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Objectives

* Briefly discuss the use of non-traditional data
sources to support cancer surveillance & why

this is important

e Describe several examples of the use of these
sources by SEER




Pace of Change in Cancer Care

 How cancer patients are diagnosed and managed is
changing at a pace that is so rapid it is almost
impossible even for clinicians to keep up to date

* There are no data outside clinical trials that provide
information on

o How these new diagnostic methods and treatment are
used and

o How they impact outcomes



Why is this critical to the cancer surveillance
mission”?

e Guidelines for treatment are based on
clinical trials but...

o These capture <5% of the cancer population
(often fewer than 20 patients)

o Are largely biased- white and no comorbidities

o We need population level data to understand
the use and effect of these new treatments in
patients not represented in clinical trials



Why is this critical to the cancer survelillance
mission?
Example: Understanding recurrence risk

e With nearly 17 million cancer survivors in the US alone (nearly 5% of the
population) it is essential that we provide these data to patients & clinicians

* Many clinical trials are now focused on recurrent disease and our most
intransigent cancers with the highest mortality are likely to manifest with
recurrent metastatic disease
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Non-traditional methods for surveillance
being used by SEER

* Developing linkages with many external partners
who hold key data for understanding cancer care

* Developing methods to automate data capture
through deep learning and NLP

* Beginning to leverage new technologies for
enhancing information
o Digital pathology images
o Radiology reports/images
o Liquid biopsies







Linkages for treatment

 Pharmacy data

o Pharmacists are health care providers and thus
covered under most state regulations

o Thousands of pharmacies- therefore working central
organizations for linkage

o There are no population level data on the use and
effect of oral anti-neoplastic agents in the US

o SEER now linked with CVS/Walgreens/Riteaid across
15 registries (accounts for 50+ % of prescriptions in
US)

* “near real time reporting” to identify and track
dissemination of new agents — and outcomes



Anti-neoplastic agent
prescriptions from Walgreens
and RiteAid - 2013-mid 2020

* >4 million prescriptions for anti-
neoplastic drugs in SEER regions

* Includes agents & fills to monitor
compliance

* Receiving monthly data submission

e Awaiting CVS full SEER submission

* Critical for more comprehensive
capture of hormonal therapy
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Data from Walgreens /Rite Aid 2013-mid 2020

N
All 4,245,608
METHOTREXATE 1,601,097
ANASTROZOLE 777,312
TAMOXIFEN 548,756
HYDROXYUREA 183,641
MERCAPTOPURINE 163,712
PREDNISONE 139,768
EXEMESTANE 134,556
BICALUTAMIDE 122,224
LETROZOLE 106,693
LEUCOVORIN 82,279
ONDANSETRON 48,631
CAPECITABINE 31,452
LEUPROLIDE 19,727
METHYLPREDNISOLONE 18,782
FINASTERIDE 14,238
IBRANCE 13,864
GLEEVEC 13,776
CYCLOPHOSPHAMIDE 13,675
TEMOZOLOMIDE 13,551
XELODA 12,052
DEXAMETHASONE 10,405
SPRYCEL 9,191
ZYTIGA 9,016
LUPRON 8,883
LEUKERAN 8,816
ESTRADIOL 7,191
JAKAFI 7,154
TARCEVA 7,015
AFINITOR 6,989
POMALYST 6,384
TREXALL 6,328
ARIMIDEX 5,327
FEMARA 4,870
TASIGNA 4,634




