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Omics-based technologies have the potential to deliver significant health benefits for New 
Zealand citizens as well as significant benefit to the health sector and to the New Zealand 
economy overall.  

Currently, new omics-based technologies are being pushed into a market in disorganised, 
unregulated and disconnected ways.  The chaotic introduction of new technologies results in 
decision-makers having to 'catch up' and retro-fit systems, including: regulation, funding and 
workforce. 

Nationally and internationally, concerns have been raised around the rapid development and 
unregulated uptake of omics-based technologies. Cross-sectoral interest has been shown in this 
field and demonstrates the wide range of issues and opportunities New Zealand is facing. One of 
the main concerns is around social and ethical issues.  

Work is likely to involve a whole new cross-sectoral model of care and/or whole new technology 
category and new ways of working will be required to achieve the full potential.  Proven change 
management techniques have shown that some of the key factors to such a change are: 
development of a clear vision, building a guiding coalition, and tackling change at all levels of the 
system rather than just bottom-up or top-down.  

Work will be required at a macro (state) level, meso (system) level, and micro (service) level. At 
the macro level, development of a common vision and thinking tool is required. This thinking tool 
can be likened to a ‘scaffold’ that allows for the coordinated building of blocks of infrastructure 
and enablers necessary for the introduction and management of omics-based technologies. The 
scaffold approach is designed to be flexible and self-learning through collaboration.  

In this 'think piece', the NHC introduces an initial thinking tool that can function as the starting 
point for the development of a clear vision across the stakeholder group. Collaboration with a 
range of stakeholders, including citizens, patients, families and communities, will result in this 
thinking tool being adjusted, refined and tested with a broader stakeholder group. The four 
stakeholder groups include: representative clinical and community groups, funders and providers. 
This will ensure cross-sectoral understanding of the issues and opportunities encountered by the 
introduction of omics-based technologies.  

The think piece describes a framework that utilises six core principles (three outcome principles 
and three implementation principles) which have so far been identified as essential underpinnings 
to the successful development and introduction of omics-based technologies. The principles 
provide a conceptual starting point for working through the issues, actions and potential 
stakeholders involved in the introduction and management of this new technology type.  

The three outcome principles have been defined as: best outcome for patients, population and 
the country as a whole; safeguarding our people, identity and values; and bending the cost curve 
while gaining maximum economic outcome. 
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The three implementation principles, crucial to the successful and sustained introduction of 
omics-based technologies, were defined as: cross-sectoral collaboration; integration of health, 
science, education and business; and developing essential infrastructure while maximising 
current capital investment.  

The NHC has within its mandate the capability to work across sectors and systems. Various 
stakeholders have asked the NHC to facilitate this work and the introduction of omics-based 
technologies fits in with the NHC’s work programme; including the NHC’s innovation work stream.
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Executive summary 
This document outlines a think piece that can function as an initial thinking tool around the 
introduction of fit for purpose omics-based technologies into New Zealand. The framework 
development requires broad collaboration and a shared vision. The NHC’s proposed role is to 
lead and facilitate the cooperation and collaboration between stakeholders.  

The development of a strategic omics framework is new territory and requires the development of 
a whole new model of care and/or whole new technology category. A different work approach is 
necessary for a project of this size and stage of development. A whole system response will be 
needed to ensure best use of workforce, academia, research agenda and investment. And these 
will all need to be aligned across the board.  

In this think piece, a work programme is proposed that builds on from a structured change 
management methodology. Proven change management techniques will be crucial to establish 
cross-sectoral support and facilitate the uptake of a collective vision and strategy. This 
transdisciplinary way of working is needed to break down current silos, so that each stakeholder 
is able to identify their role and position in the successful introduction and application of Omics-
based technologies. This will enable stakeholders to apply their strengths, and qualities to make 
a difference.  

The framework development started with setting out the various actions, tasks, issues and 
opportunities that are involved in the development and introduction of omics-based technologies. 
The identified actions, tasks and issues were organised in six core principles (three outcome 
principles and three implementation principles), forming the basis for the position statement 'The 
sustainable introduction of fit for purpose omics-based technology'.  

The principles approach allows for the natural organising of multiple facets, in order to 
understand where to start. The six principles will help to guide and facilitate a range of responses 
and options and will create more clarity.  

The outcome principles are:  

• Best outcome for users/patients, populations and New Zealand: Omics-based technologies 
will result in the best outcome for patients, the population and the country as a whole; 

• Safeguarding our people, identity and values: Omics-based technologies will safe-guard our 
people, identity and values; and 

• Bending the cost curve and maximising economic outcome: Omics-based technologies will 
give the opportunity to bend the cost curve and deliver major economic outcomes for the 
New Zealand health sector and the economy. 

The implementation principles, likely to be crucial in the high-level framework development, are: 

• Cooperation/collective approach (shared risk/shared gain): A cooperative/collective 
approach, based on a shared risk and shared gain, will be needed to ensure the right 
technologies are introduced at the right time for the right people. New Zealand, as a 
responsible global citizen and a First World nation, will work collaboratively internationally in 
the introduction and application of omics-based technologies. 

