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“In view of the 

continuously rising 
expenditure on 

medicines, the call for 
innovative pricing 

models is becoming ever 
louder. One promising 

solution is the so-called 
pay-for-performance 

contracts, which 
ultimately link the costs 

of drug therapy to 
treatment success.”

• In March 2019, GWQ 
ServicePlus, a German health 
insurance fund group, signed 
outcomes–based agreement
with Novartis for CAR-T cell 
therapy, Kymriah. 

• Novartis to repay some of the 
€320,000 per-patient cost if 
survival outcomes are not met 
within a defined time frame

https://mapbiopharma.com/home/tag/kymriah/

GWQ press release

https://www.gwq-serviceplus.de/aktuelles/presse/2019-03-06-pm-novartis-gwq-car-t-zelltherapie_5177


Data collection is a key driver for non-financial 

agreements…

Wenzl, M. and S. Chapman (2019), "Performance-based managed entry agreements for new medicines in OECD countries and EU  member states: How they work and possible 
improvements going forward", OECD Health Working Papers, No. 115, OECD Publishing, Paris, https://doi.org/10.1787/6e5e4c0f-en.

https://doi.org/10.1787/6e5e4c0f-en


Incremental value – the current 

conceptual framework 

Clinical health outcomes



Abilify Mycite

„4 V” 

VOLUME

VARIETY 

VELOCITY

VERACITY

BIG DATA



Where does  
innovation 
come from?

https://www.epo.org/about-us/annual-reports-statistics/statistics/2020/statistics/patent-applications.html#tab3



Source: PwC Health Research Institute global consumer survey, June 2019

Consumers rely on smartphones when it comes 
to technology use for health



Future is about 
digital outcomes

• “Our mission is to equip and empower patients with digital 

health information and tools that make them confident, 
active, and responsive in their patient journey, specifically 

encouraging safe use of medicines for better health 

outcomes and quality of life” – GRAVITATE website



Across 1,130 US patient only 15% to 21% patients with a 
documented need indicated wanting a physicians' help in 
addressing it.

Schroeder SA. Shattuck Lecture. We can do better— improving the health of the American people. N Engl J Med 2007;357(12):1221-8.https://www.prnewswire.com/news-releases/waystar-survey-
reveals-patient-attitudes-around-social-determinants-of-health-300764099.html?rel=0 https://www.annfammed.org/content/16/5/399.abstract

Waystar survey in 2018 

Across 500 randomly 

selected US patients :

68% suffer with at least 

one social determinant 
of health (SDoH) 
challenge 

SDoH categories: 
financial insecurity, 

social isolation, housing 
insecurity, addiction, 
transportation access, 

food insecurity and 
health literacy

https://www.prnewswire.com/news-releases/waystar-survey-reveals-patient-attitudes-around-social-determinants-of-health-300764099.html?rel=0


Digital health outcomes has to be 
defined with the human centered and 
technology enhanced manner



https://www.jstor.org/stable/43087923?seq=1

Usefulness - product enables user to achieve their 
goals - the tasks that it was designed to carry out 

and/or wants needs of user.

Effectiveness (ease of use) - quantitatively 
measured by speed of performance or error rate 

and is tied to a percentage of users.

Learnability - user's ability to operate the system 
to some defined level of competence after some

predetermined period of training. Also, refers to 
ability for infrequent users to relearn the system.

Attitude (likeability) - user's perceptions, feelings 
and opinions of the product, usually captured 

through both written and oral communication.

https://www.jstor.org/stable/43087923?seq=1

Patient centric healthcare

In contrast to clinical outcomes, 

digital health outcomes rely more 
on patients’ preferences (for 

example  usability of mobile
technology)



mHealth

Heuristics

Framework

https://mhealth.jmir.org/2020/10/e20353



IMPACT OF DIGITAL SOLUTIONS ON 
TREATMENT OUTCOMES 

Pechmann C, Delucchi K, Lakon CM, Prochaska Randomised controlled trial evaluation of Tweet2Quit: a social network quit-smoking intervention JJ Tob Control. 2017 Mar; 26(2):188-194.

Study Design

Tweet2Quit - peer-to-peer support and accountability for maintaining commitment to quit smoking: (1) discussion 

questions based on tobacco treatment clinical practice guidelines and (2) individualized autofeedback based on past-day 

participation.

RCT with 160 smokers: 1. Tweet2Quit was combined with a web guide (smokefree.gov) and nicotine patch 2. web guide 

and nicotine patches without the Twitter support group. 

Study Findings

Tobacco abstinence was reported at 60 days follow-up. Tweet2Quit participants reported significantly greater sustained 

tobacco abstinence compared with control : 40% vs. 20%; (p = .012). Engagement was high, with participants averaging 

57 tweets over an average of 47 days. More tweeting was associated with quitting (p = .003).





1: Cuijuan Shang ; Chih-Yung Chang ; Guilin Chen ; Shenghui Zhao ; Haibao Chen, IEEE, BIA: Behavior Identification Algorithm using Unsupervised Learning Based on Sensor Data for Home Elderly, 
24.09.2019, 2: Rovini E, Fiorini L, Esposito D, Maremmani C, Cavallo F., IEEE Int Conf Rehabil Robot Fine Motor Assessment With Unsupervised Learning For Personalized Rehabilitation in Parkinson 

Disease., 06.2019

Example 1  Behavior identification algorithm (BIA) AI for elderly care:

• Sensor data collection for the elderly living alone in smart home. 

• Event Order, Time Length Similarity and Time Interval Similarity features were studied to identify
behaviors’ patterns.

Example 2 Personalized paths for PD patients categorization

• Two inertial devices were used to capture the motion of the lower and upper limbs respectively, while
performing six motor tasks in the group of patients with Parkinson disease (PD). 

• Forty-one kinematic features were extracted to describe the performance of each subject. 

• It reached accuracy equal to 0.950 to differentiate patients between mild and advanced, and 0.817 
across mild vs moderate vs severe.



Example 1 Predict CVD outcomes

• Database of 423,604 individuals without CVD at baseline (UK Biobank).

• 5 ML algorithms (AutoPrognosis) with 200 iterations of the Bayesian optimization procedure.

• Prediction of  CVD risk based on 473 available variables. 

• Out of 4,801 CVD cases recorded within 5 years from  baseline, correctly predict 368 more cases compared to the Framingham score. 

Example 2: Predict CVD outcomes

• Database of 200,000 echocardiograph images.

• CNN (Convolutional neural network) trained to recognize 15 standard echocardiographic views, using a training and validation set of 
over and a test set of 20,000. 

• It outperformed board-certified echocardiographers with an overall accuracy of 91.7%.

1: Madani A, Arnaout R, Mofrad M, et al. Fast and accurate view classification of echocardiograms using deep learning. NPJ Digit Med. doi: 10.1038/s41746-017-0013-1. Published Online First: 21 March 
2018.) 2. www.ncbi.nlm.nih.gov/pmc/articles/PMC6519796/



Incremental value - the future 

conceptual framework

Reduce the 
burden of 
diseases 

Improve 
access to 

health services  

Manage 
chronic 
disease

Increase 
patient's 

satisfaction
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