All years

		Data from Walgreens /RiteAid 2013-mid 2020

				N

		All		4,245,608

		METHOTREXATE		1,601,097

		ANASTROZOLE		777,312

		TAMOXIFEN		548,756

		HYDROXYUREA		183,641

		MERCAPTOPURINE		163,712

		PREDNISONE		139,768

		EXEMESTANE		134,556

		BICALUTAMIDE		122,224

		LETROZOLE		106,693

		LEUCOVORIN		82,279

		ONDANSETRON		48,631

		CAPECITABINE		31,452

		LEUPROLIDE		19,727

		METHYLPREDNISOLONE		18,782

		FINASTERIDE		14,238

		IBRANCE		13,864

		GLEEVEC		13,776

		CYCLOPHOSPHAMIDE		13,675

		TEMOZOLOMIDE		13,551

		XELODA		12,052

		DEXAMETHASONE		10,405

		SPRYCEL		9,191

		ZYTIGA		9,016

		LUPRON		8,883

		LEUKERAN		8,816

		ESTRADIOL		7,191

		JAKAFI		7,154

		TARCEVA		7,015

		AFINITOR		6,989

		POMALYST		6,384

		TREXALL		6,328

		ARIMIDEX		5,327

		FEMARA		4,870

		TASIGNA		4,634

		LYSODREN		3,894

		NEXAVAR		3,585

		FLUTAMIDE		3,242

		VOTRIENT		2,754

		FARESTON		2,678

		TEMODAR		2,629

		GLEOSTINE		2,410

		DUTASTERIDE		2,386

		SUTENT		2,215

		TRETINOIN		2,178

		NINLARO		2,002

		PREMARIN		1,890

		TABLOID		1,846

		ETOPOSIDE		1,726

		AROMASIN		1,700

		FLUOROURACIL		1,622

		ANAGRELIDE		1,501

		MEDROXYPROGESTERONE		1,467

		STIVARGA		1,392

		HYDROCORTISONE		1,372

		MEKINIST		1,203

		RALOXIFENE		1,079

		TAFINLAR		1,055

		INLYTA		1,021

		TYKERB		1,000

		KISQALI		997

		MATULANE		995

		TAGRISSO		931

		ALKERAN		902

		CYCLOSPORINE		863

		PREDNISOLONE		827

		LOMUSTINE		776

		FASLODEX		771

		GRANISETRON		765

		XALKORI		737

		NILANDRON		732

		IMIQUIMOD		717

		DROXIA		703

		MESNEX		694

		HYDREA		682

		TRELSTAR		644

		DRONABINOL		633

		BOSULIF		625

		CABOMETYX		618

		RITUXAN		607

		XATMEP		560

		VINCRISTINE		555

		TARGRETIN		492

		AVASTIN		479

		REVLIMID		477

		NEULASTA		451

		PURIXAN		438

		BEXAROTENE		434

		GILOTRIF		406

		TESTOSTERONE		391

		LONSURF		385

		VELCADE		380

		CARBOPLATIN		369

		PROLIA		350

		IRINOTECAN		341

		PROCRIT		315

		DOXORUBICIN		301

		CASODEX		286

		HERCEPTIN		274

		DEPO		265

		EMEND		262

		CEENU		258

		ELIGARD		253

		GEMCITABINE		243

		MYLERAN		241

		NEUPOGEN		241

		FIRMAGON		222

		RYDAPT		220

		ABRAXANE		218

		DELESTROGEN		218

		DOCETAXEL		217

		KEYTRUDA		215

		TICE		214

		ZOLADEX		212

		PACLITAXEL		211

		XGEVA		203

		ZOLINZA		203

		RAYOS		196

		THYROGEN		190

		LEUCOVOR		185

		PANRETIN		184

		PERJETA		184

		ALIMTA		177

		BROMOCRIPTINE		171

		OPDIVO		169

		MELPHALAN		161

		OXALIPLATIN		155

		ALOXI		149

		SANCUSO		149

		INTRON		137

		XYOSTED		137

		BLEOMYCIN		134

		MITOMYCIN		131

		DEXAMETH		129

		EMCYT		120

		NEORAL		117

		LENVIMA		114

		CISPLATIN		110

		HYCAMTIN		109

		CYCLOPHOSPHA		108

		VINBLASTINE		106

		LYNPARZA		99

		APREPITANT		98

		FARYDAK		97

		VINCASAR		96

		ZYKADIA		94

		DARZALEX		90

		MEDROL		89

		SOLU		88

		CYTARABINE		86

		DACARBAZINE		86

		AVODART		79

		ERBITUX		77

		TREANDA		76

		ACTIMMUNE		70

		KADCYLA		67

		IMFINZI		63

		ARANESP		59

		HALAVEN		56

		SOLTAMOX		52

		SYLATRON		52

		HEXALEN		47

		JEVTANA		47

		IMVEXXY		46

		DECITABINE		45

		SUSTOL		45

		KYPROLIS		41

		CYTARABIN		40

		ALECENSA		37

		SANDIMMUNE		37

		ZOLEDRONIC		37

		PROLEUKIN		32

		FULVESTRANT		31

		ZARXIO		31

		TORISEL		30

		ADCETRIS		29

		CAMPTOSAR		29

		ERIVEDGE		28

		ICLUSIG		28

		VINORELBINE		28

		AGRYLIN		27

		EPOGEN		27

		GRANIX		27

		OCTREOTIDE		27

		VIDAZA		27

		BENDEKA		26

		CORTEF		25

		AKYNZEO		24

		ONCASPAR		24

		TOPOTECAN		24

		IXEMPRA		23

		MENEST		23

		MILLIPRED		23

		GENGRAF		22

		CORTISONE		21

		EMPLICITI		21

		GARDASIL		21

		PALONOSETRON		21

		DOXIL		20

		ELOXATIN		20

		FEMRING		20

		IRESSA		20

		ADRUCIL		19

		AZACITIDINE		19

		LOPREEZA		19

		ZALTRAP		19

		DAUNORUBICIN		16

		MESNA		16

		ADRIAMYCIN		14

		ZOFRAN		14

		DEXRAZOXANE		13

		ZANOSAR		13

		COSMEGEN		12

		FLUDARABINE		12

		ISTODAX		12

		RETACRIT		12

		SOMATULINE		12

		EVISTA		11

		VECTIBIX		11

				10

		VANTAS		10

		ANADROL		9

		ELITEK		9

		GAZYVA		9

		TOPOSAR		9

		KENALOG		8

		ODOMZO		8

		PROSCAR		8

		DEGARELIX		7

		EPIRUBICIN		7

		MARINOL		7

		METHYLPRED		7

		PEGASYS		7

		CEQUA		6

		METHYLPR		6

		YERVOY		6

		ALTRENO		5

		ELLENCE		5

		METHYLTESTOSTERONE		5

		ESTRACE		4

		HC		4

		NIVESTYM		4

		SYNRIBO		4

		TRISENOX		4

		ALDARA		3

		CLINDAMYCIN		3

		ESTRA		3

		LEUKINE		3

		THALOMID		3

		ZUPLENZ		3

		DACOGEN		2

		FUSILEV		2

		IMATINIB		2

		LIPODOX		2

		MITOXANTRON		2

		TECENTRIQ		2

		VALSTAR		2

