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Breast Cancer is Not One Disease: It is a Spectrum

YES

NO

Vey low risk of recurrence

Local Recurrence treatable, distant 
recurrence manageable
 
Initial Treatment: minimized is safe 

Moderate to high risk of recurrence

Metastatic recurrence is fatal

Initial Treatment:  More aggressive to 
minimize recurrence (local/distant)

Indolent

Examples
DCIS 
N0 T1a, T1b solitary lesions

Examples
Slower growing
 Luminal A tumors
Fast growing
 Her2+
 Triple Negative
 Luminal B

TIMING OF 
RECURRENCE Differs 
for Fast/Slow 



Is there a Molecular definition of “Indolent” or 
Ultralow Risk?

70 gene Prognosis Signature:  “Ultra-low Threshold”

5

70 significant prognosis genes

van´t Veer et al., Nature ,2002

Ultralow
Threshold

Breast Cancer Specific 
Survival (BCSS) of 
Transbig- Test Data set 

Esserman et al BCRT 2017Ultralow risk threshold 0.355



Stockholm 3 Trial Population

Esserman et al JAMA Onc 2017

Redefine Cancer 2018+:  what are the common features 
of ultralow risk cancer across organ types

25-40% of 
mammographically 
detected cancers 

NCI
MCL
EDRN



DCIS Increased 500% after the Advent of 
Mammographic Screening . . . 
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Figure 2. SEER9 Age-adjusted incidence rate of  breast cancer by stage (1973-2005)
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Fig 1a. cervical incidence

		Age-Adjusted  Rates

		By Data Type								51.16		Relative Reduction in Incidence (1975 to 2003)

		Cervix Uteri  All Ages  All Races  Female

		1975-2005

		Data Type		Year		Rate		Modeled Rate

		SEER Incidence		1975		14.788		14.7788

		SEER Incidence		1976		14.2442		14.0963

		SEER Incidence		1977		13.0313		13.4453

		SEER Incidence		1978		12.5442		12.8244

		SEER Incidence		1979		12.7453		12.2321

		SEER Incidence		1980		12.2345		11.6672

		SEER Incidence		1981		10.7635		11.1284

		SEER Incidence		1982		10.6154		11.0071

		SEER Incidence		1983		10.5131		10.887

		SEER Incidence		1984		11.0359		10.7683

		SEER Incidence		1985		10.2082		10.6509

		SEER Incidence		1986		10.8244		10.5348

		SEER Incidence		1987		10.0118		10.4199

		SEER Incidence		1988		10.5785		10.3063

		SEER Incidence		1989		10.6926		10.1939

		SEER Incidence		1990		10.6321		10.0827

		SEER Incidence		1991		10.035		9.9728

		SEER Incidence		1992		9.9335		9.864

		SEER Incidence		1993		9.6483		9.7565

		SEER Incidence		1994		9.4567		9.6501

		SEER Incidence		1995		8.8596		9.5449

		SEER Incidence		1996		9.615		9.4408

		SEER Incidence		1997		9.2109		9.0822

		SEER Incidence		1998		9.1082		8.7372

		SEER Incidence		1999		8.217		8.4053

		SEER Incidence		2000		7.6918		8.086

		SEER Incidence		2001		7.9064		7.7788

		SEER Incidence		2002		7.3585		7.4833

		SEER Incidence		2003		7.2222		7.1991

		SEER Incidence		2004		7.0535		6.9256

		SEER Incidence		2005		6.6732		6.6625

		Cancer sites include invasive cases only unless otherwise noted.

		Incidence source: SEER 9 areas (San Francisco, Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, and Atlanta).

		Rates are per 100,000 and are age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130). Regression lines are calculated using the Joinpoint Regression Program Version 3.3, April 2008, National Cancer Institute.
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Figure 1a. SEER9 age-adjusted incidence rate of cervical cancer (1975-2005)



Fig 1b. colon incidence

		

		Year

				1975		41.3

				1976		43.1

				1977		44

				1978		43.8

				1979		43.8

				1980		45.6

				1981		45.5

				1982		45.8

				1983		46.1

				1984		46.5

				1985		47.9

				1986		46.8

				1987		45.2

				1988		44.3

				1989		44.4

				1990		44.2

				1991		43.6

				1992		42.3

				1993		41.6

				1994		40.8

				1995		39.6

				1996		39.3

				1997		41.1

				1998		41

				1999		39.7

				2000		39.3

				2001		39

				2002		38.3

				2003		36.5

				2004		35.8

				2005		33.5





Fig 1b. colon incidence
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Figure 1b. SEER9 age-adjusted incidence rate of colon cancer (1975-2005)



Fig 2. breast incidence

		SEER9 AAIR 1973-2005 FBC by SEER Historic Stage A

				In situ		In situ		In situ		Localized		Localized		Localized		Regional		Regional		Regional		Distant		Distant		Distant

				Rate		Count		Pop		Rate		Count		Pop		Rate		Count		Pop		Rate		Count		Pop

		1975		5.8		517		10,456,470		51.3		4,706		10,456,470		39.6		3,647		10,456,470		7.9		743		10,456,470

		1976		5.3		482		10,536,715		49.1		4,540		10,536,715		39.3		3,669		10,536,715		7.6		721		10,536,715

		1977		4.2		385		10,633,955		49.1		4,613		10,633,955		39.7		3,749		10,633,955		7.4		720		10,633,955

		1978		4.4		404		10,747,714		48.5		4,624		10,747,714		39.9		3,837		10,747,714		7.7		760		10,747,714

