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SEER Program

• NCI has contracted with universities and state heal th 
departments since 1973 to operate population-based 
cancer registries.  

• All incident cases are captured, except non-melanom a 
skin cancer and in situ cervical cancer

• Recurrences not reported.

• Since 1992, 12 geographic areas, 14.5% of U.S. 
population; expanded in 2001 to include 25% of U.S.  
population



What are the SEER - Medicare data?

• NCI takes people in the SEER data and matches them to 
the Medicare’s master enrollment file. 

• The SEER-Medicare data contains all people in SEER 
found to be Medicare eligible.   

• There are currently over 3 million cases in the file



Persons included in the SEER-Medicare Data

• 100% of patients in the SEER data who are found to 
be Medicare eligible

• 5% random sample of persons residing in the SEER 
areas who have not been diagnosed with cancer  
– comparison groups for assessing screening, diagnost ic 

testing and treatment practices in the 65+ populati on



What is included in the SEER-Medicare Data

• SEER Data including
– Incidence, site, stage, initial tx, demographics an d vital 

status

• Medicare claims for:
– Short stay hospitals
– Physician and lab services
– Hospital outpatient claims
– Home health and hospice bills



Uses of the SEER-Medicare Data 

The linked data can be used for a number of analyse s that span the 
course of cancer control activities

Diagnosis/ Tx àààà Survivorship àààà Second  Occurrence àààà Terminal Care

Patterns of care

Peri-operative 
complications

Volume outcomes 
studies

Extent of staging

Comorbidities

Late effects of 
treatment

Post-diagnostic 
surveillance

Treatment of 
prevalent cancers

Survival

Rates of 
recurrence/
second primaries

Relationship of 
second events to 
initial treatment and 
ongoing 
surveillance

Use of hospice 
services

Patterns of care 
during the last 
year of life

Health disparities, quality of care and cost of treatment



Key Limitations of the SEER-Medicare Data

• Observational, thus selection bias

• Non-covered services excluded: prescription drugs ( until 
2007), long-term care, free screenings

• Reasons for & results of tests/procedures not known

• Does not include claims for care provided to person s in 
HMOs (about 22% in SEER areas)

• Under 65 population includes only the disabled/ESRD

• Lag = 4 years to get linked data (not “rapid”!)



More Details on the SEER-Medicare data

SEER-Medicare WEB site
appliedresearch.cancer.gov/seermedicare

The WEB site has information on 
• Publications using the data (>200)
• How to obtain the files
• Some technical support



Rationale for Using SEER-Medicare for 
Comparative Effectiveness Research (CER)

• Elderly people are underrepresented in clinical tri als

• Observational data better than single inst. studies , case 
series, anecdote 

• Physician uncertainty, practice style variations du e to 
limited evidence 

• Longitudinal

• Large n’s

• Statistical adjustments possible to account for non -
random assignment



Examples of Cancer Specific 
CER Using 

SEER-Medicare Data



The Benefit of 5FU for Elderly Persons
With Stage III Colon Cancer

• Adjuvant 5FU chemotherapy has long been standard 
of care for persons dx with Stage III colon cancer

• Facts: 
– Elderly persons are less likely to receive chemothe rapy
– No differences in toxicity noted from RCT analyses

• Does this reflect appropriate selection of patients , or 
underuse of effective care?

• CE study of 5FU adjuvant chemotherapy in stage III 
colon cancer using SEER-Medicare data



Iwashyna, T. J. et al. J Clin Oncol; 20:3992-3998; 2002

Kaplan-Meier estimates for overall survival:
Stage III colon cancer cases ages 65+ treated with adjuvant 

5-FU and propensity score–matched untreated patient s 



Assessing Treatment Effects:  Questions

• Were comparison groups balanced?
– Or were treated patients healthier?

• If results are consistent with RCT, does this prove  
effectiveness in the “real world”?  

• Would we believe results that vary from RCT (and 
would we change practice)?

• What if we have no trial data to compare with?
Example of pancreatic cancer analysis



Survival among persons with node-negative surgicall y 
resected pancreatic cancer by type of treatment
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Challenges of trying to use SEER-Medicare data to 
associate initial treatment with long-term survival

• Cases selected for treatment based on non-measured 
characteristics (e.g., health status)

• Follow-up care and treatments, cross-overs, new 
comorbidities

• Bias due to differential access to care when using claims 
data



Why the correct measure of death matters: 
Example from Prostate Cancer

• There is ongoing uncertainty regarding the best 
treatment for localized prostate cancer in elderly men 
(RCTs lacking)

• Most men with localized prostate cancer will not di e from 
their disease

• CE analysis used S-Med to assess overall survival o f 
active treatment versus conservative management 



Kaplan Meier Survival Curves for Full Cohort

Adjusted overall survival curve by treatment for me n 
age 65-80 diagnosed with prostate cancer: 1991-1999

Wong, Y. N. et al. JAMA; 296(22):2683-93; 2006



However, there is another side to the story

Group n=
Overall Deaths 

(%)

Prostate 
Cancer Deaths 

(%)
Treatment 7639 23.8 8.0
Observation 4663 37.0 6.7



Case Study:  CE of Hormonal Therapy for Early 
Stage Prostate Cancer

• Standard options include surgery, radiation, & 
conservative management

• Primary androgen deprivation therapy (PADT) 
increasingly popular, but little data available

• Long-term issues with PADT
– 10-50% ­­­­ in fractures, diabetes, CVD
– 200-500% ­­­­ in impotence, hot flushes, gynecomastia
– 2nd most costly drug for Medicare (> $1 billion/year)

• Methods to account for unmeasured confounding



Instrumental Variable Analysis (IVA)

• Used in social sciences / econometrics when 
randomization not practical

• Better overcomes unknown biases
• Requires finding a partly random, varying factor 

(instrumental variable) that can be used to 
balance treatment groups

• Tumor characteristics account for only 9.7% of 
the total variation in PADT use

• Geography (health service areas) used as 
instrumental variable

• Compare outcomes in high- vs. low-use areas



Prostate Cancer-Specific Survival in High-
and Low-Use Areas (IVA example)
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Overall Survival in High- and Low-Use Areas
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Additional insights from this example

• PADT does not improve prostate cancer-specific or 
overall survival in localized cancer

• Instrumental Variable Analysis (IVA) may more 
effectively remove biases compared to traditional 
methods (eg., Cox)

• IVA not sub for RCT, or guide individual clinical 
decisions

• Insufficient details in SEER-Med to estimate treatm ent 
benefits in discrete risk strata



Final Observations

• Using SEER-Medicare data to assess the effectiveness 
of ca treatment is perilous,  thus potentially misl eading

• Best for epidemiologic investigations and hypothesi s 
generation, rarely for guiding clinical decisions

• Confirmation/validation required via prospective tr ials 
when possible

• If not, then need targeted studies that collect det ailed 
data to assess/account for biases


