomas and are therefore best grouped with other neuroendocrine tumours for the purposes of quality improvement.

Internationally, the incidence of pancreatic cancer is increasing, and 5-year survival rates for pancreatic cancer have shown little improvement compared to rates for other common solid cancers (Kamisawa et al 2016; McGuigan et al 2018; Pourshams et al 2019; Sung et al 2021).  

In Aotearoa, over 630 patients are diagnosed with pancreatic cancer each year, and the incidence of pancreatic cancer has increased for both Māori and non-Māori (Te Aho o Te Kahu 2021).

Pancreatic cancer has a very low 5-year survival rate, 12%, and Māori are more likely to die from this cancer compared with non-Māori (Gurney et al 2020). Additionally, in Aotearoa, improvement in outcomes from pancreatic cancer over time appears to lag behind other high-income countries (Arnold et al 2019).  

As with many cancers, the risk of pancreatic cancer increases with some modifiable risk factors, such as tobacco and alcohol use, type 2 diabetes and excess body weight (Te Aho o Te Kahu 2022). Physical activity can reduce risk. More information on the prevention of cancer can be found on Te Aho o Te Kahu’s website. Other risk factors for include certain genetic mutations (such as BRCA2) and chronic pancreatitis (Kamisawa et al 2016; Klein 2019).  

Acknowledging the risk factors identified, this report provides important insight into areas for potential quality improvement activity aimed at addressing poor pancreatic cancer survival rates. It provides intelligence about variation in pancreatic cancer detection and treatment approaches in Aotearoa.

[bookmark: _Toc135906680]The quality performance indicator programme
In December 2019, Te Aho o Te Kahu, the Cancer Control Agency, was created to provide national leadership for and oversight of cancer control in Aotearoa. More information about Te Aho o Te Kahu can be found at its website. 

As part of delivering on its mandate, Te Aho o Te Kahu has continued the Ministry of Health’s cancer quality performance indicator (QPI) programme.

The QPI programme aims to provide information to support the improvement of cancer services and better outcomes for people diagnosed with cancer across Aotearoa.

The programme develops, calculates and reports on QPIs using national data collections. Each indicator for each cancer type is reported by district health board (DHB), enabling comparison between cancer care providers. The intention is to highlight variation in treatment and outcomes and to identify where we require further investigation to support quality improvement actions.

At the time of publishing this report, DHBs had been disestablished (as part of the 1 July 2022 health and disability sector reforms); however, this report uses the term ‘DHB’ in data tables, graphs and some commentary, as DHBs were in existence during the period the report covers (1 January 2015 to 31 December 2019). The report also refers to ‘districts’ (the term replacing DHBs) and hospitals.

The QPI programme intends to provide information on the full cancer pathway from referral through diagnostics and treatment to survivorship and palliation. However, due to current data limitations in national collections, most of the pancreatic cancer QPIs contained in this report are focused on treatment. This will change as new data becomes available – and we note that the programme also aims to highlight where data collection or reporting improvements could be made.
[bookmark: _Toc135906681]Quality performance indicator development process for pancreatic cancer
Te Aho o Te Kahu continued the Ministry of Health’s work with the national pancreatic cancer working group (the working group), membership of which can be found at Appendix D, to develop the pancreatic cancer-specific QPIs contained in this report. We publicly consulted on the drafts of these in October 2021.

We added an additional QPI (‘Route to diagnosis’) after consultation, because other working groups that have developed cancer-specific QPIs (such as those for bowel, lung and prostate cancer) had included this measure, and the working group has determined it to be a reliable proxy measure of equity of access to diagnosis.

Pancreatic Cancer Quality Performance Indicators: Descriptions, 2023 (Te Aho o Te Kahu 2023) outlines the full list of 19 QPIs and the selection and development process.

We were able to calculate nine of the 19 QPIs using existing data from national collections. This report provides the results of these calculations (Appendix B provides more information on the data sources). The remaining 10 QPIs are ‘aspirational’; we will measure and report on them in the future when cancer data improvement projects make this possible.

To calculate the nine pancreatic cancer QPIs, we extracted data from the New Zealand Cancer Registry (NZCR) and other national data collections for people diagnosed with a new primary diagnosis of pancreatic cancer from 1 January 2015 to 31 December 2019. We chose this timeframe because it contains the most complete data. 

The QPIs are generally calculated and reported by DHB. The report presents the variation in diagnosis and treatment indicators between hospitals, using funnel plots to compare results. 

Prior to public release, Te Aho o Te Kahu provided this report to districts, and provided the data used to do the calculations on request, to enable audits of the results against local data and changes to the report where applicable.
[bookmark: _Toc135906682]How to use this report
The QPI programme is aimed at clinicians and health professionals involved in cancer care, as well as those responsible for the delivery of cancer services and management within districts and hospitals.

The results of the QPI calculations provide a baseline for discussion and can be used to inform further investigation and quality improvement activity at local, regional and national levels.
The intention is for clinicians and management involved in the diagnosis and treatment of pancreatic cancer to review the report and identify where their district or hospital might be outside the norm compared with other services for a specific indicator. 

Where a district or hospital identifies that its performance is outside the norm compared to other districts or hospitals, or is outside the 95% confidence intervals on the funnel plots, clinicians and hospital managers should investigate whether this variation is unwarranted and identify appropriate quality improvement actions.
Recommendations
We intend that some of the recommendations in this report will be a guide for the actions districts or hospitals could take to improve their performance. Districts and hospitals can use them to develop and implement local quality improvement plans with actions appropriate to their local context and priorities. 

Other recommendations relate to work that Te Aho o Te Kahu is responsible for, such as improving the completeness, robustness and timeliness of cancer data for Aotearoa.

These recommendations can help guide national quality improvement programmes for other central government agencies, such as Manatū Hauora, Te Aka Whai Ora and Te Whatu Ora.

We note that some districts and hospitals are already undertaking quality improvement work within cancer services. The recommendations in this report do not preclude additional actions or the districts and hospitals continuing to follow existing effective quality improvement activities.

Te Aho o Te Kahu, including both the national and regional hubs teams, is prepared to work with districts and the new health entities to undertake local, regional and national cancer care quality improvement projects.
Reading this report
We intend that this monitoring report will be read in conjunction with the pancreatic QPI descriptions and pancreatic cancer QPI technical specifications. 

The QPI descriptions report gives evidence-based descriptions for each indicator, including the numerator and denominator. This document includes indicators that can be measured and ‘aspirational’ indicators (see section 2.3).

The QPI technical specifications report outlines the method we used for calculating each QPI that is in this report. It provides information on data sources, numerator criteria, denominator criteria, relevant data codes and descriptions and data flow diagrams. Appendix A explains the sources of data for the indicators and the methods of analysis included in this monitoring report. 

In this report, the QPIs are calculated using crude (unadjusted) data. It is therefore important to interpret these data with caution. Because the Māori population structure is younger than the New Zealand European population structure, and because age is strongly related to some outcomes (such as survival), ethnicity-stratified data should not be used to make comparisons between ethnic groups, particularly for survival data.
Using funnel plots
Where possible, this report uses funnel plots to make comparisons between DHBs. We plotted the proportions for each DHB against the total number of patients used to estimate the proportion. The average across all DHBs appears as a green line.

While there are no targets assigned to each QPI, districts should consider further investigation if their proportions fall outside of the 95% limits. Depending on the specific QPI, this may be a positive finding, in which case services may choose to share processes and lessons learned with other services. Where it is a negative finding, services may choose to look more closely at local data and consider if quality improvement activity is appropriate, using input from better performing services.
Cancer Care Data Explorer
The Cancer Care Data Explorer is an interactive tool that allows users to explore the quality of care and outcomes for people in Aotearoa diagnosed with cancer. It provides baseline data by cancer group and DHB. The tool is available on the Te Aho o Te Kahu website, and districts can use it to help them understand the results set out in this report. 
Privacy
For confidentiality, we have not presented results when there are five or fewer patients in a group. This is to ensure adequate privacy and confidentiality for patients and providers. We have not included values in columns where the numbers can be added across columns even if the value is above five. More information as to this approach can be found on the Stats NZ website (Stats NZ 2019).
[bookmark: _Toc135906683][bookmark: _Toc58339749][bookmark: _Toc109114684][bookmark: _Toc109823113]Te Tiriti o Waitangi
Te Tiriti o Waitangi (the Treaty of Waitangi) provides an imperative for the Crown to protect and promote the health and wellbeing of Māori, including by responding to and meeting Māori health needs.

The Waitangi Tribunal Health Services and Outcomes Inquiry (Wai 2575), initiated in November 2016, will hear all claims concerning grievances relating to health services and outcomes of national significance for Māori.

Given that Māori have the poorest overall health status in Aotearoa and are significantly disadvantaged in terms of health inequities, it is essential that we ensure the rights, and meet the needs, of Māori people (Ministry of Health 2019b).

From the initial hearings related to primary health care, the Waitangi Tribunal made several recommendations in accordance with the principles of equity, active protection, options and partnership.

Cancer-specific working groups have been developing QPIs to support quality improvement activity that will help to address and deliver improvements for all the people of Aotearoa, but in particular Māori. This includes the presentation of data stratified by ethnicity, which highlights inequities. Addressing these inequities and unwarranted variations will require initiatives that improve access and resolve treatment issues for Māori.
[bookmark: _Toc135906684]Equity
In Aotearoa, people have health differences that are not only avoidable but unfair and unjust. In prioritising equity, we are recognising that different people with different levels of advantage require different approaches and resources to experience equitable health outcomes (Ministry of Health 2019a).

Internationally, QPIs are a recognised tool for identifying opportunities for quality improvement and addressing inequity. By reporting QPIs by ethnicity, age, sex, deprivation and similar, Te Aho o Te Kahu, other agencies and health care providers will be able to identify specific areas of inequity and develop quality improvement initiatives to address them and monitor progress over time.
[bookmark: _Toc135906685][bookmark: _Toc109823122][bookmark: _Toc109114688][bookmark: _Toc109823117]Data limitations and data improvement projects
The indicators presented in this report are surrogate measures for quality of care (that is, quality of care can be inferred from them), and there are limitations in the data presented. However, by exposing variations in practice and outcomes we create an opportunity to discuss the causes, and to improve equitable access to services for people with pancreatic cancer. This section outlines several data limitations and gives an overview of Te Aho o Te Kahu data improvement projects that are under way.

The relatively low number of cases of pancreatic cancer in some DHBs meant that we could not analyse some QPIs without risk of individual case identification. Where this was the case, we have reported the data nationally (see, for example, section 3.8).  

We have reported on Surveillance, Epidemiology and End Results (SEER) summary staging as recorded in the NZCR; however, because data is incomplete, for a large proportion of cases this is recorded as ‘Unknown’, meaning uncertainty in the true proportions of the other categories.

We classified data in the NZCR by histological type where this was available. Of the cohort included in this report, which excludes pancreatic neuroendocrine tumours (PNETs), the majority of cases are likely to be pancreatic ductal adenocarcinoma; however, only 20% are coded as such where a histological classification is recorded. Around 70% of pancreatic cancers are no more specific in their histology classification than ‘adenocarcinoma, not otherwise specified’. It is also worth noting that the histological diagnosis of pancreatic cancer contains multiple molecular subtypes which are not captured in the dataset. These molecular subtypes are becoming more import for prognostication and treatment decisions, but this report does not capture information on them. The heterogeneity of pancreatic cancer imposes limitations that may impact data analysis in the future.

There is an absence of data from the private sector on treatment of and outcomes from pancreatic cancer. Private hospitals in Aotearoa have recently begun voluntary submission of treatment data, but reporting for the time period of this report was incomplete.  

[bookmark: _Toc58339752]Te Aho o Te Kahu is prioritising the development of solutions to address data gaps issues associated with the 10 ‘aspirational’ QPIs with the CanShare programme, described below.
CanShare – sharing cancer information
CanShare is a national health informatics platform that will allow the timely sharing of complete and accurate cancer data.

Based on the SNOMED CT medical terminology, Fast Healthcare Interoperability Resources[footnoteRef:3] and the Aotearoa Health Information Standards Organisation standards, the primary intent of CanShare is to support clinical and patient decision making at the time and point of care. [3:  An interoperability standard for electronic exchange of health care information.] 


Outcomes from this work will include advanced analytics capability supporting up-to-date monitoring of cancer care throughout Aotearoa. CanShare has engaged in a number of projects addressing areas of cancer data need, including the following:
The anti-cancer therapy – nationally organised workstreams project
The anti-cancer therapy – nationally organised workstreams (ACT-NOW) project develops a detailed database of information on patients receiving systemic anti-cancer therapy across Aotearoa. ACT-NOW engages with the medical oncology, haematology, pharmacist and nursing communities to identify and reduce variation, enhance equity of access and support resource planning. 