		1979		4.6		421		10,871,784		48.9		4,797		10,871,784		41.8		4,079		10,871,784		7		709		10,871,784

		1980		4.8		454		11,004,583		49.3		4,918		11,004,583		41.5		4,153		11,004,583		7.2		735		11,004,583

		1981		5		483		11,088,847		51.4		5,190		11,088,847		43.6		4,416		11,088,847		7.3		754		11,088,847

		1982		5.3		509		11,158,316		51.5		5,305		11,158,316		43.4		4,423		11,158,316		6.9		729		11,158,316

		1983		6.1		605		11,246,447		54.7		5,734		11,246,447		42.8		4,435		11,246,447		8.1		875		11,246,447

		1984		8.6		857		11,346,075		59.1		6,271		11,346,075		43.5		4,580		11,346,075		7.8		848		11,346,075

		1985		11.5		1,174		11,460,729		65.5		7,076		11,460,729		44.5		4,754		11,460,729		7.9		857		11,460,729

		1986		13.6		1,416		11,569,600		69.3		7,622		11,569,600		44.3		4,800		11,569,600		7.7		871		11,569,600

		1987		17.4		1,840		11,685,772		76.9		8,634		11,685,772		44.2		4,873		11,685,772		7.4		846		11,685,772

		1988		17.6		1,908		11,804,579		77.5		8,822		11,804,579		41.4		4,653		11,804,579		7.6		864		11,804,579

		1989		16.5		1,836		11,925,133		74.3		8,585		11,925,133		39.9		4,531		11,925,133		7.7		887		11,925,133

		1990		19.1		2,160		12,074,656		79.6		9,325		12,074,656		39.5		4,555		12,074,656		7.7		905		12,074,656

		1991		19.8		2,263		12,243,859		82.1		9,785		12,243,859		39		4,577		12,243,859		7.7		918		12,243,859

		1992		21.4		2,509		12,422,576		82.8		10,076		12,422,576		37.1		4,453		12,422,576		7.4		897		12,422,576

		1993		20.7		2,494		12,591,935		81.5		10,093		12,591,935		36		4,411		12,591,935		7.1		878		12,591,935

		1994		22.3		2,731		12,743,177		82.6		10,382		12,743,177		36.4		4,538		12,743,177		7.2		903		12,743,177

		1995		24.7		3,083		12,896,953		84.2		10,772		12,896,953		36.5		4,631		12,896,953		7.3		941		12,896,953

		1996		25.4		3,217		13,051,322		85		11,039		13,051,322		36.2		4,652		13,051,322		7.9		1,032		13,051,322

		1997		28.3		3,668		13,207,082		88.1		11,667		13,207,082		37.1		4,863		13,207,082		7.7		1,018		13,207,082

		1998		32.7		4,335		13,350,704		91.1		12,279		13,350,704		38.5		5,150		13,350,704		7.5		1,020		13,350,704

		1999		32.7		4,407		13,471,098		89.8		12,287		13,471,098		40.2		5,450		13,471,098		7.6		1,044		13,471,098

		2000		32.8		4,492		13,597,633		85.9		11,919		13,597,633		40		5,532		13,597,633		7.3		1,020		13,597,633

		2001		33.5		4,692		13,733,449		86.5		12,226		13,733,449		40.7		5,724		13,733,449		7.7		1,091		13,733,449

		2002		33.8		4,819		13,826,352		84.9		12,196		13,826,352		39.6		5,686		13,826,352		7.4		1,071		13,826,352

		2003		32.1		4,680		13,914,593		77.8		11,408		13,914,593		37.8		5,508		13,914,593		7.1		1,047		13,914,593

		2004		32.7		4,855		14,016,953		78.8		11,756		14,016,953		37.3		5,544		14,016,953		7.5		1,116		14,016,953

		2005		32		4,843		14,139,977		78.1		11,892		14,139,977		36.4		5,499		14,139,977		7.3		1,124		14,139,977

				Rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130) standard.
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Figure 2. SEER9 Age-adjusted incidence rate of  breast cancer by stage (1973-2005)



Fig3. Best_Worst case

		bad												good

		Year				DCIS Incidence		Invasive Incidence		Overall Incidence				Year				DCIS Incidence		Invasive Incidence		Overall Incidence

		1 (1981)				5		105		110				1 (1981)				5		105		110

		2				5		105		110				2				5		105		110

		3				5		105		110				3				5		105		110

		4				5		105		110				4				5		105		110

		5 (1985)				5		105		110				5 (1985)				5		105		110

		6				10		110		120				6				10		110		120

		7				20		122		142				7				20		122		142

		8				30		135		165				8				30		135		165

		9				38		144		182				9				38		144		182

		10				42		148		190				10				42		148		190

		11				42		145		187				11				42		145		187

		12				40		136		176				12				40		136		176

		13				38		120		158				13				38		120		158

		14				35		110		145				14				35		105		140

		15				33		105		138				15				33		95		128

		16				31		105		136				16				31		85		116

		17				30		105		135				17				30		80		110

		18				30		105		135				18				30		80		110

		19				30		105		135				19				30		80		110

		20				30		105		135				20				30		80		110

		21				30		105		135				21				30		80		110

		22				30		105		135				22				30		80		110

		23				30		105		135				23				30		80		110

		24				30		105		135				24				30		80		110

		25 (2005)				30		105		135				25 (2005)				30		80		110

				Absolute percentage		Relative percentage

				Pre-screening		Best Case		Worst Case

		Invasive		105		80		105

		DCIS		5		30		30

				prescreening		good		bad

		Invasive		0.95		0.73		0.78

		DCIS		0.05		0.27		0.22





Fig3. Best_Worst case
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Hypothetical Worst Case Scenario:                                                                     0% of DCIS progresses to invasive cancer without treatment



