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Tamoxifen




Tamoxifen

Synthetic estrogen receptor modulator (SE

. Adjuvant treatment of hormone sensitive breast cancer
1 50% reduction in breast cancer incidence

1 RCT with 13,338 women over 5+ years

 Fisher B et al. INCI. 1998,90(18).1371-88.

1998: FDA approved for breast cancer risk
reduction

I women with 5-year risk >1.67%

2002: US Preventive Services Task Force

I Physicians should counsel women with 5-year breast cancer risk
> 1.67%




Tamoxifen Outcomes

. Potential Benefits

| Breast cancer

| Osteoporotic fractures

1 |Long-term disability from hip fracture

. Potential Harms
TEndometrial cancer
T PE
T DVT
1 Cataracts
7 Moderate-severe menopausal symptoms




Research Questio n

. What Is the projected impact of tamoxifen
on breast cancer and other mortality?

1 What Is the relative cost-effectiveness of
tamoxifen for women at higher risk of
breast cancer?

. Key factors
| Breast cancer risk
1 Medication cost
| Patient preferences




Meth ods

. Markov cost-effectiveness model
. Population baseline risk for harms

. Monte Carlo analysis projected outcomes at
10 and 50 years

. Evaluated the impact of prevention of HR+
cancers

. Considered direct healthcare costs
. Incorporated quality-of-life effects




Model Outcomes

I Long-Term
. Breast cancer -10 year duration
. Endometrial cancer- 5 year duration
. Long-term disability from hip fracture

1 Short-Term
. PE
. DVT
| Osteoporotic fractures
| Cataracts

| Transient/ recurrent
. Worsened menopausal symptoms




Decision: Take Tamoxifen for Breast Cancer Risk Reduction?

Markov Model B: One Year Cycles -- Duration 100 Years

Tamoxifen vs. No Tamoxifen
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Meth ods: Probabllitie s

. Incidence and Mortality
| Breast and endometrial cancers: SEER data

. DVT and PE: California hospital discharge data
(incidence), medical literature (mortality)

. Osteoporotic fracture/ cataracts incidence:
medical literature

. All-cause mortality: National Center for Health
Statistics




Meth ods: Efficacy Data

1 Relative risks:
1 NASBP P-1 Trial Results

95% CI

Breast Cancer (50+) 0.29-0.81
Endometrial Cancer (50+) 1.70-10.90
PE (50+) 1.12-11.15
DVT (50+) 0.85-3.58
Fractures (50+) 0.60-1.05
Cataracts 1.16-2.14




Meth ods: Costs

. Clinical pathways defined for each outcome
1 Coded with DRG and CPT codes

. Average 2000 Medicare reimbursement rates
applied to each pathway

Drug Costs: AWP, Canadian costs from |nternet,
average managed care cost

Last year of life costs B medical literature




Meth ods: Utilitie s

| Standard gamble scores
1 255 women age 45-80
| Face-to-face interviews

. Major outcomes and overall utility for
taking tamoxifen

. Menopausal symptoms utility from the
medical literature

1 Mean values




Utilitie s
Oty | Mean | Source |

Outcomes-Specific Utilities
Breast Cancer 0.571 Interview (n = 45)
Endometrial Cancer* 0.591 Interview (n = 20)
Pulmonary Embolism 0.499 Interview (n = 30)
Deep Venous Thrombosis 0.661 Interview (n = 32)
Osteoporotic Fractures 0.780 Interview (n = 33)

Disabled After Hip Fracture 0.280 Gabriel SE et al**
Cataracts 0.772 Interview (n = 45)
Menopausal symptoms 0.890 Datta and Bastian
Global Utilities
Tamoxifen 0.745 Interview (n = 219)

Current health projected over
next 5 years mean 0.951 Interview (n = 191)

