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Breast cancer is the most commonly diagnosed cancer and is the 

second most common cause of cancer-related death among women in 

the US, leading to over 40,000 deaths annually.1,2 The cost of diagnosing, 

treating, and providing long-term follow-up care for these patients has 

a major impact on health systems. Estimates of the average annual 

costs to a woman diagnosed with breast cancer range from $12,828 

to $27,693, and a study by Mariotto et al. estimated total costs to be 

over $16.5 billion in 2010.3,4 Annual costs of breast cancer care are 

projected to surpass $20 billion by 2020.4 These costs are likely to go up 

as screening rates increase and detection methods improve. Healthcare 

providers, faced with higher rates of potential false positive results 

and overdiagnosis with screening mammography, must make critical 

decisions about how to manage patients that are identified as high 

risk for breast cancer.5 Given national concerns about the increasing 

costs of breast cancer diagnoses and treatment, chemoprevention is 

a potentially attractive option for preventing breast cancer before it 

actually manifests. 

Use of chemopreventive agents for the primary prevention of breast 

cancer has been an option for high-risk women in the US since 1998, 

when the Food and Drug Administration (FDA) first approved the selective 

estrogen receptor modulator (SERM), tamoxifen.6 Since then another 

SERM, raloxifene, has been approved by the FDA for the prevention 

of breast cancer and two aromatase inhibitors (AIs), exemestane and 

anastrozole, have been shown to reduce breast cancer risk among 

high-risk postmenopausal women.6,7 While these drugs work differently 

and have a diverse range of side effects, they all have the potential to 

significantly reduce the risk for breast cancer for high-risk women; with 

a relative risk (RR) of 0.71 for tamoxifen, 0.35 for exemestane, and 0.47 

for anastrozole versus placebo.8-10 Updated results from the Study of 

Tamoxifen and Raloxifene (STAR) trial showed a RR of 1.19 for raloxifene 

compared with tamoxifen, or 81 % of the efficacy.11 Despite the potential 

of these pills to greatly reduce breast cancer-related costs, their uptake 

among high-risk women, defined as having a 5-year invasive breast 

cancer risk for at least 1.67 % based upon the Gail Model, has been low.12 
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Eligibility for chemoprevention in the clinical trials included a 1.67 % 5-year 

risk of breast cancer or a 20 % lifetime risk.9,13,14 It is estimated that 10 

million, or 15.5 %, of US women aged 35–79 meet this high-risk threshold, 

however, fewer than 5 % of women who are offered chemoprevention 

agree to take it.12,15 Much has been written on this low uptake, however, 

it is primarily attributed to the risk for side effects and lack of knowledge 

about chemoprevention options among primary care providers.12,16,17 

A number of cost-effectiveness analyses have been published over the 

past decade with more than half indicating that chemoprevention is a 

cost-effective option for the prevention of breast cancer among certain 

groups of high-risk women. These studies simulated a population 

of women with varied breast cancer risk levels and demographic 

backgrounds and compared the cost of chemoprevention to the 

“effectiveness” of the intervention, usually measured as quality-adjusted 

life years (QALYs). In the analyses evaluated, chemoprevention would be 

considered cost-effective if the ratio of cost to QALYs saved was below 

a threshold of $50,000–100,000 and cost-saving if treatment costs were 

less than placebo or no treatment. The use of chemoprevention drugs was 

considered “dominated”, or always less cost-effective than other options, 

if treatment was more expensive with less favorable outcomes than an 

alternative treatment or placebo, or if use of chemoprevention had a 

negative impact on patient survival. QALYs were generally calculated by 

multiplying the life years saved by a utility score, representing a subject’s 

preference for a particular outcome, and aggregating these values over 

the lifetime. Unless otherwise specified, all analyses reviewed in this 

article used the Gail model to estimate risk for breast cancer in the model 

population, because this model was used to determine eligibility for the 

majority of chemoprevention trials conducted in the US. However, the Gail 

model is not well-validated in certain minority populations (e.g. Hispanics) 

