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I. CISNET Overview



Purpose of CISNET

� NCI Sponsored Collaborative Consortium (U01) of 
Modelers in Breast, Prostate, Colorectal and Lung Cancer

� Focused on bringing the most sophisticated evidence-
based decision tools to:

� Understand the impact of cancer control interventions (screening, 
treatment, prevention) on current and future trends in incidence
and mortality

� Extrapolate evidence from RCT’s, epidemiologic, and 
observational studies to determine the most efficient and cost-
effective strategies for implementing technologies in the 
population

� Be responsive to challenges due to the increased pace of 
technology, by helping to determine which new technologies are 
the most promising when scaled up to the population level



Comparative Modeling
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� Central questions to be 
addressed by groups 
collaboratively with a 
common set of inputs and 
outputs

� Reproducibility across 
models adds credibility to 
results

� Differences points out areas 
for further study in a 
systematic way

� Encourages cooperation instead 
of competition between 
modelers

Older Approach:

4 Independent Studies of the 

Cost-Effectiveness

Of CT Screening for Lung Cancer

Approach Innovated by CISNET:

Systematic Comparative Modeling

Differences in target population, screening 

frequency, stage shift, assumptions about lead time 

and overdiagnosis, sensitivity



Flexible Broad-Based Disease Models

Intervention Modeling 

(Common Inputs)

Individual Cancer 

Models:

Simulation or Analytic 

Common Outputs: Costs &

Benefits of Interventions

Tumor growth
and metastatic

spread

• Mortality

• Quality-adjusted 
life years

• Overdiagnosis

• Direct medical 
costs

Examples
of outputs:

Risk factors

Screening
behavior

Diffusion of
new treatments



II. What is the Impact of 

Mammography and Adjuvant 

Therapy on Breast Cancer 

Mortality:  1975-2000?



U.S. Breast Cancer Mortality: 
1975-2000  Age 30-79
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CISNET Base Questions: What is the impact of 
Mammography, Adjuvant Therapy, and the Combination 

on U.S. Breast Cancer Mortality:  1975-2000?

• Dissemination of Adjuvant Therapy

• Dissemination of Mammography

• Change in Background Risk

• Mortality from Other Causes

Population Inputs

(Common to all models)

• Efficacy of Treatment

• Tumor Growth Rates and Metastatic

Spread

• Operating Characteristics of Screening 

(e.g., Sensitivity, Lead Time, Overdiagnosis)

• Post Diagnosis Survival by Tumor 

Characteristics

Model Specific Inputs and

Assumptions 

Predicted Incidence

Predicted Mortality
For

• Treatment Alone

• Screening Alone

• Treatment and 

Screening
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Modeled Mammography Screening

Over Time, Women Ages 30-79
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Dissemination of Adjuvant Therapy for Women 

age 50-69 with Node Positive Stage II or IIIA
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Publications

� Berry et al. NEJM 2005

� Effect of Screening 

and Adjuvant Therapy 

on Mortality from 

Breast Cancer

� JNCI Monograph #36, 2006

� The impact of mammography and adjuvant 

therapy on U.S. breast cancer mortality 

(1975–2000): Collective results from the 

Cancer Intervention and Surveillance 

Modeling Network



Due to Screening
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Percent reduction in the rate of death among 
U.S. women age 30-79 due to adjuvant therapy 

and to screening mammography

Berry et al. NEJM, Oct. 2005
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“What seems most important is that each team found 
at least some benefit from mammograms. The 
likelihood that they are beneficial seems a lot more 
solid today than it did four years ago, although the 
size of the benefit remains in dispute”

New York Times Editorial Oct. 22, 2005

Observational data and modeling provided 

additional evidence to help answer a question 

that RCT’s had not completely settled 

Conclusions and Press Coverage



III. How much can cancer 

control interventions reduce 

colorectal cancer mortality by 

2020? 