Fig 4. SEER+DCIS
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Fig 5. Trend

		



Invasive

DCIS



Fig 6. Thresholds
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Hypothetical Best Case Scenario:                                                                     100% of DCIS progresses to invasive cancer without treatment,      0% of DCIS  progresses to invasive cancer with treatment



		

																				assumed rate				year time lag

																				100				5

				SEER9 AAIR 1973-2005 FBC by SEER Historic Stage A

						SEER Data

						In situ		Localized		Regional		Distant		Total Invasive		Total

				Year		Rate		Rate		Rate		Rate

														SEER reported rate of invasive breast cancer						% DCIS progresses

				Year		In situ		Localized		Regional		Distant		Total Invasive		Total				100		60		20		0

		1		1973		4.3		39		36.9		6.2		82.1		86.4				100%		60%		20%

		2		1974		4.6		51.4		46.3		7.7		105.4		110				100% DCIS progresses		60% DCIS progresses		20% DCIS progresses		0% DCIS progresses

		3		1975		5.8		51.3		39.6		7.9		98.8		104.6

		4		1976		5.3		49.1		39.3		7.6		96		101.3				0.0		0.0		0.0		0.0

		5		1977		4.2		49.1		39.7		7.4		96.2		100.4				0.0		0.0		0.0		0.0

		6		1978		4.4		48.5		39.9		7.7		96.1		100.5				100.4		98.7		97.0		96.1

		7		1979		4.6		48.9		41.8		7		97.7		102.3				102.3		100.5		98.6		97.7

		8		1980		4.8		49.3		41.5		7.2		98		102.8				103.8		101.5		99.2		98.0

		9		1981		5		51.4		43.6		7.3		102.3		107.3				107.6		105.5		103.4		102.3

		10		1982		5.3		51.5		43.4		6.9		101.8		107.1				106.0		104.3		102.6		101.8

		11		1983		6.1		54.7		42.8		8.1		105.6		111.7				110.0		108.2		106.5		105.6

		12		1984		8.6		59.1		43.5		7.8		110.4		119				115.0		113.2		111.3		110.4

		13		1985		11.5		65.5		44.5		7.9		117.9		129.4				122.7		120.8		118.9		117.9

		14		1986		13.6		69.3		44.3		7.7		121.3		134.9				126.3		124.3		122.3		121.3

		15		1987		17.4		76.9		44.2		7.4		128.5		145.9				133.8		131.7		129.6		128.5

		16		1988		17.6		77.5		41.4		7.6		126.5		144.1				132.6		130.2		127.7		126.5

		17		1989		16.5		74.3		39.9		7.7		121.9		138.4				130.5		127.1		123.6		121.9

		18		1990		19.1		79.6		39.5		7.7		126.8		145.9				138.3		133.7		129.1		126.8

		19		1991		19.8		82.1		39		7.7		128.8		148.6				142.4		137.0		131.5		128.8

		20		1992		21.4		82.8		37.1		7.4		127.3		148.7				144.7		137.7		130.8		127.3

		21		1993		20.7		81.5		36		7.1		124.6		145.3				142.2		135.2		128.1		124.6

		22		1994		22.3		82.6		36.4		7.2		126.2		148.5				142.7		136.1		129.5		126.2

		23		1995		24.7		84.2		36.5		7.3		128		152.7				147.1		139.5		131.8		128.0

		24		1996		25.4		85		36.2		7.9		129.1		154.5				148.9		141.0		133.1		129.1

		25		1997		28.3		88.1		37.1		7.7		132.9		161.2				154.3		145.7		137.2		132.9

		26		1998		32.7		91.1		38.5		7.5		137.1		169.8				157.8		149.5		141.2		137.1

		27		1999		32.7		89.8		40.2		7.6		137.6		170.3				159.9		151.0		142.1		137.6

		28		2000		32.8		85.9		40		7.3		133.2		166				157.9		148.0		138.1		133.2

		29		2001		33.5		86.5		40.7		7.7		134.9		168.4				160.3		150.1		140.0		134.9

		30		2002		33.8		84.9		39.6		7.4		131.9		165.7				160.2		148.9		137.6		131.9

		31		2003		32.1		77.8		37.8		7.1		122.7		154.8				155.4		142.3		129.2		122.7

		32		2004		32.7		78.8		37.3		7.5		123.6		156.3				156.3		143.2		130.1		123.6

		33		2005		32		78.1		36.4		7.3		121.8		153.8				154.6		141.5		128.4		121.8

						Rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130) standard.