and may underestimate breast cancer risk in women with a strong family 

history of the disease. For the purpose of comparability, we have noted 

when cost-effectiveness was analyzed for women at a 1.67 % 5-year 

risk for breast cancer, as this is the definition for high risk used in the 

chemoprevention trials conducted in the US.17 While long-term follow-

up trials have not shown an overall survival benefit to chemoprevention, 

many cost-effectiveness analyses indicate that the treatment may still be 

cost-effective or cost-saving. Several of these studies have also indicated 

that the benefits of using chemoprevention outweigh the risks for side 

effects in these groups.18–21 

Articles for this review were identified by performing searches through 

PubMed using several terms, including “breast cancer chemoprevention”, 

“cost-effectiveness of chemoprevention”, and “breast cancer cost-

effectiveness analysis”. While selection of papers was not systematic, 

the literature available in this field is relatively sparse and therefore 

all cost-effectiveness analyses of chemoprevention drugs for the 

prevention of breast cancer identified were included. As research over 

the past 15 years has further clarified the true risk for side effects and 

the length of time of the protective effect of chemoprevention, we will 

reassess the findings of these articles in light of new information. The 

purpose of this review is to analyze the available literature on the cost-

effectiveness of tamoxifen, raloxifene, and AIs for the primary prevention 

of breast cancer to illustrate how the cost-effectiveness of these pills 

has changed over time. The review will conclude by suggesting potential 

areas for future research.

Tamoxifen
Tamoxifen is a SERM that was initially investigated as a contraceptive 

in the 1960s. While tamoxifen was a failure as a contraceptive, by the 

1970s the drug had become part of the standard of care for the treatment 

of ER-positive breast cancers. In the 1980s, research on the use of the 

SERM as a chemopreventive agent began and, in 1998, the Breast Cancer 

Prevention Trial (BCPT) or the National Surgical Adjuvant Breast and 

Bowel Project (NSABP-P1) trial showed that tamoxifen use for 5 years 

could significantly decrease the incidence of breast cancer among high-

risk women.6,13 Women were considered high risk and therefore eligible 

for the study if they were older than 60 or between the ages of 35 and 

59 with a history of lobular carcinoma in situ, atypical hyperplasia, or a 

5-year risk for breast cancer of at least 1.66 %.13 Based on this study, the 

FDA approved tamoxifen for the prevention of breast cancer in high-risk 

women, although the trial did not at the time confirm that this decreased 

risk lasted once women ceased tamoxifen use.19 Several studies have 

since corroborated that tamoxifen use for 5 years reduces the risk for 

breast cancer among high-risk women by 30–40 %.22–24 Long-term follow-

up through the International Breast cancer Intervention Study (IBIS-I) 

trial suggested that risk reduction could last for up to 20 years.8 This 

decreased risk for breast cancer incidence comes with a heightened risk 

for endometrial cancer and pulmonary embolism, though long-term data 

indicates that these side effects are relatively rare with an elevated risk 

only during active treatment.17,24 The most frequently seen side effects are 

menopausal symptoms, such as hot flashes and vaginal symptoms.25,26 

Considering this side-effect profile, the population that tends to benefit 

the most from tamoxifen are high-risk women between 35 to 50 years 

of age and women who have had a hysterectomy.17 Since 1998, there 

have been several studies of the cost-effectiveness of tamoxifen for the 

prevention of breast cancer, both by itself and in comparison to other pills 

and prevention strategies.  

The first few comprehensive analyses of the cost-effectiveness of 

tamoxifen were published in the early 2000s. These studies were important 

in determining which women would benefit most from tamoxifen 

treatment given the perceived risk for negative side effects and the lack 

of long-term outcome data available at the time from the BCPT.19 A study 

published by Hershman et al. in 2002 found that tamoxifen was particularly 

cost-effective for high-risk women who started treatment early in life, 

even if the protective effects only lasted while the pill was being taken. 

The model was built based on an analysis of women participating in the 

BCPT, with risk for side effects and survival projections pulled from the 

Surveillance, Epidemiology, and End Results (SEER) data from 1993 to 1997. 

