
SEER program: 
Overview of Enhancements
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The SEER Program
Funded by NCI to support research on the diagnosis, treatment and outcomes of cancer 
since 1973

16 population-based registries covering 35% of the US population
◦ Recent RFP to expand the SEER program further (contract January 2021)

We receive −550,000 incident cases annually
◦ Approximately 85% of cases with real time electronic pathology (e-path) reporting 
◦ Facilitates rapid case identification for supporting research 

All registries will be on a common data
platform (SEER DMS) that permits 
◦ central linkages with external partners
◦ facilitates scaling of new initiatives 

across all registries simultaneously
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Main Goals in Enhancing SEER

Create a system representing population level real world data that will:
◦ compliment clinical trials in understanding the use and effectiveness of oncology care for the 

95% of patients outside the clinical trial setting 
◦ assess quality of cancer care provided to patients across the broader health care continuum 
◦ represent the data in more clinically meaningful categories 

◦ molecular subtypes
◦ histologic categories 

◦ develop methods to provide cancer reporting in near real time using NLP and linkages with 
external partners
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Gaps in current surveillance data being addressed with new initiatives 

◦ Detailed longitudinal treatment
◦ Comprehensive genomic data characterizing the cancer
◦ Outcomes other than survival and cause of death (recurrence)
◦ Comorbidity to provide context for therapies and outcomes
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Partnerships and linkages to enhance SEER data

Claims sources
◦ Unlimited Systems (oncology claims processor) 

◦ Data from 2013+ covering approx. 15% of cases in SEER
◦ Large insurers (United Health Care)
◦ Exploring All Payer All Claims (6 SEER registries have state wide APAC)
◦ Pharmacy (CVS and Walgreens/RiteAid )

◦ Data received for all registries- 2013 +
◦ >7 million prescriptions for anti-neoplastic drugs in SEER regions 
◦ Receiving routine data submissions representing 55% of all anti-neoplastic prescriptions in US



6

Drug Name
Walgreens
Number of
Patients

Walgreens
Number of

Fills
ALECENSA 8 37
BOSULIF 83 625
CABOMETYX 113 618
Gilotrif 89 406
Gleevec 1196 13776
IMATINIB MESYLATE 2 2
INLYTA 206 1021
IRESSA 6 20
Iclusig 7 28
Lenvima 44 114
Nexavar 878 3585
RYDAPT 65 220
SPRYCEL 1016 9191
SUTENT 466 2215
Stivarga 464 1392
TAGRISSO 129 931
TARCEVA 934 7015
TYKERB 216 1000
Tasigna 444 4634
VOTRIENT 601 2754
Xalkori 96 737
ZYKADIA 19 94
Total 7082 50415

Tyrosine Kinase Inhibitor Use among 
patients in SEER Reported through 
Walgreens/RiteAid (2013-mid 2020

Example: 
Frequency of TKI use from 2013-mid 2020. Provides an 
opportunity to: 
• Monitor dissemination over time
• Evaluate outcomes among the general  population
• Understand adherence with prescribed treatment 


Drug Categories

		Major Class		Minor Class		Walgreens
Number of
Patients		Walgreens
Number of
Fills

