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Danish healthcare is on a journey from a productivity paradigm to a value-based 

paradigm. This changes the pharma industry’s perspective on patient access. Now, 

opportunities arise for the pharma industry to reconsider strategic thinking in their future 

value proposition to remain an important player within healthcare.

This whitepaper explores key factors (e.g. PRO, QALY, precision medicine, apps, patient 

empowerment) framing the future of value-based healthcare. It explains that commercial 

leaders will need to consider these factors in their future strategy. It also shows that 

pharma companies must position their medical treatment at the convergence of the 

perspective of the healthcare system and the perspective of the patient in order to 

ensure optimal clinical as well as patient-experienced outcome.
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INTRODUCTION

The Danish healthcare system is moving from a productivity paradigm, which focuses on optimal output 

of healthcare services in relation to available resources, to a value-based healthcare paradigm, which 

focuses on optimal outcome for patients based on available resources. In this paradigm shift, the healthcare 

system is abandoning a systemic “one-size-fits-all” approach and applying a more patient-centered 

approach. Evidence-based treatment decisions and guidelines are no longer the only consideration. The 

inclusion of patient preferences in medical treatment is now fundamental to the way “value” is defined.

In a value-based healthcare paradigm, value is no longer produced simply by delivering medical 

technology and medicines. Rather, value emerges when the perspectives of the healthcare system and 

patients converge resulting in optimal patient experience as well as strong clinical outcomes. 

In this white paper, we highlight the key issues that industry leaders need to be aware of, given these 

developments. We explain how factors such as new technology, the availability of information and 

improved communication between patients and healthcare professionals (HCPs) enable the “convergence 

of perspectives” just noted, and how this in turn drives value-based healthcare. Finally, we will show how 

tools for measuring value, such as QALY and PRO, are being implemented in the Danish healthcare 

system to support value-based practice within limited healthcare budgets.

We conclude that value-based healthcare will require pharma companies to apply new strategic thinking. 

The companies’ future value proposition will need to focus on strengthening the collaboration between 

the HCPs and patients. In view of this, pharma companies should ask themselves: How do my medical 

products facilitate collaboration between patients and the healthcare system on a practical level? How 

does my evidence meet the requirements of evidence-based medicine as well as patients’ preferences?
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PARADIGM SHIFT: FROM PRODUCTIVITY TO VALUE-BASED HEALTHCARE

The Danish healthcare system is on a journey from a productivity paradigm to a value-based paradigm 

(Figure 1). In the new paradigm, value emerges when the perspective of the system meets that of the 

patient.

In past decades, the goal was to raise levels of activity (in Denmark using e.g. DRG-value), and thus 

continuously improve productivity. Targeted improvements were supported by technological advances – 

e.g. by the development of more effective production facilities, the implementation of electronic equipment, 

and more recently the introduction of artificial intelligence (AI) solutions [1]. These technological advances 

do not create value on their own. They are elements of an emerging infrastructure within which value-based 

healthcare unfolds.

Figure 1. The journey from the productivity paradigm to value-based healthcare paradigm

Dissemination of information has been and still is a cornerstone of Danish healthcare. HCPs, especially, have 

been supplied with medication information and evidence-based treatment guidelines which were designed to 

support their decisions. However, an increasing number of patients now wish to be involved in decisions about 

their own treatment. To facilitate this, HCPs and patients need to communicate about patient preferences, 

health information and available technology to create value-based healthcare (Figure 1).
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What does this mean for you as an executive in pharma? It means that in a new setting of value-based 

healthcare, the pharma industry must become a collaborative partner in the healthcare system, providing 

innovative medication treatment and enable communication with the patient in the value-based healthcare 

system.