Tamoxifen was most cost-effective among 35 and 50-year-old women with 

a history of atypical hyperplasia, with a survival benefit of 202 days and 89 

days and a cost of $9,777 and $26,990 per QALY, respectively, well below 

a standard threshold value of $50,000. Among 35 and 50-year-old women 

with a 5-year risk for breast cancer greater than 5 %, analysis found a 

survival benefit of 195 days and 73 days and a cost of $10,818 and $27,901 

per QALY. Based upon sensitivity analysis, their model showed that 

tamoxifen was cost-effective or even cost-saving (that is, less expensive 

than placebo) for all high-risk 35 and 50-year-old women if it was assumed 

that prevention lasted for at least 10 years. The model built by Hershman 

et al. was fairly sensitive to costs; they found that a decrease in the cost 

of tamoxifen by 20–40 % would make therapy cost-effective for almost all 

high-risk groups, including those age 60 or above.18 
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In 2003, a model built by Eckermann et al. corroborated much of what was 

seen in the Hershman study. Their study was also based on the available 

data from the BCPT and modeled three potential tamoxifen scenarios: 

using the pill for 5 years with no benefits or risks afterwards, using the pill 

for 5 years with 10 years of protection, and a model where tamoxifen use 

only delayed the onset of breast cancer. Costs were specific to Australia. 

The authors found that tamoxifen therapy was cost-effective if it was 

assumed that the pills provided risk reduction for 5 or 10 years, at $38,271 

and $19,345 (in Australian dollars) per QALY, respectively. However, in 

the model where tamoxifen only delayed the onset of breast cancer, 

the risks for tamoxifen therapy outweighed the benefits with a cost per 

QALY of $199,149. Sensitivity analysis showed that cost-effectiveness 

improved as 5-year risk for breast cancer increased, however, if 5-year 

risk was reduced to 1.67 %, the minimum to be considered eligible for 

chemoprevention in the BCPT, the cost per QALY was $123,000. The 

studies by Hershman et al. and Eckermann et al. were similar in that both 

concluded that the cost-effectiveness of tamoxifen depended upon the 

long-term outcomes of treatment on patient survival. However, these 

outcomes were unknown at the time both analyses were conducted, 

since the data had not matured in the clinical trials. Interestingly, the 

model showed that most of the benefits of tamoxifen therapy came 

from the few potentially prevented breast cancers having relatively more 

severe outcomes than the side effects; that is, the benefits to the few 

individuals who avoided breast cancer were greater than the harms of 

side effects to the rest of the modeled population.19 

Given their date of publication, these earlier studies had to rely on 

assumptions regarding the long-term outcomes of tamoxifen use and build 

models to reflect what was believed to be the most likely results of therapy. 

In 2006, Melnikow et al. revisited the cost-effectiveness of tamoxifen 

using updated costs and outcomes data from the BCPT. Their model 

incorporated a greater range of cost information from both Canadian and 

US healthcare systems, as well as data on the risk for ER-negative breast 

cancers among women taking tamoxifen. Tamoxifen was compared with 

placebo and 5-year risk for breast cancer was varied between 1–5 %. In 

contrast to previous studies, the model built by Melnikow et al. assumed 

that breast cancer prevention only lasted for the duration of treatment 

and showed that the tamoxifen was unlikely to be cost-effective for all 

but the most high-risk women, those with a 5-year breast cancer risk for 

5 % or greater. For women with an intact uterus and a 1.67 % 5-year risk 

for breast cancer, the model estimated tamoxifen therapy would lead to 

a benefit of 1.6 days and a cost per life year of $1,335,690. For women 

with a uterus, the tamoxifen price necessary to achieve $100,000 per life 

year saved, a higher but generally accepted cost threshold, would be $144 

per year, while the average health maintenance organization (HMO) price 

in the US was $415 at the time. The low benefit to women with a 5-year 

breast cancer risk for 1.67 % was largely due to the risk for side effects; a 

3–4 % 5-year risk for breast cancer was the minimum necessary for there 

to be benefits to tamoxifen therapy.27 The discrepancy between these 

findings and previous studies indicated the need to develop a more robust 

and validated model of the cost-effectiveness of tamoxifen. 

The 2006 analysis by Melnikow et al. was followed by a second paper by 

the same authors in 2008. The authors sought to analyze how the cost-

effectiveness of tamoxifen would shift if utility values for menopausal 

symptoms were incorporated into their model. In some types of analysis, 

these outcomes are considered to have a relatively minor impact on 

patient health and are not weighted as highly. Melnikow et al. conducted 

interviews in women with a 1.67 % or higher 5-year breast cancer risk to 

determine the utility values of menopausal symptoms and incorporated 

these values into a model following 50-year-old women with a 1.67 % and 

3 % 5-year risk for breast cancer. As with their previous study, the authors 

found that tamoxifen for chemoprevention was not cost-effective. 