Elissa Ozanne:
SEER data taken from SEER worksheet



		



SEER reported rate of invasive breast cancer

100% DCIS progresses

60% DCIS progresses

20% DCIS progresses

Invasive breast cancer incidence rate (per 100,000)

Hypothetical invasive breast cancer incidence assuming DCIS progressed in absence of treatment



		

																		assumed rate				year time lag

																		100				5

				SEER9 AAIR 1973-2005 FBC by SEER Historic Stage A														Expected		increasing

						SEER Data												increase in baseline incidence

						In situ		Localized		Regional		Distant		Total Invasive		Total		1.4		1.22		0.00		2.00

				Year		Rate		Rate		Rate		Rate						1.4%		1.2%		0.000%		2.0%

														SEER reported rate of invasive breast cancer				DCIS does not progress to IBC

				Year		In situ		Localized		Regional		Distant		Total Invasive		Total		50		50		50		50

		1		1973		4.3		39		36.9		6.2		82.1		86.4		50%		50%		50%		50%

		2		1974		4.6		51.4		46.3		7.7		105.4		110		Best fit: 1.4% increase in baseline incidence		1.2% increase in baseline incidence		0% increase in baseline incidence		2% increase in baseline incidence

		3		1975		5.8		51.3		39.6		7.9		98.8		104.6

		4		1976		5.3		49.1		39.3		7.6		96		101.3		0.0		0.0		0.0		0.0																0		0		0		0

		5		1977		4.2		49.1		39.7		7.4		96.2		100.4		0.0		0.0		0.0		0.0																0		0		0		0

		6		1978		4.4		48.5		39.9		7.7		96.1		100.5		106.5		105.4		97.9		110.5																108		86		3		206

		7		1979		4.6		48.9		41.8		7		97.7		102.3		107.8		106.5		97.7		112.6																103		78		0		221

		8		1980		4.8		49.3		41.5		7.2		98		102.8		108.8		107.2		97.1		114.3																116		85		1		265

		9		1981		5		51.4		43.6		7.3		102.3		107.3		110.6		108.8		97.4		116.9																68		43		25		212

		10		1982		5.3		51.5		43.4		6.9		101.8		107.1		112.7		110.7		97.9		119.8																118		80		15		324

		11		1983		6.1		54.7		42.8		8.1		105.6		111.7		114.2		112.0		97.8		122.1																74		41		61		273

		12		1984		8.6		59.1		43.5		7.8		110.4		119		115.7		113.3		97.7		124.5																28		8		161		199

		13		1985		11.5		65.5		44.5		7.9		117.9		129.4		117.2		114.6		97.6		127.0																0		11		412		82

		14		1986		13.6		69.3		44.3		7.7		121.3		134.9		118.8		115.9		97.5		129.4																6		29		566		66

		15		1987		17.4		76.9		44.2		7.4		128.5		145.9		120.3		117.2		97.4		131.9																67		127		970		12

		16		1988		17.6		77.5		41.4		7.6		126.5		144.1		121.6		118.3		97.0		134.2																24		68		873		60

		17		1989		16.5		74.3		39.9		7.7		121.9		138.4		122.1		118.5		95.7		135.7																0		12		686		191

		18		1990		19.1		79.6		39.5		7.7		126.8		145.9		122.4		118.5		94.3		137.1																19		68		1060		106

		19		1991		19.8		82.1		39		7.7		128.8		148.6		123.2		119.0		93.2		138.9																32		96		1267		102

		20		1992		21.4		82.8		37.1		7.4		127.3		148.7		123.1		118.6		91.3		139.9																18		75		1296		159

		21		1993		20.7		81.5		36		7.1		124.6		145.3		124.8		120.1		91.2		142.8																0		21		1116		330

		22		1994		22.3		82.6		36.4		7.2		126.2		148.5		127.2		122.2		91.8		146.3																1		16		1187		406

		23		1995		24.7		84.2		36.5		7.3		128		152.7		127.8		122.5		90.5		148.1																0		31		1410		406

		24		1996		25.4		85		36.2		7.9		129.1		154.5		129.3		123.7		90.1		150.9																0		29		1521		477

		25		1997		28.3		88.1		37.1		7.7		132.9		161.2		130.5		124.5		89.3		153.4																6		70		1901		419

		26		1998		32.7		91.1		38.5		7.5		137.1		169.8		132.8		126.5		89.7		157.0																19		112		2252		396

		27		1999		32.7		89.8		40.2		7.6		137.6		170.3		134.0		127.4		88.9		159.5																13		104		2377		481

		28		2000		32.8		85.9		40		7.3		133.2		166		134.8		127.9		87.7		161.8																2		28		2075		815

		29		2001		33.5		86.5		40.7		7.7		134.9		168.4		136.5		129.2		87.3		164.9																2		32		2266		899

		30		2002		33.8		84.9		39.6		7.4		131.9		165.7		137.1		129.5		85.9		167.0																27		6		2121		1231

		31		2003		32.1		77.8		37.8		7.1		122.7		154.8		137.0		129.1		83.7		168.4																204		40		1525		2089

		32		2004		32.7		78.8		37.3		7.5		123.6		156.3		139.1		130.8		83.7		172.1																241		52		1596		2353

		33		2005		32		78.1		36.4		7.3		121.8		153.8		141.2		132.6		83.6		175.8																377		116		1459		2918

						Rates are per 100,000 and age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130) standard.