THE DANISH HEALTHCARE SECTOR IS CHALLENGED

Before exploring the factors driving value-based healthcare, we need to stress that many of the 

important challenges and objectives for public healthcare will remain the same, whether the healthcare 

system is governed by a productivity or a value-based paradigm. Vulnerabilities in the supply of medicines, 

limited healthcare budgets, and the growing need for healthcare services for the elderly population are just 

some of the critical challenges that will continue to frame our healthcare system in Denmark.

In fact, the development of a value-based healthcare can be seen as an attempt to solve these overarching 

challenges by ensuring better outcomes for the patient given the resources available.

Medication shortages
In value-based healthcare, it is essential that medicines which have been assessed to be effective in patient 

treatment are available to the patient. However, pressure on the supply of medicines, and international 

shortages, are an increasingly common problem – one that particularly affects generic medications. 

Examples of shortages include medication from a broad spectrum of therapies including antibiotics, oncology 

medicines, anaesthetics, antihypertensives, antiretrovirals, paediatric medicines and glaucoma medicines 

[2]. It has been reported that supply issues are associated with increased costs, more errors in medication, 

other adverse events, and even raised patient mortality [2]. The reasons for medicine shortages are various. 

They include lack of competition due to monopolies, low market shares, and regulatory limitations [2]. 

Practical issues such as production shortfalls, logistic challenges and inaccurate estimates of future need 

are also implicated [2]. No straightforward solution to the medicine shortage problem exists, but in addition 

to substituted use of other medications, various procurement initiatives are being tested. In some Nordic 

countries (Norway, Iceland and Denmark) Amgros is piloting joint procurement [3], for example. Amgros is 

also looking at the possibility of procuring an assigned amount of medication at a specific time for storage 

during the procurement period [3].

Clearly, value-based healthcare cannot avoid the challenge of ensuring that medicines are available to the 

patients. However, within value-based health, an additional question – one about whether new medicines 

fit patients’ preferences for medication treatment – arises. This question will need to be answered within 

the existing institutional framework, which was built to deliver economically optimal prioritisation of medical 

treatments.
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Prices for medicines and public budgets

In the coming years, a growing segment of the population will be elderly. Patients in this segment will 

have more chronic diseases and their medication regimens will be more complex [4]. The demographic 

changes, increased pressure on other welfare areas and investment needs will place fiscal limits on the 

public budget and exert further pressure on the healthcare system. Choice in medication treatments is 

challenged by stretched healthcare budgets, and prices of hospital medications, especially, have received 

considerable attention over the last decade. The healthcare funding problem is made more complex by 

the use of generic medications (expired patents), parallel imports, the implementation of new biosimilars 

and procurement based on treatment guidelines. All of these issues need to be viewed in the context of 

patients’ and taxpayers’ demand for cheap medications.

In January 2017, Denmark established “Medicinrådet”, the Danish Medicines Council, to ensure fast and 

homogeneous use of new and existing expensive hospital medicines across the country, and to increase 

the potential to negotiate better prices i.e. to address the increasing medication costs. No official economic 

thresholds exist (willingness to pay) for a new medication/indication to be recommended for standard 

treatment, but we have made an attempt to estimate this (Case 1).

The Council operates according to The Seven Principles for prioritization of Hospital Medicine set by the 

Danish Parliament [5]. It is already seeking to operate in line with the concept of value-based healthcare, 

and incorporates the patient perspective, via patient representatives, in its decision-making.

The Danish Medicines Council assesses new hospital medication and treatment guidelines without an 

overview of overall budget constraints. As a result, it may turn out that the aggregated costs of all of the 

potential treatments with medicines recommended in standard treatment cannot be covered by the regions 

or individual hospitals [6]. This might lead to local resource management where newer, expensive medicines 

are avoided to make ends meet [6-7]. The recommendations made by the Danish Medicines Council (and 

previously by KRIS and RADS) have until now been supported by the Danish Regions, and consequently 

implemented by clinicians. However, if budget restraint prevents clinicians from using recommended 

medications, pharma companies may no longer be able to rely on expected demand for recommended 

medications. This may undermine the recommendations made by the Danish Medicines Council.