Among women with a uterus and a 1.67 % 5-year risk for breast cancer, 

tamoxifen was shown to have a negative benefit of 9.3 days lost; among 

women without a uterus, the benefit was only 6.8 days at a cost per QALY 

of $300,030. In the group with a 3 % 5-year risk, costs per QALY were 

$167,718 and $68,262 for women with and without a uterus, respectively. 

When a “global utility” rating that weighed participants overall preferences 

towards tamoxifen, instead of a separate utility for each outcome, was 

incorporated into the analysis, using the pill resulted in a loss of almost an 

entire year for all groups. While this study reinforced the previous findings 

by Melnikow et al., it also indicated the need to use highly validated 

measurements of patient preferences with cost-effectiveness analysis.28 

In 2011, Noah-Vanhoucke et al. revisited the cost-effectiveness of 

tamoxifen. The model they developed used outcomes data pulled 

from a meta-analysis of the long-term use of tamoxifen for adjuvant  

therapy. Breast cancer incidence and survival was modeled using the 

Archimedes Breast Cancer Model, a mathematical model of the outcomes 

of breast cancer validated against SEER.20 Their model averaged the risks 

for side effects from these studies and incorporated the established 

minimum 10-year prevention benefit of tamoxifen. Utilities were calculated 

similarly to Melnikow et al. both with and without adjustment for common 

menopausal symptoms. Their analysis found that there was a moderate 

benefit to tamoxifen therapy for women at low to average risk for breast 

cancer (5-year risk <1.67 %) and that these benefits only increased for 

higher-risk populations. Tamoxifen therapy was cost-saving for women with 

a 5-year breast cancer risk greater than 1.67 % and costs remained well 

below acceptable benchmarks even among populations with a relatively 

low 5-year Gail risk score of 0.8 %. In sensitivity analysis, their model 

remained robust when costs of both tamoxifen and cancer treatment were 

increased by up to 3 times. When the risk for all side effects was increased 

to the upper limit of available estimates, tamoxifen was no longer cost-

effective at any risk levels, however, therapy remained cost-effective when 

risk for any one side effect was increased. The ultimate result of the model 

was that tamoxifen was cost-effective and that benefits outweighed side 

effects for all postmenopausal women younger than 55 at a 1.67 % 5-year 

risk for breast cancer.20 

Several studies have also examined the cost-effectiveness of tamoxifen 

for chemoprevention in more specific populations, such as those with 

BRCA1/BRCA2 mutations. An analysis by Anderson et al. compared 

tamoxifen chemoprevention to surgical interventions for the prevention 

of breast cancer in women with BRCA1/BRCA2 mutations. Generally, it 

was found that chemoprevention was always more costly with fewer 

QALYs saved compared with surgical interventions in women with 

mutations that significantly increased the risk for breast and ovarian 

cancer. This was largely because prophylactic mastectomy and bilateral 

salpingo-oophorectomy reduced breast cancer risk by 90 % and 53 %, 

respectively, while the upper estimate for risk reduction from tamoxifen 

is only 49 %.17,29 
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Selected results from these studies are summarized in Table 1. While 

the most recent study indicates that tamoxifen for chemoprevention 

is cost-effective, the wide range of cost per QALY ratios, from $1,600 

to over $1,300,000, to treatment being cost-saving or dominated by 

placebo, indicate the lack of consensus in the available literature. Cost-

effectiveness models are highly sensitive to the costs, utilities, and 

outcomes input by researchers as well as the assumptions that must 

be made to fully capture all aspects of breast cancer chemoprevention. 

As additional data about the long-term outcomes of tamoxifen for 

chemoprevention, patient utility towards side effects, and costs of breast 

cancer care become available, it will be necessary for researchers to build 

new models to effectively guide policy. 