						4550		10424

		Adrenal Glucocorticoid		Corticosteroid		47281		171750

		Alkylating Agent		Alkylsulfonate		39		209

		Alkylating Agent		Benzamide		343		995

		Alkylating Agent		Nitrogen Mustard		5793		23328

		Alkylating Agent		Nitrosourea		551		2423

		Alkylating Agent		Platinum Compound		176		652

		Alkylating Agent		Purine Analog		20		86

		Alkylating Agent		Tetrazine		2577		16180

		Alkylating Agent		Triazines		15		47

		Anabolic Steroid		Androgen		3		9

		Androgen				121		396

		Androgen Receptor Inhibitor		CYP17 Inhibitor		1259		9016

		Androgen Receptor Inhibitor		GnRH Receptor Antagonist		31		171

		Androgen Receptor Inhibitor		Non-Steroidal		24228		126485

		Antiemetic		5HT3 Receptor Anatagonist/Substance P/Neuro		10		24

		Antiemetic		5HT3 Receptor Antagonist		22383		49751

		Antiemetic		CB1/CB2		269		640

		Antiemetic		Cannabinoid		1		1

		Antiemetic		Substance P/Neurokinin 1		143		360

		Antimetabolite		Folic Acid Analog		148486		1607891

		Antimetabolite		Purine Analog		13613		165530

		Antimetabolite		Pyrimidine Analog		10182		45849

		Antimitotic Agent		Furopyrans		13		56

		Antimitotic Agent		Taxane		177		694

		Antimitotic Agent		Vinca Alkaloid		166		781

		Antitumor Antibiotic		Alkylating Agent/ Mitomycin		57		123

		Antitumor Antibiotic		Anthracenedione		2		2

		Antitumor Antibiotic		Anthracycline		148		367

		Antitumor Antibiotic		Carboxylic Acids and Amino Acids/Peptides		95		145

		Antitumor Antibiotic		Epothilones		7		23

		Aromatase Inhibitor				116116		1030322

		Biological Response Modifier		Live Vaccine		106		214

		Bisphosphonate				14		35

		Checkpoint Inhibitor		CTLA-4		2		6

		Checkpoint Inhibitor		PD-1		64		384

		Checkpoint Inhibitor		PD-L1		8		65

		Chemoprotective		Antidote		11177		82466

		Chemoprotective		Detoxifying Agent		341		723

		Cyclin Dependent Kinase Inhibitor		CDK 4/6		1886		14642

		Cyclin Dependent Kinase Inhibitor		CDK 4/6 + Hormonal		47		219

		Cytokine		Interferon		67		266

		Cytokine		Interleukin-2		6		32

		Dopamine Agonist		Ergot Derivative		41		171

		Drug Antibody Conjugate		CD30		7		29

		Drug Antibody Conjugate		HER2		6		67

		Enzyme Inhibitor		BRAF		184		1057

		Enzyme Inhibitor		HDAC		83		312

		Enzyme Inhibitor		JAK 1 and JAK 2 (Janus Kinase Inhibitor)		291		2468

		Enzyme Inhibitor		JAK 1/2		450		4686

		Enzyme Inhibitor		PARP		24		99

		Enzyme Inhibitor		mTOR		1198		7019

		Erythropoiesis-Stimulating Agent				71		401

		Estrogen				2631		9125

		Estrogen Receptor Antagonist				91		771

		GnRH Agonist				13318		24355

		Hedgehog Pathway Inhibitor		SMO		8		36

		Immunomodulator		Calcineurin Inhibitor		177		1039

		Immunomodulator		Dermatological Agent		414		645

		Immunomodulator		Retinoic Acid Derivative		606		2917

		Immunomodulator		Thalidomide Analog		860		6864

		Immunostimulant		Granulocyte Colony-Stimulating Factor		267		753

		Immunostimulant		Stem Cell Mobilizer		1		1

		MAPK/MEK Inhibitor		BRAF		1		1

		MEK Inhibitor		BRAF		219		1203

		Metabolic Agent		Enzyme		3		9

		Miscellaneous Agent		Adrenal Suppressant		791		3894

		Miscellaneous Agent		Antimetabolite/Organooxygen		17106		184323

		Miscellaneous Agent		Enzyme		18		24

		Miscellaneous Agent		PML/RARa		2		4

		Monoclonal Antibody		CD20		130		616

		Monoclonal Antibody		CD38		8		90

		Monoclonal Antibody		CD52		1		1

		Monoclonal Antibody		EGFR		15		88

		Monoclonal Antibody		HER2		37		458

		Monoclonal Antibody		RANKL		239		553