In value-based healthcare, the success of a new medical treatment is measured by whether 

improved clinical and experienced outcomes for the patient are achievable within existing 

budgetary limits.
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CASE 1: 
The Medicines Council Dashboard: Identifying the balance between value and cost, 
and elucidating the Council’s decisions

In a value-based healthcare system, maximizing clinical effect and minimizing costs will become 
even more important for market access. Currently, the Medicines Council assesses new drugs/
indications according to clinical effect and costs.

To provide an understanding of the important levers in decisions in the Council, DLIMI illuminates 
the processes through a dashboard that make use of machine learning.

An example: The Medicine Council compare new medicines/indications to standard treatment 
and estimate the incremental costs per patient per year (DKK, Pharmacy Purchasing Price, PPP). 
DLIMI has stratified the costs according to the categories of clinical added value and find a trend 
towards a correlation between the importance of the drug in clinical practice and the willingness 
to pay.

This relationship indicates a pattern in Medicine Councils decision, which is not elsewhere 
documented.

Figure 2. Drugs stratified per category of clinical added value in order of importance for 
recommended new drugs/indications compared to current standard treatment as defined by 
The Medicine Council versus incremental medication costs per patient (PPP, DKK).

Incremental cost per patient (1000 DKK)

The numbers indicate individual medications/indications
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Another example is an exploration of the yearly budget impact of new medicines/indications (figure 

3). We observe that items recommended has a lower overall impact on the hospital budgets (DKK, 

PPP). 

Figure 3. Budget impact of new medications/indications for cancer

Budget Impact (1.000.000 DKK)

MEASURING VALUE-BASED HEALTHCARE

With the re-prioritising and centralisation of decisions on the introduction and use of new medicines, an 

institutional framework has emerged from healthcare policy makers and patient pressures, which allows 

patient preferences to be included in medicine evaluation. The inclusion of patient preference is essential in 

value-based healthcare.

If we are to assess whether new interventions have a positive impact on healthcare, measures reflecting the 

patient perspective are essential. The concept of Patient Reported Outcomes (PRO) has been introduced 

to measure the effect of treatments and medicines in relation to the patient’s health-related quality of life. 

PRO can be used to assess the outcome of disease treatment or across diseases. It can be assessed at 

different points of time during the treatment. Also, PRO is included in quality-adjusted life years (QALY), 

which is an aggregation of the outcome of an intervention, and QALY includes the quantity and quality of 

patient’s future life.
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QALY measures are used in economic evaluation to assess the value for money of medical interventions and 

can stimulate transparency of different interventions. However, QALY needs to be interpreted considering 

the limitations of the theory behind as well as the practical implementation. PRO and QALY are generic 

measures of disease burden. Potentially, both can improve patient care and resource use by enabling 

interventions involving individual medications to be compared, and the Medicines Council is set to use 

QALYs in its assessments of the effect of new medications and indications [8].

Patient Reported Outcomes

The national steering group for PRO in Denmark defines PRO as “Patient-reported data relating to the 

patient’s state of health, including physical and mental health, symptoms, health-related quality of life and 

functional level” [9]. Currently, tools to enable the comparison of treatment effects across diseases are 

lacking, and it is likely that PRO will be essential to address this challenge in the future.

In general, we are lacking tools to enable comparisons of treatment effect across diseases, and it might be 

likely that PRO may be the key to address this challenge, Systematic and continued collection of PRO data 

remains challenging, however: At the one hand collection tools should be generic to ensure the comparison 

of interventions. To the other end, generic tools often provide little sensitivity to change. As with other 

clinical documentation the studies require substantial populations to generate sufficient statistical power for 

reaching conclusions. That would be problematic in rare diseases and other conditions characterized by a 

very small number of patients.

