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SeRC eScience Structure 
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eScience for complex human disease  
Science focus: Biological mechanisms, early  
detection, prevention and cure 
 
eScience tools  
(i) Informatics: Data integration, secure  
                        transfer and storage  
                  
                       (ii) Mathematics and statistics  
                       Modeling, simulation and inference 
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 SeRC Complex Disease Community 

§  Cancer & Data 
    science 

§  Neuroscience 

§  Computational medicine 
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SeRC eScience for Cancer Prevention 
and Control eCPC               2012-2014 

Can new screening and prevention strategies reduce 
morbidity, mortality, side-effects and cost? 
 
Cervical cancer  

Cytology + HPV screening + HPV vaccination 

Breast cancer  
Mammograms + reproductive history + genetic markers + breast density 

Prostate cancer  
PSA + genetic/molecular markers 
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Cervical cancer  
ACCES Advancing Cervical Cancer Eradication Strategies 
SSF 2011-2016 
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PI: Pär Sparen 

Natural history model 
Godhaber Diebert et al 2007 
 
 
 
 
 
 
 
 
 
 



eCPC Microsimulation Model 
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Uncertainty in model predictions due to parameter estimation, sampling 
variability, the selected calibration data, simulation variability etc. 

Reduction in Cervical Cancer Incidence (Bodhager Diebert et al. 2007) 

•  Simulate individual event histories 
•  Aggregate to population level 
•  Assess the model fit (calibration) 
•  Evaluate effects of intervention 

Alexander Ploner 



eCPC Calibration 
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Alexandra Jauhiainen 

Approximate Bayesian Computation  



Informatics 
Cervical cancer prevention database 

9 

Keyfile 
Pnr 
lopnr 

Women resident in Sweden 
~1960-2011 
County, municipality  
1968-2011 

Multi Generation Register  
-2011 
Children, parents, siblings, 
“partners” 

Migration -2011 
Dates of immigration and 
emigration 

Education 1985-2011 

Censuses 1960, 70, 80, 90 

LISA -2011 

Cervical screening data  -2012 
Pap smears, histological samples, 
invitations, HPV tests 

Case-control study cervical cancer 
Invasive cervical cancer, CIS, controls, 
Pap smears, HPV 

SVEVAC – 2013-06 
HPV vaccination 

Attitude survey 
adults - 2007 

Attitude survey 
parents - 2007 

Cancer register - 
2011 

Causes of Death register 
- 2011 

Patient register - 
2012 

Medical Birth register - 
2012 

Drug prescription register -2012 
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SAIL – Sample Availability System 
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•  Overview of data – what is available 
•  Plan studies, investigate data available for  
             subset of patients; Security of data transfer 
•  SAIL: Developed in international consortium 

Ola Spjuth 

Jim Dowling 
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Cancer Risk Prediction Centre, CRiSP  
VR Linnaeus 2008-2018  

PI: Henrik Grönberg PI: Per Hall 

Personalized Cancer Prevention! 



Personalized screening; Why? 

Effictiveness of current practice for early detection 
of breast and prostate cancer is questioned! 
                                          (Esserman et al 2009; Chowdhury et al 2013) 
 

§  Organised mammographic screening  
§  Widespread opportunistic PSA testing 
                                                             
Rates of detection of slow growing cancers increase  
    Beware of overdiagnosis, overtreatment,  
               increasing cost and increase in side effects! 
Aggressive cancers and mortality do not decrease enough  
 

12 



Need to  
§  Understand how tumors differ 
§  Develop novel prediction models 
§  Identify high and low risk individuals 
§  Evaluate personalized screening programmes for benefits, harm and cost 
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Source: Esserman et al (2009) 

Tumor growth 



Clinical sequencing 
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Emma Ivansson 

Compare mutation patterns of interval and  
screening detected breast cancers 

Image by Klevebring and Lindberg 
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Thickness of 
Dense tissue 

 Attenuation coeffs. At recorded tube 
 voltage, compressed breast thickness… 

Breast density as risk factor 
Imaging technology and 
computational techniques 



Breast cancer screening 
Models for screening sensitivity and tumor growth 
accounting for mammographic density 
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Keith Humphreys Linda Abrahamsson Abbas Cheddad 

Abrahamsson &  
Humphreys, 
SMMR 2013 



Prostate cancer 
CRiSP STHLM3 Diagnostic study 

Stockholm 
County Council 
 
§  50 000 men in 
Study Q1 2015 
§  Best-Biomarker 
Panel BBP 2012 
§  Thermo Fisher 
customized chip 
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Relative ROC curves 
(Relative to the test PSA>3) 

    Mark Clements  Martin Eklund  Andreas Karlsson Karl Landström 

STHLM2 data for 
design and 
estimation 
Expectation:  
§  Relative false 

positive fraction  
     rFPF(c) <0.8 
§  Relative true 

positive fraction 
rTPF(c)=1 

Stockholm may 
move towards 
organized 
screening!  



eCPC - eScience modules  
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Sweden and Norden 
Enormous potential for eScience in medical research  
(data integration, computation modelling and simulation) 

     National biobanks	



	



Reliable demographics 
and healthcare	



registers	



High quality epidemiology	


and clinical research	



Clinical and population 	


cohorts	



Biotechnology and	


Information technology	



Bioinformatics, 
computational biology, 

biostatistics	





www.escience4cancer.net 
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