		ZELBORAF		2

		BICNU		1

		CAMPATH		1

		CESAMET		1

		COTELLIC		1

		DEPOCYT		1

		DEXPAK		1

		EFUDEX		1

		IFOSFAMIDE		1

		MOZOBIL		1

		TAXOTERE		1





2013

		Year RX Filled 2013

				N

		All		501201

				1

		ABRAXANE		29

		ADCETRIS		15

		AFINITOR		980

		ALIMTA		34

		ALKERAN		341

		ANASTROZOLE		79921

		ARIMIDEX		1513

		AROMASIN		550

		AVASTIN		21

		BICALUTAMIDE		16467

		BLEOMYCIN		39

		BOSULIF		36

		CAMPATH		1

		CAMPTOSAR		1

		CARBOPLATIN		73

		CASODEX		66

		CEENU		251

		CISPLATIN		8

		COSMEGEN		1

		CYCLOPHOSPHA		37

		CYCLOPHOSPHAMIDE		2840

		CYTARABINE		10

		DACARBAZINE		20

		DACOGEN		2

		DAUNORUBICIN		3

		DEGARELIX		4

		DEPO		38

		DOCETAXEL		15

		DOXIL		20

		DOXORUBICIN		64

		ELIGARD		34

		ELOXATIN		8

		EMCYT		28

		EPIRUBICIN		3

		ERBITUX		4

		ERIVEDGE		5

		ETOPOSIDE		221

		EXEMESTANE		14244

		FARESTON		334

		FASLODEX		104

		FEMARA		1415

		FIRMAGON		41

		FLUDARABINE		3

		FLUOROURACIL		23

		FLUTAMIDE		695

		FUSILEV		2

		GEMCITABINE		35

		GILOTRIF		33

		GLEEVEC		3114

		HALAVEN		6

		HERCEPTIN		67

		HEXALEN		13

		HYCAMTIN		2

		HYDREA		115

		HYDROXYUREA		20152

		ICLUSIG		28

		INLYTA		73

		INTRON		114

		IRINOTECAN		14

		IXEMPRA		13

		JAKAFI		122

		JEVTANA		5

		KADCYLA		13

		LETROZOLE		41266

		LEUCOVOR		2

		LEUCOVORIN		8958

		LEUKERAN		2491

		LEUPROLIDE		1022

		LIPODOX		2

		LOMUSTINE		35

		LUPRON		1535

		LYSODREN		1026

		MATULANE		13

		MEKINIST		11

		MERCAPTOPURINE		22701

		MESNA		2

		MESNEX		80

		METHOTREXATE		196274

		MITOMYCIN		4

		MYLERAN		20

		NEXAVAR		383

		NILANDRON		345

		OXALIPLATIN		1

		PACLITAXEL		56

		PANRETIN		17

		PERJETA		9

		POMALYST		80

		PROLEUKIN		7

		RITUXAN		68

		SOLTAMOX		10

		SPRYCEL		826

		STIVARGA		144

		SUTENT		325

		SYLATRON		20

		TABLOID		130

		TAFINLAR		7

		TAMOXIFEN		67085

		TARCEVA		1670

		TARGRETIN		103

		TASIGNA		524

		TEMODAR		1980

		TEMOZOLOMIDE		390

		THYROGEN		22

		TICE		22

		TORISEL		7

		TREANDA		13

		TRELSTAR		37

		TRETINOIN		297

		TREXALL		414

		TYKERB		159

		VANTAS		2

		VELCADE		72

		VIDAZA		4

		VINBLASTINE		20

		VINCASAR		1

		VINCRISTINE		91

		VOTRIENT		217

		XALKORI		45

		XELODA		4997

		ZALTRAP		5

		ZANOSAR		9

		ZOLADEX		56

		ZOLINZA		44

		ZYTIGA		561





2014

		Year RX Filled 2014

				N

		All		519466

				2

		ABRAXANE		16

		ACTIMMUNE		6

		ADCETRIS		5

		AFINITOR		1136

		ALIMTA		2

		ALKERAN		284

		ANASTROZOLE		88421

		ARIMIDEX		1225

		AROMASIN		336

		AVASTIN		57

		BICALUTAMIDE		16521

		BLEOMYCIN		20

		BOSULIF		89

		CAPECITABINE		2679

		CARBOPLATIN		55

		CASODEX		61

		CEENU		7

		CISPLATIN		4

		COSMEGEN		1

		CYCLOPHOSPHA		30

		CYCLOPHOSPHAMIDE		2648

		CYTARABIN		5

		CYTARABINE		8

		DACARBAZINE		16

		DAUNORUBICIN		3

		DEGARELIX		3

		DEPO		30

		DEPOCYT		1

		DOCETAXEL		22

		DOXORUBICIN		27

		ELIGARD		35

		EMCYT		28

		ERBITUX		9

		ERIVEDGE		13

		ETOPOSIDE		219

		EXEMESTANE		16218

		FARESTON		377

		FASLODEX		108

		FEMARA		993

		FIRMAGON		19

		FLUDARABINE		9

		FLUOROURACIL		65

		FLUTAMIDE		566

		GEMCITABINE		14

		GILOTRIF		152

		GLEEVEC		3088

		HALAVEN		19

		HERCEPTIN		74

		HEXALEN		11

		HYCAMTIN		23

		HYDREA		101

		HYDROXYUREA		21640

		INLYTA		129

		INTRON		13

		IRINOTECAN		59

		ISTODAX		5

		IXEMPRA		2

		JAKAFI		188

		KADCYLA		21

		KEYTRUDA		6

		KYPROLIS		6

		LETROZOLE		31448

		LEUCOVOR		26

		LEUCOVORIN		8982

		LEUKERAN		1983

		LEUPROLIDE		1554

		LOMUSTINE		468

		LUPRON		1333

		LYSODREN		720

		MATULANE		79

		MEKINIST		88

		MERCAPTOPURINE		23464

		MESNA		4

		MESNEX		116

		METHOTREXATE		203885

		MITOMYCIN		22

		MYLERAN		22

		NEXAVAR		489

		NILANDRON		170

		ONCASPAR		4

		OXALIPLATIN		17

		PACLITAXEL		40

		PANRETIN		19

		PERJETA		30

		POMALYST		226

		RITUXAN		81

		SOLTAMOX		14

		SPRYCEL		968

		STIVARGA		145

		SUTENT		333

		SYLATRON		1

		SYNRIBO		1

		TABLOID		240

		TAFINLAR		87

		TAMOXIFEN		74708

		TARCEVA		1406

		TARGRETIN		83

		TASIGNA		579

		TAXOTERE		1

		TEMODAR		473

		TEMOZOLOMIDE		1888

		THYROGEN		33

		TICE		48

		TOPOSAR		2

		TORISEL		16

		TREANDA		5

		TRELSTAR		69

		TRETINOIN		257

		TREXALL		495

		TYKERB		163

		VANTAS		6

		VELCADE		53

		VIDAZA		1

		VINBLASTINE		15

		VINCASAR		3

		VINCRISTINE		76

		VOTRIENT		267

		XALKORI		37

		XELODA		2815

		ZALTRAP		9

		ZANOSAR		4

		ZELBORAF		2

		ZOLADEX		36

		ZOLINZA		47

		ZYTIGA		880





2015

		Year RX Filled 2015

				N

		All		524675

				1

		ABRAXANE		22