ACT-NOW plans to publish all regimens across adult medical oncology and haematology to the Systemic Anti-Cancer Therapy (SACT) Regimen Library[footnoteRef:4] by December 2022.  [4:  The SACT Regimen library is a component of the ACT-NOW programme to manage the regimen development, maintenance and publication process. This serves as a source of truth for nationally developed regimen definitions and is designed to support more equitable, standardised and evidence driven treatment across Aotearoa. ] 


The ACT-NOW data specification, outlining key data items for the national collection to support analyses into equity, clinical quality and resource planning, was finalised in July 2022.

Te Aho o Te Kahu is working closely with Te Whatu Ora Data and Digital to design and build the IT infrastructure to receive, validate, store, link and analyse ACT-NOW data.

More information about ACT-NOW can be found on Te Aho o Te Kahu’s website. 
The structured pathology reporting of cancer in Aotearoa – data standards project
Consistent and comprehensive national structured pathology reporting of cancer is a top Te Aho o Te Kahu priority. We have established a project to develop data standards to enable the timely sharing of pathology information for decision-making purposes. The data standards will identify and describe the clinically relevant data elements to aid implementation in requesting and reporting pathology workflows for each cancer. Development and adoption of data standards is fundamental to support the sector to operate successfully in a digital data health environment. Te Aho o Te Kahu will develop data standards for most cancers over the coming years.

More information about the structured pathology data standards programme can be found on Te Aho o Te Kahu’s website. 

The radiation oncology collection project
Over 2017–18, the Ministry worked with DHBs and private providers to develop the radiation oncology collection (ROC), a central repository of detailed radiation oncology information. Te Aho o Te Kahu has continued this work.

The purpose of the ROC is to collect and report data to inform linear accelerator capacity planning, support fairer access to radiotherapy and drive more equitable radiation oncology treatment.

The next phase of the project is to analyse ROC data to inform service improvement. The national Radiation Oncology Working Group has identified some variations and is undertaking further investigations.

More information about the ROC project can be found on Te Aho o te Kahu’s website. 

The ROC dashboard can be found here.

These projects, along with others, such as work to update the national guidance for multidisciplinary meetings and work aimed at understanding and reducing cancer treatment waiting times, will provide data that we can use to calculate QPIs and support ongoing quality improvement initiatives.

Other agencies, such as such as Manatū Hauora, Te Aka Whai Ora and Te Whatu Ora, also have data quality improvement projects under way that will assist our ability to calculate and report on aspirational QPIs.
[bookmark: _Toc135906686]Cancer service planning programme
Cancer treatment services in Aotearoa provide high-quality care for most people, most of the time. However, the current service design does not work equally well for everybody. Māori and Pacific peoples experience poorer cancer outcomes than non-Māori, non-Pacific people. The 2022 national health reforms provided an opportunity to improve service design, improve cancer services and address inequities. 

Te Aho o Te Kahu has the mandate to provide leadership in cancer control in Aotearoa. As part of our role, we are undertaking a cancer service planning programme of work, aiming to develop the detailed strategic and policy advice, as well as ongoing support for implementation and sustainability, that Te Whatu Ora and Te Aka Whai Ora will need for the delivery and efficacy of cancer treatment services to improve.  

Phase one of this programme engaged with a wide range of stakeholders to understand the current challenges in cancer treatment services, define priority areas for action and develop a high-level vision. This led to the report He Mahere Ratonga Mate Pukupuku, Cancer Services Planning: a vision for cancer treatment in the reformed health system. It is available on Te Aho o Te Kahu website. 

Phase two started in 2022 and entails multiple streams of work. The first stream is focused on outlining how cancer treatment services should be specified, designed and delivered in Aotearoa in the future. This covers cancer surgery, systemic therapy, stem cell transplant and radiation treatment.  

The second stream focuses on the cancer workforce. This will have two parts, the first supporting treatment modality improvements and growing the workforce and the second a mechanism to respond to new opportunities as they arise. 

The other streams of work will reflect the broader cancer continuum including developing cancer care pathways and care coordination services for Māori and Pacific peoples.  

Taking a whole-of-cancer-service approach provides an opportunity to be innovative about different aspects of care, but in a way that is mindful of the need to strengthen all aspects of the service to enable transformation.   
[bookmark: _Toc135906687]Pancreatic cancer cohort
The cohort used for the analysis in this report comprised 2,556 people with a new primary diagnosis of pancreatic cancer from 1 January 2015 to 31 December 2019, as recorded on the NZCR. 

We have included all cases of pancreatic cancer except PNETs. The intent is that the cohort will comprise mostly pancreatic ductal adenocarcinoma, noting that it will also capture rare pancreatic cancers. It is well established that the majority of pancreatic cancer is ductal adenocarcinoma; however, many cases in the dataset do not have a histological classification, and as discussed in section 2.7, those that do most commonly have been given a generic adenocarcinoma label. 

Neuroendocrine tumours have been excluded from this analysis because this group of tumours have different biology, treatments, and outcomes and are therefore best grouped with other neuroendocrine tumours for the purposes of quality improvement.

Table 1 outlines the demographic characteristics of the cohort.
[bookmark: _Toc59020852][bookmark: _Toc61294215]
[bookmark: _Ref119071796][bookmark: _Toc109823147][bookmark: _Toc127348873]Table 1: Demographic characteristics of the pancreatic cancer cohort for those diagnosed 2015–2019
	
	People with pancreatic cancer

	
	N1
	%

	All cases

	Total
	2556
	100.00

	Year of diagnosis

	2015
	494
	19.33

	2016
	491
	19.21

	2017
	457
	17.88

	2018
	518
	20.27

	2019
	596
	23.32

	Sex

	Male
	1329
	52.00

	Female
	1227
	48.00

	Age group

	18–49
	96
	3.76

	50–59
	325
	12.72

	60–69
	680
	26.60

	70–79
	834
	32.63

	80+
	621
	24.30

	Ethnicity

	Māori
	282
	11.03

	Pacific peoples
	94
	3.68

	Asian
	116
	4.5

	European/other
	2022
	79.1

	Unknown
	42
	1.6

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	16.9

	Quintile 2
	480
	18.7

	Quintile 3
	564
	22.1

	Quintile 4
	556
	21.7

	Quintile 5 – most deprived
	522
	20.4

	Rural–urban status

	Rural/remote
	485
	18.9

	Urban
	2071
	81.0

	SEER summary staging

	Localised
	14
	0.5

	Regionalised
	212
	8.2

	Distant
	1526
	59.7

	Not known
	804
	31.4

	1 Excludes people registered with pancreatic cancer from death certificates only. 

	Source: NZCR



[bookmark: _Toc135906688]Quality performance indicators
[bookmark: _Toc135906689]Route to diagnosis
Indicator description
Proportion of people diagnosed with pancreatic cancer within 30 days of an emergency/acute admission to hospital.[footnoteRef:5] [5:  In this report, an emergency admission is defined as a hospital admission that is acute or unplanned and does not include people who attend the ED for review and are then discharged. An emergency admission may occur by a number of routes, including via the ED and an outpatient clinic. ] 

Context
The intention behind this indicator is that diagnosis following an emergency/acute admission to hospital should be rare, and there should not be significant variation across geographic, socioeconomic and ethnic groupings within Aotearoa.

The insidious onset of pancreatic cancer can contribute to a delay in diagnosis, and people diagnosed with pancreatic cancer following emergency/acute admission to hospital are more likely to have advanced disease (McPhail et al 2022). Where this occurs, it may indicate issues such as inadequate access to primary care 

Earlier detection of pancreatic cancer can lead to better outcomes, including better survival and lower risk of complications from treatment. Ideally, the majority of people with pancreatic cancer should be diagnosed through an established elective referral pathway.
Results
As Table 2 shows, 68.7% of people with pancreatic cancer had an emergency/acute admission in the 30 days prior to their cancer diagnosis. 

People over the age of 80 (78.1%) , Pacific peoples (76.6%) and Māori (74.8%) were more likely to have an emergency admission prior to their pancreatic cancer diagnosis.

The comparison between DHBs (Figure 1) shows that there were two DHBs outside the upper 95% confidence limit (South Canterbury and Taranaki), meaning a higher proportion of people diagnosed within 30 days of emergency admission to hospital. There were no DHBs below the lower 95% limit. Appendix B presents this data as a table stratified by DHB.
[bookmark: _Ref119072161][bookmark: _Toc127348874]Table 2: Proportion of people with pancreatic cancer diagnosed within 30 days following an emergency/acute admission to hospital, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent
	
	
	Emergency hospital admissions

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	1757
	68.7
	66.9–70.5

	Year of diagnosis

	2015
	494
	330
	66.8
	62.5–70.8

	2016
	491
	327
	66.6
	62.3–70.6

	2017
	457
	321
	70.2
	65.9–74.2

	2018
	518
	370
	71.4
	67.4–75.2

	2019
	596
	409
	68.6
	64.8–72.2

	Sex

	Male
	1329
	890
	67.0
	64.4–69.4

	Female
	1227
	867
	70.7
	68.1–73.1

	Age group

	18–49
	96
	61
	63.5
	53.6–72.5

	50–59
	325
	223
	68.6
	63.4–73.4

	60–69
	680
	428
	62.9
	59.2–66.5

	70–79
	834
	560
	67.1
	63.9–70.2

	80+
	621
	485
	78.1
	74.7–81.2

	Ethnicity

	Māori
	282
	211
	74.8
	69.4–79.5

	Pacific peoples
	94
	72
	76.6
	67.1–84.0

	Asian
	116
	74
	63.8
	54.7–72.0

	European/other
	2022
	1371
	67.8
	65.7–69.8

	Unknown
	42
	29
	69.0
	54.0–80.9

	Deprivation quintiles (NZDep2018)

	Quintile 1 – least deprived
	434
	275
	63.4
	58.7–67.8

	Quintile 2
	480
	327
	68.1
	63.8–72.1

	Quintile 3
	564
	385
	68.3
	64.3–72.0

	Quintile 4
	556
	387
	69.6
	65.7–73.3

	Quintile 5 – most deprived
	522
	383
	73.4
	69.4–77.0

	Rural–urban status

	Rural/remote
	485
	320
	66.0
	61.7–70.1

	Urban
	2071
	1437
	69.4
	67.4–71.3

	SEER summary staging

	Localised
	14
	7
	50.0
	26.8–73.2

	Regionalised
	212
	115
	54.2
	47.5–60.8

	Distant
	1526
	1082
	70.9
	68.6–73.1

	Not known
	804
	553
	68.8
	65.5–71.9

	1 Excludes people registered with pancreatic cancer from death certificates only.

	Sources: NZCR and National Minimum Dataset (NMDS) (hospital events)



[bookmark: _Ref119072176][bookmark: _Toc127348861]Figure 1: Proportion of people with pancreatic cancer diagnosed within 30 days following an emergency/acute admission to hospital, by district health board of residence
Note: Where a DHB is not represented on a funnel plot, this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Discussion
A considerable proportion (68.7%) of people with pancreatic cancer had an emergency/acute admission to hospital in the 30 days before their diagnosis. This is higher than the 60% found for Aotearoa in an international study by McPhail et al, which looked at diagnoses over the years 2012–2017 (McPhail et al 2022). The study included PNETs, which are excluded in this report; this is likely to explain the difference in results.

The proportion of people who had an emergency/acute admission to hospital over the 30 days prior to diagnosis was higher for Māori and Pacific peoples compared with European/other. It was also higher for people aged 80 years and over compared with all other age groups. Those living in higher-deprivation areas were more likely to be diagnosed within 30 days of an emergency/acute admission. This may be at least in part related to access to primary care.

We should note that the reasons for an acute or unplanned presentation and admission to hospital are not recorded; for example, an ED visit could be completely unrelated to the subsequent diagnosis of pancreatic cancer. This QPI is still important because of the information it provides on the importance of earlier diagnosis of pancreatic cancer, especially considering the high mortality rate associated with this cancer. It is also useful because it may reflect differences in the way that people access health care across the country. This QPI has exposed variation and the need for quality improvement activity in the context of other cancers, such as bowel, lung and prostate cancer, so it warrants inclusion in this report.
Recommendations
Recommendations
Hospital or district quality improvement
Ensure adequate primary care access to imaging (such as ultrasonography).
Examine district- or hospital-level data to determine reasons for admission.
Health system quality improvement
Develop nationally consistent high suspicion of cancer referral pathways.
Promote awareness of the importance of early diagnosis in primary care.
Encourage research into early diagnosis of pancreatic cancer.