Any additional requirements to the documentation for market authorization will raise the costs of bringing new 

medications to the market. Concurrently, budgets allocated for medication consumption are decreasing. It is 

likely that authorities for health technology assessment will consider post authorization registry studies (real 

world data) for assessing PRO systematically and try to establish evidence to justify decisions. However, 

the intrinsic challenges remain unsolved.

It would be advantageous for the pharma industry to get involved in developing PRO and to 

collaborate in finding innovative and simple solution to PRO data collection to ensure effective 

assessment of medications.
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PATIENT PREFERENCES

In a value-based healthcare system, patient preferences are central to the definition of value. Utilising such 

preferences – e.g. to further patient empowerment and to avoid needlessly early medical interventions – is 

vital if we are to be assured of success in future medical solutions. However, this will require HCPs to focus 

on skills such as patient-communication.

Patient empowerment

Traditionally, decisions about patient treatment, including medication, were made by physicians. The patient’s 

role was to follow the physician’s advice and adhere to drug regimens. Now, many patients wish to be 

involved in the planning and decision-making of their own medication [10]. Treatment that is based on the 

patient’s needs and preferences (exhibiting “patient empowerment”) is essential if the patient’s compliance is 

to be secured. Consequently, the role of physicians and other HCPs in value-based healthcare will most likely 

be that of a healthcare consultant – someone who provides expert information, discusses the options, and 

supports patient decisions, rather than deciding autonomously what treatment is required [10]. This meeting 

between HCPs (in the healthcare system approach) and the patient is one of the ingredients of value-based 

healthcare. The journey to value-based healthcare is facilitated by innovations within healthcare (Figure 4).

Figure 4. Examples of facilitators on the journey from the productivity paradigm to value-based healthcare 

paradigm
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No consensus on the best way to define “patient empowerment” currently exists [11]. Patient empowerment 

has been referred to as “a process through which people gain greater control over decisions and actions 

affecting their health” [12]. To be able to take part in this process, patients need certain skills; they must also 

understand their role and be equipped with sufficient knowledge to engage with HCPs [13].

Shared decision-making, in which patients consider medication options together with HCPs, makes it 

necessary to focus on the various skills the HCPs posses. HCPs remain the healthcare experts, of course: 

they have knowledge of updated evidence-based treatment options, and this is essential. Since patients 

are not healthcare experts, they will need good quality, evidence-based information that is delivered in an 

understandable way. In general they have internet access to vast amounts of information on their diseases, 

and on the treatment/prevention options. This information is made available by, for example, pharma 

companies, user groups and patient organisations. On the other hand, the information may be difficult for 

laypeople to assess. This means there will be a higher demand for communication skills among HCPs, who 

will be expected both to assist patients in understanding the available evidence and to include the patient’s 

preferences in any decisions about medication treatment.

In addition, greater transparency about the patient’s actual behaviour may result when decisions on 

medication are made in an informed, collaborative manner, with the “empowered” patient preferences at 

the forefront. Thus, where a patient is reluctant to take e.g. a specific antihypertensive, the provision of 

information on alternatives and discussion of the patient’s preferences may lead to a treatment plan that 

improves patient adherence, even if it does not strictly follow the evidence-based treatment guidelines 

(example Figure 5).
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Figure 5. HCP responses to patient preferences creating value for the patient

* Various tools are available to support deprescribing, including Seponeringslisten (The Deprescribing List) published by The Danish 
Health Authority [14] and a deprescribing app developed by Canadian researchers [15].