• Integrated cohesive approach across health, science, education and business: Successful 
introduction of omics-based technologies will require integration across health, science, 
education and business to deliver fit for purpose technologies in a timely manner. 

• Ensuring core infrastructure is in place: Sustainable introduction and application of omics-
based technologies will be supported by the timely development of appropriate infrastructure 
while maximising current capital investment. 
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Work at meso (system) and micro (service) level will be health specific for the NHC, but other 
stakeholders are also likely to have meso and micro level work programmes. Work at these levels 
will support the framework development.  
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Purpose 
Omics-based technologies (ie genetics, genomics, epigenetics and metabolics), offer significant 
opportunities within the healthcare system and across the whole of the New Zealand economy 
and society. 

The introduction and effective application of omics-based technologies is not just a health system 
issue. There are ethical, legal and social implications, issues around workforce, education, 
economics, and international factors which will require a whole of system and society response. A 
shared vision is needed to drive an organised and collaborative approach to best utilise the 
resources of the health sector, academia, the research and development sectors and industry 
and to align activity and investment across the board.  

The purpose of this think piece is to discuss the opportunities omics-based technologies present 
and to propose a structured approach to introducing and applying these technologies.  

This document provides a potential strategic approach, using a suggested overarching framework 
for the development of this work. The framework itself should enable ethical and cost benefit 
discussions to take place around the introduction of omics-based technologies. 

Background 
The definition of ‘omics’ has been described as: “Technologies that measure some characteristic 
of a large family of cellular molecules, such as genes, proteins, or small metabolites, have been 
named by appending the suffix – omics”1. For this work programme, the term omics has been 
chosen as a broader approach to incorporate, rather than exclude, the various influential 
biological fields.  

There are various omics-based tools commonly used, with laboratory analysis of nucleic acids 
being the most developed and closest to clinical application. Other omics-based platforms, 
studying various cellular molecules (ie genomics, study of genes; transcriptomics, study of mRNA 
transcripts; proteomics, study of proteins; metabolomics, study of metabolism; lipidomics, study of 
cellular lipids), will need to advance further before reaching the maturity needed to meet the 
requirements of clinical settings (ie sufficient specificity etc.)(5). 

New omics-based developments appear to offer the opportunity for significant improvement in 
healthcare, at an individual level, with more specific interventions, and at a system level, by 
potentially reducing healthcare costs.  

Developments in the omics field and the uptake of the right developments in the health care 
system offer the opportunity to improve health outcomes (the patient experience, improved health 
status and quality of life) and provide a guaranteed contribution to cost savings and economic 
growth at the same time. Omics-based technologies are likely to be far-reaching and make a 
difference in a range of fields, including: 
• Improve (health) outcomes of groups with specific health need; 
• Technologies in food and nutrition(6);  
• Earlier prevention and treatment that addresses population health needs, eg serious disease 

through the use of omics – and imaging-based phenotypic information.  

 

 
 
1 http://www.altoxx.org 
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These developments offer the opportunity to do something special for New Zealand. However, 
New Zealand does not have an agreed organised approach to identifying and introducing these 
technologies and ensuring that the health system is best organised to apply omics-based 
technologies to gain the maximum benefit for citizens, patients and the system. 

To achieve this type of benefit, broad collaboration across a number of government and 
non-governmental stakeholders is important to assess how to handle the uptake within the New 
Zealand market but also internationally (NZ Inc.). 

As a country, a good start has been made in the research and development field but the adaption 
of these technologies from research into real world application is just beginning. To gain the most 
benefits (ie health, financial) from these new technologies, the need to keep this momentum 
going is crucial.  

The potential gain beyond clinical care and the creation of multi-layered social changes from 
omics-based technologies has been identified by the European Commission: “The economic 
impact of personalised medicine needs to be considered from an overarching level, the so-called 
'societal' cost perspective encompassing the complete healthcare system as well as patient 
benefits in terms of reduced days of incapacity, days of hospitalisation, etc.”(5)  Within health, this 
will result in the development of whole new models of care, a different type of workforce with new 
career opportunities, changes to foundational education and specialist training requirements, and 
the need for new business and commercial models.  

Society will be faced with a number of challenges to its core values or beliefs, including 
understanding and agreeing on a number of challenges such as the acceptability of the artificial 
manipulation of human building blocks, the ownership and protection of personal information and 
the use of personal genomic information for non-health purposes.  Various omics-based 
technologies are already available to the sector but are not as visible to society. Addressing some 
of these challenges will be crucial. An example of some of these challenges is the use of genomic 
information by insurers or lenders in setting compensation cover or approval for a loan.  

Research within the omics field is moving fast and the successful introduction of new 
technologies depends on the development of technologies that are fit for purpose and a health 
and social system that is ready to receive them. The current approach involves technologies 
being pushed into the market and retro-fitting relevant processes. Right now, New Zealand has 
the opportunity to get ahead of the game and gain maximum benefit along the way. A 
collaborative approach is warranted to deal with issues and opportunities early on.  