[bookmark: _Toc135906690]Pancreatic resection
Indicator description
Proportion of people with pancreatic cancer who had a pancreatic resection.
Context
This indicator gives the proportion of people with pancreatic cancer who have had a pancreatic resection, as well as providing information about where the surgery is performed. There is evidence that centres with higher volumes of surgery have better outcomes (Kamisawa et al 2016; Ratnayake et al 2022) 

In addition to giving an indication of the proportion of people who have had surgery, this QPI can be considered a proxy for the proportion of people who will be candidates for neoadjuvant and/or adjuvant chemotherapy.[footnoteRef:6] Pancreatic resection followed by adjuvant chemotherapy is no longer the preferred approach for many people, and there is a trend towards neoadjuvant chemotherapy followed by pancreatic resection (Versteijne et al 2018). While not universally accepted, this change recognises the systemic nature of pancreatic cancer, the high probability of micro-metastatic disease at presentation, and evidence of the efficacy of neoadjuvant chemotherapy in prolonging survival in people with resectable and borderline resectable pancreatic cancer. [6:  This QPI can be considered in conjunction with QPI 3.5.] 


Therefore, a further intent behind this indicator is that all people with resectable and borderline resectable pancreatic cancer should be considered for neoadjuvant chemotherapy and surgical resection. In other words, referral pathways and pre-surgical work-up should include consultation with medical oncology about neoadjuvant chemotherapy.

For additional context, we note that there are indications for pancreatic resection other than pancreatic cancer, including, for example, chronic pancreatitis and mucinous cyst adenoma. Figure 3 shows pancreatic resections due to all causes for pancreatic cancer including and excluding neuroendocrine tumours (NETs) respectively. This highlights the broader context in which pancreatic resection for pancreatic cancer excluding NETs sits, which is the cohort for this report.
[bookmark: _Toc127348862]Figure 2: People who had a pancreatic resection (2015–2020) by district health board of service, for all indications, pancreatic cancer overall including neuroendocrine tumours  and pancreatic cancer excluding neuroendocrine tumours
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Results
Of people diagnosed with pancreatic cancer between 2015 and 2019, 7.2% had a pancreatic resection (Table 23). 

The data shows that younger people with pancreatic cancer were more likely to have a pancreatic resection. People from the European/other group and Asian people had a higher proportion of resection (7.6% and 7.8%, respectively) compared with Māori (5.7%). People living in areas of higher deprivation (quintiles 4 and 5) were less likely to have a pancreatic resection. There was no difference between people who lived in a rural/remote setting (8%) compared with an urban setting (7%). People diagnosed with localised and regionalised pancreatic cancer were more likely (64.3% and 62.7% respectively) to undergo pancreatic resection than those with metastatic disease (1.4%).

[bookmark: _Toc127348875]Table 3: Proportion of people diagnosed with pancreatic cancer who had pancreatic resection, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent
	
	
	Had pancreatic resection

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	184
	7.2
	6.3–8.3

	Year of diagnosis

	2015
	494
	40
	8.1
	6.0–10.8

	2016
	491
	44
	9.0
	6.7–11.8

	2017
	457
	37
	8.1
	5.9–11.0

	2018
	518
	28
	5.4
	3.8–7.7

	2019
	596
	35
	5.9
	4.3–8.1

	Sex

	Male
	1329
	108
	8.1
	6.8–9.7

	Female
	1227
	76
	6.2
	5.0–7.7

	Age group

	18–49
	96
	13
	13.5
	8.1–21.8

	50–59
	325
	34
	10.5
	7.6–14.3

	60–69
	680
	69
	10.1
	8.1–12.6

	70–79
	834
	61
	7.3
	5.7–9.3

	80+
	621
	7
	1.1
	0.5–2.3

	Ethnicity

	Māori
	282
	16
	5.7
	3.5–9.0

	Pacific peoples
	94
	*
	*
	1.7–10.4

	Asian
	116
	9
	7.8
	4.1–14.1

	European/other
	2022
	153
	7.6
	6.5–8.8

	Unknown
	42
	*
	*
	1.3–15.8

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	47
	10.8
	8.2–14.1

	Quintile 2
	480
	36
	7.5
	5.5–10.2

	Quintile 3
	564
	35
	6.2
	4.5–8.5

	Quintile 4
	556
	41
	7.4
	5.5–9.9

	Quintile 5 – most deprived
	522
	25
	4.8
	3.3–7.0

	Rural–urban status

	Rural/remote
	485
	39
	8.0
	5.9–10.8

	Urban
	2071
	145
	7.0
	6.0–8.2

	SEER Summary staging

	Localised
	14
	9
	64.3
	38.8–83.7

	Regionalised
	212
	133
	62.7
	56.1–69.0

	Distant
	1526
	21
	1.4
	0.9–2.1

	Not known
	804
	21
	2.6
	1.7–4.0

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and NMDS (hospital events)


Figure 3 and Figure 4 are funnel plots showing DHB resection rates by DHB of residence and DHB of service respectively. Pancreatic resection was performed in 13 centres. Auckland had the highest proportion of those with pancreatic cancer undergoing resection and Waikato the lowest. 

[bookmark: _Ref119072292][bookmark: _Toc127348863]Figure 3: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had pancreatic resection, by district health board of residence
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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[bookmark: _Ref119072303][bookmark: _Toc127348864]Figure 4 Proportion of people diagnosed with pancreatic cancer (2015–2019) who had pancreatic resection, by district health board of service
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Table 13 in Appendix B compares DHB of service with DHB of residence. Around 30% of those who had pancreatic resections had them performed outside their DHB of residence (this is equivalent to the tertiary referral rate).

Figure 5 is a representation of this group of people, showing their DHB of residence and where they underwent pancreatic resection. Table 4 also gives information on DHBs and patterns of surgical services. Due to low numbers, we are unable to show specific numbers; however, Figure 5 gives an indication as to referral patterns in Aotearoa. Four centres receive referrals from other centres: Auckland, Canterbury, Waikato and Waitematā.

[bookmark: _Ref119072423][bookmark: _Toc127348876]Table 4: Overview of referral patterns for people diagnosed with pancreatic cancer (2015–2019) who underwent pancreatic cancer resection, by DHB (inferred by comparison of DHB of residence and DHB of service)
	Resections performed and referrals received
	Resections performed, no referrals made, no referrals received
	Resections performed, some referrals made, no referrals received
	No resections performed, all referred
	No resections or referrals of cases living in area of residence 

	Auckland
Canterbury
Waikato
Waitematā
	Bay of Plenty
Hutt Valley
Wairarapa
	Capital and Coast
Counties Manukau
MidCentral
Nelson Marlborough
South Canterbury
Southern
	Hawke’s Bay
Lakes
Northland
Tairāwhiti
Taranaki
West Coast
	Whanganui



[bookmark: _Ref119072451][bookmark: _Toc127348865]Figure 5: People diagnosed with pancreatic cancer (2015–2019) who underwent pancreatic resection outside of their DHB of residence, showing their DHB of residence and DHB of service, representing tertiary referal flow (not all DHBs are represented, see Table 4). 
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Discussion
Overall, a small proportion of people with pancreatic cancer (7.2%) had a pancreatic resection. Other jurisdictions report similarly low proportions. Queensland, for example, reported in 2022 that 9% of people with pancreatic, biliary tract and duodenal cancers underwent pancreatic resection (Queensland Government 2022).

As numbers of pancreatic resections were small, results comparing groups should be interpreted with caution. However, we note some potential differences. People 80 years and over were less likely to have a pancreatic resection, as were those living in greater social deprivation: this may reflect comorbidity and frailty in those populations. Whether people were living in a rural or remote area did not appear to influence pancreatic resection proportion. Pancreatic resection was performed in only 64.3% of people with localised disease; similar findings are reported overseas (Bilimoria et al 2007).

Because the number of resections was low and widely dispersed across Aotearoa, it is not possible to draw definitive conclusions from individual DHBs; in the future, the data on pancreatic resections may need to be reported regionally and possibly over a longer interval. Pancreatic resections were performed in 13 DHBs (see Table 4), and there was a wide range of volumes across DHBs. Four DHBs received referrals from other centres. This is relevant considering the relationship with outcomes after pancreatic cancer surgery (Kamisawa et al 2016; Ratnayake et al 2022). Te Aho o Te Kahu is undertaking a cancer service planning project to assist other health agencies to determine optimal cancer service delivery across the country, including for surgical services. For further information on this programme, see section 2.8. 

As section 3.5 reports, the overall proportion of people with pancreatic cancer who were reviewed by a medical oncologist was only 23.9% (Table 7). Taken together, the QPIs relating to surgery and chemotherapy indicate that there are considerable opportunities for improving the treatment of pancreatic cancer patients in Aotearoa.
Recommendations
Recommendations
Hospital or district quality improvement
Review district- or hospital-level data to determine if there are inequities to comorbidity, access or more advanced disease at presentation.
Ensure all eligible patients have the opportunity to seek specialist advice from a medical oncologist.
Health system quality improvement
Consider reporting data over a longer interval and/or larger geographic area. 
Continue investigation of optimal cancer service delivery across the country through the cancer service planning programme, which includes surgical services (see section 2.8).  


[bookmark: _Toc135906691]Biliary drainage/stenting
Indicator description
Proportion of pancreatic cancer patients who had a biliary drainage procedure.
Context
The intention behind this indicator is that all people with pancreatic cancer should have biliary drainage for obstructive jaundice when indicated. 

Biliary drainage can be performed prior to pancreatic resection. While not all people require this procedure before surgery, in some instances it may be performed due to an anticipated prolonged delay before pancreatic resection. There may therefore be a link between the number of biliary drainage procedures and the prevalence of delay before definitive surgery. Although national level data is not available to differentiate by indication, the overall proportion of biliary drainage procedures and variations by DHB may provide insights.

Other indications include symptom management, including in the setting of palliative care (such as intractable pruritus), and pre-treatment stenting prior to neoadjuvant chemotherapy.

Biliary drainage and stenting are usually achieved by endoscopy, but may require a percutaneous transhepatic approach by interventional radiology. 
Results
The overall proportion of people who had had biliary drainage was 34.8% (Table 5). There was no variation associated with sex, age or deprivation quintile. The proportion was slightly higher for people in rural/remote settings, at 36.9%, compared with 34.3% for urban people. 

Māori and Asian people had a higher proportion of biliary drainage/stenting procedures (at 37.2% and 41.4% respectively) compared with Pacific peoples (33%) and those in the European/other group (34.3%).

The comparison between DHBs of residence (Figure 6) showed that five DHBs were outside the 95% confidence limits: Northland and Southland had higher proportions while Auckland, Nelson Marlborough and Canterbury had lower proportions. The comparison between DHB of service (Figure 7) showed two DHBs above the 95% confidence limit and 2 below; these were different DHBs to the aforementioned comparison.

Table 13 in Appendix B shows biliary drainage procedures by DHB of residence and service. The majority of DHBs performed these procedures. Of those who had biliary drainage, 16% had it performed outside their DHB of residence (this is equivalent to the tertiary referral rate).

[bookmark: _Toc127348877]Table 5: Proportion of people diagnosed with pancreatic cancer who had a biliary drainage or stenting procedure, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent
	
	
	Had biliary drainage/stenting procedure

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	890
	34.8
	33.0–36.7

	Year of diagnosis

	2015
	494
	174
	35.2
	31.1–39.5

	2016
	491
	159
	32.4
	28.4–36.6

	2017
	457
	158
	34.6
	30.4–39.0

	2018
	518
	184
	35.5
	31.5–39.7

	2019
	596
	215
	36.1
	32.3–40.0

	Sex

	Male
	1329
	466
	35.1
	32.5–37.7

	Female
	1227
	424
	34.6
	31.9–37.3

	Age group

	18–49
	96
	34
	35.4
	26.6–45.4

	50–59
	325
	113
	34.8
	29.8–40.1

	60–69
	680
	254
	37.4
	33.8–41.1

	70–79
	834
	276
	33.1
	30.0–36.4

	80+
	621
	213
	34.3
	30.7–38.1

	Ethnicity

	Māori
	282
	105
	37.2
	31.8–43.0

	Pacific peoples
	94
	31
	33.0
	24.3–43.0

	Asian
	116
	48
	41.4
	32.8–50.5

	European/other
	2022
	694
	34.3
	32.3–36.4

	Unknown
	42
	12
	28.6
	17.2–43.6

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	149
	34.3
	30.0–38.9

	Quintile 2
	480
	155
	32.3
	28.3–36.6

	Quintile 3
	564
	210
	37.2
	33.3–41.3

	Quintile 4
	556
	197
	35.4
	31.6–39.5

	Quintile 5 – most deprived
	522
	179
	34.3
	30.3–38.5

	Rural–urban status

	Rural/remote
	485
	179
	36.9
	32.7–41.3

	Urban
	2071
	711
	34.3
	32.3–36.4

	SEER summary staging

	Localised
	14
	*
	*
	7.6–47.6

	Regionalised
	212
	*
	*
	34.2–47.3

	Distant
	1526
	413
	27.1
	24.9–29.3

	Not known
	804
	388
	48.3
	44.8–51.7

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and NMDS (hospital events)



[bookmark: _Ref119072619][bookmark: _Toc127348866]Figure 6: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had a biliary drainage or stenting procedure, by district health board of residence
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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[bookmark: _Ref119072611][bookmark: _Toc127348867]Figure 7 Proportion of people diagnosed with pancreatic cancer (2015–2019) who had a biliary drainage or stenting procedure, by district health board of service
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Discussion
Overall, 34.8% of people with pancreatic cancer had a biliary drainage or stenting procedure, and it was more common in people of Māori and Asian ethnicity. 