		ACTIMMUNE		11

		ADCETRIS		1

		AFINITOR		931

		ALIMTA		10

		ALKERAN		142

		ANASTROZOLE		94634

		ARIMIDEX		967

		AROMASIN		218

		AVASTIN		33

		BEXAROTENE		16

		BICALUTAMIDE		17545

		BICNU		1

		BLEOMYCIN		27

		BOSULIF		68

		CAMPTOSAR		8

		CAPECITABINE		3826

		CARBOPLATIN		44

		CASODEX		56

		CISPLATIN		20

		COSMEGEN		6

		CYCLOPHOSPHA		21

		CYCLOPHOSPHAMIDE		2282

		CYTARABIN		6

		CYTARABINE		9

		DACARBAZINE		20

		DAUNORUBICIN		4

		DECITABINE		7

		DEPO		44

		DOCETAXEL		35

		DOXORUBICIN		66

		ELIGARD		24

		ELOXATIN		12

		EMCYT		24

		EPIRUBICIN		2

		ERBITUX		22

		ERIVEDGE		8

		ETOPOSIDE		288

		EXEMESTANE		18745

		FARESTON		386

		FARYDAK		23

		FASLODEX		79

		FEMARA		725

		FIRMAGON		29

		FLUOROURACIL		106

		FLUTAMIDE		521

		GAZYVA		1

		GEMCITABINE		27

		GILOTRIF		107

		GLEEVEC		2935

		GLEOSTINE		299

		HALAVEN		14

		HERCEPTIN		39

		HEXALEN		10

		HYCAMTIN		13

		HYDREA		106

		HYDROXYUREA		23171

		IBRANCE		423

		INLYTA		181

		INTRON		3

		IRINOTECAN		46

		IXEMPRA		2

		JAKAFI		447

		KADCYLA		16

		KEYTRUDA		3

		KYPROLIS		3

		LETROZOLE		13713

		LEUCOVOR		53

		LEUCOVORIN		9620

		LEUKERAN		1613

		LEUPROLIDE		2381

		LOMUSTINE		250

		LUPRON		1299

		LYSODREN		707

		MATULANE		224

		MEKINIST		114

		MELPHALAN		1

		MERCAPTOPURINE		24265

		MESNA		2

		MESNEX		120

		METHOTREXATE		211511

		MITOMYCIN		16

		MITOXANTRON		1

		MYLERAN		25

		NEXAVAR		415

		NILANDRON		128

		NINLARO		3

		ONCASPAR		3

		OPDIVO		2

		OXALIPLATIN		21

		PACLITAXEL		20

		PANRETIN		21

		PERJETA		76

		POMALYST		488

		PROLEUKIN		1

		RITUXAN		104

		SOLTAMOX		11

		SPRYCEL		1031

		STIVARGA		167

		SUTENT		242

		TABLOID		325

		TAFINLAR		125

		TAMOXIFEN		77973

		TARCEVA		1143

		TARGRETIN		68

		TASIGNA		607

		TEMODAR		96

		TEMOZOLOMIDE		2152

		THYROGEN		38

		TICE		29

		TOPOSAR		1

		TOPOTECAN		6

		TORISEL		1

		TREANDA		27

		TRELSTAR		90

		TRETINOIN		188

		TREXALL		718

		TRISENOX		3

		TYKERB		121

		VALSTAR		2

		VANTAS		1

		VECTIBIX		10

		VELCADE		41

		VINBLASTINE		25

		VINCRISTINE		82

		VINORELBINE		4

		VOTRIENT		313

		XALKORI		68

		XELODA		1005

		ZOLADEX		31

		ZOLINZA		28

		ZYTIGA		785





2016

		Year RX Filled 2016

				N

		All		559884

				1

		ABRAXANE		38

		ACTIMMUNE		21

		ADCETRIS		1

		ADRUCIL		1

		AFINITOR		835

		AGRYLIN		3

		AKYNZEO		1

		ALECENSA		1

		ALIMTA		10

		ALKERAN		97

		ALOXI		3

		ANADROL		8

		ANAGRELIDE		277

		ANASTROZOLE		103006

		ARANESP		18

		ARIMIDEX		918

		AROMASIN		205

		AVASTIN		74

		AVODART		43

		BENDEKA		3

		BEXAROTENE		45

		BICALUTAMIDE		17679

		BLEOMYCIN		12

		BOSULIF		67

		CAMPTOSAR		1

		CAPECITABINE		4729

		CARBOPLATIN		33

		CASODEX		29

		CESAMET		1

		CISPLATIN		14

		COSMEGEN		1

		CYCLOPHOSPHA		9

		CYCLOPHOSPHAMIDE		2183

		CYCLOSPORINE		146

		CYTARABINE		14

		DACARBAZINE		8

		DAUNORUBICIN		3

		DECITABINE		21

		DEPO		51

		DEXRAZOXANE		2

		DOCETAXEL		42

		DOXORUBICIN		23

		DRONABINOL		190

		DUTASTERIDE		373

		ELIGARD		36

		EMCYT		30

		EMEND		78

		EMPLICITI		4

		EPIRUBICIN		2

		EPOGEN		3

		ERBITUX		20

		ETOPOSIDE		246

		EXEMESTANE		19565

		FARESTON		455

		FARYDAK		22

		FASLODEX		66

		FEMARA		556

		FINASTERIDE		2170

		FIRMAGON		31

		FLUOROURACIL		85

		FLUTAMIDE		416

		GAZYVA		2

		GEMCITABINE		38

		GENGRAF		1

		GILOTRIF		61

		GLEEVEC		1799

		GLEOSTINE		468

		GRANISETRON		98

		GRANIX		2

		HALAVEN		7

		HERCEPTIN		32

		HEXALEN		1

		HYCAMTIN		18

		HYDREA		104

		HYDROXYUREA		24479

		IBRANCE		1461

		IFOSFAMIDE		1

		INLYTA		67

		IRESSA		4

		IRINOTECAN		45

		JAKAFI		732

		JEVTANA		6

		KADCYLA		6

		KEYTRUDA		13

		KYPROLIS		26

		LETROZOLE		10672

		LEUCOVOR		43

		LEUCOVORIN		12558

		LEUKERAN		952

		LEUPROLIDE		3190

		LOMUSTINE		22

		LUPRON		1133

		LYNPARZA		58

		LYSODREN		581

		MATULANE		237

		MEKINIST		122

		MERCAPTOPURINE		24299

		MESNA		3

		MESNEX		144

		METHOTREXATE		223596

		MITOMYCIN		18

		MITOXANTRON		1

		MYLERAN		32

		NEORAL		22

		NEULASTA		60

		NEUPOGEN		35

		NEXAVAR		446

		NILANDRON		66

		NINLARO		338

		ODOMZO		7

		ONCASPAR		4

		ONDANSETRON		7281

		OPDIVO		22

		OXALIPLATIN		38

		PACLITAXEL		9

		PANRETIN		33

		PERJETA		46

		POMALYST		770

		PROCRIT		65

		PROLEUKIN		6

		PURIXAN		5

		RITUXAN		123

		SANCUSO		29

		SANDIMMUNE		9

		SOLTAMOX		3

		SPRYCEL		1178

		STIVARGA		146

		SUTENT		265

		SYNRIBO		3

		TABLOID		332

		TAFINLAR		158

		TAGRISSO		47

		TAMOXIFEN		78532

