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Recap May 2017: 
Wannacry ransom attack affects NHS IT systems 
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http://www.trustedreviews.com/news/nhs-hack-cyber-attack-ransomware 
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Our Vision 
Medical Board Incorporating Latest Medical Knowledge 
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■  Myth: People are not interested 
in Digital Healthcare Services 

What do citizens ask for? 
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Source: McKinsey Digital Patient Survey 2014 



■  Myth: The younger generation  
wants to use digital services only 

What do citizens ask for? (cont’d) 
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Source: McKinsey Digital Patient Survey 2014 



■  Myth: Patients require innovative 
features and apps in healthcare 
 

What do citizens ask for? (cont’d) 
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Source: McKinsey Digital Patient Survey 2014 



What do citizens ask for? (cont’d) 
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Source: Vodafone Inst. for Society and Commun., Big Data Survey, 2016 

■  Myth: Personal healthcare data should never be donated for research purposes 



What do citizens ask for? (cont’d) 
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Source: Vodafone Inst. for Society and Commun., Big Data Survey, 2016 



■  CHARISMHA study of the BMG 2016 

■  >100k health apps available 

■  Major focus: Well-being and fitness 

■  Results 

□  Prevention: Adequate use of apps can 
support prevention 

□  Medical use: Quality issues if not 
licensed as medicine product 

□  Research: Uses mobile apps for 
acquisition of data 

■  Missing solution to bridge the gap b/w low 
quality and high adaption rate of users 

Mobile Apps in Healthcare 
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But This is the Reality 
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http://www.startribune.com/how-pokemon-go-went-from-prank-to-phenomenon/387900342/ 

Anadolu Agency | Getty Images  



IT Challenges 
Distributed Heterogeneous Data Sources 
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Human genome/biological data 
600GB per full genome 
15PB+ in databases of leading institutes 

Prescription data 
1.5B records from 10,000 doctors and 
10M Patients (100 GB) 

Clinical trials 
Currently more than 30k 
recruiting on ClinicalTrials.gov 

Human proteome 
160M data points (2.4GB) per sample 
>3TB raw proteome data in ProteomicsDB 

PubMed database 
>23M articles 

Hospital information systems 
Often more than 50GB 

Medical sensor data 
Scan of a single organ in 1s 
creates 10GB of raw data  Cancer patient records 

>160k records at NCT 



■  Requirements 

□  Managed services 

□  Reproducibility 

□  Real-time data analysis 

■  Restrictions 

□  Data privacy 

□  Data locality 

□  Volume of big medical data 

Software Requirements in Life Sciences 
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http://stevedempsen.blogspot.de/2013/08/agile-software-requirements-comic.html 



AnalyzeGenomes.com 
In-Memory Computing Platform for Big Medical Data 
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Combined column 
and row store 

Map/Reduce  Single and 
multi-tenancy 

Lightweight 
compression 

Insert only 
for time travel 

Real-time  
replication 

Working on 
integers 

SQL interface on 
columns and rows  

Active/passive 
data store 

Minimal 
projections 

Group key Reduction of 
software layers 

Dynamic multi-
threading 

Bulk load 
of data 

Object-
relational 
mapping 

Text retrieval 
and extraction engine 

No aggregate 
tables 

Data partitioning Any attribute 
as index  

No disk 

On-the-fly 
extensibility 

Analytics on 
historical data 

Multi-core/ 
parallelization 

Our Technology 
In-Memory Database Technology 
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Real-time Data Analysis and 
Interactive Exploration 

■  Honored by the 2015 PerMediCon Award 

App Example:  
Identification of Optimal Chemotherapy 
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Smoking status,  
tumor classification  

and age 
(1MB - 100MB) 

Raw DNA data 
and genetic variants 

(100MB - 1TB) 

Medication efficiency 
and wet lab results 

(10MB - 1GB) 

Patient-specific 
Data 

Tumor-specific 
Data 

Compound 
Interaction Data 
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Showcase 
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Calculating Drug Response… Predict Drug Response 
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cetuximab might be more 

beneficial for the current case 



■  Query-oriented search interface 

■  Seamless integration of patient specifics, e.g. from EMR 

■  Parallel search in international knowledge bases, e.g. for biomarkers, literature, 
cellular pathway, and clinical trials 

App Example: 
Medical Knowledge Cockpit for Patients and Clinicians 
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Medical Knowledge Cockpit for Patients and Clinicians 
Pathway Topology Analysis 

■  Search in pathways is limited to “is a certain 
element contained” today 

■  Integrated >1,5k pathways from international 
sources, e.g. KEGG, HumanCyc, and WikiPathways, 
into HANA 

■  Implemented graph-based topology exploration and 
ranking based on patient specifics 

■  Enables interactive identification of possible 
dysfunctions affecting the course of a therapy 
before its start 
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Unified access to multiple formerly 
disjoint data sources 

Pathway analysis of genetic 
variants with graph engine 



■  Holistic access to your personal health record 

■  Subscribe to personalized notifications, e.g. about latest healthcare 
programs and clinical trials 

■  Donate your de-identified healthcare data to support registered research 
projects all over the globe 

App Example: Data Donation Pass 
Control Your Personal Health Data 
 

Dr.-Ing. Schapranow, 
TeleTrustT, May 31, 
2017 

Quo Vadis: 
Opportunities of the 
Digital Transformation 
in Medicine 

28 



■  Interdisciplinary partners collaborate on enabling interactive health research 

■  Current funding period: Aug 2015 – July 2018 

■  Funded consortium partners: 

□  AOK 
German healthcare insurance company 

□  data experts group 
Technology operations 

□  Hasso Plattner Institute 
Real-time data analysis, in-memory database technology 

□  Technology, Methods, and Infrastructure for Networked Medical Research 
Legal and data protection  

Smart Analysis Health Research Access (SAHRA) 
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■  Stratification of patient cohorts using patient specifics 

■  Automatic matching of similar patients and patient anamnesis 

■  Interactive graphical exploration of longitudinal patient data 

App Example: Stratification of Hypertension Patients 
and Longitudinal Data Analysis 
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Citizen 

GesundheitsCloud: 
Sovereign Control of your Personal Health Data 
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■  For patients 

□  Identify relevant clinical trials and medical experts 

□  Become an informed patient 

■  For clinicians 

□  Identify pharmacokinetic correlations 

□  Scan for similar patient cases, e.g. to evaluate therapy efficiency 

■  For researchers 

□  Enable real-time analysis of medical data, e.g. assess pathways 
 to identify impact of detected variants 

□  Combined mining in structured and unstructured data, e.g. publications, 
 diagnosis, and EMR data 

What to Take Home? 
Learn more and test-drive it yourself: AnalyzeGenomes.com 
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Keep in contact with us! 
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Dr.-Ing. Matthieu-P. Schapranow 
Program Manager E-Health & Life Sciences 

 
Hasso Plattner Institute 

August-Bebel-Str. 88 
14482 Potsdam, Germany 

 
schapranow@hpi.de 

http://we.analyzegenomes.com/ 