Many omics-based developments are likely to create cross-sectoral issues and opportunities. For 
example, ensuring access to the necessary workforce may require realigning education priorities, 
establishing policy and regulation for safety, and building the facilitative information technology 
infrastructure to support the use of the technology. As omics-based technologies are likely to 
influence various sectors, involvement of a broad range of stakeholders from early on, at all 
levels, is crucial.  

An example of the cross-sectoral collaboration, crucial to the development and uptake of 0mics-
based technologies, is the use of the various omics platforms simultaneously to gain maximum 
information from the DNA sample. The uptake and impact of these platforms depends on the 
development of mathematical algorithms and statistical models for analysis of the multiple layers 
of omics data and integration of this data. Mathematics, physics, computational and engineering 
tools would need to be used concurrently, and omics experts would need to work with clinicians 
and statisticians to maximise benefits in health care(5). 
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Currently, various stakeholders are developing 0mics-based technologies, including universities, 
laboratories (public and private), Crown entities, and private businesses. A lack of leadership and 
guidance/collaboration is likely to result in disconnection between stakeholders and duplication of 
the work being done, leading to inefficient use of resources and funding.  

Internationally, the potential opportunities and threats to health systems, posed by the rapid 
expansion of omics-based technologies is of concern and requires careful systems level 
consideration. In February 2014, the NHC chair attended a meeting in Washington DC, hosted by 
the National Institutes of Health (NIH), to discuss approaches to address these issues. 

As a result of this meeting, the Global Genomic Medicine Collaborative (G2MC), an action 
collaborative consisting of global leaders looking at the implementation of genomic medicine in 
clinical care, was formed. The purpose of G2MC is to identify opportunities, and foster global 
collaborations to catalyse the implementation of genomic tools and knowledge into health care 
delivery. The NHC’s chair chairs the Policy Working Group (PWG) of G2MC. 

The G2MC PWG has been asked to develop a framework for the introduction of genomics and 
clinical genetics into public healthcare systems. Australasian members (the Medical Services 
Advisory Committee [MSAC] from Australia and the NHC) have taken on the task of developing 
this draft framework for use as a starting point for each member of the G2MC.  Once refined, this 
framework could then be adopted by each member into their respective national health objectives 
and systems. 

The NHC has experience with undertaking work, and assessments, within the omics field. Some 
of the NHC’s assessments since 2012, include:  

• 'Personalised Medicine in New Zealand – Think Piece' (September 2012; 2012051). 

• Tier 1 'Genomics and the Implications for Healthcare' document (February 2014; 2014006). 

• The Alternative Investigation of Haematuria in a Primary Care Setting for Renal Tract 
Malignancy using Cxbladder (September 2014; 2014124). This work is being carried out in 
collaboration with Callaghan Innovation and Pacific Edge and aligns with the NHC’s 'pull and 
embed' approach (May 2015; 2015098) and the work carried out by MaRS/EXCITE 
International. 

• A Genomics, Genetics and Epigenetics Strategic Work Programme (March 2015; 2015045).  

• The Abdominal Aortic Aneurysm (AAA) Model of Care Tier 2 Assessment has been 
contracted out (March 2015; 2015050). 

• Chronic Pulmonary Obstructive Disease (COPD), including various Tier 3 assessments of 
the entire COPD model of care. As part of these assessments, the role of omics in risk 
stratification of patients with COPD will be assessed (March 2015; 2015082). 

• EGFR assessment, including the collaborative research project with the Health Research 
Council, as part of the Health Innovation Partnership (HIP). EGFR mutation testing is a 
co-dependent technology; a close working relationship has been established with 
PHARMAC. A Tier 3 report has recently been presented to the committee (June 2015; 
2015121).  

• Age-related macular degeneration (AMD), including: a Tier 2 assessment report (September 
2014; 2014133), consultation feedback report (May 2015; 2015097) and Tier 3 project plans 
(July 2015; 2015149).  
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The rapid increase of omics-based interventions is concerning funders and putting existing 
services under pressure.  This has resulted in the NHC receiving two reactive referrals on 
genetics/genomics from the 2014/2015 reactive referral round: Clinical Genetics and Genetic 
Testing in New Zealand, submitted by the National Health Board Business Unit (December 
2014); and Genomic Medicine, submitted by Genetic Health Services New Zealand (December 
2014). The NHC’s recommendations were for both assessments to be added to the NHC’s work 
programme. Current pressures could result in unequal access to services, especially affecting 
disadvantaged groups.  

Context  
The NHC’s strategic focus is to lead and influence the cultural change necessary in the system to 
achieve sustainable health outcomes. As stated in the NHC’s Strategic Business Plan: “The 
committee has an accepted position and role in the sector and is increasingly seen as the thought 
leader and change agent to provide advice and direction on sustainable investment and 
reprioritisation”; and “There is opportunity to develop this leadership to consider the wider issues 
and challenges facing the sector”(7). The NHC also has a history of raising issues and has been 
asked by multiple stakeholders to take a leading role in developing this framework.  