There was less variation than we expected in the proportion of biliary drainage across DHBs. The explanations for existing variation may include differences in case mix, access to the procedure and the proportion of patients receiving neoadjuvant chemotherapy. There may also be a relationship with the proportion of people receiving pancreatic resection; therefore, this QPI can be considered in conjunction with QPI 3.2, ‘Pancreatic resection’.   

Where the disease is localised, a person is more likely to undergo surgery without biliary drainage or stenting. Due to the low numbers involved in this indicator, caution is required in interpreting the data. A person with regionalised disease is more likely to require neoadjuvant treatment and more likely to undergo stenting to manage jaundice while awaiting surgery. The ‘not known’ extent-of-disease group is large, meaning there are notable limitations to the interpretation of this stratified data. 

Recommendations
Recommendations
Hospital or district quality improvement
Collect data on indication for biliary drainage and stenting. This will give information on whether biliary drainage is being performed as a bridge to pancreatic resection (which may reflect delays to surgery), due to neoadjuvant chemotherapy or to palliate symptoms in a patient not being considered for pancreatic resection.
Health system quality improvement
Standardise indications for pre-operative biliary stenting/drainage.


[bookmark: _Toc135906692]Tissue diagnosis
Indicator description
Proportion of people with pancreatic cancer who had a recorded tissue diagnosis at the time of registration.
Context
Tissue diagnosis is the histologic or cytologic confirmation of cancer type, as performed by a pathologist. It is important for guiding some treatment decisions. A tissue diagnosis identifies the tumour type, enables molecular analysis to ascertain the suitability of targeted therapies and can contribute to estimating prognosis.

A tissue diagnosis is indicated for all people with suspected pancreatic cancer and who are fit for treatment. The intent of this indicator is to explore whether this is occurring and if there is any variation in practice.

We note that biopsies carry a risk of complication, and not every patient will benefit from tissue diagnosis. There are a number of situations in which a tissue diagnosis is not possible and reasons why a tissue diagnosis is not indicated; for example, if a person is too frail for treatment or nearing the end of their life. 
Results
The overall proportion of people with pancreatic cancer who had a tissue diagnosis was 56.4% (Table 6). 

A tissue diagnosis was less common in older people compared to the younger age groups (the proportion for those aged 80+ years was 22% compared with people aged 18-49 years at 86.5%) and also more common for females compared with males (proportions were 53.1% and 59.4% respectively). Māori (56.4%) and people in the European/other (55.5%) group were less likely to have a tissue diagnosis than Pacific peoples (62.8%) and people of Asian ethnicity (71.6%). 

People living in the most deprived areas were less likely to have a tissue diagnosis than those in least deprived areas (proportions for quintiles 5 and 1 respectively were 51.9% and 64.3%). People living in rural/remote settings were more likely to have a tissue diagnosis compared to those living in an urban setting (proportions were 62.9% and 54.9% respectively).   

As we expected, people diagnosed with localised and regionalised pancreatic cancer were more likely to have a tissue diagnosis (proportions were 92.9% and 93.9% respectively) than those with distant pancreatic cancer (55.0%).

The comparison between DHBs (Figure 8) shows four DHBs (Auckland, Counties Manukau, Waitematā and Capital Coast) above the 95% confidence limit with a tissue diagnosis proportion above 65%. There were five DHBs (Canterbury, Bay of Plenty, Southern, Nelson-Marlborough and South Canterbury) below the 95% confidence limit with a tissue diagnosis proportion below 50%. Table 14 in Appendix B presents stratification by DHB.

[bookmark: _Ref119072699][bookmark: _Toc127348878]Table 6: Proportion of people diagnosed with pancreatic cancer who had tissue diagnosis, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent 
	
	
	Had tissue diagnosis

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	1441
	56.4
	54.4–58.3

	Year of diagnosis

	2015
	494
	264
	53.4
	49.0–57.8

	2016
	491
	278
	56.6
	52.2–60.9

	2017
	457
	271
	59.3
	54.7–63.7

	2018
	518
	285
	55.0
	50.7–59.3

	2019
	596
	343
	57.6
	53.5–61.5

	Sex

	Male
	1329
	790
	59.4
	56.8–62.1

	Female
	1227
	651
	53.1
	50.3–55.8

	Age group

	18–49
	96
	83
	86.5
	78.2–91.9

	50–59
	325
	251
	77.2
	72.4–81.5

	60–69
	680
	499
	73.4
	69.9–76.6

	70–79
	834
	470
	56.4
	53.0–59.7

	80+
	621
	138
	22.2
	19.1–25.7

	Ethnicity

	Māori
	282
	159
	56.4
	50.5–62.0

	Pacific peoples
	94
	59
	62.8
	52.7–71.9

	Asian
	116
	83
	71.6
	62.8–79.0

	European/other
	2022
	1122
	55.5
	53.3–57.6

	Unknown
	42
	18
	42.9
	29.1–57.8

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	279
	64.3
	59.7–68.7

	Quintile 2
	480
	286
	59.6
	55.1–63.9

	Quintile 3
	564
	305
	54.1
	50.0–58.1

	Quintile 4
	556
	300
	54.0
	49.8–58.1

	Quintile 5 – most deprived
	522
	271
	51.9
	47.6–56.2

	Rural–urban status

	Rural/remote
	485
	305
	62.9
	58.5–67.1

	Urban
	2071
	1136
	54.9
	52.7–57.0

	SEER summary staging

	Localised
	14
	13
	92.9
	68.5–98.7

	Regionalised
	212
	199
	93.9
	89.8–96.4

	Distant
	1526
	840
	55.0
	52.5–57.5

	Not known
	804
	389
	48.4
	44.9–51.8

	1 Excludes people registered with pancreatic cancer from death certificates only. 

	Sources: NZCR



[bookmark: _Ref119072716][bookmark: _Toc127348868]Figure 8: Proportion of people diagnosed with pancreatic cancer who had tissue diagnosis, by district health board of residence
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Discussion
People who require a tissue diagnosis include those for whom there is diagnostic uncertainty (such as whether a mass is cancer or not) and those for whom chemotherapy is offered before surgical resection. Groups with a lower proportion of tissue diagnosis may have had higher proportions of comorbidity or frailty, meaning they were not candidates for surgical and medical oncology treatment. This may account for the lower proportion of tissue diagnoses performed for older age groups and people with a distant extent of disease.

The lower proportion of tissue diagnosis among Māori and for those living in more deprived areas is likely to be attributable to a combination of reasons that may include higher comorbidity and reduced access to diagnostic services. Varying rates of access to diagnostics such as endoscopic ultrasound or CT guided biopsy may also explain geographical variation, noting that four of the five DHBs below the lower 95% confidence limit are in the South Island. 
Recommendations
Recommendations
Hospital or district quality improvement
Consider all patients for tissue diagnosis. This consideration may consist of a formal discussion between the clinician and the person diagnosed with pancreatic cancer and should include those who may not want to undergo treatment.


[bookmark: _Toc135906693]Medical oncology review
Indicator description
Proportion of people with pancreatic cancer who were reviewed by a medical oncologist.
Context
People diagnosed with pancreatic cancer should be given the opportunity to consult with a medical oncologist regarding systemic therapy for malignancy. The intention behind this indicator is to identify how often this occurs.

Most pancreatic cancer patients present with locally advanced or metastatic disease, which means that surgical management is not appropriate, and medical management should be the mainstay of treatment. Patients with all stages of pancreatic cancer benefit from chemotherapy, but their performance status, and therefore fitness for chemotherapy, falls rapidly over time. Therefore, timely access will lead to better outcomes. Importantly, people with all stages of pancreatic cancer benefit from medical oncology review, even where there are no plans for systemic therapy; for example, to manage endocrine or exocrine complications.

Research has demonstrated improved survival in those who meet with a medical oncologist (Mavros et al 2019). The magnitude of benefit is greater in earlier stages via neo-adjuvant and adjuvant systemic therapy. However, there is also a correlation between meeting with a medical oncologist and survival improvement for those with advanced disease (Mavros et al 2019; Santucci et al 2022).
Results
The overall proportion of people with pancreatic cancer who were reviewed by a medical oncologist was 23.9% (Table 7).

The proportion of people reviewed by a medical oncologist varied by age; the proportion was lowest in those over 80 years of age (4.8%) and highest in the 18–49-year age group (43.8%).  

Māori and those in the European/other group were less likely to be reviewed by a medical oncologist (21.3% and 23.6% respectively) than Pacific (27.7%) and Asian (32.8%) people. 

People living in the most deprived areas were less likely to be reviewed by a medical oncologist than those living in the least deprived areas (20.5% for quintile 5 and 30% for quintile 1). 

People living in rural/remote settings were more likely to be reviewed by a medical oncologist than those living in an urban setting (proportions were 26% and 23.4% respectively).   

Comparison between DHBs (Figure 9) shows two DHBs (Auckland and Counties Manukau) above the 95% confidence limit and three DHBs (MidCentral, Bay of Plenty and Southern) below the 95% confidence limit. Table 15 in Appendix B presents stratification by DHB.

[bookmark: _Ref119072481][bookmark: _Toc127348879]Table 7: Proportion of people diagnosed with pancreatic cancer who were reviewed by a medical oncologist, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent 
	
	
	Reviewed by a medical oncologist

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	611
	23.9
	22.3–25.6

	Year of diagnosis

	2015
	494
	84
	17.0
	13.9–20.6

	2016
	491
	127
	25.9
	22.2–29.9

	2017
	457
	120
	26.3
	22.4–30.5

	2018
	518
	133
	25.7
	22.1–29.6

	2019
	596
	147
	24.7
	21.4–28.3

	Sex

	Male
	1329
	327
	24.6
	22.4–27.0

	Female
	1227
	284
	23.1
	20.9–25.6

	Age group

	18–49
	96
	42
	43.8
	34.3–53.7

	50–59
	325
	116
	35.7
	30.7–41.0

	60–69
	680
	230
	33.8
	30.4–37.5

	70–79
	834
	193
	23.1
	20.4–26.1

	80+
	621
	30
	4.8
	3.4–6.8

	Ethnicity

	Māori
	282
	60
	21.3
	16.9–26.4

	Pacific peoples
	94
	26
	27.7
	19.6–37.4

	Asian
	116
	38
	32.8
	24.9–41.7

	European/other
	2022
	477
	23.6
	21.8–25.5

	Unknown
	42
	10
	23.8
	13.5–38.5

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	130
	30.0
	25.8–34.4

	Quintile 2
	480
	111
	23.1
	19.6–27.1

	Quintile 3
	564
	135
	23.9
	20.6–27.6

	Quintile 4
	556
	128
	23.0
	19.7–26.7

	Quintile 5 – most deprived
	522
	107
	20.5
	17.3–24.2

	Rural–urban status

	Rural/remote
	485
	126
	26.0
	22.3–30.1

	Urban
	2071
	485
	23.4
	21.6–25.3

	SEER summary staging

	Localised
	14
	*
	*
	16.3–61.2

	Regionalised
	212
	*
	*
	48.9–62.2

	Distant
	1526
	331
	21.7
	19.7–23.8

	Not known
	804
	157
	19.5
	16.9–22.4

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and National Non-Admitted Patient Collection (NNPAC)



[bookmark: _Ref119072784][bookmark: _Toc127348869]Figure 9: Proportion of people diagnosed with pancreatic cancer who were reviewed by a medical oncologist, by district health board of residence
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Discussion
It is well accepted that the majority of people with pancreatic cancer will benefit from a review by a medical oncologist and consideration of systemic therapy, but this occurred in only 23.9% of cases. Studies internationally vary in their reports of the proportion of people reviewed by medical oncologists. Researchers found a similarly low 31% in Nova Scotia (Hurton et al 2017). Other Canadian figures show a higher proportion of people who received medical oncology review, even excluding those with localised disease. In Ontario, 64.9% of people with advanced pancreatic cancer had a medical oncology review (Mavros et al 2019) and in Alberta, the figure was 54% (Abdel-Rahman et al 2018).

It is notable that less than half (43.8%) of those aged between 18 and 48 years were seen by a medical oncologist. Although people living in remote/rural settings were more likely to be reviewed by a medical oncologist (26% compared with 23.4%), those living in the most deprived settings were less likely to be reviewed by a medical oncologist than those living in the least deprived settings (20.5% for quintile 5 compared with 30% for quintile 1). 