		TARCEVA		973

		TARGRETIN		52

		TASIGNA		696

		TEMODAR		48

		TEMOZOLOMIDE		1941

		THYROGEN		19

		TICE		31

		TOPOSAR		3

		TREANDA		26

		TRELSTAR		125

		TRETINOIN		257

		TREXALL		877

		TYKERB		121

		VANTAS		1

		VELCADE		57

		VIDAZA		13

		VINBLASTINE		17

		VINCRISTINE		99

		VOTRIENT		391

		XALKORI		130

		XELODA		862

		YERVOY		4

		ZARXIO		3

		ZOFRAN		6

		ZOLADEX		42

		ZOLEDRONIC		6

		ZOLINZA		20

		ZUPLENZ		1

		ZYKADIA		8

		ZYTIGA		820





2017

		Year RX Filled 2017

				N

		All		588704

				1

		ABRAXANE		30

		ACTIMMUNE		24

		ADRIAMYCIN		5

		ADRUCIL		9

		AFINITOR		847

		AGRYLIN		9

		AKYNZEO		12

		ALECENSA		5

		ALIMTA		36

		ALKERAN		37

		ALOXI		63

		ANAGRELIDE		397

		ANASTROZOLE		115292

		APREPITANT		81

		ARANESP		17

		ARIMIDEX		403

		AROMASIN		136

		AVASTIN		101

		AVODART		16

		AZACITIDINE		3

		BENDEKA		3

		BEXAROTENE		137

		BICALUTAMIDE		17792

		BLEOMYCIN		13

		BOSULIF		73

		CABOMETYX		7

		CAPECITABINE		5722

		CARBOPLATIN		66

		CASODEX		29

		CISPLATIN		20

		COSMEGEN		2

		CYCLOPHOSPHAMIDE		2234

		CYCLOSPORINE		279

		CYTARABIN		4

		CYTARABINE		9

		DACARBAZINE		7

		DARZALEX		28

		DECITABINE		6

		DEPO		51

		DOCETAXEL		44

		DOXORUBICIN		37

		DRONABINOL		282

		DUTASTERIDE		603

		ELIGARD		32

		ELITEK		1

		EMCYT		5

		EMEND		54

		EMPLICITI		2

		EPOGEN		8

		ERBITUX		2

		ETOPOSIDE		240

		EXEMESTANE		19802

		FARESTON		459

		FARYDAK		20

		FASLODEX		130

		FEMARA		409

		FINASTERIDE		3734

		FIRMAGON		35

		FLUOROURACIL		68

		FLUTAMIDE		357

		GARDASIL		4

		GAZYVA		6

		GEMCITABINE		42

		GENGRAF		6

		GILOTRIF		46

		GLEEVEC		1107

		GLEOSTINE		500

		GRANISETRON		192

		GRANIX		5

		HALAVEN		9

		HERCEPTIN		41

		HEXALEN		9

		HYCAMTIN		12

		HYDREA		77

		HYDROXYUREA		26157

		IBRANCE		2750

		INLYTA		68

		IRESSA		9

		IRINOTECAN		60

		ISTODAX		7

		JAKAFI		1076

		JEVTANA		3

		KEYTRUDA		39

		KISQALI		143

		KYPROLIS		3

		LETROZOLE		4092

		LEUCOVOR		15

		LEUCOVORIN		14546

		LEUKERAN		664

		LEUKINE		3

		LEUPROLIDE		3485

		LONSURF		14

		LUPRON		1076

		LYNPARZA		41

		LYSODREN		455

		MATULANE		275

		MEKINIST		160

		MELPHALAN		12

		MERCAPTOPURINE		22810

		MESNA		3

		MESNEX		107

		METHOTREXATE		233753

		MITOMYCIN		28

		MYLERAN		33

		NEORAL		46

		NEULASTA		123

		NEUPOGEN		84

		NEXAVAR		646

		NILANDRON		19

		NINLARO		394

		ODOMZO		1

		ONCASPAR		1

		ONDANSETRON		12507

		OPDIVO		67

		OXALIPLATIN		32

		PACLITAXEL		32

		PANRETIN		33

		PERJETA		10

		POMALYST		1112

		PROCRIT		67

		PROLEUKIN		12

		PURIXAN		84

		RITUXAN		73

		RYDAPT		45

		SANCUSO		38

		SANDIMMUNE		12

		SOLTAMOX		13

		SPRYCEL		1543

		STIVARGA		234

		SUSTOL		12

		SUTENT		267

		TABLOID		303

		TAFINLAR		159

		TAGRISSO		89

		TAMOXIFEN		77838

		TARCEVA		826

		TARGRETIN		35

		TASIGNA		714

		TEMODAR		20

		TEMOZOLOMIDE		2026

		THYROGEN		28

		TICE		41

		TOPOSAR		2

		TOPOTECAN		4

		TREANDA		4

		TRELSTAR		115

		TRETINOIN		305

		TREXALL		1055

		TYKERB		166

		VECTIBIX		1

		VELCADE		66

		VIDAZA		7

		VINBLASTINE		8

		VINCASAR		8

		VINCRISTINE		102

		VOTRIENT		508

		XALKORI		149

		XATMEP		7

		XELODA		689

		YERVOY		2

		ZALTRAP		5

		ZARXIO		12

		ZOFRAN		7

		ZOLADEX		38

		ZOLEDRONIC		16

		ZOLINZA		29

		ZUPLENZ		2

		ZYKADIA		19

		ZYTIGA		1519





2018

		Year RX Filled 2018

				N

		All		669114

		ABRAXANE		56

		ACTIMMUNE		8

		ADRIAMYCIN		7

		ADRUCIL		3

		AFINITOR		933

		AGRYLIN		9

		AKYNZEO		4

		ALDARA		3

		ALECENSA		10

		ALIMTA		69

		ALKERAN		1

		ALOXI		81

		ANADROL		1

		ANAGRELIDE		399

		ANASTROZOLE		121685

		APREPITANT		11

		ARANESP		9

		ARIMIDEX		295

		AROMASIN		96

		AVASTIN		71

		AVODART		11

		BENDEKA		11

		BEXAROTENE		148

		BICALUTAMIDE		16117

		BLEOMYCIN		15

		BOSULIF		104

		BROMOCRIPTINE		94

		CABOMETYX		171

		CAMPTOSAR		6

		CAPECITABINE		6281

		CARBOPLATIN		61

		CASODEX		34

		CISPLATIN		29

		CORTEF		18

		CORTISONE		7

		COSMEGEN		1

		CYCLOPHOSPHA		11

		CYCLOPHOSPHAMIDE		1156

		CYCLOSPORINE		206

		CYTARABIN		19

		CYTARABINE		15

		DACARBAZINE		5

		DARZALEX		28

		DAUNORUBICIN		1

		DECITABINE		3

		DELESTROGEN		162

		DEPO		25

		DEXAMETH		92

		DEXAMETHASONE		5204

		DEXPAK		1

		DEXRAZOXANE		3

		DOCETAXEL		39

		DOXORUBICIN		46

		DRONABINOL		147

		DROXIA		296

		DUTASTERIDE		611

		ELIGARD		22

		ELLENCE		5

		EMCYT		3

		EMEND		112

		EMPLICITI		1

		EPOGEN		12

		ERBITUX		8

		ESTRACE		2

		ESTRADIOL		3274

		ETOPOSIDE		259

		EVISTA		8

