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Abstract 

 Adjuvant endocrine therapy remains the principle strategy to reduce recurrence risk in 

postmenopausal women with early breast cancer. Studies of the natural history of breast cancer 

have shown that, while not reaching zero at any time point, the risk of recurrence is highest in the 

first 5 years following initial diagnosis and treatment. Within this initial 5 years, there is a peak 

of recurrence at the 2- to 3-year mark. Among the types of breast cancer recurrences observed at 

this early peak, distant metastasis (DM) predominates over local or contralateral relapse. DM 

recurrences are most strongly linked to breast cancer-related death, and it has been suggested that 

adjuvant endocrine therapies that are most effective in minimizing the early peak of DM 

recurrence may have the most favorable impact on survival in women with early breast cancer.  

Aromatase inhibitors (AIs) including anastrozole, letrozole, and exemestane have gained 

popularity in the past few years as alternatives to 5 years of adjuvant tamoxifen, the previous 

standard of care. However, clinicians have not yet resolved how to best integrate AIs into breast 

cancer treatment; both upfront therapy (i.e., in lieu of tamoxifen) and a sequential/switch strategy 

(i.e., after some period of prior tamoxifen) have been proposed. The benefits and drawbacks of 

these approaches to AI treatment, particularly with respect to reducing early DM recurrences, are 

reviewed.    
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Introduction 

Across the globe, breast cancer remains the most common cancer in women. In the 

United States, there were an estimated 184,450 new cases of the disease and 40,930 deaths in 

2008 [1]. In Europe, breast cancer constituted 28.9% of all cancers in women in 2006 and was 

the most commonly diagnosed cancer (both sexes combined), with 429,900 cases [2]. Breast 

cancer also accounted for nearly 8% of cancer deaths in Europe, with 131,900 associated deaths 

in 2006 [2]. Although breast cancer has historically been observed at lower incidences in Japan 

and other Asian countries [3, 4], this trend appears to have changed in recent years. In Japan, 

breast cancer incidence has been rapidly increasing [5]. In Japan, breast cancer incidence steadily 

increased between 1970 and 1995, and cancer registry reports now indicate it to be the leading 

site of female cancer incidence [6, 7]. Earlier findings of reduced breast cancer incidence in 

Japanese women may have been related to the regular consumption of isoflavones from soy, as 

this group of phytoestrogens has been postulated to reduce breast cancer risk through estrogenic 

and antiestrogenic activities, and a range of other possible mechanisms [4, 8]. Risk factors 

associated with breast cancer in Japanese women appear to be similar to those identified from 

studies in the Western world, specifically, age at menarche, age at first delivery, body mass 

index (in postmenopausal women), and family history [5].  The mortality rate of women with 

breast cancer in Japan appears to be increasing, and this may be related in part to the increased 

incidence as well as issues of screening and systemic treatments [9]. 

The natural history of primary breast cancer in patients receiving adjuvant therapy, 

stratified by hormone receptor status, is such that in the initial 5 years after surgery, estrogen 

receptor-positive (ER+) breast cancer recurrence is lower than ER– breast cancer, and by 10 

years, ER+ and ER– breast cancer recurrence is almost equivalent. After 10 years, ER– has lower 
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recurrence than ER+ [10, 11]. Once initially diagnosed and treated, the risk for hormone-

sensitive breast cancer recurrence remains significant and ongoing.  An earlier study suggested a 

peak of disease recurrence in the first 1-3 years following surgery; however, the recurrence 

hazard remains well beyond 5 years [11]. Recurrences may develop at local, contralateral, or 

distant sites, with the latter type typically regarded as the most dangerous, as distant metastases 

(DM) have been associated with a higher mortality from breast cancer [12]. Recent data suggest 

that the peak of early recurrences at 2 years post surgery is composed largely of DM, as opposed 

to locoregional or contralateral recurrence events [13]. Although 5 years of treatment with 

tamoxifen reduces recurrences and death from breast cancer, and has been used in women with 

ER+ breast cancer for >2 decades [10], tamoxifen is declining in favor of the third-generation 

aromatase inhibitors (AIs) [14]. It has been shown that the AIs anastrozole, letrozole, and 

exemestane are superior to tamoxifen in terms of disease-free survival (DFS) for postmenopausal 

women with early-stage ER+ breast cancer, whether used as initial (upfront) adjuvant endocrine 

therapy (anastrozole or letrozole) or sequential (switch) adjuvant therapy, with the latter strategy 

employing an AI (exemestane or anastrozole) in women who have already received between 2 

and 3 years of tamoxifen [15, 16]. Both anastrozole (1 mg/d) and letrozole (2.5 mg/d) are 

approved for use in the initial adjuvant setting, while exemestane (25 mg/d) is approved in the 

switch setting after 2-3 of tamoxifen. Although AIs are the standard of therapy, questions remain 

over which strategy (initial/upfront AI use versus switch/sequential use of an AI after tamoxifen) 

is most appropriate and beneficial in terms of improving DFS, distant DFS (DDFS), and 

ultimately overall survival (OS). In view of the early peak of disease recurrence at 2-3 years post 

surgery with tamoxifen, and the predominance of DM events within this peak [11, 13], switch 

strategies may not adequately address the risk of early recurrence. In this review, we discuss the 
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impact of early DM recurrence events on the natural history of breast cancer and the results of 

major AI clinical trials with respect to reducing these events.   