																																								852		1355		25621		8338

																																								36165



Elissa Ozanne:
SEER data taken from SEER worksheet



		



Best fit: 1.4% increase in baseline incidence

0% increase in baseline incidence

2% increase in baseline incidence

SEER reported rate of invasive breast cancer

Invasive breast cancer incidence rate (per 100,000)

Figure 4b. Projected incidence trends vs. SEER incidence                                    (50% of DCIS does not progress)



		

				Inv baseline		100		100

				time		25		25
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Evolving paradigm for imaging, diagnosis, and management of DCIS

Gleason 6 INVASIVE Prostate Cancer
Everyone in Sweden goes on surveillance



An imaging pilot study was the Catalyst for I-SPY 1

• All clinically advanced cancers do not look the same
• Their response to therapy was not the same
• Clarion call:  we had to design a framework for learning about risk and response and to 

adaptively use it to improve outcomes
• Imaging was a catalyst for change

1       2             3               4     5

Pre-Treatment Early Treatment Post TreatmentPre-Treatment Early 
Treatment

Post Treatment

This presentation is the intellectual property of the author/presenter. Contact laura.esserman@ucsf.edu for permission to reprint and/or distribute

Pilot Trial at UCSF 1994-1999
I SPY 1 2000 (3)-2004
 2006-2009 
I SPY 2 2010
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Conceptual Framework of I-SPY
Goal: Improve the Way We Evaluate New Treatments
• Accelerate Knowledge turns:  drive urgency and innovation
• Design trials that incorporate disease heterogeneity prospectively
• Move drug development into the earlier stage: high risk neoadjuvant setting
• Identify early endpoints captured in the course of care: 

– Amount of tumor left after treatment (none=pCR)

• Look for big signals 
• Design trial to continuously learn: adaptive randomization
• Allow seamless evaluation of new drugs: eliminate “stop and start”
• Building evidence using biomarkers and new statistical methods 



The “Neoadjuvant” Setting Is Key to Learning

• It is not better to treat after removing the tumor
• Without an “assay” to assess response, you are doomed to 

wait years to get an answer
• Allows tailoring of treatment-

– More for those than need it
– Less for those that do not

• Facilitates improvement and investigation of success and 
failure



I-SPY   |   The right drug. The right patient. The right time. Now.© 2022 Quantum Leap Healthcare Collaborative . Confidential and Proprietary. All rights reserved.

Lessons from I-SPY 2:  Adapt treatment over course of trial

• Neoadjuvant tx for molecularly high-risk stage 2-3 breast cancer

• We combined Novel agents + chemo (taxol), followed by AC

• The archetype of the adaptive platform trial

• Since 2010, 23 agents/combinations + control evaluated in 2,118 patients

• 10 agents “graduated” -- an 85% probability of success in a confirmatory phase 
3 trial
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I-SPY 2.2 SMART Design: Adapt treatment to individual response
• I-SPY 2.2 uses a Sequential Multiple Assignment Randomized Trial (SMART) design
• The goal is to maximize the chance of reaching pCR for each patient
• Key features of patient-friendly design:

• Evaluate new, non std chemo agents in first treatment block, using early endpoints (MRI, Bx)
• Assure patients that they have two additional “shots on goal” with proven subtype-matched 

treatments
• Minimize toxicity due to unnecessary treatments
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Evaluation 9 drugs in 990 I-SPY 2 patients – Response Predictive Subtypes 

Alternative Breast Cancer Response 
Predictive Subtyping (RPS) schema 
better predicts response in modern 
treatment landscape 

Using RPS should optimize the 
chance of achieving a pCR and is 
now used for randomization in 
ISPY2.2 under an IDE

The right drug for the right patient 
triples the chance of the best result

Wolf, Yau, van ‘t Veer et al; 2022 Cancer Cell 40, p1-15

I-SPY 2.2 uses new tumor classifiers:  Response Predictive Subtypes
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pCR Predicts Event Free Survival for Patients

Yee et al 2020

Dr. Doug Yee



National Study:  43 sites, diverse population
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Better outcomes for all patients:  

DeMichele, Yee, Esserman NEJM 2017
Esserman JAMA Oncol 2017

What we know about invasive disease 
should inform our approach to DCIS, 
screening, and prevention  (WISDOM)

Our understanding of biology can help us 
to avoid overtreatment, diminishing the 
risks of overdiagnosis

This presentation is the intellectual property of the author/presenter.  Contact laura.esserman@ucsf.edu for permission to reprint and/or distribute

San Antonio Breast Cancer Symposium®, December 8-11, 2020
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Extending  the neoadjuvant     
I-SPY model

to learn to prevent cancer development



DCIS Can Be a Gateway for Prevention

 Identifies a group of women at elevated risk for developing breast cancer
• But there may still be some with very low risk, and for ultralow risk for cancer

 The diagnosis covers a range of biology that can reflect subsequent IDC biology

 The risk of progression or new cancer development varies widely

 There is no emergency and no one’s life is threatened by DCIS only
• There is some risk of upstaging to invasive cancer, reduced by use of MRI

 There is a window of opportunity to test risk reduction strategies
• The same neoadjuvant approach has accelerated treatment advances in IDC

 Interventions before surgery can use MR imaging as an early endpoint
• Provides an opportunity to study preventive interventions using early (3-6 mo) endpoints



MRI features can serve as a 
predictor of risk and response

in the setting of endocrine risk reducing therapy
Baseline/Response to Endocrine therapy sets the stage for how we can 

improve treatments

And this ties into the observation that AT LEAST 2 YEARS OF ENDOCRINE therapy reduces risk after DCIS
And for whom

O’Keefe, Hirst in press



I -SPY   |   The right drug. The right patient. The right time. Now.23© 2023 Quantum Leap Healthcare Collaborative . Confidential and Proprietary. All rights reserved. June 2nd, 2023

(z)-Endoxifen

HR+ 
DCIS
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RECAST DCIS Study schema
Re-Evaluate Conditions for Active surveillance Suitability as Treatment

Neoadjuvant hormone therapy is safe and given in the setting of HR+ stage 2 and 3 breast cancers