		EXEMESTANE		19683

		FARESTON		432

		FARYDAK		25

		FASLODEX		141

		FEMARA		343

		FINASTERIDE		3777

		FIRMAGON		36

		FLUOROURACIL		612

		FLUTAMIDE		292

		GARDASIL		3

		GEMCITABINE		39

		GENGRAF		5

		GILOTRIF		2

		GLEEVEC		856

		GLEOSTINE		504

		GRANISETRON		220

		GRANIX		15

		HERCEPTIN		20

		HEXALEN		2

		HYCAMTIN		20

		HYDREA		93

		HYDROCORTISONE		465

		HYDROXYUREA		27686

		IBRANCE		3829

		IMFINZI		2

		IMIQUIMOD		350

		IMVEXXY		3

		INLYTA		93

		INTRON		1

		IRESSA		7

		IRINOTECAN		71

		IXEMPRA		6

		JAKAFI		1753

		JEVTANA		9

		KENALOG		5

		KEYTRUDA		73

		KISQALI		349

		KYPROLIS		3

		LETROZOLE		2018

		LEUCOVOR		32

		LEUCOVORIN		11911

		LEUKERAN		588

		LEUPROLIDE		3817

		LONSURF		135

		LUPRON		1137

		LYSODREN		348

		MARINOL		1

		MATULANE		160

		MEDROL		41

		MEDROXYPROGESTERONE		726

		MEKINIST		350

		MELPHALAN		70

		MENEST		12

		MERCAPTOPURINE		21213

		MESNEX		63

		METHOTREXATE		227543

		METHYLPR		2

		METHYLPRED		4

		METHYLPREDNISOLONE		8371

		METHYLTESTOSTERONE		4

		MILLIPRED		14

		MITOMYCIN		23

		MOZOBIL		1

		MYLERAN		42

		NEORAL		30

		NEULASTA		196

		NEUPOGEN		58

		NEXAVAR		586

		NILANDRON		4

		NINLARO		462

		OCTREOTIDE		13

		ONCASPAR		2

		ONDANSETRON		12789

		OPDIVO		59

		OXALIPLATIN		30

		PACLITAXEL		37

		PANRETIN		27

		PEGASYS		1

		PERJETA		13

		POMALYST		1489

		PREDNISOLONE		366

		PREDNISONE		63768

		PREMARIN		916

		PROCRIT		106

		PROLEUKIN		4

		PROLIA		146

		PROSCAR		5

		PURIXAN		133

		RALOXIFENE		488

		RAYOS		74

		REVLIMID		194

		RITUXAN		80

		RYDAPT		82

		SANCUSO		30

		SANDIMMUNE		12

		SOLTAMOX		1

		SOLU		39

		SOMATULINE		9

		SPRYCEL		1668

		STIVARGA		242

		SUSTOL		33

		SUTENT		391

		SYLATRON		1

		TABLOID		268

		TAFINLAR		238

		TAGRISSO		199

		TAMOXIFEN		74779

		TARCEVA		618

		TARGRETIN		38

		TASIGNA		702

		TEMODAR		4

		TEMOZOLOMIDE		2303

		TESTOSTERONE		192

		THALOMID		1

		THYROGEN		19

		TICE		23

		TOPOSAR		1

		TOPOTECAN		1

		TORISEL		6

		TREANDA		1

		TRELSTAR		114

		TRETINOIN		291

		TREXALL		1076

		TRISENOX		1

		TYKERB		124

		VELCADE		34

		VIDAZA		2

		VINBLASTINE		14

		VINCASAR		58

		VINCRISTINE		30

		VINORELBINE		19

		VOTRIENT		512

		XALKORI		128

		XATMEP		194

		XELODA		669

		XGEVA		110

		ZARXIO		16

		ZOFRAN		1

		ZOLADEX		9

		ZOLEDRONIC		8

		ZOLINZA		13

		ZYKADIA		40

		ZYTIGA		2588





2019

		Year RX Filled 2019

				N

		All		707253

				3

		ABRAXANE		24

		ADCETRIS		7

		ADRIAMYCIN		1

		ADRUCIL		6

		AFINITOR		1079

		AGRYLIN		4

		AKYNZEO		6

		ALECENSA		14

		ALIMTA		11

		ALOXI		2

		ALTRENO		3

		ANAGRELIDE		399

		ANASTROZOLE		136611

		APREPITANT		6

		ARANESP		15

		ARIMIDEX		6

		AROMASIN		124

		AVASTIN		99

		AVODART		9

		AZACITIDINE		16

		BENDEKA		8

		BEXAROTENE		84

		BICALUTAMIDE		15967

		BLEOMYCIN		8

		BOSULIF		142

		BROMOCRIPTINE		65

		CABOMETYX		377

		CAMPTOSAR		13

		CAPECITABINE		6525

		CARBOPLATIN		34

		CASODEX		10

		CEQUA		3

		CISPLATIN		14

		CLINDAMYCIN		2

		CORTEF		7

		CORTISONE		13

		CYCLOPHOSPHAMIDE		312

		CYCLOSPORINE		208

		CYTARABIN		6

		CYTARABINE		17

		DACARBAZINE		10

		DARZALEX		17

		DAUNORUBICIN		2

		DECITABINE		7

		DELESTROGEN		49

		DEPO		18

		DEXAMETH		36

		DEXAMETHASONE		4545

		DEXRAZOXANE		8

		DOCETAXEL		18

		DOXORUBICIN		35

		DRONABINOL		14

		DROXIA		364

		DUTASTERIDE		699

		EFUDEX		1

		ELIGARD		50

		ELITEK		8

		EMCYT		2

		EMEND		18

		EMPLICITI		7

		EPOGEN		4

		ERBITUX		11

		ESTRA		3

		ESTRACE		2

		ESTRADIOL		3399

		ETOPOSIDE		200

		EVISTA		3

		EXEMESTANE		20735

		FARESTON		212

		FARYDAK		6

		FASLODEX		127

		FEMARA		344

		FEMRING		18

		FINASTERIDE		3964

		FIRMAGON		25

		FLUOROURACIL		587

		FLUTAMIDE		322

		FULVESTRANT		15

		GARDASIL		11

		GEMCITABINE		38

		GENGRAF		9

		GILOTRIF		4

		GLEEVEC		723

		GLEOSTINE		505

		GRANISETRON		226

		GRANIX		4

		HC		2

		HERCEPTIN		1

		HEXALEN		1

		HYCAMTIN		15

		HYDREA		68

		HYDROCORTISONE		782

		HYDROXYUREA		31384

		IBRANCE		4277

		IMFINZI		35

		IMIQUIMOD		335

		IMVEXXY		32

		INLYTA		276

		INTRON		4

		IRINOTECAN		34

		JAKAFI		2210

		JEVTANA		18

		KADCYLA		7

		KENALOG		3

		KEYTRUDA		64

		KISQALI		381

		LENVIMA		69

		LETROZOLE		3319

		LEUCOVOR		14

		LEUCOVORIN		12461

		LEUKERAN		410

		LEUPROLIDE		3541

		LONSURF		164

		LOPREEZA		19

		LUPRON		1042

		LYSODREN		51

		MARINOL		6

		MATULANE		7

		MEDROL		42

		MEDROXYPROGESTERONE		663

		MEKINIST		286

		MELPHALAN		58

		MENEST		7