The NHC has outlined the introduction of omics in its Briefing to the Incoming Minister of Health 
(BIM) and the NHC’s business plan. As stated in the BIM: “The committee is working actively to 
put together a high-level, whole of government framework for the successful translation of 
research in genomics, genetics and epigenetics into fit for purpose, affordable technologies that 
have the potential to have a positive impact on health care at a personal and a population level.” 
The Accountability for Reasonableness (A4R) framework is used to guide decision-making 
around new technologies and will form a crucial part of this strategic work programme.  

The various social and ethical issues will need to be dealt with early on to ensure citizen 
involvement. The outcome of this work relies heavily on and will be enriched by engagement with 
New Zealanders. Encouraging open, honest discussions and debate, and creative thinking will be 
crucial in approaching the challenges and opportunities New Zealand will be facing and is likely to 
result in wise collective decision-making. Individual values, the right to be involved and the right 
to choice will need to be honoured. Open and honest discussions around the social, ethical and 
legal issues will clarify which gains can and need to be made and which technologies are 
acceptable to reach these gains.  

The framework also needs to comply with the principles of the Treaty of Waitangi, the Universal 
Declaration of Human Rights 19482, the New Zealand Human Rights Act 19933, the Bill of Rights 
Act 19904, and the HDC Code of Health and Disability Services Consumers’ Rights Regulation 
19965.  Two human rights treaties on genomic technologies have been supported by New 
Zealand and need to be considered for this work, including The Universal Declaration on the 
Human Genome and Human Rights6 and International Declaration on Human Genetic Data7. 

 

 
 
2 http://www.ohchr.org/EN/UDHR/Pages/Introduction.aspx 
3 http://www.legislation.govt.nz/act/public/1993/0082/latest/DLM304212.html 
4 http://www.legislation.govt.nz/act/public/1990/0109/latest/DLM224792.html 
5 http://www.hdc.org.nz/the-act--code/the-code-of-rights/the-code-(full) 
6 http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html 

http://portal.unesco.org/en/ev.php-URL_ID=13177&URL_DO=DO_TOPIC&URL_SECTION=201.html
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Approach 
The strategic approach outlined in this think piece builds on the various papers seen by the 
committee, including the Genomics, Genetics and Epigenetics Strategic Work Programme 
(2015045)(3), presented in March 2015; and the conceptual approaches of undertaking work 
simultaneously at different levels across the health system (‘Macro, Meso, Micro’) and focusing 
on ‘fit for purpose’ technologies. This think piece also builds on concepts outlined in the 
innovation work stream, presented to the committee in May 2015 (Maximising the Contribution of 
the NHC Innovation Fund” – paper 2015098), especially around the ‘pull and embed’ approach 
the NHC has been developing over the last 12 to14 months(4).  

New Zealand was ranked as the third most prosperous country in the 2014 Legatum Prosperity 
Index. The Legatum Prosperity Index ranks 142 countries, based on 89 variables, on their “wealth 
and wellbeing”. The ‘core principles of prosperity’, which are linked to GDP and individual 
wellbeing, are: entrepreneurship and opportunity, education, health, safety and security, personal 
freedom and social capital.8   This omics think piece links the various ‘core principles of 
prosperity’ and identifies an opportunity to promote better social outcomes for New Zealanders at 
the same time as economic growth.  

A strategic framework is outlined in this document which would provide a crucial platform for the 
work the NHC does around the identification of which investments need to be made and where 
the priorities in the health care sector lie. In the case of omics-based technologies, these 
investments will be significant and far-reaching. At the same time, the return on investment in the 
healthcare sector will be dependent on investments in key supportive systems and infrastructure 
across the board.  

Progressing the approach outlined in this omics think piece is new territory for the NHC, as the 
NHC has never had the opportunity to operate at the very start of facilitating the development of a 
whole new model of care and/or whole new technology category. The NHC will not be able to do 
the work alone to achieve the balanced coordinated introduction required. 

A different work approach is necessary to tackle an issue of this size, which requires an iterative 
process of engaging widely with multiple stakeholders, facilitating input, synthesising collective 
knowledge and approaches into an acceptable whole and feeding that back to contributors to 
refine, correct and endorse.  

In preparing this proposed approach for the organised introduction of omics-based technologies, 
tested and established change management processes have been considered. For example this 
change management approach as developed by John Kotter(1) includes: 

• Creating a sense of urgency; craft and use a significant opportunity as a means for exciting 
people to sign up.  

• Building a guiding coalition; draw together a group with the power and energy to lead and 
support a collaborative change effort.  

• Form a strategic vision and initiatives; shape a vision to help steer the change effort and 
develop strategic initiatives to achieve that vision. 