Patient 
preferences

HCP action

Fewer sceduled medi-
cation times
Fewer tablets
Low complexity of 
medication regimen
Low cost of chronic 
medication

Simplification of medi-
cation regimen
Deprescribing*
Prioritisation of medi-
cation
Substitute to sustained 
release formulations
Substitue to lower cost 
medication

Disease prevention

Today there is a strengthening patient wish to live in ways that enable the individual to remain healthy. The 

goal of preventing disease and controlling healthcare costs is supported by both the health authorities and 

politicians. Remaining healthy and avoiding disease seems to be a symbol of prestige in our society, where the 

contraction of lifestyle-related disease following excessive alcohol consumption, smoking, and overweight 

is often frowned upon. Healthy meals, and products such as vitamins, minerals and natural remedies, 

are consumed. Sports activities are popular, and “alternative” remedies are often tried by individuals with 

the aim of achieving a healthy lifestyle. Of course, so-called “secondary prevention” treatments are also 

common – e.g. medications such as hypertensives and cholesterol-lowering drugs which reduce the risk 

of stroke and cardiac arrest.

“Primary disease prevention”, such as vaccinations and screening programmes, sometimes raises ethical 



13

issues. For example, should healthy individuals receive a preventive inoculation that carries a risk of side-

effects when the disease being vaccinated against is one they may never get? In another, and more 

specific example, Danish clinical guidelines do not recommend Prostate-Specific Antigen (PSA) screening 

for prostate cancer because that may lead to patients over-diagnosing – and thereby to over-treatment, 

with side-effects and increased costs [16]. PSA testing should only be offered to well-informed, healthy 

males aged 45 years plus, who have a family history of prostate cancer and life expectancy of 10-15 

years or more [16]. In the future “omics” analysis will identify pre-disposed males, and by combining 

omics with information on age and health indicators such as BMI and diet, the HCP will be able to create 

a more precise risk profile and initiate preventive treatment for relevant males only.

Most individuals know a good deal about how to achieve healthy living, but they seldom know how to prevent 

the diseases they are predisposed to get from developing. As for screening for prostate cancer, using omics 

analyses and behavioural data on the patient, HCPs will quickly be able to identify precise risk profiles. 

Numerous technological advances have been made, including apps for smart phones and wearables such 

as smart patches, smart watches. Along with “ingestibles” (e.g. smart pills using nanotechnology), these 

can be used to monitor and document heart rhythm, blood pressure, medication regimens, sleep patterns, 

exercise, alcohol levels, blood sugar levels, and so on. These tools, combined with genetic information, 

will allow HCPs to create a risk profile for individual patients. It will be possible to detect potential disease 

and micro-monitor patient behaviour before symptoms appear. This kind of “precision medicine” will allow 

HCPs to suggest preventive treatments only for relevant patients, and before the patients become ill. New 

real-world data (RWD) sources may further facilitate a shift in our approach to healthcare – from a reactive 

to a preventive approach in which RWD assist us in preventing chronic diseases and supporting healthy 

lifestyles [4,17].

To ensure that any shift in approach from treatment to prevention is successful, patient empowerment and 

the use of evidence as well as RWD in decisions about treatment are very important, especially as an ethical 

dilemma may arise if patients do not wish to receive preventative treatment.

Two major trends in value-based healthcare are “patient empowerment” and “prevention”. The 
pharma industry will need to consider these trends as value setting and support the communi-

cation between the healthcare system and the patient.
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TRENDS AND PREDICTIONS: 
Becoming a collaborative partner in healthcare

Medication shortages

Pharma companies should collaborate with the authorities, HCPs etc. at European level and 

internationally to address medication shortages through, for example, better forecasting, different 

stocking possibilities, new procurement strategies, pharmacy production of medication and even 

new ways of viewing decisions on medication.

Managed Entry Agreements

One option to address the limited budgets available for medication costs would be to use 

managed entry agreements with the aim of benefitting the public authorities as well as the pharma 

company. Models here may include cost-related agreements, or outcome-related agreements, 

where rebates increase with increased use or effect. Concurrently, medication prices may be 

kept confidential so as not to influence the list prices used for pricing in other countries.

Facilitating communication between HCPs and patients

Pharma companies should develop medication information that helps HCPs and patients when 

they are deciding on medication treatment in collaboration. They could, for example, produce 

detailed, evidence-based product information and decision tools that are aimed at patients as 

well as HCPs.