Raloxifene
Like tamoxifen, raloxifene is a SERM that was initially investigated for 

purposes other than breast cancer prevention. Raloxifene has been 

shown to decrease the risk for fractures and increase bone density and 

in 1997 the FDA approved raloxifene for the treatment of osteoporosis 

in postmenopausal women.6 It was not until 2007 after the completion 

of the Study of Tamoxifen and Raloxifene (STAR) and Multiple Outcomes 

of Raloxifene Evaluation (MORE) trials that the FDA approved raloxifene 

for the primary prevention of breast cancer.6,14,30 Raloxifene has a 

similar side-effect profile as tamoxifen, including increased risk for 

thromboembolism and menopausal symptoms. When compared with 

tamoxifen, raloxifene has only 81 % of the efficacy of tamoxifen for breast 

cancer risk reduction.11 However, raloxifene use is not associated with an 

increased risk for endometrial cancer or cataracts as with tamoxifen, or 

an increased risk for bone fractures as seen with AIs. These factors make 

raloxifene an attractive option for chemoprevention, particularly among 

women who have not had a hysterectomy or who are at high risk for 

osteoporosis. As with the other options for chemoprevention, uptake of 

raloxifene among high-risk women has been low.17

Several analyses of the cost-effectiveness of raloxifene have been 

published over the last decade and a half, however, most of these studies 

have focused on fracture risk reduction with relatively few addressing 

the use of raloxifene for chemoprevention. Studies that analyze the cost-

effectiveness of raloxifene for chemoprevention were usually based on 

models that included risk reduction for other diseases, like osteoporosis 

or heart disease. A paper by Armstrong et al. in 2001 compared raloxifene 

and hormone replacement therapy (HRT) for the prevention of breast 

cancer, osteoporosis, and coronary heart disease. Their model followed 

healthy 50-year-old women taking raloxifene or HRT for 5 years, 10 years, 

and lifetime. Both treatments were cost-effective compared with placebo. 

However, among women at average risk for breast cancer and coronary 

heart disease, HRT was more cost-effective than raloxifene if taken for 

Table 1: Selected Information on the Cost-effectiveness of Tamoxifen and Raloxifene for Chemoprevention
 
    5-Year Breast 
Author, Year Model Information Intervention Population Cancer Risk Cost/QALY
Tamoxifen     

Hershman, 200218 Markov model following population similar to BCPT Tamoxifen for 5 years Age 35–49 >5.0 % Cost-savinga 

 with outcomes from SEER until age 100 or death,  vs placebo 50–59 >5.0 % $11,237 

 assuming protection lasts 10 years  >60 >5.0 %  $33,704

Eckermann, 200319 Markov model following population similar to BCPT Tamoxifen for 5 years Age distribution 1.66 % $123,000 

 for lifetime, assuming protection lasts 5 years vs placebo follows BCPT 3.3 % $38,000 

    6.7 % $13,000

Melnikow, 200627 Markov model following population similar to BCPT  Tamoxifen for 5 years Age 50, uterus intact 1.67 % $1,355,690 

 with outcomes from SEER at age 50–100 or death vs placebo  5.0 % $64,788 

   Age 50, no uterus 1.67 % $177,116 

    5.0 % $46,954

Anderson, 200629 Markov model following population similar to BCPT Tamoxifen for 5 years Age 35 with BRCA1 Dominatedb 

 with outcomes from SEER at age 35–70 or death  vs surgical intervention  BRCA1/BRCA2 BRCA2 Dominatedb 

  and surveillance 

Melnikow, 200828 Model constructed as in Melnikow (2006), utilities Tamoxifen for 5 years Age 50, uterus intact 1.67 % Dominatedb 

 generated specifically for this study using standard   vs placebo  3.0 % $167,718 
 gamble method  Age 50, no uterus 1.67 % $300,030 

    3.0 % $68,262

Noah-Vanhoucke,  Archimedes Breast Cancer Model following population Tamoxifen for 5 years Age <50  >0.8 % $12,863.31 

201120  from NHANES with outcomes from SEER until death vs placebo  >1.66 % $1,693.66 

    >2.0 % Cost-savinga

Raloxifene
Armstrong, 200121 Markov model validated against data from National Center  Raloxifene for 10 years or Age 50 10 %* Dominatedb 

 for Health Statistics, until age 101 or death  less vs HRT  15 %* $43,056 

    30 %* $3,830

Ivergård, 201032 Markov model following population of Caucasian women  Raloxifene for 5 years Age 55, 10-year risk for 1.0 % $76,171 

 with outcomes from literature until age 100 or death  vs placebo fracture 10–14.9 % 3.0 % $42,561 