There is evidence internationally that nihilism regarding treatment of pancreatic cancer is reducing (O'Reilly et al 2020). However, it is possible that this plays a part in the lower proportion of people receiving medical oncology review in Aotearoa.
Recommendations
Recommendations
Hospital or district quality improvement
Offer every pancreatic cancer patient a discussion with a medical oncologist as early as possible. 
For people with pancreatic cancer diagnosed at a localised or regionalised SEER summary stage, districts may choose to examine their local data and consider using a quality improvement approach to prioritise these patients for medical oncology review, as these patients will experience the most potential absolute benefit from multi-modality care.
Agree on definitions of ‘high suspicion’ of pancreatic cancer and referral guidelines nationally to ensure equitable care. Pancreatic adenocarcinoma is metastatic at diagnosis for the majority of patients, and any delay to pathways can mean a person misses the opportunity to gain survival benefit from systemic therapy, as their performance status can decline quickly. 
Adopt multidisciplinary ‘one-stop’ clinics for entry from primary to secondary care for patients with a ‘high suspicion’ of pancreatic cancer. A multidisciplinary approach can also support centres where there is limited medical oncology capacity.
[bookmark: _Toc135906694]Radiation therapy
Indicator description
Proportion of people with pancreatic cancer who received radiation therapy.
Context
People with pancreatic cancer should be given the opportunity to discuss their radiation treatment options and to have radiation treatment where this is appropriate. The intention behind this indicator is to measure whether this is occurring, giving providers the opportunity to further investigate if necessary.

Radiation therapy is an alternative means of local control and palliation for non-resectable pancreatic cancer. It can act as a reasonable alternative to chemotherapy for patients having shorter courses of palliative therapy. Tissue diagnosis is not always a prerequisite for radiation therapy in the palliative setting, with treatment being delivered on a radiological diagnosis.

In patients with borderline resectable disease who are being offered neoadjuvant chemotherapy, the addition of radiation therapy can improve disease-free survival, negative resection margin rates (Versteijne et al 2020) and local control (Hammel et al 2016).

The shift to include radiation therapy more in the management of pancreatic cancer is being realised in the adjuvant, neoadjuvant and definitive settings, as outlined in international guidelines (eviQ Cancer Treatments Online 2021; Palta et al 2019).
Results
The overall proportion of people with pancreatic cancer who had radiation therapy was 4.9% (Table 8). 

Numbers of people receiving radiation therapy were small, making it difficult to comment on differences between groups; results should be interpreted with caution. Māori and people in the European/other group may have been less likely to receive radiation therapy (proportions were 7.8% and 4% respectively) than Asian (10.3%) people. The proportion of people receiving radiation therapy appeared lower for older age groups: proportions were 16.7% for 18–49-year-olds and 1.1% for those 80 years and over.  

The comparison between DHBs (Figure 10) was compromised by the small number of patients; definitive conclusions are difficult to draw. Table 16 in Appendix B presents stratification by DHB.

[bookmark: _Ref119072844][bookmark: _Toc127348880]Table 8: Proportion of people diagnosed with pancreatic cancer who had radiation therapy, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent  
	
	
	Had radiation therapy

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	125
	4.9
	4.1–5.8

	Year of diagnosis

	2015
	494
	25
	5.1
	3.5–7.4

	2016
	491
	17
	3.5
	2.2–5.5

	2017
	457
	19
	4.2
	2.7–6.4

	2018
	518
	27
	5.2
	3.6–7.5

	2019
	596
	37
	6.2
	4.5–8.4

	Sex

	Male
	1329
	68
	5.1
	4.1–6.4

	Female
	1227
	57
	4.6
	3.6–6.0

	Age group

	18–49
	96
	16
	16.7
	10.5–25.4

	50–59
	325
	28
	8.6
	6.0–12.2

	60–69
	680
	45
	6.6
	5.0–8.7

	70–79
	834
	29
	3.5
	2.4–4.9

	80+
	621
	7
	1.1
	0.5–2.3

	Ethnicity

	Māori
	282
	22
	7.8
	5.2–11.5

	Pacific peoples
	94
	*
	*
	2.3–11.9

	Asian
	116
	12
	10.3
	6.0–17.2

	European/other
	2022
	84
	4.2
	3.4–5.1

	Unknown
	42
	*
	*
	1.3–15.8

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	17
	3.9
	2.5–6.2

	Quintile 2
	480
	30
	6.2
	4.4–8.8

	Quintile 3
	564
	27
	4.8
	3.3–6.9

	Quintile 4
	556
	19
	3.4
	2.2–5.3

	Quintile 5 – most deprived
	522
	32
	6.1
	4.4–8.5

	Rural–urban status

	Rural/remote
	485
	19
	3.9
	2.5–6.0

	Urban
	2071
	106
	5.1
	4.2–6.2

	SEER summary staging

	Localised
	14
	*
	*
	1.3–31.5

	Regionalised
	212
	*
	*
	4.0–10.8

	Distant
	1526
	58
	3.8
	3.0–4.9

	Not known
	804
	52
	6.5
	5.0–8.4

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and ROC



[bookmark: _Ref119072866][bookmark: _Toc127348870]Figure 10: Proportion of people diagnosed with pancreatic cancer who had radiation therapy, by district health board of residence
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.   
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Discussion
Overall, the low proportion (4.9%) of people with pancreatic cancer receiving radiation therapy is in keeping with international data (Cancer Research UK 2017). 

The younger age group (those aged 18–49 years) were more likely to receive radiation therapy than older age groups (but note that the numbers are small). This might be because an active palliative intervention with radiotherapy is more likely to be offered to a patient with good baseline performance status and larger physiological reserve to withstand the side effects. 

Some DHB regions had a very low proportion of people receiving radiation therapy, warranting further investigation at the DHB level. The explanation may involve factors such as reduced access to radiation therapy between DHBs or better access to coeliac plexus block as an alternative to radiation therapy for faster-acting pain relief.
Recommendations
Recommendations
Hospital or district quality improvement
Include a radiation oncologist as part of the multidisciplinary team for the management of pancreatic cancer patients.
Offer every pancreatic cancer patient a discussion with a radiation oncologist.
Health system quality improvement
In future calculations of this QPI, include reporting by the type of radiation therapy received (eg, stereotactic, brachytherapy or external beam).














[bookmark: _Toc135906695]Days alive and out of hospital
Indicator description
The median number of days people spend alive and out of hospital 30 days after pancreatic resection for pancreatic cancer.
Context
People with pancreatic cancer receiving optimal care will have a lower complication rate and a shorter hospital stay, which will be reflected in a more days alive and out of hospital. ‘Out of hospital’ means the patient has been discharged and not readmitted to any hospital over the 30 days from the date of resection.

This indicator is designed as a person-centred measure (Jerath et al 2019). The intention is to focus on information at the level of the individual. A comparison is also made between DHBs, noting that small numbers in each DHB make interpretation difficult. Any inequities in relation to complication rates and outcomes can be measured by this indicator.

This section reports on days alive and out of hospital in the 30 days after pancreatic resection. Appendix B provides information on days alive and out of hospital in a 90-day period.
Results
People diagnosed with pancreatic cancer between 2015 and 2019 who had had a pancreatic resection were alive and out of hospital for a median of 20 days in the 30 days after surgery (Table 9). The median number of days was similar for females (21 days) and males (20 days) and across different age groups. 
 
Noting small numbers, Pacific peoples had the lowest median days alive and out of hospital at 30 days (13 days) compared with Māori (20 days), people in the European/other group (20 days) and Asian people (21 days). People living in the most deprived areas had the lowest median number of days alive and out of hospital for the 30 days following a pancreatic resection compared with those living in the least deprived areas (the median number of days for people in quintile 5 was 18.5 days, compared with 21.5 for people in quintile 1). 

There was no difference in the median number of days alive and out of hospital for people living in rural/remote settings (20 days) and urban settings (20 days). There was also no difference in median number days alive and out of hospital between patients with localised and distant disease (21 days). Table 18 in Appendix B presents stratification by DHB.   

[bookmark: _Ref119072884][bookmark: _Toc127348881]Table 9: Median number of days alive and out of hospital at 30 days following pancreatic resection for pancreatic cancer for those diagnosed between 2015 and 2019
	
	
	
	Days alive and out of hospital at 30 days following pancreatic resection

	
	Had pancreatic resection
	Discharged routinely1
	Median
	Minimum
	Maximum

	All cases

	Total
	184
	167
	20.0
	0
	27

	Year of diagnosis

	2015
	40
	35
	17.0
	0
	25

	2016
	44
	39
	20.0
	2
	26

	2017
	37
	35
	20.0
	0
	27

	2018
	28
	26
	20.0
	0
	26

	2019
	35
	32
	21.0
	0
	24

	Sex

	Male
	108
	96
	20.0
	0
	27

	Female
	76
	71
	21.0
	0
	26

	Age group

	18–49
	13
	12
	20.5
	0
	24

	50–59
	34
	32
	20.0
	0
	25

	60–69
	69
	68
	20.0
	0
	26

	70–79
	61
	50
	20.0
	0
	27

	80+
	7
	5
	21.0
	5
	22

	Ethnicity

	Māori
	16
	14
	20.0
	0
	25

	Pacific peoples
	*
	*
	13.0
	6
	25

	Asian
	9
	9
	21.0
	7
	24

	European/other
	153
	138
	20.0
	0
	27

	Unknown
	*
	*
	21.0
	21
	21

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	47
	40
	22.0
	0
	27

	Quintile 2
	36
	34
	20.0
	0
	23

	Quintile 3
	35
	32
	19.5
	0
	25

	Quintile 4
	41
	39
	21.0
	0
	26

	Quintile 5 – most deprived
	25
	22
	18.5
	0
	25

	Rural–urban status

	Rural/remote
	39
	34
	20.0
	0
	27

	Urban
	145
	133
	20.0
	0
	26

	SEER summary staging

	Localised
	9
	7
	21.0
	5
	24

	Regionalised
	133
	123
	20.0
	0
	26

	Distant
	21
	19
	21.0
	11
	27

	Not known
	21
	18
	20.0
	0
	23

	1 Excludes in-hospital deaths and those who were discharged to another facility. 
* Suppressed due to low number of cases.
0 means that a patient has never been discharged from the hospital

	Sources: NZCR and NMDS (hospital events)



Figure 11 presents this indicator across DHBs. This information should be interpreted with caution due to low numbers, and we note that not all DHBs are represented due to small number suppression. For DHB of service, the median number of days alive and out of hospital for Waikato and Canterbury sat above the national median. 

[bookmark: _Ref119072952][bookmark: _Toc127348871][bookmark: _Hlk105609823]Figure 11: Median number of days alive and out of hospital at 30 days following pancreatic resection for those diagnosed between 2015 and 2019 by district health board of residence and district health board of service
Note: Where a DHB is not represented, this may be due to either suppression due to low numbers or there being zero cases in that DHB.
Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Discussion
Low numbers of pancreatic resections mean that caution is required in interpreting the data for this indicator. It would be beneficial to review future data on a regional basis and over a longer time period. 

We note that the data applies to different types of hospital operations; this may contribute to differences. In other words, this metric might be skewed by case mix, including the complexity of the cancer or the person’s general health. Patients at centres undertaking complex resections (for instance, pancreatic resections that are provided to more comorbid patients and include venous resection, multi-visceral resection and/or arterial reconstruction) may be at higher risk of complications, leading to a lower median number of days alive and out of hospital. At this stage it is not possible to risk-adjust for case mix.

The median number of days alive and out of hospital at 30 days was lower for Pacific people (13 days) compared with Māori (20 days), those in the European/other group (20 days) and Asian (21 days). If this is a true difference, the reasons for this are not identified, but could include risk profile, delays in presentation, differences in referral pathways and institutional differences in practice. Similar or other factors might explain the lower median number of days alive and out of hospital at 30 days for those living in the most deprived areas (the number for people living in quintile 5 was 18.5 days) compared with least deprived areas (the number for people living in quintile 1 was 22 days). It is notable that there was no difference in this indicator according to whether people lived in rural/remote or urban settings. 
Recommendations
Recommendations
Hospital or district quality improvement
Consider further investigation if the rate for a particular hospital is outside the norm or 95% confidence interval. 


[bookmark: _Toc135906696]Post-operative mortality
Indicator description
Proportion of people with pancreatic cancer who died within 30 and 90 days of pancreatic resection.
Context
The mortality rate at 30 and 90 days after pancreatic resection should be equivalent to the rate in other comparable countries, and there should not be significant variation across geographic, socioeconomic or ethnic groupings. 