In the future, patient recovery and treatment will be transferred to the patient’s home, freeing up 

hospital beds. This will require increased use of technological tools, since primary contact with 

HCPs will then be potentially via telemedicine. Evidence already exists from studies at Odense 

University Hospitals showing successful use of video conferencing for some patients [18]. 

Patients will need to be well informed about their disease, their recovery and their medication to 

ensure that they are safely transferred to care in their own homes. The pharma companies will be 

an important partner in supporting this transfer.

From treating disease to prevention

Pharma companies should continue to focus increasingly on developing medication options 

facilitating the prevention of disease, since it is likely to be a requested treatment area in the 

future.
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PERSONALIZED TREATMENTS

Concurrently, technological developments targeting specific gene mutations are opening up new 

opportunities in the way medications are used. This targeted approach allows HCPs to select precision 

medicine that is expected to be effective for individual patients, avoiding unnecessary medication use and 

potential side-effects [19]. This is a great example of the healthcare system technology meeting individual 

patient characteristics by creating value-based healthcare.

Precision medicine

In contrast with traditional one-size-fits-all treatments, precision medicine is an upcoming approach to 

the prevention and treatment of disease which aims to tailor treatments to each patient by considering 

individual variability in genes, environment and lifestyle [19]. Precision medicine allows HCPs to identify 

the most effective available treatment and prevention strategies for individual patients, ensuring the best 

possible outcomes [20].

The term “precision medicine” is often used interchangeably with “personalised medicine”. However, 

“personalised medicine” can be misinterpreted and taken to suggest that unique treatments are being 

designed for each individual patient – which is not (yet) the case. Hence, “precision medicine” will be used 

in this paper.

The concept of precision medicine is not new. Clinicians have been working towards personalised care to 

meet the specific needs of individual patients throughout the history of medication treatment [20]. A specific 

example of this is blood-type assessment, which has been used for many years as a preliminary to blood 

transfusions to reduce the risk of complications. However, until now it has not been possible to identify 

patients who will benefit from specific interventions (medication, lifestyle or environmental) or are at risk of 

developing illnesses [20]. New developments, and specifically the introduction of technologies like genome 

sequencing, augmented intelligence (AI) and RWD (including information collected using health apps) are 

opening up new possibilities in medication treatment.

In the future, all citizens will at any time know their 
own risk profile for future diseases.”

Mette Tang Lohse, Chief Advisor, DLIMI

”
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CASE 2: 
Cost of oncology medication used in Denmark

Oncology is a therapeutic group of medicines which has expanded dramatically over the last 
decade leading to new treatment opportunities that fit well with value-based healthcare but also 
have a high cost.

Use of TT and IO has increased since they were introduced to the Danish market. Their costs 
(according to list prices) are considerable compared with those of traditional chemotherapy 
and cancer hormone therapy (Figure 6). The increase in cost from 2015 onwards is explained 
by the introduction of nivolumab (Opdivo®) and pembrolizumab (Keytruda®) in 2015, and 
daratumumab (Darzalex®) in 2016, as well as an increase in the use of lenalidomide (Revlimid®) 
and rituximab (additional products). It should be noted, however, that rituximab also has a non-
oncology indication (rheumatoid arthritis), and the combined use of the medication is included 
in Figure 6.

The rise in the cost of TT was caused by increased use of pertuzumab (Perjeta®), ruxolitinib 
(Jakavi®), dabrafenib (Tafinlar®), ibrutinib (Imbruvica®), and the introduction of nintedanib 
(Vargatef®) in 2015, and palbociclib (Ibrance®) and osimertinib (Tagrisso®) in 2016.