Elacesetrant

Control: Tamoxifen/Ai

T+Ai

Real world evidence: Observation arm

DCIS diagnosis Randomization

Surgery if 
high risk

Surgery if 
high risk

Option to
continue

Option to
continue

Option to
continue

Option to
continue
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30+ Institutions planned for DCIS RECAST
12 are already part of the I SPY network

24

*Highland Hospital

Activated:
Wake Forest
UCSF
Berkeley Outpatient Ctr 
Main Line Lankenau
Main Line Bryn Mawr
Main Line Paoli
Main Line Riddle
Vanderbilt
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Modulating the Immune Microenvironment in DCIS 
Agent: Nidlegy
Administration: Intralesional injection directly into DCIS
How often: Two doses, one-two weeks apart
Patients must have at least 2 of the following high risk features:

• High-grade
• Palpable mass 
• Her2 positive

• Hormone receptor negative (less than 1%)
• Young age (less than 45 years old)
• Large size (greater than 5 cm)

Biopsy proven high-risk DCIS
Intralesional injection of 

pembrolizumab x 2 
(9-18 patients)

Surgery 

Tissue sections prepared for immunologic assays

co
re

 b
io

ps
y

surgical  specim
en
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Pre-Injection, 4 wks (s/p 2 injections), 12 wks

DCIS with IDC 2.5 mm

DCIS without IDC

PreTreatment   4 weeks (S/P 2 injections)  12 weeks

No sign of recurrence at 1 year



Art:  Michael Endicott

Save the Date:

RISE UP
for Breast Cancer

Revolutionizing Investigations to Step Up Prevention 
for Breast Cancer

November 1-3, 2024
San Francisco, CA

What: A new, interdisciplinary breast cancer conference. 
A bold reimagining of treatment AND prevention

Who: Breast Oncologists (all stripes), Gynecologists, 
Primary Care, scientists, advocates, policymakers, 
oncology/contraceptive drug makers

Why:  RISE UP to the challenge of reducing both breast 
cancer mortality AND incidence 

Sponsors: UCSF, U Minnesota & Dana Farber; Drs. 
Laura Esserman, Douglas Yee, & Judy Garber@Michael Endicott



Key Dates
• Meeting Registration Opens June 4
• Rooms at Hotel Nikko ($179/night) !!!
• Abstract Submission:  September 1
• Abstract Notification: September 15
• Award Applications Open 

– Concept Submissions close September 1
– Semi-Finalists notified September 15
– Pitch Deck due October 15 

• Implementation Award
• Spark Award 

• Sponsorships Welcome!

Visit our website 
(riseup.ucsf.edu) 

to learn more!



We all have to Lean In, Learn More, Evolve

• All cancers are not the same
• All hormones are not the same
• More research, more work to investigate how to use 

hormonal agents better- in ways that improve the quality of 
life and reduce risk for cancer
– Primary prevention
– Secondary prevention

• Come to Rise Up !!!



In 2023

297,790 
women diagnosed with breast cancer in the US

“1 in 8” women will get breast cancer

•Women: 297,790 new cases of invasive breast cancer
•Men: 2,800 new cases of breast cancer
•Ductal carcinoma in situ (DCIS): 55,720 new cases



In 2023

43,700
women died from breast cancer in the US

despite screening

530 men also died



Who gets breast cancer in the US?

• White and Black women have the highest 
incidence overall

• Black women have the highest mortality rate
• Not just an issue of lower access to care
• Black women have higher rates of more 

aggressive tumor types
• Get diagnosed at younger ages and at 

later/more advanced stages

• Incidence and mortality rates lower in American 
Indian, Hispanic, Asian women 



There are 7 different clinical guidelines in the US, 
and years of disagreement on how to screen!

(Ex-US:  Biennial screening starting at 50)

Screening
strategy

Analogous guideline Starting 
age

Stopping age Frequency and modality

Annual American College of 
Radiology (ACR)

40 years Per health status Annual mammogram

Biennial United States Preventive 
Services Task Force 
(USPSTF) 2013

50 years 74 years Biennial mammogram

Biennial United States Preventive 
Services Task Force 
(USPSTF) 2024

40 years 74 years Biennial mammogram

Hybrid American Cancer Society 
(ACS)

45 years Per health status 
and life 
expectancy >10 
years 

Annual mammogram: age 45-54
Biennial mammogram: age 55 and 
over



Detectable 
Metastases

Normal 
Cell

Atypical
Cell

Carcinoma
In Situ

Stage 1 
Cancer 

Stage 2-3
Cancer

Cancer
death

Early Detection Will Reduce 
Mortality 

Esserman et al, Lancet Oncology May 2014

“cancer” is one disease . . . 

Old Paradigm: inexorable progression



Breast cancer is not a single disease!
Rate of tumor progression explains the benefit (and lack of) from screening

Ineffective
Maximal 
Benefit

Potential 
Harm

IDLE Tumors

Screening should reflect our new understanding of breast cancer biology



How Biology Helps Us to Understand the Screening 
Recommendations
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More common in young women

More common in 
older women

Cancers most likely 
to benefit from  
screening

Likely the cancers that benefit most from current screening 
progress at a pace  where screening every 24 months is sufficient



How has the field changed over the years?

1. Introduction and adoption of 3D mammography; ultrasound
2. More screening for any family history (even younger- 8-

10 yrs prior to first cancer in the family)
3. What is the impact on practice patterns and cost of 

screening?
– Screening costs have almost doubled
– Impact on mortality is unknown

• Relative 20-30% reduction in mortality= 2-3% absolute reduction
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If One Size Does Not Fit All 
for Treatment . . . 