Post-operative mortality is a marker of the quality and safety of cancer treatment provided by the multidisciplinary team. Death within 30 or 90 days of pancreatic resection may mean the treatment was inappropriate, the patient's fitness to receive surgery was not adequately assessed or the post-surgical monitoring was suboptimal. It may also be due to disease progression.

The results of this indicator will assist exploration of these factors. 

We plan for future QPI reports to include a more comprehensive indicator that looks at mortality after all treatment with curative intent, including adjuvant and neoadjuvant chemotherapy.
Results
Given the low mortality rate and the low number of pancreatic resections, it is not possible to conduct subgroup analyses based on year, sex, age, ethnicity, deprivation, rurality or extent of disease.

The overall 30-day mortality rate following pancreatic resection for people diagnosed with pancreatic cancer between 2015 and 2019 was 3.8%. The 90-day mortality rate was 5.4%.
Discussion
International comparisons indicate that mortality rates of less than 5% are typical for population-based studies (McPhee et al 2007; Queensland Government 2022; Swanson et al 2014). Mortality rates of 2% or less are reported from international centres of excellence (Lidsky et al 2017; O'Mahoney et al 2016; Swanson et al 2014), indicating that there is room for improvement in Aotearoa. This might come through better case selection, restricting pancreatic resections to higher volume centres, improving ‘failure to rescue’[footnoteRef:7] rates, and more timely and effective chemotherapy, for example. [7:  ‘Failure to rescue’ rates indicate the number of deaths in hospital that could have been prevented.] 

Recommendations
Recommendations
Hospital or district quality improvement
Continue to collect and report on ‘failure to rescue’ data to inform discussions at hospital mortality and morbidity meetings. 
At district level, investigate mortality after pancreatic resection to determine if there are systemic issues. 
· 

[bookmark: _Toc135906697]Overall survival
Indicator description
Proportion of people with pancreatic cancer who survived at 1, 2 and 5 years from diagnosis.
Context
Survival rates from pancreatic cancer in Aotearoa should at least be equivalent to those in other comparable countries. There should not be significant variation across geographic, socioeconomic and ethnic groupings.

Overall survival rates are an indication of the quality of clinical management and outcome measures. These rates reflect many factors, including early detection, the general health and wellbeing of the population, access to health care and genetic and environmental variables.

For most cancers, survival at 5 years after diagnosis is generally accepted as an indicator of cure. As pancreatic cancer has a poor prognosis, 1-year and 2-year survival time is more informative about the overall quality and effectiveness of care (O'Brien et al 2010); therefore, only 1- and 2-year survival rates are reported here. 

Please note, these survival statistics are calculated using crude (unadjusted) data.  Ethnicity-stratified data should be interpreted with caution and should not be used to make comparisons between ethnic groups, particularly for this QPI relating to survival.

Results
The overall survival of people with pancreatic cancer from 2015 to 2019 was 21.8% at 1 year and 9.7% at 2 years (Table 10).

The survival rate at 1 and 2 years was marginally higher for males (23.6% and 10.3% respectively) than it was females (19.8% and 9.1% respectively).  

There was a substantial reduction in survival with age. For 1-year survival the rate ranged from 36.5% (for the 18–49 age group) to 10.1% (for the 80+ age group). For 2-year survival it ranged from 17.6% to 2.6%. 

Māori (20.6%) and those in the European/other group (21.6%) people had lower 1-year survival rates compared with Pacific (25%) and Asian (28.4%) people. The 2-year survival figures for Māori (9.2%) and people in the European/other group (9.4%) were lower than the equivalent figure for Asian people (16.1%). 

Those people living in the most deprived areas had lower 1-year and 2-year survival rates than those in least deprived areas. For 1-year survival the rate was 18% for quintile 5 and 28.6% for quintile 1. For 2-year survival it was 7.5% and 14.9% respectively.

People living in rural/remote settings had a marginally higher 1-year survival rate than those living in an urban setting (those rates were 23.1% and 21.5% respectively). There was no difference for the 2-year survival rate.  

People diagnosed with localised and regionalised pancreatic cancer had higher 1-year survival rates (78.6% and 67.9% respectively) than those with distant disease (9.7%).  

The comparison between DHBs (Figure 10) for one-year survival rates shows one DHB (Auckland) above the 99.8% confidence limit, one DHB on the upper 95% confidence limit (Waitematā) and no DHBs below the 95% confidence limit. 

The 2- and 5-year survival figures were too small to analyse by DHB; therefore funnel plots are not presented.

Table 19 in Appendix B presents stratification by DHB.

[bookmark: _Ref119072985][bookmark: _Toc127348882]Table 10: Proportion of people diagnosed with pancreatic cancer alive 1 and 2 years after diagnosis, by year of diagnosis (2015–2019), sex, age group, ethnicity, deprivation and disease extent  
	
	1-year overall survival
	2-year overall survival

	
	Cases1,2
	N
	%
	95% confidence intervals
	Cases1,3
	N
	%
	95% confidence intervals

	All cases

	Total
	2556
	557
	21.8
	20.2–23.4
	1960
	191
	9.7
	8.5–11.1

	Year of diagnosis

	2015
	494
	117
	23.7
	20.1–27.6
	494
	54
	10.9
	8.5–14.0

	2016
	491
	113
	23.0
	19.5–26.9
	491
	46
	9.4
	7.1–12.3

	2017
	457
	94
	20.6
	17.1–24.5
	457
	42
	9.2
	6.9–12.2

	2018
	518
	105
	20.3
	17.0–23.9
	518
	49
	9.5
	7.2–12.3

	2019
	596
	128
	21.5
	18.4–25.0
	-
	-
	-
	-

	Sex

	Male
	1329
	314
	23.6
	21.4–26.0
	1009
	104
	10.3
	8.6–12.3

	Female
	1227
	243
	19.8
	17.7–22.1
	951
	87
	9.1
	7.5–11.1

	Age group

	18–49
	96
	35
	36.5
	27.5–46.4
	74
	13
	17.6
	10.6–27.8

	50–59
	325
	109
	33.5
	28.6–38.8
	248
	42
	16.9
	12.8–22.1

	60–69
	680
	193
	28.4
	25.1–31.9
	529
	63
	11.9
	9.4–14.9

	70–79
	834
	157
	18.8
	16.3–21.6
	642
	61
	9.5
	7.5–12.0

	80+
	621
	63
	10.1
	8.0–12.8
	467
	12
	2.6
	1.5–4.4

	Ethnicity

	Māori
	282
	58
	20.6
	16.3–25.7
	206
	19
	9.2
	6.0–14.0

	Pacific peoples
	94
	24
	25.5
	17.8–35.2
	74
	*
	*
	7.5–23.1

	Asian
	116
	33
	28.4
	21.0–37.2
	87
	14
	16.1
	9.8–25.2

	European/other
	2022
	436
	21.6
	19.8–23.4
	1556
	146
	9.4
	8.0–10.9

	Unknown
	42
	6
	14.3
	6.7–27.8
	37
	*
	*
	1.5–17.7

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	434
	124
	28.6
	24.5–33.0
	335
	50
	14.9
	11.5–19.1

	Quintile 2
	480
	104
	21.7
	18.2–25.6
	365
	38
	10.4
	7.7–14.0

	Quintile 3
	564
	114
	20.2
	17.1–23.7
	412
	38
	9.2
	6.8–12.4

	Quintile 4
	556
	121
	21.8
	18.5–25.4
	432
	34
	7.9
	5.7–10.8

	Quintile 5 – most deprived
	522
	94
	18.0
	14.9–21.5
	416
	31
	7.5
	5.3–10.4

	Rural–urban status

	Rural/remote
	485
	112
	23.1
	19.6–27.0
	370
	35
	9.5
	6.9–12.9

	Urban
	2071
	445
	21.5
	19.8–23.3
	1590
	156
	9.8
	8.4–11.4

	SEER summary staging

	Localised
	14
	11
	78.6
	52.4–92.4
	12
	*
	*
	32.0–80.7

	Regionalised
	212
	144
	67.9
	61.4–73.8
	167
	*
	*
	35.8–50.7

	Distant
	1526
	148
	9.7
	8.3–11.3
	1184
	46
	3.9
	2.9–5.1

	Not known
	804
	254
	31.6
	28.5–34.9
	597
	66
	11.1
	8.8–13.8

	1 Excludes people registered with pancreatic cancer from death certificates only. 
2 Cases include those diagnosed with pancreatic cancer between 2015 and 2019. 
3 Cases include those diagnosed with pancreatic cancer between 2015 and 2018. 
* Suppressed due to low number of cases.

	Sources: NZCR and National Health Index (NHI)





[bookmark: _Toc127348872]Figure 12: Proportion of people diagnosed with pancreatic cancer alive one year after diagnosis, by district health board of residence
Note: Where a DHB is not represented on a funnel plot this may be due to either suppression due to low numbers or there being zero cases in that DHB. Please refer to relevant table in Appendix B showing stratification of this QPI by DHB for more information.
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Discussion
This QPI reflects the insidious and aggressive nature of pancreatic cancer. The overall survival rates for pancreatic cancer are poor compared to most common cancers (Arnold et al 2019). Overall survival rates in Aotearoa are comparable to some international studies (Burmeister et al 2015; Rawla et al 2019). However, rates of pancreatic cancer survival in Aotearoa have been slower to improve than in some other high-income countries (Arnold et al 2019). There are many factors that contribute to the poor overall survival rates for this cancer; some are highlighted by the QPIs presented in this report. 

The better survival figures for Auckland and Waitematā may in part reflect a bias related to differences in case mix. Contributing factors may include younger age, lower comorbidity and better access to primary care and early diagnosis. However, due to small numbers in some DHBs it is difficult to know if variations in these areas are due to chance.

Recommendations
Recommendations
Hospital or district quality improvement
Continue to undertake age-standardised district-, hospital- and national level reporting of the overall survival QPI to monitor pancreatic cancer diagnosis and treatment rates in Aotearoa compared with other similar countries.










[bookmark: _Toc135906698]General recommendations
The general recommendations that follow apply to both hospitals/districts and health entities at the national level. We intend these recommendations to be read in conjunction with the recommendations that sit under each QPI.
Early diagnosis
Develop clear, standardised and nationally consistent (where appropriate) referral pathways for people with suspected pancreatic cancer.
Develop tools to help community-based health care practitioners, including GPs, to recognise patients at high risk of pancreatic cancer to minimise delayed diagnosis.
Multidisciplinary care
Adopt a multidisciplinary care model for the management of people with pancreatic cancer that includes the following:
discussion of the majority of cases are discussed at the multidisciplinary meeting (including repeat discussions at different stages through the treatment journey) 
use of a dedicated pancreatic cancer clinic to coordinate efficient engagement of specialists and health care system resources.[footnoteRef:8] The clinic should be multidisciplinary, using a patient-centred model of care to improve efficiency and patient experience  [8:  As currently in place at Auckland, Waitematā and Christchurch.] 

access to a dedicated specialist nurse to streamline system navigation and provide immediate and accessible support and advice.  
Palliative care
View palliative care as an essential part of treating people with pancreatic cancer; that is, active involvement of palliative care nurses and specialists should not be limited to end-of-life care, but should occur throughout the pancreatic cancer patient’s journey for the management of symptoms and, particularly, pain).
Data improvements
Continue to build a comprehensive collection of national, hospital- and patient-level pancreatic cancer data, to inform aspects of care across the cancer care pathway, including more detailed identification of inequities and quality improvement opportunities.
Workforce
Continue to prioritise oncology workforce capacity. Te Whatu Ora has convened a Workforce Task force to agree the key priority interventions for immediate workforce expansions where service failure is at risk if the workforce is not supported in the short term. This Taskforce will work with employee organisations, relevant union partners, tertiary training institutions and professional regulators to accelerate the need for a trained workforce in priority service areas while national strategic workforce initiatives are being implemented.


[bookmark: _Toc135906699][bookmark: _Toc58339773][bookmark: _Ref61289872][bookmark: _Ref61289882]Appendices
[bookmark: _Toc135906700]Methods
We intend that the methods outlined in this section will be read in conjunction with the pancreatic QPI technical specifications report (Te Aho o Te Kahu 2023 in press). That report outlines methods for calculating each QPI, including information on data sources, numerator criteria, denominator criteria, relevant data codes and descriptions and data flow diagrams. 
[bookmark: _Toc109114689][bookmark: _Toc109823118]Data sources
All patient data for this report came from administrative datasets held within the Ministry of Health’s national data collections. These include the following.
New Zealand Cancer Registry
The New Zealand Cancer Registry (NZCR) is a population-based registry. It is the most comprehensive source of information on people who have been diagnosed with cancer in Aotearoa. It is primarily based on pathology reporting but includes information from other sources, including death certificates, radiation oncology treatment and reviews of the diagnosis coding for people admitted to public hospitals. For more information about the registration process, see the Ministry of Health’s website. 
National Health Index 
[bookmark: _Toc53375621][bookmark: _Toc236560443]The National Health Index (NHI) is a registration system that includes information to identify health care users, such as name, address (including domicile code), date of birth, sex and ethnicity. We used the NHI to obtain date of death for people with pancreatic cancer in Aotearoa. 
National Minimum Dataset
The National Minimum Dataset (NMDS) is a national collection of public and private hospital discharge information, including coded clinical data for inpatients and day patients. Linking NZCR data to NMDS data gave us a view of the procedures each patient underwent as treatments in public hospitals leading up to and following their pancreatic cancer diagnosis.
Radiation Oncology Collection
The Radiation Oncology Collection (ROC) is a national collection of data about the delivery of private and public courses of radiation therapy. Cancer care providers have submitted data electronically in an agreed format since 2018, although most providers have supplied historic data back to 2012.