		MERCAPTOPURINE		19961

		MESNEX		50

		METHOTREXATE		240491

		METHYLPR		3

		METHYLPRED		2

		METHYLPREDNISOLONE		9250

		METHYLTESTOSTERONE		1

		MILLIPRED		9

		MITOMYCIN		19

		MYLERAN		48

		NEORAL		17

		NEULASTA		71

		NEUPOGEN		58

		NEXAVAR		509

		NINLARO		612

		NIVESTYM		2

		OCTREOTIDE		13

		ONCASPAR		9

		ONDANSETRON		14140

		OPDIVO		19

		OXALIPLATIN		15

		PACLITAXEL		17

		PALONOSETRON		21

		PANRETIN		25

		PEGASYS		5

		POMALYST		1756

		PREDNISOLONE		388

		PREDNISONE		66181

		PREMARIN		858

		PROCRIT		70

		PROLEUKIN		2

		PROLIA		185

		PROSCAR		3

		PURIXAN		197

		RALOXIFENE		525

		RAYOS		105

		RETACRIT		11

		REVLIMID		214

		RITUXAN		69

		RYDAPT		78

		SANCUSO		45

		SANDIMMUNE		4

		SOLU		41

		SOMATULINE		3

		SPRYCEL		1597

		STIVARGA		255

		SUTENT		308

		SYLATRON		25

		TABLOID		209

		TAFINLAR		224

		TAGRISSO		458

		TAMOXIFEN		77102

		TARCEVA		353

		TARGRETIN		75

		TASIGNA		647

		TECENTRIQ		2

		TEMODAR		7

		TEMOZOLOMIDE		2241

		TESTOSTERONE		167

		THALOMID		2

		THYROGEN		25

		TICE		20

		TOPOTECAN		7

		TRELSTAR		80

		TRETINOIN		463

		TREXALL		1296

		TYKERB		123

		VELCADE		44

		VINBLASTINE		7

		VINCASAR		26

		VINCRISTINE		57

		VINORELBINE		5

		VOTRIENT		443

		XALKORI		150

		XATMEP		280

		XELODA		819

		XGEVA		83

		XYOSTED		116

		ZOLEDRONIC		7

		ZOLINZA		20

		ZYKADIA		27

		ZYTIGA		1628





2020

		Year RX Filled 2020

				N

		All		175311

				1

		ABRAXANE		3

		ADRIAMYCIN		1

		AFINITOR		248

		AGRYLIN		2

		AKYNZEO		1

		ALECENSA		7

		ALIMTA		5

		ALTRENO		2

		ANAGRELIDE		29

		ANASTROZOLE		37742

		AROMASIN		35

		AVASTIN		23

		BENDEKA		1

		BEXAROTENE		4

		BICALUTAMIDE		4136

		BOSULIF		46

		BROMOCRIPTINE		12

		CABOMETYX		63

		CAPECITABINE		1690

		CARBOPLATIN		3

		CASODEX		1

		CEQUA		3

		CISPLATIN		1

		CLINDAMYCIN		1

		CORTISONE		1

		COTELLIC		1

		CYCLOPHOSPHAMIDE		20

		CYCLOSPORINE		24

		CYTARABINE		4

		DARZALEX		17

		DECITABINE		1

		DELESTROGEN		7

		DEPO		8

		DEXAMETH		1

		DEXAMETHASONE		656

		DOCETAXEL		2

		DOXORUBICIN		3

		DROXIA		43

		DUTASTERIDE		100

		ELIGARD		20

		EMPLICITI		7

		ERBITUX		1

		ERIVEDGE		2

		ESTRADIOL		518

		ETOPOSIDE		53

		EXEMESTANE		5564

		FARESTON		23

		FARYDAK		1

		FASLODEX		16

		FEMARA		85

		FEMRING		2

		FINASTERIDE		593

		FIRMAGON		6

		FLUOROURACIL		76

		FLUTAMIDE		73

		FULVESTRANT		16

		GARDASIL		3

		GEMCITABINE		10

		GENGRAF		1

		GILOTRIF		1

		GLEEVEC		154

		GLEOSTINE		134

		GRANISETRON		29

		GRANIX		1

		HALAVEN		1

		HC		2

		HYCAMTIN		6

		HYDREA		18

		HYDROCORTISONE		125

		HYDROXYUREA		8972

		IBRANCE		1124

		IMATINIB		2

		IMFINZI		26

		IMIQUIMOD		32

		IMVEXXY		11

		INLYTA		134

		INTRON		2

		IRINOTECAN		12

		JAKAFI		626

		JEVTANA		6

		KADCYLA		4

		KEYTRUDA		17

		KISQALI		124

		LENVIMA		45

		LETROZOLE		165

		LEUCOVORIN		3243

		LEUKERAN		115

		LEUPROLIDE		737

		LOMUSTINE		1

		LONSURF		72

		LUPRON		328

		LYSODREN		6

		MEDROL		6

		MEDROXYPROGESTERONE		78

		MEKINIST		72

		MELPHALAN		20

		MENEST		4

		MERCAPTOPURINE		4999

		MESNA		2

		MESNEX		14

		METHOTREXATE		64044

		METHYLPR		1

		METHYLPRED		1

		METHYLPREDNISOLONE		1161

		MITOMYCIN		1

		MYLERAN		19

		NEORAL		2

		NEULASTA		1

		NEUPOGEN		6

		NEXAVAR		111

		NINLARO		193

		NIVESTYM		2

		OCTREOTIDE		1

		ONCASPAR		1

		ONDANSETRON		1914

		OXALIPLATIN		1

		PANRETIN		9

		PEGASYS		1

		POMALYST		463

		PREDNISOLONE		73

		PREDNISONE		9819

		PREMARIN		116

		PROCRIT		7

		PROLIA		19

		PURIXAN		19

		RALOXIFENE		66

		RAYOS		17

		RETACRIT		1

		REVLIMID		69

		RITUXAN		9

		RYDAPT		15

		SANCUSO		7

		SOLU		8

		SPRYCEL		380

		STIVARGA		59

		SUTENT		84

		SYLATRON		5

		TABLOID		39

		TAFINLAR		57

		TAGRISSO		138

		TAMOXIFEN		20739

		TARCEVA		26

		TARGRETIN		38

		TASIGNA		165

		TEMODAR		1

		TEMOZOLOMIDE		610

		TESTOSTERONE		32

		THYROGEN		6

		TOPOTECAN		6

		TRELSTAR		14

		TRETINOIN		120

		TREXALL		397

		TYKERB		23

		VELCADE		13

		VINCRISTINE		18

		VOTRIENT		103

		XALKORI		30

		XATMEP		79

		XELODA		196

		XGEVA		10

		XYOSTED		21

		ZOLINZA		2

		ZYTIGA		235






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

Walgreens | Walgreens
Drug Name Number of | Number of

Patients 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

Frequency of TKI use from 2013-mid

2020. Provides an opportunity to:

* Monitor dissemination over time

* Evaluate outcomes among the general
population rather than a limited CT
population