    5.0 % $27,490

*Lifetime Breast Cancer Risk; aInterventions that are cost-saving are those that cost less than placebo/no treatment; bInterventions that are dominated do not result in increased life 
years or cost-savings. BCPT = Breast Cancer Prevention Trial; HRT = hormone replacement therapy; NHANES = National Health and Nutrition Examination Survey; QALY = quality-
adjusted life years; SEER = Surveillance, Epidemiology, and End Results.
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an entire lifetime assuming, based on available data, that raloxifene did 

not lead to a sustained reduction in breast cancer rates. In the 5- and 

10-year treatment models, raloxifene was more cost-effective than HRT, 

at a cost per QALY of $43,056 and $3,830 among women with a lifetime 

breast cancer risk for 15 % and 30 %, respectively. The model was highly 

sensitive to risk for coronary heart disease and breast cancer risk; if HRT 

increased the risk for breast cancer or was not as effective at preventing 

heart disease, raloxifene was usually more cost-effective. The authors 

noted that their model was limited by the lack of data available on the 

long-term outcomes of raloxifene for chemoprevention.21 This paper 

predates the results of the Women’s Health Initiative (WHI) study on HRT, 

which indicated that HRT actually increased the risk for coronary heart 

disease in women compared with placebo.31 Incorporating the results 

of this analysis would potentially show increased cost-effectiveness for 

raloxifene if it were performed again. 

A 2010 paper by Ivergård et al. examined raloxifene for both breast 

cancer prevention and osteoporosis. Their model followed women at 

ages 55, 60, and 65 with 5-year breast cancer risk for 1–5 % and 10-year 

fracture risk for 5–19.9 % and sought to identify which combination of risk 

values made raloxifene most cost-effective. As the National Osteoporosis 

Foundation recommends treatment for osteoporosis when 10-year 

fracture risk is at least 20 %, the authors were primarily interested in the 

outcomes of raloxifene use among women below this risk threshold.32 

Raloxifene was compared with no treatment in the model, as there was 

disagreement in the literature over whether alendronate for osteoporosis 

would be a comparable alternative. While holding fracture risk constant, 

raloxifene taken for up to 5 years was found to be cost-effective, with 

significant benefits in QALYs among all groups of women. For example, 

among 55, 60, and 65-year-old women with a 10–14.9 % 10-year fracture 

risk and a 3 % 5-year breast cancer risk, the cost per QALY was $42,561, 

$43,276, and $49,202, respectively. QALYs gained increased with breast 

cancer risk, however, increases in QALYs were less steep with age; that 

is, older women saw benefits from raloxifene use, but at less-steep rates 

than younger women. While there were still benefits to the women with 

the lowest rates of fracture and breast cancer risk in sensitivity analysis, 

the treatment was no longer cost-effective at a cost threshold of $50,000. 

However, raloxifene was cost-effective for women at all examined ages 

with a 5-year breast cancer risk for at least 4 % regardless of fracture risk 

rate. Similarly, raloxifene was cost-effective or almost cost-effective for 

all women at a fracture risk rate of 15–19.9 %, regardless of 5-year breast 

cancer risk.32 

Selected results from these two studies are summarized in Table 1. As 

with the analyses of tamoxifen, the cost-effectiveness of raloxifene was 

highly sensitive to the costs and outcomes selected by researchers. As 

raloxifene is frequently prescribed for the prevention of fractures, most 

cost-effectiveness analyses for this intervention do not focus solely 

on chemoprevention. While the STAR trial compared the outcomes of 

tamoxifen and raloxifene, there is a lack of available literature on how 

these two interventions compare under cost-effectiveness analysis. 

An analysis of chemoprevention use in Australia found that both 

treatments were cost-effective among women with a 1.67 % 5-year risk 

for breast cancer and that raloxifene may be more cost-effective than 

tamoxifen among high-risk postmenopausal women.33 Future models 

incorporating both tamoxifen and raloxifene for chemoprevention 

would be useful for understanding which treatments are most cost-

effective for certain populations.

 

Aromatase Inhibitors
There are currently several classes of AIs under investigation for the 

prevention of breast cancer, most notably anastrozole and exemestane. 