Data collected for each course of radiation therapy delivered includes treatment centre, diagnosis code (according to the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, Australian Modification, 8th edition), treatment site.

We only extracted publicly funded radiation therapy treatments from this collection for linking with the NZCR data. 
National Non-Admitted Patients Collection
The National Non-Admitted Patients Collection (NNPAC) information includes event-based purchase units that relate to medical and surgical outpatient events and emergency department (ED) events. This includes information on the type of service provided and the health specialty involved.

The NNPAC allows the Ministry of Health and districts to monitor outpatient activity and ensure that districts are appropriately remunerated for the services they provide.

The NNPAC provides national consistent data on non-admitted patient (outpatient and ED) activity.
[bookmark: _Toc109114691][bookmark: _Toc109823120]Definitions derived from National Collections
People diagnosed following an ED presentation were defined as people who had an acute or emergency admission (from NMDS) in the 30 days before their date of diagnosis.

People with surgical resection for pancreatic cancer was derived from the procedures coded on inpatient admitted events (from NMDS) where the procedure was one of 4 procedures identified as curative surgery for pancreatic cancer.

People who were reviewed by a medical oncologist was derived from NNPAC first specialist appointments for medical oncology using purchase unit codes.

Days alive and out of hospital was derived from inpatient admitted events (from NMDS) where length of stay at hospital following pancreatic resection and during readmission (if it occurred) were subtracted from a defined measure timeframe (30 days and 90 days from the date of pancreatic resection). 
[bookmark: _Toc109114692][bookmark: _Toc109823121]Data processing
We considered a patient to be diagnosed with primary pancreatic cancer when that patient was registered on the NZCR for the first time with a diagnosis of pancreatic cancer. We excluded pancreatic neuroendocrine tumours.

We linked data from the Ministry of Health’s national collections to the cancer registrations at the patient level using NHI numbers to obtain information on patient care and follow-up.  

We extracted data from the NZCR for people diagnosed with pancreatic cancer from 1 January 2015 to 31 December 2019. The report includes only publicly funded treatments.
Statistical analysis
Most results discussed in this report are descriptive. We have reported the results of categorical data as percentages. We typically grouped results by DHB of residence (ie, where the patient resided at the time of diagnosis). For the pancreatic resection QPI, biliary drainage/stenting QPI and days alive and out of hospital QPI, we also present results by DHB of service.

For confidentiality, we have not presented results when there were fewer than or equal to five patients in a group. This is to ensure adequate privacy and confidentiality for patients and providers. We have not included values in columns where the numbers can be added across columns even if the value is above five. More information on this approach can be found on the Stats NZ website (Stats NZ 2019).
Funnel plots
Where appropriate, this report uses funnel plots to make comparisons between DHBs. We plotted the proportion for each DHB against the total number of patients used to estimate the proportion to give a better appreciation of how the number of patients differ in each DHB. The average across all DHBs appears as a green line. 

There are two control limit lines on each plot. The funnel limits are statistically calculated based on the average proportion and the number of patients included in the estimate and therefore create a ‘funnel’ shape. The inner line is the 95% limit, where 5 out of every 100 might be expected to lie on the basis of expected random variation. The outer line is the 99.8% limit, where 2 out of every 1000 might be expected to lie. Where a DHB’s results lie outside these limits, this could represent expected variation, but may also represent unwarranted variation requiring further investigation.

Note that proportion estimates have greater uncertainty when estimated from fewer patients.
Stratification
Stratifying variables include age group, sex, ethnic group, extent of disease at diagnosis (SEER summary staging), NZDep 2018 quintile (linked to cancer registrations using health domicile codes) and urban/rural status. Data is stratified and presented in data tables in Appendix B.

SEER summary staging is a system that describes the stage of development reached by the tumour at diagnosis using the Surveillance, Epidemiology, and End Results (SEER) summary staging. The system classifies a cancer case into a broad category (in-situ, localised, regional extension and distant metastases), representing the extent of involvement of the tumour as determined using all diagnostic and therapeutic evidence available at the end of the first course of therapy or within four months of the date of diagnosis, whichever is earlier. 

Index of Deprivation (NZDep) is an area-based measure of socioeconomic deprivation in Aotearoa (Atkinson et al 2015). It measures the level of deprivation for people in each small area. It is based on nine Census variables. In this report, NZDep is displayed in quintiles. Each NZDep decile contains about 20% of small areas in Aotearoa.

Urban/rural status at time of diagnosis was determined using health domicile codes for people with pancreatic cancer based on Stats NZ’s Statistical Standard for Geographic Areas 2018, which classifies Aotearoa into areas that share common urban or rural characteristics and is used to disseminate a broad range of Stats NZ’s social, demographic and economic statistics.

Other variables (such as risk group, performance status, TNM (tumour, node, metastasis) group stage and comorbidity) are not available in national collections but should be available in local records. We did not make any standardisation adjustments to the data due to missing stage data and other risks such as comorbidity. We encourage providers to interpret their results in the context of the case mix for their region.

[bookmark: _Toc135906701]District Health Board result tables
[bookmark: _Ref127346907][bookmark: _Toc127348883][bookmark: _Toc61294216][bookmark: _Toc59020853]Table 11: Proportion of people diagnosed with pancreatic cancer (2015–2019) admitted to hospital via emergency department within 30 days of diagnosis, by district health board of residence
	
	
	Emergency hospital admissions

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	DHB of residence

	Northland
	138
	100
	72.5
	64.5–79.2

	Waitematā
	293
	208
	71.0
	65.5–75.9

	Auckland
	204
	134
	65.7
	58.9–71.9

	Counties Manukau
	223
	141
	63.2
	56.7–69.3

	Waikato
	244
	160
	65.6
	59.4–71.3

	Lakes
	60
	47
	78.3
	66.4–86.9

	Bay of Plenty
	156
	112
	71.8
	64.3–78.3

	Tairāwhiti
	25
	15
	60.0
	40.7–76.6

	Taranaki
	75
	59
	78.7
	68.1–86.4

	Hawke's Bay
	110
	78
	70.9
	61.8–78.6

	Whanganui
	41
	25
	61.0
	45.7–74.3

	MidCentral
	120
	87
	72.5
	63.9–79.7

	Capital and Coast
	124
	82
	66.1
	57.4–73.9

	Hutt Valley
	83
	59
	71.1
	60.6–79.7

	Wairarapa
	19
	16
	84.2
	62.4–94.5

	Nelson Marlborough
	103
	64
	62.1
	52.5–70.9

	West Coast
	31
	22
	71.0
	53.4–83.9

	Canterbury
	267
	169
	63.3
	57.4–68.9

	South Canterbury
	36
	30
	83.3
	68.1–92.1

	Southern
	204
	149
	73.0
	66.6–78.7

	1 Excludes people registered with pancreatic cancer from death certificates only.

	Sources: NZCR and NMDS (hospital events)



[bookmark: _Ref127347078][bookmark: _Toc127348884]Table 12: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had pancreatic resection, by district health board of residence and of service
	
	DHB of residence
	DHB of service

	
	Cancer cases1
	Resected (N)
	Resected (%)
	95% confidence intervals
	Cancer cases1
	Resected (N)
	Resected (%)
	95% confidence intervals

	Northland
	138
	16
	11.6
	7.3–18.0
	122
	-
	-
	-

	Waitematā
	293
	24
	8.2
	5.6–11.9
	306
	37
	12.1
	8.9–16.2

	Auckland
	204
	27
	13.2
	9.3–18.6
	230
	53
	23.0
	18.1–28.9

	Counties Manukau
	223
	16
	7.2
	4.5–11.3
	220
	13
	5.9
	3.5–9.8

	Waikato
	244
	7
	2.9
	1.4–5.8
	246
	9
	3.7
	1.9–6.8

	Lakes
	60
	*
	*
	1.7–13.7
	57
	-
	-
	-

	Bay of Plenty
	156
	14
	9.0
	5.4–14.5
	156
	14
	9.0
	5.4–14.5

	Tairāwhiti
	25
	*
	*
	0.7–19.5
	24
	-
	-
	-

	Taranaki
	75
	7
	9.3
	4.6–18.0
	68
	-
	-
	-

	Hawke's Bay
	110
	*
	*
	2.0–10.2
	105
	-
	-
	-

	Whanganui
	41
	-
	-
	-
	41
	-
	-
	-

	MidCentral
	120
	6
	5.0
	2.3–10.5
	116
	*
	*
	0.5–6.1

	Capital and Coast
	124
	*
	*
	0.8–6.9
	122
	*
	*
	0.1–4.5

	Hutt Valley
	83
	10
	12.0
	6.7–20.8
	83
	10
	12.0
	6.7–20.8

	Wairarapa
	19
	*
	*
	0.9–24.6
	19
	*
	*
	0.9–24.6

	Nelson Marlborough
	103
	9
	8.7
	4.7–15.8
	95
	*
	*
	0.2–5.7

	West Coast
	31
	*
	*
	3.3–24.9
	28
	-
	-
	-

	Canterbury
	267
	18
	6.7
	4.3–10.4
	282
	33
	11.7
	8.5–16.0

	South Canterbury
	36
	*
	*
	4.4–25.3
	33
	*
	*
	0.5–15.3

	Southern
	204
	10
	4.9
	2.7–8.8
	203
	9
	4.4
	2.3–8.2

	1 Excludes people registered with pancreatic cancer from death certificates only.  * Suppressed due to low number of cases.

	Sources: NZCR and NMDS


[bookmark: _Ref127347147][bookmark: _Toc127348885]Table 13: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had a biliary drainage or stenting procedure, by district health board of residence and service
	
	DHB of residence
	DHB of service

	
	Cancer cases1
	Procedure (N)
	Procedure (%)
	95% confidence intervals
	Cancer cases1
	Procedure (N)
	Procedure (%)
	95% confidence intervals

	Northland
	138
	60
	43.5
	35.5–51.8
	115
	37
	32.2
	24.3–41.2

	Waitematā
	293
	106
	36.2
	30.9–41.8
	296
	109
	36.8
	31.5–42.5

	Auckland
	204
	56
	27.5
	21.8–33.9
	235
	87
	37.0
	31.1–43.4

	Counties Manukau
	223
	80
	35.9
	29.9–42.4
	220
	77
	35.0
	29.0–41.5

	Waikato
	244
	90
	36.9
	31.1–43.1
	286
	132
	46.2
	40.5–51.9

	Lakes
	60
	18
	30.0
	19.9–42.5
	42
	-
	-
	-

	Bay of Plenty
	156
	64
	41.0
	33.6–48.9
	148
	56
	37.8
	30.4–45.9

	Tairāwhiti
	25
	12
	48.0
	30.0–66.5
	14
	*
	*
	1.3–31.5

	Taranaki
	75
	27
	36.0
	26.1–47.3
	71
	23
	32.4
	22.7–43.9

	Hawke's Bay
	110
	33
	30.0
	22.2–39.1
	100
	23
	23.0
	15.8–32.2

	Whanganui
	41
	14
	34.1
	21.6–49.5
	29
	*
	*
	1.9–22.0

	MidCentral
	120
	44
	36.7
	28.6–45.6
	120
	44
	36.7
	28.6–45.6

	Capital and Coast
	124
	48
	38.7
	30.6–47.5
	156
	80
	51.3
	43.5–59.0

	Hutt Valley
	83
	35
	42.2
	32.1–52.9
	72
	24
	33.3
	23.5–44.8

	Wairarapa
	19
	*
	*
	8.5–43.3
	15
	-
	-
	-

	Nelson Marlborough
	103
	21
	20.4
	13.7–29.2
	82
	-
	-
	-

	West Coast
	31
	10
	32.3
	18.6–49.9
	21
	-
	-
	-

	Canterbury
	267
	73
	27.3
	22.3–33.0
	301
	107
	35.5
	30.4–41.1

	South Canterbury
	36
	*
	*
	11.7–38.1
	30
	*
	*
	1.8–21.3

	Southern
	204
	87
	42.6
	36.1–49.5
	203
	86
	42.4
	35.8–49.2

	1 Excludes people registered with pancreatic cancer from death certificates only.  * Suppressed due to low number of cases.