		Monoclonal Antibody		SLAMF7		4		21

		Monoclonal Antibody		VEGFR		61		479

		Plant Alkaloid		BCR-ABL		2		4

		Plant Alkaloid		Epipodophyllotoxins		594		1728

		Platelet-Reducing Agent		PDE-3 Inhibitor		219		1528

		Progestin				505		1118

		Proteasome Inhibitor		20S		311		2043

		Proteasome Inhibitor		26S		69		380

		Protective Agent		5-alpha Reductase Inhibitor		3070		16711

		Protective Agent		HPV Vaccine		11		21

		Recombinant Fusion Protein		VEGF-IgG1		4		19

		Selective Estrogen Receptor Modulator (SERM)				48307		552548

		Somatostatin Analog				8		39

		Thyroid Stimulating Hormone				161		190

		Topoisomerase I Inhibitor		Campothecin Analogs		134		503

		Tyrosine Kinase Inhibitor		ALK		120		868

		Tyrosine Kinase Inhibitor		BCR-ABL		2477		28256

		Tyrosine Kinase Inhibitor		EGFR		1126		8372

		Tyrosine Kinase Inhibitor		EGFR/HER2		216		1000

		Tyrosine Kinase Inhibitor		FLT3		65		220

		Tyrosine Kinase Inhibitor		VEGF, FGF, PDGFR, KIT, RET, TIE2, DDR2, Trk		464		1392

		Tyrosine Kinase Inhibitor		VEGFR		307		1639

		Tyrosine Kinase Inhibitor		VEGFR, FGF, PDGFR, KIT, Lck, FMS		601		2754

		Tyrosine Kinase Inhibitor		VEGFR, FGF, PDGFR, KIT, RET		44		114

		Tyrosine Kinase Inhibitor		VEGFR, FGF, PDGFR, KIT, RET, CRAF, BRAF		878		3585

		Tyrosine Kinase Inhibitor		VEGFR, FLT, PDGFR, KIT, RET, CSF		466		2215





Tyrosine Kinase Inhibitor

		Tyrosine Kinase Inhibitor Use among patients in SEER Reported through Walgreens/RiteAid (2013-mid 2020

		Drug Name		Walgreens
Number of
Patients		Walgreens
Number of
Fills

		ALECENSA		8		37

		BOSULIF		83		625

		CABOMETYX		113		618

		Gilotrif		89		406

		Gleevec		1196		13776

		IMATINIB MESYLATE		2		2

		INLYTA		206		1021

		IRESSA		6		20

		Iclusig		7		28

		Lenvima		44		114

		Nexavar		878		3585

		RYDAPT		65		220

		SPRYCEL		1016		9191

		SUTENT		466		2215

		Stivarga		464		1392

		TAGRISSO		129		931

		TARCEVA		934		7015

		TYKERB		216		1000

		Tasigna		444		4634

		VOTRIENT		601		2754

		Xalkori		96		737

		ZYKADIA		19		94

		Total		7082		50415
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Partnerships and linkages to enhance SEER data

Genomic/ genetic pathology labs
◦ Biomarkers are 

◦ Predictive (treatment) and prognostic (outcomes)
◦ Required as standard of care for many cancers
◦ Key for monitoring quality of care and understanding differences in outcome

◦ Current linkages include:
◦ Genomic Health (Oncotype 21 and 16 gene assays for breast, Prostate multigene assay
◦ Decipher multigene panel for prostate
◦ Castle – melanoma multi gene panel
◦ Caris Life Science (70 markers)
◦ Demonstration CA and GA linking 4 major genetic testing companies (Myriad, Ambry, etc.) for breast and 

ovarian cancers (2013-2018)
◦ Working towards all SEER all tumor linkage
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Example: Evaluating standards of care- BRCa testing among patients 
with ovarian (and breast) cancer - CA & GA (2013-2015) *

 Breast Cancer  Ovarian Cancer 

Characteristics 
Total 

Cases 
Tested* 
Cases 

Proportion 
Tested* 

% (95% CI)  
Total 

Cases 
Tested* 
Cases 

Proportion 
Tested* 

% (95% CI) 
     
State and year of diagnosis     
California§ 

   
    

2013 30,367 7,314 24.1 (23.6-24.6)  2,388 707 29.6 (27.8-31.5) 
2014 30,012 6,951 23.2 (22.7-23.6)  2,390 732 30.6 (28.8-32.5) 
2013-2014 60,379 14,265 23.6 (23.3-24.0)  4,778 1,439 30.1 (28.8-31.4) 
Georgia 