Why do we screen as if everyone has the same risk for the same cancer?



Every Celebrity Diagnosed with Breast Cancer 
tells women to go out and get a mammogram

Several celebrities have spoken out about the importance of 
mammograms and breast cancer risk assessment,



But What We Do Today Isn’t Good Enough
• 42,000 women a year are still dying of breast cancer
• Nearly 300,000 women are being diagnosed

• Some are precancers- that we treat as if they are stage 1 
Overtreatment

• Some are very small cancer that pose minimal threat to life
• Some are very consequential cancers that are life threatening

• We are not finding these with screening

• Recalls and false positive biopsies are very stressful
• 50% of women screened for 10 years will experience a recall

• We need to do better and screen differently 
• Still using the approach from the 1980’s



Olivia Munn’s Story was Different



Unprecedented Opportunity: 
          Advances in Science and Technology



One size does NOT fit all
 Our bodies are different.
 Our biology is different.
 Our risk for breast cancer is different.
 Our screening should be too.

So, how do we improve breast screening and cancer detection for 
all women? The WISDOM Study!

 A large-scale randomized trial to test a new approach that could make breast 
screening more personalized, and save lives

 Inclusion of diverse population of women to learn their own risk and participate in 
research

 Better breast health education and preventive options



Revolutionizing Breast Cancer Screening 
to Improve Women’s Health

Women Informed to Screen Depending on Measures of Risk

©2022 Athena Breast Health Network . Confidential and Proprietary. All rights reserved

The Study



Risk factors contributing to breast cancer

Explained



Comprehensive risk prediction model 
• Validated high-impact risk factors including

• Exposures/Lifestyle
• Breast density
• 9 breast cancer genes
• SNPs polygenic risk score

• 76303 SNPs

• Tailor screening/prevention plans 
• Age to start/stop
• Frequency
• Screening modality
• Risk reduction



What is WISDOM

A landmark, nation-wide study working to modernize our approach 
to breast cancer screening, detection & prevention

Testing a new approach to screening:

47

Personalized Screening Annual Screening Vs. 

• Complete a risk assessment online, plus a 
genetic test

• WISDOM designates your screening 
schedule based on your risk category

• Complete a risk assessment online
• Get annual mammograms as you normally would as part of 

standard of care

(Women Informed to Screen Depending On Measures of risk)



WISDOM 1.0: 
Study Questions About Personalized Screening

1. Safety –  Is it just as good at avoiding high risk cancers?

2. Morbidity – Will it reduce biopsies & false positives? 

3. Prevention – Will it encourage prevention in high-risk women?

4. Acceptance – Is it accepted by women?

5. Value – Is it better? overall outcomes at lower cost to individuals and 

society

©2022 Athena Breast Health Network . Confidential and Proprietary. All rights reserved
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New findings through WISDOM
• Final results in 2025, but safe so far

• Population based genetic testing feasible and 
not harmful
• 2.5% of our enrollees are mutation carriers

• 67% of them did NOT have 1st degree 
relatives with cancer

• Why is this important?
• With standard of care genetic testing 

practices, mutations could be missed

• We should look earlier- age 30

• What we are learning through WISDOM could 
change the status quo



Why is this study Critical For Women?

• Answers a big and intractable question 
• Allows us to bring screening into the precision medicine era
• Begin to learn who is at risk/for what kind of breast cancer 
• Provides a framework to determine risk, improve screening, 

educate/involve women and integrate risk reduction  
• Breaks down barriers so more women can participate
• Answers will be relevant to all communities of women



Moving One Step Earlier:
Risk Assessment as a Gateway for
 Screening AND Prevention AND Prompt Diagnosis

45,000 women Target: 50,000 women
To Date:  10,000 women

Women Informed to Screen Depending On Measures of Risk



WISDOM:  A Continuous Learning System

Women
Informed to
Screen
Depending
On
Measures of Risk



Polygenic risk score
(“nature’s poker hand”)

• Imagine getting dealt 300+ cards
• Most people have mix of high and low
• Some people get a lot of high/low

• The decks used might depend on your ancestry
• Some cards count more than others but it’s the 

total value of the hand that determines PRS
• Researchers are working on the best way to 

determine how to add these up: Your cards won’t 
change, but the way we score a hand can (and 
will?) change



Mavaddat et al J Natl Cancer Inst. 2015 May; 107(5): djv036.
Published online 2015 Apr 2. doi: 10.1093/jnci/djv036

All

HR+

HR-

Cumulative Lifetime Risk  10 year Risk

The highest PRS confers 
very high risk; 
Lowest may not need 
screening

PRS for HR negative 
improving

PRS for fast growing being 
validated (I-SPY)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4754625/
https://doi.org/10.1093%2Fjnci%2Fdjv036


Low representation of non-White groups: 
No Participation No Representation

Ancestry of participants in risk studies over time
(Martin et al, 2016 Nat Genet.)

Persons of 
European 
ancestry are 
~16% of global 
population but 
make up 70% of 
risk studies

- Availability
- Accessibility
- Participation



Current NCCN guidelines:

“Ongoing validation studies using the PRS polygenic risk 
score are underway, including those with diverse 
populations. 
At the present time, PRS would be best utilized in the 
setting of a clinical trial.”



PERSONALIZED SCREENING
WISDOM 3.0: AI + Genetic + Clinical risk

Clinical 
risk

Mammographic 
AI risk

Genetic 
risk

313:  PRS for hormone +
330: PRS for HR-
PRS for fast growing 



PERSONALIZED SCREENING
Breakthroughs in Breast Cancer Risk Models

5
8



PERSONALIZED SCREENING
WISDOM Study Evolution

5
9

2016-2023 2023-



How Can You and 
Your Patients 
Participate? 