Colorectal Cancer Mortality – White Men

Healthy People 2010 goal
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HP2010 Goal

13.9 (32% reduction)

20.4 in 2005

• HP 2010 - WF (14.1 to 13.9: 1.4%) BM (30.4 to 13.9 : 54%) BF (21.2 to 13.9: 34%)

• ACS 2015 – WF(14.1 to 10.1: 28%) BM(30.4 to 18.8: 38%) BF(21.2 to 13.3: 37%)

ACS 2015 Goal

15.2 (25% reduction)

(50% reduction from 

1990 to 2015)

22.4 in 2003
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Upstream Factors Modeled:

Colorectal Cancer 

� Risk Factors: 
� Smoking, Obesity, Red Meat 

� Physical Activity, Multivitamin Use, Aspirin, Fruit and 
Vegetable Consumption, Hormone Replacement Therapy 

� Screening:  
� FOBT, Endoscopy (Sigmoidoscopy / Colonoscopy)

� Treatment:  
� Stage II & III Adjuvant Chemo, Stage IV Chemo



Explicit HP2010 Goals

� Risk Factors: 
� Smoking, Obesity, Red Meat 

� Physical Activity, Multivitamin Use, Aspirin, Fruit and 
Vegetable Consumption, Hormone Replacement Therapy 

� Screening:  
� FOBT, Endoscopy (Sigmoidoscopy / Colonoscopy)

� Treatment:  
� Stage III Adjuvant Chemo, Stage IV Chemo



Scenarios Modeled for 2005-2020 for

Upstream Factors – Colorectal Cancer

SCENARIO DESCRIPTION

CONSERVATIVE
Upstream factors remain at levels 

achieved in 2005

PROJECTED TRENDS Continuation of past trends

HP2010 UPSTREAM GOALS MET
Use continued trends for factors 

with no explicit upstream goals

OPTIMISTIC
Difficult but feasible “best case”

levels of upstream factors



Obesity



Risk Factor Example: Obesity
Percent of White Men (Age 25-84) who are 

Obese (BMI >30 kg/m2)
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Colorectal Cancer Screening:

FOBT, Flexible Sigmoidoscopy, Colonoscopy

FiberopticFiberoptic sigmoidoscopesigmoidoscope



Screening Example:  Endoscopy
Percent of Adults (Age 50+)  Who Ever Had a Colorectal 

Endoscopy (sigmiodoscopy or colonoscopy)
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Chemotherapy for Colorectal Cancer



Dissemination of Chemotherapy

Stage III

Data Sources: SEER Based Patterns of Care Studies, SEER-Medicare (older patients), NICCQ survey (5 metro areas)
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If we meet all the upstream goals, how close 

can we come to meeting the mortality goal? 

22.4 in 2003
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HP2010 Goal

What is the Potential Mortality Impact of Meeting 

Optimistic Goals for the Delivery of  Screening, 

Treatment, and Prevention by 2020?

22.4 in 2003
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What is the contribution of screening, treatment 

and risk factors to the mortality decline?
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Some Conclusions

� Fuller utilization of already developed technologies can 
get us almost half way to eliminating CRC mortality by 
2020

� Without an aggressive sustained approach to continuing 
the increased uptake of current interventions, the 
reduction could almost half that

� Screening is the best short to medium term cancer 
control opportunity
� Risk factor modification is a long term investment with benefits

across a wide range of diseases

� Increased treatment utilization has an almost immediate but 
modest benefit:  whites already have high usage levels, more 
room for improvement in blacks

� Whites will reach or exceed the ACS 2015 goal – it is 
unlikely for blacks.  Some of the best cancer control 
opportunities are for reducing health disparities.



Colorectal Cancer Mortality Projections Web Site
http://cisnet.cancer.gov/projections/colorectal/



Working with CISNET Investigators

� CISNET investigators invite collaborations on applying their 
models

� Work together to decide inputs, model runs, interpret results

� Past and current collaborations include USPSTF, CMS, CDC

� There is a science of modeling, but also a science of applying 
modeling, and communicating the results of models to policy 
makers and cancer control planners

� Several of the program mentors are CISNET investigators

� Opportunity to learn the craft of modeling and model application at 
the members institution and then return to Ireland and apply it to the 
local situation


