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Background and context

• Outcome in populations

– Improvements in (quality adjusted) life expectancy

– Sources of improved health

• Environmental changes

• Innovations in health care

• Impact of new cancer drugs on survival and 
mortality

– Statistical analysis of longitudinal and cross sectional 
variation

• Supporting evidence

– Early detection versus treatment

– Disease specific studies (breast cancer as example)



IMPACT OF INNOVATION ON 
SURVIVAL

Statistical analysis of contribution of new cancer drugs



Jönsson, Lichtenberg and Wilking
Three studies in 2007 report

• US longitudinal study
– Nearly half (44%) of the observed improvement in the two-year 

cancer survival rate between 1992 and 2000 at 50 USA cancer 
centres could be attributed to the use of newer cancer drugs.

• European cross section study
– Around one sixth (14% – 19%) of the inter-country differences in 5-

year cancer survival rates across 5 major European countries is 
due to differences in the uptake of newer drugs (post-1985) in each 
country. 

• International longitudinal mortality study
– Nearly one third (30%) of the decline in cancer mortality rates seen 

in 20 countries (including the US and Europe) during the period 
1995 - 2003, could be accounted for by the use of newer drugs. 
The observed decrease in mortality of 16% would have been only 
11% if newer drugs had not been used. 



Contribution of the increase in cancer drug vintage to the 
decline in the age-adjusted cancer mortality rate

Increase in drug vintage accounts for 30% of the 1995-2003 decline in the age-adjusted 
cancer mortality rate.



Lichtenberg 2009 publications

• US data 1978-2004
– Innovation measured as FDA approvals of cancer drugs had 

a positive effect on survival rates, controlling for cancer 
stage distribution, mean age at diagnosis, and incidence

• Economics of Innovation and Technology 18(5), 407-28

• International differences
– 17 types of cancer in 38 countries

– Controlling for all other determinants of survival

– Availability of drugs is associated with increased survival 
• International Journal of Healthcare Technology and 

Management 10(3),138-55



DOES CANCER DRUG VINTAGE AFFECT 
CANCER SURVIVAL?
NEW DATA AND MODELS
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Basic research questions 

• Hypothesis

– Mean cancer drug vintage has a positive effect on 
cancer survival

• Definition of vintage

– Vintageijk = Σd [Ndijk * YEARd] / Σd Ndijk

– Ndijk = the sales of cancer drug d used to treat patients with 
cancer site i, in country j, in year k.

– (1) YEARd = the year of initial launch

– (2) YEARd =1 if YEARd > limit year;= 0 if YEARd ≤ limit year

• Definition of control variables

– Dummies for disease, country and year



Control variables

• Diseases (6)
– Survival varies between cancer sites

– Dummies have value 1 if they refer to the same pair of 
drugs/disease; otherwise zero

• Breast cancer used as reference

• Countries (9)
– Survival varies between countries

– Dummies has value 1 if the pair of drug/disease refer t o a specific 
country; otherwise zero

• Finland used as reference

• Year (9)
– 1996 (base year) - 2004

– Value of 1 if the pair of survival and drug vintage refer to a certain 
year, otherwise zero



Models

• Model 1 - two dimensions: cancer site 

and country

• Model 2 - three dimensions: cancer site, 

country and year



Data

• Cancers
– colorectal, lung, breast, ovarian, non-Hodgkin lymphoma and 

leukaemia

• Countries
– Finland, Germany, the Netherlands,Norway, Slovenia, 

Switzerland, UK, Poland and USA

• Survival data
– Dr Brenner and Dr Gondos, German Cancer research 

Centre,Heidelberg

• Data on sales of 21 cancer drugs 
– IMS Health



Descriptive statistics

• 480 data points

• More variations in survival between cancers than 
between countries, and over time

• Differences in both survival and drug vintage 
between countries for the different cancers

• A positive trend in both survival and drug vintage. 
– This poses no problem as the model is a difference-in-

difference model (Stock and Watson 2003, pp. 385-388 and 
419-420).



RESULTS







Summary of results

• New estimates give similar results as previous 
studies
– Improvements in data on number of treated patients

– Improvements in survival data

• Result sensitive to the definition of vintage
– Problems when using it for calculating absolute 

improvements in outcome (survival)



SUPPORTING EVIDENCE



Treatment or early detection?
Two studies support impact of new treatments

• Lichtenberg 2010
– Control for increased incidence

– Data from US 1976-2002 and AUS 1984-2002

– 15% increase in unconditional mortality

• Sun, Jena et al 2010
– Control for probability of detection

– SEER US 1988-2000

– The majority (> 75%) of all gain in survival is due to 
improved treatment





CONCLUSIONS AND FURTHER 
RESEARCH



Conclusions

• Impact of new cancer drugs on survival has been 
established in a number of studies

• While this can be related to lead time, controlling for 
this indicate that treatment rather than early detection 
is the main explanatory factor for improvements in 
survival

• Further studies are important to answer import 
questions about the value of innovation
– Relative effectiveness

– Cost-effectiveness



Further research

• More exact data on number of treated patients of all 
patients diagnosed with the disease
– Sales data are only a proxy for treatment

• Improved survival data
– Still limited data for most countries

• How do we get individual patient data which links 
treatment and effect
– Registry studies in different countries

– Account of all relevant treatments and diagnostics

– Costs and Quality of life data