Health Questionnaire 
-family history, comorbidities, previous 

biopsies, age, race/ethnicity, BMI, 
Menopausal status

Mammogram
-breast density

Genomic profiling via saliva 
-9 Gene Panel, 

- SNPs for polygenic risk

RISK FACTORS

61
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Personalized Screening Group

Guidelines-based Frequencies

• No screening until age 50

• Every other year (biennial) mammos

• Annual mammograms

• Annual mammograms + MRI

SCREENING 
RECOMMENDATIONS 

(based on risk)

Breast Health Decisions Tool 
available to all Personalized 
Group

Highest Risk get 1:1 consult 
with Breast Health Specialist 
for in-depth discussion on risk 
factors & option to reduce risk

ADDITIONAL 
SERVICES

Risk Model in WISDOM: 
Breast Cancer Surveillance Consortium (BCSC) plus Polygenic Risk Score





Breast Health Decisions Tool:  Risk & Prevention Education

©2024 Athena Breast Health Network . Confidential and Proprietary. All rights reserved



WISDOM's Impact to Date

75k+

60k+

49k+

Registered

Consented

Enrolled

Enrollees in each 
of the 50 states Over 24,000 

completed 
genetic tests 

Population 
based testing

3000+
Completed Breast Health 
Specialist Consultations

Under-represented minorities, 
improvement from <20%

25% 



• Significant improvement in representation since 2020
• 1.7% Black/African American participants through 2019;  in Q3 

2024, WISDOM included over 24% Black/AA participants
• Overall study numbers show gradual improvement each quarter 

and year

Improvements in Racial and Ethnic Diversity



Race and Ethnicity Distribution 2.0

60.78% 39.22%

White Non-White

59.80% 40.20%

30-39 Years Old in 2.0

All Wisdom 2.0 Participants



 Women 30-74
 Never had Invasive breast cancer or Ductal 

Carcinoma In Situ (DCIS)
 English and/or Spanish speaking
 Reside in the United States

Who can participate?

©2024 Athena Breast Health Network . Confidential and Proprietary. All rights reserved



How do patients participate?

68

Women enroll and participate online at www.thewisdomstudy.org
• No requirement to travel to a recruitment center
• Mobile, tablets, computers

All study services are rendered virtually
• Breast Health Specialist high risk consultations
• No additional visits

Provide information back to participants
• Deliver screening assignments and genetic test reports to personal 

participant account
Personal and Confidential

©2020 Athena Breast Health Network . Confidential and Proprietary. All rights reserved©2024 Athena Breast Health Network . Confidential and Proprietary. All rights reserved



Benefits to Participants

• Opportunity to receive personalized screening recommendations
– Age to start/stop and frequency of screening
– Type of screening modality (mammography, MRI, etc.)

• Opportunity to receive no-cost genetic testing not routinely available to those without family history
– Includes 9 genes plus millions of SNPs (soon 29 cancer related genes!)

• Access to Breast Health Decisions Tool 
– Dynamic online tool customized to the participant's risk factors
– Personalized risk reducing strategies

• If high risk, 1:1 consult with breast health specialist
– 1-hour consult with deep dive into personal risk factors and personalized risk reduction strategies
– Printable report to share with PCP

• All study related activities from comfort/convenience of home
• All study related activities at NO COST to participant



How You Can Get Involved

• Recommend the WISDOM Study to your patients --- send them to 
www.thewisdomstudy.org

• Include WISDOM in your next practice/institution newsletter or email 
blast

• Share onsite recruitment flyers/QR codes in your clinic waiting room or 
patient rooms, or send an EMR message 

• Share on your social media (personal, professional or your organization’s)
• Spread the word with your colleagues, community (friends, school 

groups, professional organizations), friends and family
• Join us for our monthly Community Forums (last Monday/month, 4pm 

PST)

Contact us and we can share more ideas: wisdomcommunity@ucsf.edu

http://www.thewisdomstudy.org/


Lessons Learned
• Need partnership with local providers to support prevention in 

high-risk women
• We encourage participants to follow our guidance, but if you do 

not, stay engaged and inform the study of your screening plans
• Important to enroll those who are 

– willing to consider a recommendation that may differ from yearly 
mammograms

– looking for a more comprehensive approach to risk assessment to guide 
screening



Join Us!
• Link to join the WISDOM Study: www.thewisdomstudy.org

• Central WISDOM contact:  info@wisdomstudy.org

• Operational/leadership contact: Allison Fiscalini 
(Allison.stoverfiscalini@ucsf.edu)

Funding Acknowledgements

©2024 Athena Breast Health Network . Confidential and Proprietary. All rights reserved

• Bright Pink: Mission Partner
• Mt. Zion Health Fund
• Safeway Foundation
• Salesforce
• V Foundation

• National Cancer Institute: R01CA237533
• PCORI:  PCS-1402-10749 
• Department of Defense (DoD)
• Breast Cancer Research Foundation
• Robert Wood Johnson Pioneer Pitch Award

http://www.thewisdomstudy.org/
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THANK YOU!

Scan to receive information about WISDOM  
(flyers, postcards, etc) from the study team.

www.thewisdomstudy.org/optum




Scan to receive information about WISDOM  (flyers, postcards, etc) from the study team.

www.thewisdomstudy.org/optum
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