 Understand compliance with prescribed
treatment (using fills and intervals)



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








Linkages atypical data

Leveraging Data Aggregators

* Many data aggregators who bring together data across many
dimensions of health care

 Some provide an opportunity to capture information not
readily available to registries

 These same sorts of data could be used to supplement
registries similar to other linkages
o Including claims
o Clinical laboratory data
o Pharmacy data — beyond current linkages




Linkages atypical data: Example of one Data
Aggregator

o Health Verity — developing a pilot to assess the longitudinal risk of
developing Covid infection subsequent to a positive serologic test.
* >960,000 patients with at least one serologic Covid 19 test)
* 1.3 million RNA test in patients
* Ability to monitor longitudinally linked with enrollment data
o Requires clinical laboratory data — which might also include serologic
biomarkers indicative of biochemical recurrence (PSA, CEA, CA 19 etc.)

o Enables longitudinal linkage of these patients through encrypted hashed
tokens (secure and privacy preserving)

National weekly trends by disease group
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Linkages for genomic and germline
biomarker data

 Genomic pathology labs

o Biomarkers are
* Predictive (treatment) and prognostic (outcomes)
e Required as standard of care for many cancers

e Key for monitoring quality of care and understanding
differences in outcome

o It is challenging for registrars to access genomic testing

* Oncotype DX linkage showed that hospital based reporting
missed 43% of test results sent directly to the MD

* Multigene panels with hundreds of mutations are not feasible
to manually report

o Therefore linking with these companies (as pathology
labs) would enable comprehensive capture of data



Example: Evaluating trends in standards of care- disparities
in Oncotype DX testing rates

Percent tested among patients meeting NCCN
guidelines by race/ ethnicity
60.0
40.0 /
20.0 Noﬁ—Hispénic Asian or Pacific Islander
Non-Hispanic Black
Non-Hispanic White
e Hispanic (All Races)
0.0
2010 2011 2012 2013 2014 2015

During the initial years (2010-2012), there was some evidence of differential testing by
race and ethnicity dependent on age.- recent data suggests disparities are disappearing.



Linkages with genomic data

* SEER now linking with
o GHI- Oncotype 21 gene, 16 gene and prostate
o Caris Life Sciences- 71 guideline related biomarkers
o Castle — Melanoma multi-gene panel
o Decipher — prostate multi-gene panel
* Developing collaborations to receive key germline
mutations that are predictive and prognostic
o BRCa and other selected actionable mutations
* These linkages couple with key individual biomarkers

(SSDI) will provide a rich and complex understanding of
each patients cancer and outcomes




Example: Evaluating standards of care- BRCa testing among
patients with ovarian (and breast) cancer - CA & GA (2013-2015) *

Breast Cancer Ovarian Cancer
Proportion Proportion
Total Tested Tested’ Total Tested Tested’

Characteristics Cases Cases % (95% Cl) Cases Cases % (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
NH Black 9,039 2,095 23.2(22.3-24.1) 523 113

33.8 (32.3-35.3)
21.6 (18.1-25.4)

NH American Indian 207 51 24.6 (18.9-31.1) 19 5 o JAOM BT
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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Automation- NLP extraction from unstructured
text (pathology, radiology)

e DOE collaboration to extract:

o Site, histology, laterality, behavior and grade —
testing for use in production

o Recurrence — testing

* Initial results 93% accuracy for pathology reports
o Reportability — refining algorithm

* Initial results 97% accuracy
o Targeted biomarkers — initiating this year

* Existing: ER/PR. HER2Neu, KRAS, MSI
* New: ALK, EGFR, NRAS, BRAF




Automation- NLP extraction from unstructured
text (pathology, radiology)

The API will be available for use by:
o Federal partners (CDC, FDA)
o Registries (central and hospital)
o Commercial external partners (e.g. CLQ and Tempus

* Leveraging this work to begin automated matching
for clinical trials for:

o Patient eligibility assessment

o Abstracting structure data from complex unstructured
clinical trials eligibility requirements documents

o Assessing feasibility of a trial accruing to completion




Testing the API for automated extraction across 13 SEER
registries and 3,945,946 reports

APl with Abstention UQ
Behavior
Laterality

SUbS|te HlStOIOgy H|St0|0gy e Al path Screening

Site Site Site on same task:

55 min (12msec/report)

Time study results:

e Manual path screening for 5
: variables — 1 year, 600,000
Behavior path reports: 4,048 hrs

Laterality (55sec/report)

Behavior
Laterality

Histology

Proportion Coded: 20.62%  Proportion COdid’ 29.82% P’°p°’ti‘f" c°dﬁd: 46.17% . 4500x speed gain to enable
Accuracy: 99.87% Accuracy: 99.97% Accuracy: 99.93% near real time cancer
surveillance

* When API did not abstain, it was > 99.8% correct.
* APl is ready for workflow implementation to safely reduce workload by nearly
50% for 4 key data elements with nearly perfect accuracy.



Integrating Novel
Technologies Essential for
Cancer Surveillance
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New technologies

e Digital Pathology Images
o Provide important information typically missing from pathology

report
* Tumor Infiltrating Lymphocytes — strong prognostic marker
* Nuclear Pleomorphism \ T 3

o We are currently developing
a pilot to evaluate a whole
slide imaging (WSI) to:
* assess the ability of registries to capture WSI
e de-identify and
e submit for linking with the abstract

o Ultimately to be made available for researchers and Al experts




New technologies

* Radiology reports and images
o Important for recurrence, progression of disease
o 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
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New technologies

o Circulating DNA

* Increasingly used for diagnosing recurrence (liquid
biopsies)

* As we improve this methodology — disease free
interval may be continuously shortened




In Summary

e Cancer surveillance must become more agile in
the data we collect and methods used

* This will require us to use innovative methods
that:

o Capture data in real time

o Do not add to the burden of manual data
collection

o Permit the inclusion of complex data sources such
as genomic panels or pathology digital images




Thank you

.) NATIONAL CANCER INSTITUTE
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