Figure 6. Cost of oncology medications used in hospitals in Denmark

Cytostatic products: L01A, L01B, L01C, L01D, L01XA (all only for relevant indications). Hormone products: 

L02 (relevant indications). Immuno-oncology products: L01XC (selected), L03A (relevant indications), L04A 

(relevant indications). Targeted treatment produacts: L01XC (selected), L01XE. Other antineoplastic prod-

ucts: L01XX. Data source: Pharmaview Sence. Costs are presented in DKK using list prices (AIP).
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Precision medicine in oncology

Cancer treatment receives considerable attention in our healthcare system, partly as a result of the explicit 

development of new medications leading to new treatment options, but also because it attracts very 

substantial public funding (Case 2). It is a genomic disease: most cancers contain a combination of mutated 

or otherwise altered oncogenes and tumour suppressors [21]. The discovery of these characteristics has 

enabled a new way of viewing cancer, and consequently treatments are now moving from the traditional 

concept of organ-based type cancer (chemotherapy) to address the molecular type of cancer the patient 

is suffering from. With genomic information, treatment can be confined to patients who are expected to 

benefit from it, sparing patients who would not benefit from the treatment from adverse events (AEs) and 

avoiding the costs of ineffective treatment. This approach can be used for various types of cancer, including 

melanoma (BRAF mutations) and cancer of the colon (EGFR mutations), breast (HER mutations), lung 

(ALK/EGRF mutations) and brain. Treatment with medications attacking specific cancer cell targets is often 

referred to as Targeted Therapy (TT) [22]. TT can involve monoclonal antibodies or protein kinase inhibitors.

Immuno-oncology therapy (IO), which aims at stimulating the patient’s own immune system to help fight 

cancer cells, is sometimes classified as TT and sometimes put in a separate treatment category [23-24]. 

Examples of IO include PD-L1 inhibitors (monoclonal antibodies), cytokines, cancer vaccines and CAR 

T-cell therapy. Case 2, below, describes a specific example of the medication costs associated with IO and 

TT medication in Denmark.

CRISPR

An especially exciting technology in the group of Advanced Therapy Medicinal Products (ATMPs) uses 

repeating sequences of genetic material in single-celled organisms known as Clustered Regularly Interspaced 

Short Palindromic Repeats (CRISPR). CRISPR gene editing uses a so-called DNA scissors which can be 

sued to cut specific DNA sequences out of genomes, thereby destroying specific genes. No treatments 

using the CRISPR technology have yet been approved for use on humans, but some studies in rodents seem 

promising. It is likely that the technology will revolutionise the treatment of genomic disease by neutralising 

cancer genes, perhaps even allowing genomic diseases to be treated in unborn children. CRISPR treatment 

may provide a new dimension of value-based health, since it will prevent diseases from developing.

The role of health apps

Many health apps are currently available, including apps supporting healthy food consumption, exercise, 

limited alcohol intake, smoking cessation and beneficial sleeping patterns. Apps also support, among 

other things, networking for specific diseases, UV-index assessment, the provision of meditation, disease 

management, medication adherence, medication information, and medication use.

Some apps are designed to assist users who wish to adopt healthy lifestyles and prevent disease. 

Others support treatment. The apps are aimed at either HCPs or patients, and their complexity varies 
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considerably. Several provide medication information (an example is “pro.medicin.dk”). Some, such as 

“medicinhusker”, use individual information, with users entering their medication, blood pressure values, 

and blood sugar values, etc. Apps may also use advanced technology like augmented intelligence (AI) to 

tailor content to individual users.

An example is the Brain+ app, which seeks to combine neuroscience with computer gaming, machine 

learning and behavioural psychology [25]. The level of difficulty of each game is controlled by AI based on 

the performance of the app user [25]. Brain+ is an example of a gamification app, which may be actively 

chosen by a user simply because it seems to be fun to use. In contrast, apps to monitor lifestyle and 

treatment may be based more on needs than desire, and may require more user-motivation.

Many health apps support patient treatment and empower 
patients to better understand and monitor their own treatment. 
This is essential in the years to come, where electronic solution 
will become even more important.”