                                                                                                                                                          
 
 
7 http://portal.unesco.org/en/ev.php-URL_ID=17720&URL_DO=DO_TOPIC&URL_SECTION=201.html 
8 http://www.prosperity.com 
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• Enlist a volunteer army; raise a large force of people who are ready, willing and urgent to 
drive change. 

• Enable action by removing barriers; remove obstacles to change, change systems or 
structures that pose threats to the achievement of the vision. 

• Generate short-term wins; consistently produce, track, evaluate and celebrate volumes of 
small and large accomplishments – and correlate them to results. 

• Sustain acceleration. 

• Institute change; articulate the connections between the new behaviours and 
organisational/system success, and develop the means to ensure leadership development 
and succession. 

 
It will be crucial to draw key stakeholders into coalitions of the willing; and to gain agreement from 
different stakeholders to take leadership of and responsibility for some pieces of work (but within 
an agreed approach).  

The strategic use of the NHC‘s tiered business cases for change will be necessary to provide 
evidence to support stakeholder thinking and direction and then to draw agreed direction into 
whole system design/redesign.  

A strategic work programme approach would allow the NHC to address issues around omics at a 
number of levels, including: 

• Macro level – where the NHC would act as a critical thought leader in a number of national 
and international settings, to broker cross-sectoral agreement on the introduction and 
application of omics-based technologies. 

• Meso level – where the NHC would apply the 'pull' concept to identify sector needs, work 
with industry and other stakeholders to facilitate the technology development process and 
with the sector to prepare for the introduction of new technologies ('embed'). 

• Micro level – where the NHC, in collaboration with industry, cross-government stakeholders 
and the sector, would evaluate new potential technologies in order to test higher order issues 
such as black box validation, ethical, and feasibility of adoption issues in a controlled 
environment. 

 
Work at each level will feed back into the overall work programme to refine and develop the 
approach (Figure 1).  At macro level various actions are needed, including: cross-sectoral 
agreement of a principle-based framework and agreement to develop/organise an issues action 
priority list.  
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Figure 1: The Strategic Omics Work Plan at Macro, Meso and Micro level. Abbreviations: NHBBU, National Health Board 
Business Unit; GHSNZ, Genetic Health Services New Zealand.  

At the same time, work will need to be done at a meso level based on the two referrals received 
by the NHC in the 2014/2015 reactive referral round. One referral addresses the concerns around 
the cost and clinical utility of genetic testing and the demand for genetic testing in New Zealand 
(especially publicly-funded genomic medicine). The second referral raised questions about how 
to manage the introduction of genomic medicine into the health care system and around 
education of the health sector.  

The risk of focusing on the meso level projects only, without the framework being in place, is that 
a precedent-setting but single focused approach to the introduction of omics-based technologies 
will be established along the way, without taking a broader NZ Inc view point. This is likely to 
result in a disconnected approach and duplication of some of the work.  

At the micro level, various NHC tiered business cases for change fall within the omics-based 
technology field. Examples are haematuria (Cxbladder), abdominal aortic aneurysm (AAA), 
chronic obstructive pulmonary disease (COPD), epidermal growth factor receptor (EGFR), and 
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age-related macular degeneration (AMD).  As part of some of these projects, an innovation 
evaluation is (being) carried out in collaboration with Callaghan Innovation (CI) and the Health 
Research Council (HRC), including EGFR mutation testing and Cxbladder for haematuria. A 
close working relationship has also been established with PHARMAC.  

Omics-based health technologies can be divided in four subgroups: population screening, risk 
stratification, treatment and gene therapy. Currently, the innovation evaluation assessments the 
NHC has carried out have been focused on risk stratification (Cxbladder) and treatment (EGFR).  

These assessments will give a picture of the various issues New Zealand is facing with the 
introduction of omics-based technologies. And lessons can be learned from each of these 
projects that can be fed back into the framework.  

 

NHC’s role and approach 
An iterative stakeholder ‘workshopping’ process is suggested as the most efficient mechanism to 
fast track progress on specific omics work streams. The NHC tiered business case approach will 
be used to assess the specific broad health issue as a Tier 1 assessment, which could be fed 
back into a strategic, cross-sectoral work group. At the same time, various other organisations 
will do work in their respective fields. The second workshop is likely to result in various Tier 2 
assessments, which in turn feed back into the strategic workshop. After that, either a Tier 3 
assessment or advice to various Ministers is likely to follow (Figure 2).  
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Figure 2: A tiered approach to the omics framework actions and the operational actions for the NHC 
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Macro level work programme – framework development 
The introduction of omics-based technologies is so far-reaching, with implications across 
commercial, agricultural, research, health, education and social sectors and local and national 
economies, that it presents a major challenge. Not one sector on its own is able to introduce this 
new field of technologies into New Zealand. To date, there is no local or international primer on 
how to introduce this type of technology which means that it is difficult to understand where to 
start.  