 
 

 
    

2013 8,296 2,066 24.9 (24.0-25.9)  618 206 33.3 (29.6-37.2) 
2014 8,410 2,270 27.0 (26.0-28.0)  605 209 34.5 (30.8-38.5) 
2013-2014 16,706 4,336 26.0 (25.3-26.6)  1,223 415 33.9 (31.3-36.7) 
        
Race/Ethnicity 

 
 

 
    

Non-Hispanic (NH) White 48,063 11,635 24.2 (23.8-24.6)  3,701 1,251 33.8 (32.3-35.3) 
NH Black 9,039 2,095 23.2 (22.3-24.1)  523 113 21.6 (18.1-25.4) 
NH American Indian 207 51 24.6 (18.9-31.1)  19 5 26.3 (9.1-51.2) 
NH Asian 9,061 2,034 22.5 (21.5-23.3)  728 229 31.5 (28.1-35.0) 
Hispanic 10,715 2,786 26.0 (25.2-26.8)  1,030 256 24.9 (22.2-27.6) 
    

 Overall testing (2013-2015) 24% breast cancers and 31% ovarian cancers.
Substantial variation for ovarian cancer testing ranging from 22% in Black women to 34%in white women
* Kurian et al. JCO April 9, 2019
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Partnerships and linkages to enhance SEER data

Technology companies aggregating and using clinical data
◦ CancerLinQ, Syapse, Tempus and HealthVerity
◦ Varian/Elekta (radiation oncology)
◦ Ambra Health (radiology)
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Linkages with Radiology Reports/Images

Radiology reports and images
◦ Important for recurrence, progression of disease
◦ May be the only method for diagnosing recurrence

Beginning work leveraging existing reporting for some SEER registries to access and 
leverage radiology reports targeting recurrence and case finding for non-pathologic 
confirmed cancers (CNS and HCC)
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Exploration of new technologies
Digital Pathology Images

◦ Provide important information typically missing from pathology report
◦ Tumor Infiltrating Lymphocytes – strong prognostic marker
◦ Nuclear Pleomorphism

◦ We are currently developing
a pilot to evaluate a whole slide imaging (WSI) to: 

◦ assess the ability of registries to capture WSI
◦ de-identify and 
◦ submit for linking with the abstract 

◦ Ultimately to be made available for researchers and AI experts



Time since Diagnosis

Ultimate goal for SEER – representing each patient’s 
trajectory over the disease course

ER+/HER2+ 
Breast 

Lung 

Stage III 
Melanoma

HR+/HER
2- Breast 

49 YO 
Stage IA ductal
Oncotype Score=36

Lumpectomy (7/15)
Beam Radiation

Docetaxel, Cyclo-
Phosphamide 
(OCT NOV 2015)

Anastrozole
1 prescription
4/18

Vital Status
Alive- 4/18

83 YO F
Stage IIB adeno
EGFR + Exxon19
ALK -

No Surg
No Rad

No systemic 
chemo)

Gefitinib 
Nov 2016-Jan 2017 
Erlotinib (Feb 2017)

Vital Status 
Dead  6/17

23 YO M
Stage IIIC Melanoma
BRAF V600E/V600K 
mutation 

Biopsy/
Wide excision/ 
(9/15)

Vital Status 
Alive 8/20

Dabrafenib/ 
Tretinitinibt
Begun 11/16 

Ipilumimab  
12/15

SEER 
Diagnostic

Data

Treatment 
Claims 

Data

Treatment
Pharmacy 

Data

Outcome
SEER

SEER 
Surgery/
Rad Rx

Data

70 YO 
Stage IA 
Invasive breast 

Lumpectomy (1/15)
Beam Radiation

Trastuzumab 
(3/15-3/16)
Docetaxal/Carbo
(3/15-3/16)

Letrizole
10/15- present
4/18

Vital Status
Alive- 5/18

Groin Mets- Node dissection 10/16
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Thank You
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