Thomas Decker Christensen, App developer, Consultant, Associate Professor, MD, 
DMSc, PhD, Department of Cardiothoracic and Vascular Surgery & Department of 
Clinical Medicine Aarhus University Hospital 

”

It is often unclear how effectively the health apps help their users to achieve their intended goals. 

However, it is obvious that the apps seeking to provide a service to individual users collect personal, 

detailed information which could be of great value. RWD of this type can help us understand patient 

habits, preferences and behaviour, and this could assist us in assessing the effect of the app and 

developing optimised interventions to improve healthcare. A medication adherence app, “DrugStars”, 

has embraced this concept [26]. Its users collect “stars” for adherence which they can then donate to 

charity organisations of their own choice. The funding transferred to the charities is paid for by companies 

in exchange for the valuable RWD collected by the app [26].

Solutions in “precision medicine” involve specific treatments for individual patients based 

on information about their genome and their behaviour, often as monitored by apps. The 

pharma industry will need to consider how best to find individual solutions based on 

information on the patient’s genome and behaviour to support medication treatment.
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TRENDS AND PREDICTIONS: 
New technology

Developing and using CRISPR technology

In the coming years, the development of treatment options using CRISPR technology to 

neutralize genomic disease may revolutionize cancer therapy and the treatment of inherited 

disease generally.

3D printed medicine

3D printed medicine is another budding technology which will require a new way of viewing the 

production, delivery and administration of medication.

• One aspect of 3D printed medicine is the printing of individual doses personalized to specific 

patients if, for example, they require non-standard dosing.

• Another aspect is delivery of the active drug, and in 2015 FDA did indeed approve the first 

3D printed medicine, Spritam, for the treatment of seizures. The 3D printed formulation 

allows fast delivery of a high dose of medicine.

• Another aspect is that 3D printing could open up new medication combinations that are 

printed in one tablet. Although this would help patients and HCPs to simplify medication 

regimens, it will introduce a new set of challenges. One is that medications would then be 

delivered to pharmacies in non-tablet form for 3D printing. Another is that the compatibility 

of medications will need to be examined to ensure patient safety when medications are 

combined into one tablet. This will require new forms of collaboration among pharma 

companies. Strategic partnerships will be the key to success.

Health apps to support a holistic approach to prevention and medication treatment

There is a need to develop technological solutions such as health apps to support patients in 

monitoring their entire medication treatment irrespective of type of treatment. In addition, health 

apps can provide us with valuable information on patient behaviour (e.g. lifestyle and medication 

use). RWD like these may offer considerable potential for the pharma industry to learn about 

patient preferences and the effect of new medications when they are taken by non-trial patients. 

Ultimately, pharma may be able to identify unmet needs for patients using individual medications 

or medication combinations.

Combination therapy

Cancer is generally treated either by IO (which supports the immune system) or by TT (which 

targets the cancer directly). Theoretically, however, combinations of IO and TT could offer a 

powerful option in cancer treatment that merits exploration.
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CONCLUSION

This white paper shows that the shift from a productivity paradigm to a value-based healthcare paradigm 

necessitates new strategic thinking. Pharma companies’ future value proposition must focus on facilitating 

collaboration between the HCPs, patients and the authorities.

• The pharma industry will need to consider “patient empowerment” and “prevention” as value-setting 

and support communication between the healthcare system and the patient.

• The pharma industry will need to consider how best to find individual solutions based on information 

on the patient’s genome and behaviour to support medication treatment.

• In value-based healthcare, the success of a new medical treatment is measured by whether improved 

clinical and experienced outcomes for the patient are achievable within existing budgetary limits.

Pharma companies must position their medical treatment at the convergence of the perspective of the 

healthcare system and the perspective of the patient in order to ensure optimal clinical as well as patient-

experienced outcome.
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This white paper contains no information gained from client-projects. All cases are available from public 
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