The first challenge will be to develop a common thinking tool with stakeholders. This thinking tool 
should be used to guide the initial thinking on technology introduction. This thinking tool can be 
likened to a ‘scaffold’ that allows for the coordinated building of blocks of infrastructure and 
enablers necessary for the introduction of omics-based technologies.  

The scaffold approach is designed to be flexible and self-learning through testing, refinement and 
re-testing with the sector, to find the wise and innovative way forward. The tool needs to be broad 
enough to cover all the elements common to all stakeholders, while also being specific enough to 
guide individual stakeholder thinking and problem solving. 

To get a better understanding of the various ‘whole of society’ issues and opportunities, the NHC 
started mapping out these issues and opportunities. It was apparent that these issues grouped 
into six common themes. We then asked the question what would be the outcomes or benefits if 
these themes were resolved or opportunities pursued?  This led to the identification of six 
outcomes core to the successful introduction of omics-based technologies that could be used as 
principles to guide decision-making around addressing individual issues   

This approach resulted in an initial principles-based framework utilising the New Zealand Triple 
Aim for the public sector: focusing on the individual, the system and the population as a whole. 

The initial six core principles (three outcome principles and three implementation principles) 
(Figure 3) are not in order of significance and are likely to be incomplete. The initial framework 
should be used as a starting point for the stakeholders to develop and refine.  

The initial three outcome principles for the introduction of fit for purpose omics-based 
technologies are: 

• Result in the best outcome for patients, the population and the country as a whole. 

• Be done in such a way to safeguard our people, identity and values.  

• Give the opportunity to bend the cost curve and deliver major economic outcomes. 

The initial three implementation principles outline the approach needed to ensure successful 
introduction, including:  

• A cooperative/collective approach based on a shared risk and shared gain approach.  

• Integrated introduction shared across health, science, education, and business.  

• Sustainable introduction and application of omics-based technologies supported by the 
timely development of appropriate infrastructure and maximising current capital investment.  

The grouping of issues into common themes and the overarching principle to guide solutions to 
these issues is presented in Figure 3 below: 
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Figure 3: The introduction of omics-based technologies and the underlying principles, three outcome principles and three implementation principles. Actions, issues and outcomes are stated underneath and beside each principle (not in order of significance).  
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1. Best outcome for patients, population and country as a whole 
Omics-based technologies offer the opportunity to improve outcomes for patients, the population 
and the country as a whole.  In order to reduce inequalities, all sectors of society must be 
involved from the beginning to ensure a high level of trust and input. Some of the factors involved 
in this principle are:  

• The rapid development of omics-based technologies carries the risk of resulting in ‘over 
diagnosis’ and ‘over treatment’ of patients. The clinical relevance of new technologies will 
need to be assessed to ensure that investment will be made in clinically significant assays.  

• Data collection and analysis is likely to improve patient outcomes, but can also have a 
positive influence on outcome for the population as a whole. Collaboration between research 
and the healthcare system is crucial in collecting, analysing and using the data available. 
From a patient perspective, it can be relevant that some of the data is re-identifiable so that 
when new information becomes available it can be used to prevent, hasten diagnosis and 
improve treatment. The health system needs to become a self-learning system with more 
and more data becoming available and more and more information extracted from this data. 
Issues around data interoperability and curation will need to be assessed.  

• From a population perspective, to promote equality and equity, data will need to be collected 
and assessed from all population groups. A better understanding of genetic diversity in New 
Zealand can give the opportunity to improve outcomes for all population groups. Access to 
research and healthcare facilities is crucial to lower inequality. This will also be cross-sector, 
as many parts of the social model of care will be involved.  

• Assessment of each part of the model of care will give a better understanding of who needs 
care at which point to gain the most health benefit.  Parts of the model of care of each 
individual are: prediction, prevention, risk stratification, diagnostics, and treatment. 
Investments will need to be made at the right point and to the right level in the model of care 
to get best patient outcomes, at individual and population level.  

• One of the main drivers to assure investment in the right technologies depends on ‘pulling 
and embedding’ fit for purpose technologies into the market at the right time with the right 
stakeholder involvement.  

 
2. Safeguarding our people, identity and values 
One of the three outcomes based principles is safeguarding our people, identity and values. 
There are numerous factors (ie actions, issues, outcomes) involved within this principle including:  

• The clinical utility of omics-based technologies is dependent on the genetic makeup of the 
New Zealand population. Various countries are currently sequencing a large number of 
citizens to establish the genetic makeup of their population, but the clinical utility of this 
approach has not been established. The introduction of mass sequencing will result in the 
production of population data. A ‘self-learning’ system is another way to assess the genetic 
makeup. Omics-based technologies offer the opportunity to personalise medicine and the 
overall social model of care. Which biomarkers are relevant to assess health status and 
improve overall living standards will need to be considered.  

• Ethical, legal and social implications (ELSI); the discovery of the genetic makeup of the New 
Zealand population as well as the discovery of biomarkers result in some ethical, legal and 
social considerations. The obligations around the Treaty of Waitangi form a crucial part of 
this but also the social and cultural consensus about which types of omics-based 
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technologies NZ should pursue; the process by which consensus will be reached; and the 
issues around regulation, legal protection and informed consent.  Collection of data, data 
curation, database sustainability and the protection of data and information will also need to 
be assessed.   