Age-specific current health variable Fryback et al




Model Assumptio ns

1 100% adherence to 5 years of tamoxifen
. Benefits - 10 years

| Adverse effects - 5 years

1 One event per cycle

. Tunnel states for cancer

| Adverse effects lead to discontinuation
1 Out-of-pocket expenses not included

I Indirect costs subsumed by utilities




Modelin g Procedures

I Models run for women with and without a
uterus at ages 50, 60, and 70

I Model calibration;: NASBP P-1 Trial results
1 Sensitivity analyses




Monte Carlo: Incident Cases
10,000 women age 50 years
1.67% 5-year risk

| | 10-year Time Horizon | Lifetime Time Horizon

Invasive breast 33 160 417 500
cancer

DCIS 17 33 85 102
Endometrial 43 189
cancer
Hip fracture 29 851
Pulmonary

embolism (PE) = -
Deep venous
thrombosis 29 241
(DVT)
Cataracts 87 1091




Monte Carlo: Mortality
5,000 women age 50 years
1.67% 5-year risk

10-year Time Horizon Lifetime Time Horizon

Breast cancer 8 13 67 82
death

Endometrial 14 4 33 22
cancer death

PE death 7 3 28 24

Hip fracture
death




Projected 10 year mortality for tamoxifen-related
outcomes and all other causes for women with
5-year breast cancer risks of 1. 6/7/%, 3% and 5%

5-Year Breast Cancer Risk
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Sensitivity Analysis
Prognosis of HR+ cancers

. Cancers prevented by tamoxifen (HR+)
have lower mortality than those not
prevented

. Adjustment for prognosis of HR- cancers
attenuates, but does not eliminate
tamoxifen effects on breast cancer
mortality.




Sensitivity Analysis

Cost and breast cancer risk for women
with a uterus

1%

(LE)

No Tamoxifen Dominates

No Tamoxifen Dominates

1.67%

$1,307,423.09

$135,219.29

2%

$474,796.64

$41,437.28

3%

$156,440.94

$5,584.32

4%

$90,547.82

Tamoxifen Dominates

5%

$62,074.68

Tamoxifen Dominates

*Costs and life years discounted at 3% .




Sensitivity Analysis of Breast
Cancer Risk Score D LE
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Sensitiv ity Analysis of Breast
Cancer Risk Score

No Tamoxifen No Tamoxifen Dominates
Dominates

$1,335,690 $190,850
$484,572 $122,981
$160,615 $57,935
$93,679 $37,061
$64,778 $26,770




ICER ($/QALY)

ICER by 5-Year Breast Cancer Risk Using Outcome-specific Utilities
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Quality-adjusted Analysis

Women With Uterus

1.67%

$190,850

No tamox dominates

No tamox dominates

3%

$57,935

$167,718

No tamox dominates

Women without Uterus

1.67%

$72,531

$300,030

No tamox dominates

3%

$37,365

$68,262

No tamox dominates




Conclusions

. Difference in outcomes very small except
for women at very high risk of breast
cancer (4-5% 5-year risk)

. Women without a uterus have greater
benefit

. Drug pricing has a large impact on
medications taken for prevention

. How quality of life is evaluated markedly
affects cost-effectiveness




Lim 1ta tio ns

. No model fully reflects reality
. Only one state per cycle
1 Costs systematically underestimated




Stre ngth s

Population-based incidence rates
_ifetime time horizon

Rigorous, consistent approach to costs
and probabilities

1 Range of outcomes considered, including
transient states

I |n situ breast cancer included

. Difference in HR+ and HR- prognosis
addressed




Recent D evelopments

. Tamoxifen fully generic

I but minimal use for breast cancer risk
reduction

. Raloxifene evaluated in STAR trial
. FDA approved for breast cancer risk reduction

| Aromatase Inhibitors
| ongoing trials for risk reduction

1 Vitamin D?
. Mixed results




Current Pricing*
30 day supply

. Tamoxifen $22
. Raloxifene $303
. Anastrozole $319
. Exemestane $341
. Letrozole $370
- Vitamin D $3

*Prices form drugstore.com




Futu re Research

1 Successful chemoprevention agents
. low cost
. few troublesome side effects
. very rare life threatening harms

1 RCIT of Vitamin D?
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