	Sources: NZCR and NMDS



	vi
	Pancreatic CANCER QUALITY IMPROVEMENT MONITORING REPORT
	[image: ]



	[image: ]
	pancreatic CANCER QUALITY IMPROVEMENT MONITORING REPORT
	9



[bookmark: _Ref119072737][bookmark: _Toc127348886]Table 14: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had tissue diagnosis, by district health board of residence
	
	
	Had tissue diagnosis

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	Northland
	138
	77
	55.8
	47.5–63.8

	Waitematā
	293
	204
	69.6
	64.1–74.6

	Auckland
	204
	139
	68.1
	61.5–74.1

	Counties Manukau
	223
	160
	71.7
	65.5–77.3

	Waikato
	244
	123
	50.4
	44.2–56.6

	Lakes
	60
	38
	63.3
	50.7–74.4

	Bay of Plenty
	156
	60
	38.5
	31.2–46.3

	Tairāwhiti
	25
	13
	52.0
	33.5–70.0

	Taranaki
	75
	44
	58.7
	47.4–69.1

	Hawke's Bay
	110
	66
	60.0
	50.7–68.7

	Whanganui
	41
	24
	58.5
	43.4–72.2

	MidCentral
	120
	71
	59.2
	50.2–67.5

	Capital and Coast
	124
	83
	66.9
	58.3–74.6

	Hutt Valley
	83
	43
	51.8
	41.2–62.2

	Wairarapa
	19
	11
	57.9
	36.3–76.9

	Nelson Marlborough
	103
	40
	38.8
	30.0–48.5

	West Coast
	31
	16
	51.6
	34.8–68.0

	Canterbury
	267
	116
	43.4
	37.6–49.4

	South Canterbury
	36
	14
	38.9
	24.8–55.1

	Southern
	204
	99
	48.5
	41.8–55.4

	1 Excludes people registered with pancreatic cancer from death certificates only.

	Source: NZCR





[bookmark: _Ref119072798][bookmark: _Toc127348887]Table 15: Proportion of people diagnosed with pancreatic cancer (2015–2019) who were reviewed by a medical oncologist, by district health board of residence
	
	
	Reviewed by a medical oncologist

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	Northland
	138
	26
	18.8
	13.2–26.2

	Waitematā
	293
	73
	24.9
	20.3–30.2

	Auckland
	204
	70
	34.3
	28.1–41.1

	Counties Manukau
	223
	67
	30.0
	24.4–36.4

	Waikato
	244
	63
	25.8
	20.7–31.7

	Lakes
	60
	9
	15.0
	8.1–26.1

	Bay of Plenty
	156
	24
	15.4
	10.6–21.9

	Tairāwhiti
	25
	*
	*
	11.5–43.4

	Taranaki
	75
	17
	22.7
	14.7–33.3

	Hawke's Bay
	110
	25
	22.7
	15.9–31.4

	Whanganui
	41
	*
	*
	1.3–16.1

	MidCentral
	120
	19
	15.8
	10.4–23.4

	Capital and Coast
	124
	30
	24.2
	17.5–32.4

	Hutt Valley
	83
	22
	26.5
	18.2–36.9

	Wairarapa
	19
	6
	31.6
	15.4–54.0

	Nelson Marlborough
	103
	32
	31.1
	22.9–40.5

	West Coast
	31
	11
	35.5
	21.1–53.1

	Canterbury
	267
	64
	24.0
	19.2–29.4

	South Canterbury
	36
	8
	22.2
	11.7–38.1

	Southern
	204
	37
	18.1
	13.5–24.0

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and NNPAC





[bookmark: _Ref119072833][bookmark: _Toc127348888]Table 16: Proportion of people diagnosed with pancreatic cancer (2015–2019) who had radiation therapy, by district health board of residence
	
	
	Had radiation therapy

	
	People with pancreatic cancer1
	N
	%
	95% confidence intervals

	Northland
	138
	*
	*
	1.1–7.2

	Waitematā
	293
	12
	4.1
	2.4–7.0

	Auckland
	204
	15
	7.4
	4.5–11.8

	Counties Manukau
	223
	15
	6.7
	4.1–10.8

	Waikato
	244
	18
	7.4
	4.7–11.4

	Lakes
	60
	*
	*
	2.6–15.9

	Bay of Plenty
	156
	*
	*
	0.1–3.5

	Tairāwhiti
	25
	*
	*
	4.2–30.0

	Taranaki
	75
	*
	*
	0.2–7.2

	Hawke's Bay
	110
	*
	*
	0.5–6.4

	Whanganui
	41
	*
	*
	2.5–19.4

	MidCentral
	120
	*
	*
	1.8–9.4

	Capital and Coast
	124
	14
	11.3
	6.8–18.1

	Hutt Valley
	83
	*
	*
	1.2–10.1

	Wairarapa
	19
	*
	*
	0.9–24.6

	Nelson Marlborough
	103
	*
	*
	0.2–5.3

	West Coast
	31
	*
	*
	0.6–16.2

	Canterbury
	267
	11
	4.1
	2.3–7.2

	South Canterbury
	36
	-
	-
	-

	Southern
	204
	11
	5.4
	3.0 - 9.4

	1 Excludes people registered with pancreatic cancer from death certificates only. 
* Suppressed due to low number of cases.

	Sources: NZCR and ROC





[bookmark: _Toc127348889]Table 17: Median number of days alive and out of hospital at 90 days following pancreatic resection for those diagnosed between 2015 and 2019, by district health board of residence
	
	
	
	Days alive and out of hospital at 90 days following pancreatic resection

	
	Had pancreatic resection
	Discharged routinely1
	Median
	Minimum
	Maximum

	All cases

	Total
	184
	167
	78.0
	27
	87

	Year of diagnosis

	2015
	40
	35
	76.0
	27
	85

	2016
	44
	39
	78.0
	48
	85

	2017
	37
	35
	80.0
	47
	87

	2018
	28
	26
	78.5
	43
	86

	2019
	35
	32
	80.0
	28
	84

	Sex

	Male
	108
	96
	76.0
	27
	87

	Female
	76
	71
	80.0
	28
	86

	Age group

	18–49
	13
	*
	80.0
	43
	84

	50–59
	34
	32
	79.5
	47
	85

	60–69
	69
	68
	77.0
	27
	86

	70–79
	61
	50
	79.5
	29
	87

	80+
	7
	*
	81.0
	59
	82

	Ethnicity

	Māori
	16
	14
	73.5
	47
	85

	Pacific peoples
	*
	*
	73.0
	66
	76

	Asian
	9
	9
	79.0
	67
	84

	European/other
	153
	138
	79.0
	27
	87

	Unknown
	*
	*
	81.0
	81
	81

	Deprivation quintile (NZDep2018)

	Quintile 1 – least deprived
	47
	40
	81.0
	29
	87

	Quintile 2
	36
	34
	79.5
	43
	83

	Quintile 3
	35
	32
	76.0
	27
	85

	Quintile 4
	41
	39
	79.0
	28
	85

	Quintile 5 – most deprived
	25
	22
	74.5
	48
	85

	Rural–urban status

	Rural/remote
	39
	34
	78.0
	27
	87

	Urban
	145
	133
	78.0
	28
	86

	SEER summary staging

	Localised
	9
	7
	81.0
	65
	84

	Regionalised
	133
	123
	78.0
	29
	86

	Distant
	21
	19
	80.0
	62
	87

	Not known
	21
	18
	80.0
	27
	83

	1 Excludes in-hospital deaths and those who were discharged to another facility.
* Suppressed due to low number of cases.

	Sources: NZCR and NMDS (hospital events)
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[bookmark: _Toc127348890]Table 18: Median number of days alive and out of hospital at 30 and 90 days following pancreatic resection for those diagnosed between 2015 and 2019, by district health board of residence   
	
	
	
	Days alive and out of hospital at 30 days following pancreatic resection
	Days alive and out of hospital at 90 days following pancreatic resection

	
	Had pancreatic resection
	Discharged routinely1
	Median
	Minimum
	Maximum
	Median
	Minimum
	Maximum

	Northland
	16
	12
	15.0
	0
	22
	73.5
	27
	82

	Waitematā
	24
	21
	19.0
	0
	25
	79.0
	37
	85

	Auckland
	27
	26
	20.0
	0
	24
	79.0
	29
	84

	Counties Manukau
	16
	16
	19.5
	2
	23
	78.0
	62
	83

	Waikato
	7
	7
	17.0
	5
	22
	75.0
	65
	81

	Lakes
	*
	*
	18.0
	15
	24
	78.0
	75
	84

	Bay of Plenty
	14
	13
	16.0
	0
	25
	76.0
	47
	85

	Taranaki
	7
	7
	17.0
	0
	21
	74.0
	47
	81

	Hawke's Bay
	*
	*
	19.0
	0
	20
	79.0
	43
	80

	MidCentral
	6
	6
	19.5
	5
	23
	79.5
	61
	83

	Capital and Coast
	*
	*
	19.0
	13
	20
	73.0
	70
	80

	Hutt Valley
	10
	10
	17.5
	0
	24
	75.5
	51
	84

	Nelson Marlborough
	9
	9
	22.0
	7
	25
	82.0
	59
	85

	West Coast
	*
	*
	23.0
	23
	24
	83.0
	78
	84

	Canterbury
	18
	17
	23.0
	0
	26
	82.0
	28
	86

	South Canterbury
	*
	*
	23.0
	21
	27
	83.0
	81
	87

	Southern
	10
	8
	19.0
	9
	23
	79.0
	69
	83

	1 Excludes in-hospital deaths and those who were discharged to another facility. * Suppressed due to low number of cases.

	Sources: NZCR and NMDS (hospital events)


[bookmark: _Ref119073002][bookmark: _Toc127348891][bookmark: _Toc58339774]Table 19: Proportion of people diagnosed with pancreatic cancer (2015–2019) alive 1 and 2 years after diagnosis, by district health board of residence
	
	1-year overall survival
	2-year overall survival

	
	Included cases1,2
	N
	%
	95% confidence intervals
	Included cases1,3
	N
	%
	95% confidence intervals

	Northland
	138
	25
	18.1
	12.6–25.4
	109
	10
	9.2
	5.1–16.1

	Waitematā
	293
	78
	26.6
	21.9–32.0
	231
	25
	10.8
	7.4–15.5

	Auckland
	204
	65
	31.9
	25.9–38.5
	159
	31
	19.5
	14.1–26.3

	Counties Manukau
	223
	42
	18.8
	14.2–24.5
	172
	16
	9.3
	5.8–14.6

	Waikato
	244
	57
	23.4
	18.5–29.1
	187
	20
	10.7
	7.0–15.9

	Lakes
	60
	12
	20.0
	11.8–31.8
	44
	*
	*
	5.0–24.0

	Bay of Plenty
	156
	29
	18.6
	13.3–25.4
	118
	8
	6.8
	3.5–12.8

	Tairāwhiti
	25
	*
	*
	8.9–39.1
	18
	*
	*
	1.0–25.8

	Taranaki
	75
	14
	18.7
	11.5–28.9
	62
	*
	*
	2.5–15.4

	Hawke's Bay
	110
	25
	22.7
	15.9–31.4
	83
	6
	7.2
	3.4–14.9

	Whanganui
	41
	11
	26.8
	15.7–41.9
	33
	*
	*
	3.1–23.6

	MidCentral
	120
	20
	16.7
	11.1–24.3
	90
	*
	*
	2.4–12.4

	Capital and Coast
	124
	27
	21.8
	15.4–29.8
	85
	9
	10.6
	5.7–18.9

	Hutt Valley
	83
	21
	25.3
	17.2–35.6
	64
	6
	9.4
	4.4–19.0

	Wairarapa
	19
	*
	*
	2.9–31.4
	15
	-
	-
	-

	Nelson Marlborough
	103
	20
	19.4
	12.9–28.1
	80
	6
	7.5
	3.5–15.4

	West Coast
	31
	6
	19.4
	9.2–36.3
	23
	*
	*
	0.8–21.0

	Canterbury
	267
	56
	21.0
	16.5–26.3
	204
	20
	9.8
	6.4–14.7

	South Canterbury
	36
	6
	16.7
	7.9–31.9
	29
	*
	*
	3.6–26.4

	Southern
	204
	36
	17.6
	13.0–23.5
	154
	12
	7.8
	4.5–13.1

	1 Excludes people registered with pancreatic cancer from death certificates only.
2 Cases include those diagnosed with pancreatic cancer between 2015 and 2019.
3 Cases include those diagnosed with pancreatic cancer between 2015 and 2018.
* Suppressed due to low number of cases.

	Sources: NZCR and NHI
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