• Research and innovation; which investments will be most likely to get better patient 
outcomes in the longer term. Will the investment be at the end stage of the model of care or 
rather around prevention, prediction, diagnosis and early treatment? Where does the NZ 
Health Strategy fit in with this? What are the biggest health costs for New Zealand as a 
whole? Regulation of clinical trials will also need to be assessed; where are the priorities, 
which population groups will need to be involved and what are the expectations? Close 
collaboration between research, the sector and government agencies is needed to align work 
streams.  

• A well-informed and trained workforce is needed to assess the data obtained and understand 
the information collected. Education is central to training the current and future workforce. 
Workforce issues were raised in the two referrals received by the NHC for the 2014/2015 
active referral round; ie Genetic Health Service NZ (GHSNZ) raised questions about 
workforce education. The NHC’s ‘Genomics and the implications for healthcare’ report also 
noted workforce shortages in 2009(8). 

• The integration of omics-based technologies will need to be organised in such a way that the 
right technology gets introduced at the right time for the right people. The proposed ‘pull and 
embed’ strategy from the NHC could be applied by other stakeholders.  

 

 
3. Bending the cost curve and maximum economic outcome  
In order to ensure value for money, there is an expectation that the sector will manage cost 
pressures within its designated spend. Technology is one of the drivers of the healthcare cost 
curve. Omics-based technologies offer the opportunity to bend the cost curve while gaining 
maximum health benefits. At the same time, omics-based technologies can contribute to New 
Zealand's economic outcome. Factors involved in bending the cost curve and gaining maximum 
economic benefit are:  

• Genetic information is culturally sensitive. Social and ethical considerations will form a crucial 
part of the framework development. A well-informed debate around the use of genetic 
information will ensure that there is a clear understanding of the benefits of omics-based 
technologies. Close collaboration with consumers is essential to guarantee this.   

• The NHC has been working on the assessment of cost-effective technologies. The 
developed ‘pull and embed’ strategy presented to the committee previously, will be relevant 
within the healthcare system, but can also be incorporated in other systems.  

• Research and innovation are crucial for both bending the cost curve and economic 
development of NZ Inc.  Within the healthcare sector, it is relevant to link investments in 
research and innovation to the NZ Health Strategy.  

• Questions have been raised whether the current reimbursement model in the healthcare 
system (nationally and internationally) needs to be revisited. The calculation of the cost of 
new technologies can cause problems. An example is the cost and value of biobanks, which 
is likely to change over time. Policy and regulation will need to be looked at to make changes 
crucial to gain maximum economic benefit.  
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4. Collective approach – shared risk, shared gain 
The NZ Health Strategy was developed in 2000 and a Health Strategy refresh is currently 
underway. The New Zealand Health Strategy sets out principles, goals and objectives for the 
health system to ensure the highest benefits for the population as a whole. Collaboration with the 
various government agencies is needed to work towards these ‘health strategy’ goals.  

To guarantee best outcome for patients, the population and the country as a whole, to be able to 
bend the cost curve and gain maximum economic outcome and to reduce social inequality, a 
collective approach is needed to develop the omics framework and deliver on the principles. 
A collective approach is also warranted at an international level, as the world needs to leverage 
off each other.  

New Zealand, as a responsible global citizen and a First World nation, will work collaboratively 
internationally in the introduction and application of omics-based technologies. International 
collaboration will help across the board to be able to leverage off each other and learn from the 
work done in various countries.  

This shared risk, shared gain approach links various stakeholders who are likely to gain the most 
out of new technologies. Internationally, consortia owned by patients and cooperative societies 
have shown benefits of involvement of patients in the development, curation and management of 
databases.  

The European Commission report also acknowledges the importance of collaboration to promote 
innovation: “Because of the high costs and pressure to deliver new products, pharmaceutical 
companies are frequently reluctant to venture into innovative but risky medicine discovery efforts. 
This might be remedied by more efficient collaboration between academia, industry, hospitals and 
patients in the early stages of medicine discovery and development.”(5) 

 

5. Integration of health, science, education and business 
From a collaborative approach, there will need to be integration of various sectors, including 
health, science, education and business. Previous work done by the NHC around co-dependent 
technologies (EGFR mutation testing for non-small cell lung cancer patients) has shown that 
close collaboration with PHARMAC and the HRC is important for the NHC.  