AIs work by blocking the synthesis of estrogen by inhibiting the enzyme 

aromatase and are only effective in preventing ER-positive breast cancers 

in postmenopausal women. Like tamoxifen, AIs are also used for the 

treatment of ER-positive breast cancer. While none are FDA approved for 

breast cancer prevention, evidence from recent studies suggests that both 

may decrease breast cancer incidence.7 The MAP-3 trial demonstrated 

that exemestane decreased breast cancer risk by up to 65 % among high-

risk postmenopausal women.9 The IBIS-II trial indicated that anastrozole 

may decrease the risk for breast cancer by up to 53 % in postmenopausal 

women, aged 40–70 with a 5-year risk for breast cancer higher than the 

general population.10 AIs tend to have a different side-effect profile with 

no increased risk for endometrial cancer or thromboembolic events, 

although there is evidence of an increased, but not statistically significant, 

risk for fracture.9 One study has indicated that use of exemestane for 

at least 2 years may lead to loss of bone density.34 The populations that 

stand to benefit most from AIs for the prevention of breast cancer are 

postmenopausal women at high-risk for breast cancer with no history 

of osteoporosis.7 There are currently no available studies comparing the 

effectiveness of AIs to SERMS for the prevention of breast cancer. While 

there are several studies available on the cost-effectiveness of AIs for 

adjuvant therapy, no literature has been published examining the cost-

effectiveness of these drugs for chemoprevention. 

In 2013, John-Baptiste et al. published a systematic review of the 

available literature comparing the cost-effectiveness of tamoxifen 

and AIs for adjuvant therapy.35 Their analysis found that many of these 

cost-effectiveness studies showed poor sensitivity and were not widely 

applicable across different subgroups. Furthermore, many studies 

extrapolated the health effects of AIs or assumed an increased overall 

survival beyond what has been validated in randomized controlled trials. 

Thus, while many analyses showed that AIs were more cost-effective 

than tamoxifen for the treatment of breast cancer, providers should be 

wary in using these studies to guide policy.35 While cost-effectiveness 

analyses can be useful for directing practice, any future studies of the 

cost-effectiveness of AIs for chemoprevention should attempt to avoid 

the pitfalls that have been identified in the adjuvant studies. 

Conclusions
As healthcare costs increase and the ability to screen women for 

breast cancer risk improves, it will be critical for providers to be able to 

compare the cost-effectiveness of different chemoprevention regimens. 

The available literature on this topic is relatively sparse. Many of the 

analyses included in this review are from the early 2000s, before long-

term outcome data on chemoprevention and generic versions of these 

medications were available. For tamoxifen, the risk for severe side effects 

has led to a wide range of cost-effectiveness estimates among women at 

high-risk for breast cancer. While the most recent analyses indicate that 

tamoxifen is cost-effective in women with a 5-year breast cancer risk for 

1.67 % or higher, it will be necessary to revisit these studies and compare 

tamoxifen with other chemoprevention options as more data become 
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available. Similarly, raloxifene has been found to be a cost-effective 

option for postmenopausal women at high-risk for breast cancer, but all 

the available cost-effectiveness papers have tended to focus on the use 

of the drug for fracture risk reduction. There are no papers available on 

the cost-effectiveness of AIs for breast cancer risk reduction, however, a 

systematic review has indicated that studies comparing AIs to tamoxifen 

for adjuvant therapy tend to inadequately address uncertainty. As long-

term follow-up data from the chemoprevention trials of AIs emerge, it will 

be important to compare these options to both of the SERMs. 

Costs of cancer care have continued to grow dramatically over the past 

several years, and it is estimated that this trend will continue.4 The rise in the 

cost of breast cancer care is driven both by the high expense of therapy, as 

well as the length over which treatment needs to occur.36 Generic versions 

of tamoxifen, raloxifene, and the AIs are available, and a recent paper 

by Hershman et al. has established that lower costs of copayments for 

adjuvant hormonal therapy may increase adherence to treatment.37 Further 

research into how decreased costs of chemoprevention medications 

improve uptake and adherence could potentially have an impact on the 

overall cost-effectiveness of this preventative therapy. 

There is no established association between uptake of chemoprevention 

and reduction in breast cancer-related deaths, that is, use of tamoxifen 

or raloxifene for prevention of breast cancer does not reduce fatalities 

from breast cancer. By preventing breast cancers before they occur, 

chemoprevention has the potential to reduce costs associated with 

breast cancer treatment. Establishing whether or not chemoprevention 

is cost-effective is critical to determining whether preventative treatment 

for breast cancer results in improved cost and health outcomes for both 

patients and healthcare systems. ■
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