
Cost-effectiveness of adding information about common risk alleles to current decision models for breast cancer chemoprevention

Linda Green 1 , Tuan Dinh 1 ,  Peter Alperin 1 , David Hinds 2, Bryan Walser 2 

1 Archimedes Inc., San Francisco, CA, United States, 2 Perlegen Sciences, Mountain View, CA, United States

I. Introduction
ÅCurrent guidelines from ASCO and the USPSTF recommend consideration of tamoxifen

or other anti-estrogen agents to reduce breast cancer risk in women with estimated 
five-year risks >1.66%.  
ÅAlthough anti-estrogen therapy significantly reduces the risk of estrogen receptor-

positive breast cancer,  it might also increase the risk of serious adverse events 
including endometrial cancer and thromboembolicevents.
ÅUse of information about common alleles associated with breast cancer risk, in 

addition to current models based on known clinical risks, may help better target 
therapy towards those women most likely to experience an overall benefit.

III. Results
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IV. Conclusions:
Adding information about common risk alleles to current decision models for breast 
cancer chemoprevention not only improves clinical outcomes, but also is cost-effective, 
with an incremental cost-effectiveness ratio (ICER) well below the benchmark number of 
$50,000 per QALY saved.

II. Methods

ÅWe used the Archimedes Model to evaluate the effects of using genetic testing to 
guide decision on chemoprevention, on health outcomes and costs relevant to breast 
cancer. 

ÅThe Archimedes Model is a large-scale simulation of human physiology, diseases, 
interventions, and health care systems. 

ÅThe breast cancer model in the Archimedes Model  was developed in collaboration 
with the American Cancer Society.

ÅKey components of the breast cancer model in the Archimedes Model include:

dbSNP rsID Gene Risk Allele 

Freq 

Odds Ratio of Breast Cancer

All ER+ ER-

rs2981582 FGFR2 0.38 1.26 1.3 1.035

rs3803662 TNRC9 0.25 1.2 1.275 1.105

rs889312 MAP3K1 0.28 1.13 1.12 1.07

rs13387042 (none) 0.5 1.2 1.22 1.06

rs13281615 (none) 0.4 1.08 1.13 1.03

rs4415084 FGF10 0.44 1.16 1.23 0.98

rs3817198 LSP1-H19 0.3 1.07 1.07 1.04

Genetic test:
ÅIndividual genetic information is obtained using a single nucleotide polymorphism 

(SNP) panel that analyzes seven common, low-penetranceSNPs.

Virtual trial setup:
ÅControl Arm: chemoprevention therapy for women with 5-�Ç�����Œ���'���]�o���Œ�]�•�l���H���í�X�ò�ò�9
ÅExperimental Arm: common allele testing for women with 5-year Gail risk between 

1% and 1.66%, followed by risk reduction therapy for those with a combined 5-year 
�Œ�]�•�l���H���í�X�ò�ò�9�����•���Á���o�o�����•���š�Z�}�•�����‰�Œ���•���v�š�]�v�P���Á�]�š�Z���'���]�o���ñ-�Ç�����Œ���Œ�]�•�l���H���í�X�ò�ò�9�X���������}�u���]�v������
risk is the Gail 5-year risk multiplied by the appropriate genetic risks provided by the 
SNP panel.

Population:
Åwhite women ages 40-69, who had a history of breast biopsy, followed until death

Figure 2. Scatterplot of Gail 5-year 
risk vs. combined 5-year risk in 
simulated women age 50-59 with a 
prior history of benign biopsy. In the 
Control Arm, tamoxifen was given to 
the women on the right side of the 
solid vertical line.  In the 
Experimental Arm, a SNP test was 
given to women between the 
dashed and solid vertical lines, and 
tamoxifen was given to women 
shaded in gray. 

Age at 

baseline

Quality-adjusted life years 

(QALYs) saved as compared

with Control Arm

Cost difference

between Experimental 

and Control Arms

Incremental 

cost-effectiveness ratio (ICER)

($ per QALY saved)

40-49 15.70 $61,600 $3,900

50-59 18.70 $71,530 $3,800

60-69 8.57 $64,130 $7,500

Table 1. SNPs included in the genetic testing panel.

Figure 1. Schematic of the breast cancer model

Table 3. Comparison of cost and QALYs between Experimental Arm and Control Arm 
in a population of 1,000 women. 

Age at baseline Control Arm Experimental  Arm

Fraction of women who were eligible for 

tamoxifen therapy

40-49 16.9% 23.4%

50-59 28.7% 39.0%

60-69 67.5% 76.2%

Number of breast cancer cases saved per 

1000 women

40-49 23.1 32.4

50-59 38.2 52.4

60-69 81.8 93.0

Number of breast cancer deaths saved per 

1000 women

40-49 2.5 3.4

50-59 3.1 4.2

60-69 3.9 4.4

Number of additional serious adverse 

events per 1000 women

40-49 0.9 1.2

50-59 2.8 3.8

60-69 10.1 11.5

Table 2. Effects of tamoxifen therapy on health outcomes in a population of 1,000 women. 
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