Work around bending the cost curve and gaining maximum economic benefit will need to be 
closely linked with the work done by the Ministry of Business, Innovation and Employment 
(MBIE).  The development and introduction of the fit for purpose omics-based technologies can 
have a major impact on technology businesses.  Guaranteeing an organised approach to 
development ensures that the right technology gets developed at the right time. Technology 
companies will be aware of where in the market new technologies need to be developed and can 
have more certainty that the developed technologies will be taken up by the sector, offering the 
biggest returns from an economic perspective and a health gain perspective. The NHC is 
currently undertaking work in this field in collaboration with Callaghan Innovation. Well-informed 
citizens and a well-informed and trained workforce links in with the work done by the Ministry of 
Education and the Tertiary Education Commission.  
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6. Essential infrastructure 
Central to the infrastructure around omics-based technologies is the engagement with citizens to 
inform and enable these citizens to make wise decisions on behalf of their families, communities 
and themselves in this ‘new era’ of personalised healthcare. 

The right infrastructure is also needed to develop and deliver these new technologies to a market 
that is ready to receive them. Work will need to be done around workforce and education in 
collaboration with various ministries and education providers. Facilities will need to be available to 
align this work between organisations and sectors.  

Information technology developments have resulted in the collection of a great range of data, but 
the way this data and what kind of data is stored is not always consistent. At the same time, all 
this data will need to be translated into information which is understandable to the people that 
want to use that data. Will the healthcare system choose one institution to collect and store all 
omics-based health data and who will maintain and finance this biobank? Will some of these data 
and/or biobanks be shared across sectors and industries or be healthcare system specific? What 
platform will be used? How will the new technology be implemented in the sector and the how will 
the sector ready itself to actually receive it and gain most benefit?  

The infrastructure will need to be in place to create an environment where investment and 
development can thrive. This will need to be linked with the needs of New Zealanders and 
contribute to the outcomes of every New Zealander and internationally.  

Work programme – meso and micro level 
The work the NHC will need to carry out at meso and micro level will be health focused. At the 
meso level, the work involves the health system level at the model of care level, while the micro 
level work involves work at a specific technology or service level.  

The opportunities that omics-based technologies offer for the healthcare sector are well described 
and presented by Hawgood et al. “In biomedical research, health and healthcare, we are at an 
inflection point, poised for precision medicine.” (Figure 4). An inflection point marks an opportunity 
of dramatic change between the incumbent (ie data collection) and nascent (ie integration and 
understanding) curve. Hawgood et al compares the collection of knowledge to Google Maps, 
combining different information platforms to develop a multi-layered knowledge network for use in 
precision medicine (Figure 4).(9)  

 
Figure 4: “Surpassing single-layer health care.” Hawgood et al. (9) 
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Collaboration between biomedical research and the healthcare sector will be essential to gain the 
most out of the inflection point. What knowledge is needed and how is it collected and used to 
develop this knowledge network map? This will depend on system level operations, including 
regulation, investment and priority setting.  

At the micro level, a rapid learning system will need to be developed. Data sharing, a high pay-off 
strategy, will be a crucial part of this. Also known as the ‘positive economics of data sharing’ as 
data sharing multiplies benefits. An example: if 10 research groups all collect and share data of 
100 people, the total number of cases in the database (available to all research groups) is 1000, a 
return of 9 to 1. More research groups will result in a better return.(10) 

Besides the positive economics of sharing, the Institute of Medicine report also mentions: “To 
create healthcare systems that can learn, delivery systems and research, networks must run 
many complete learning cycles simultaneously.” This fits in well with the work the NHC is doing at 
the micro level. Each assessment will result in learnings at various levels within the system. 
These learnings will support the framework and the work that needs to be done at the meso level.  

Summary  
New Zealand, like its international neighbours, is concerned with the opportunities, benefits and 
risks the rapid development of new omics-based technologies offers. On one hand, omics-based 
technologies can drive up cost, especially for the healthcare system. At the same time, these 
same technologies offer opportunities for better outcomes for patients, financial savings and 
economic growth.  

Social and ethical issues form a crucial part of the development and uptake of these new 
technologies and require broad cross-sectoral discussions and involvement. The NHC has been 
approached by various stakeholders to initiate this work. The document provided here can be 
used as an initial thinking tool to support stakeholders to start the discussions and development of 
a cross-sectoral framework. 

Not one organisation in New Zealand has the responsibility or capacity and capability to introduce 
fit for purpose omics-based technologies. Introduction requires collective input, collaboration and 
resources across the country.  

Work needs to happen at all levels in the system – state, service level and specific technology 
levels concurrently. Various stakeholders need to be working based on a shared vision and 
approach to speed up progress and avoid confusion, duplication and a waste of resources.  

The NHC has, through its multiple assessments, developed an understanding of the role, 
opportunity and risks of omics-based technologies, and is probably the best prepared 
organisation in the health sector to function as an initiator, facilitator and thought leader. Various 
key stakeholders are better placed to understand the system-specific issues and opportunities 
and strong collaboration and a collective approach will be needed to place New Zealand ahead of 
the game.  

This think piece can be used as an initial thinking tool. At first, this framework will need to be 
tested with key stakeholders, resulting in refinement of the framework. After that, it should be 
tested with a broader stakeholder group, including public consultation. The social and ethical 
issues surrounding omics-based technologies require broad cross-sectoral and public input from 
the onset.  
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