 

Early Relapse Risk 

Although risk factors for breast cancer recurrence such as degree of lymph node 

involvement and pathological tumor stage have been well defined [17], all patients are at risk for 

early disease recurrence regardless of their prognostic subgroup. Epidemiological observations 

show that patients with a higher degree of lymph node involvement have significantly more 

recurrences than those with fewer nodes involved or node-negative patients (P <0.00001); 

however, recurrences peak in all groups between years 1 and 5, and the risk decreases thereafter 

[11]. Similarly, while patients with larger primary tumors have a significantly higher recurrence 

rate than those with smaller tumors (P <0.00001), again, recurrences peak in years 1-5 and 

decline thereafter [11].  

In a more recent PROFARE study of 1588 patients with hormone-dependent, non-

metastatic breast cancer treated with tamoxifen, 633 patients (40.8%) experienced recurrence or 

death during follow-up [18]. Of these, 212 recurrences (13.7%) developed early (within 3 years), 

and 421 (31.5%) developed late (≥3 years). Of 1550 patients analyzed for OS, 344 (22.2%) had 

an recurrence event. Prognostic factors for early and late recurrence were similar to those 

identified for recurrence overall and included TNM stage T0-T1 versus T2-T4, and <4 versus >4 

involved lymph nodes; however, lower-risk patients also had a substantial risk of relapse [18]. 

While these findings emphasize the importance of risk factors such as positive lymph nodes, it 

should be emphasized that recurrence risk is not limited to patients with node-positive disease. 

Another study, of 9279 individuals who were node-negative in five randomized trials of 
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chemotherapy or tamoxifen, found that recurrence risk was evident earlier and was greater for 

patients who were ER– as compared with ER+ patients; however, the hazard ratio (HR) was 

more persistent in ER+ patients, and a crossover occurred at about 4 years, resulting in ER+ 

patients having a greater risk than ER– patients [19]. Similar findings of a crossover in 

recurrence risk with ER status have been observed in previous studies; however, in both ER– and 

ER+ disease, the highest peak of recurrences again occurred at about 2 years [11]. 

The type of recurrence occurring during this early peak is important to consider.  

Metastasis to distant sites, such as bone and viscera, during this period is associated with a lower 

likelihood of subsequent remission, and thus, there is good evidence for poorer outcomes for 

patients with DM as compared with locoregional or contralateral recurrences. In a retrospective 

cohort study of patients with early breast cancer (N = 1616) with a median follow-up of 44.5 

months, there was a recurrence rate of 11.9% (192 events). Of the recurrences, 58.3% were DM, 

26.1% were locoregional, and 15.6% were contralateral. Thus, more than half of the total 

recurrences in the study were DM events. Compared with the non-recurrence group, patients 

with DM recurrences had the highest risk of death (HR 13.6; P <0.001), followed by those with 

locoregional (HR for death 4.5; P <0.001 compared with the non-recurrence group), and 

contralateral recurrences (HR 3.0, P = 0.01) [12]. Five-year OS probability for patients with 

distant, locoregional, contralateral recurrence, and no recurrence was 41.3%, 59.3%, 83.4%, and 

91.7%, respectively. Median time to all-cause mortality for patients with distant, locoregional, 

and contralateral recurrences was 41.2 months, 76.9 months, and 89.5 months, respectively. 

Patients in the DM recurrence group also had a significantly higher risk of breast cancer-related 

mortality (HR 3.6; P <0.001) compared with the locoregional group. [12]. Thus, adjuvant 
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therapies that reduce the risk of DM may have a significant impact on patient outcomes, as the 

development of DM directly translates into decreased survival [12].  

In another recent analysis of 4245 postmenopausal women with ER+ breast cancer, the 

annual hazard for recurrence, in addition to the specific type of recurrence, was plotted over the 

5-year period following surgery [13]. There was an initial peak of recurrence occurring at 2 years 

(4.2%). Importantly, a peak of DM recurrences (3.2%) was also evident at 2 years, thus, DM 

constituted most of the overall recurrences at this early time point (Fig 1). By comparison, the 

annual hazard of locoregional and contralateral recurrence never exceeded 1%, and there was no 

such peak observed at 2 years [13]. Although patients with low ER positivity, grade 3 pathology, 

and advanced nodal status are at increased and earlier risk for DM, all patients, including node-

negative patients, are at risk for DM [20]. A mathematical modeling study of patients whose 

surgery was delayed showed that frequencies of first DM were approximately 1-2% per month 

for node-negative T1 patients, 2-4% for patients with 1-3 nodes involved, and 3-6% for patients 

with >3 nodes [21]. Other potential predictors of early recurrence include biomarkers such as 

Ki67 [22] and human epidermal growth factor receptor 2 (HER2) [23]. Tools such as the 

OncotypeDx test aid in identifying patients at risk for early recurrence [24]. These findings 

indicate that breast cancer recurrence risk is present at some level across all prognostic groups, 

the peak of this recurrence occurs at about 2-3 years, and the majority of recurrences are distant 

events, which are associated with poorer survival compared with locoregional or contralateral 

events. 
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Tamoxifen and Early Recurrence Risk 

Five years of tamoxifen therapy has been the standard of care for patients with HR+ early 

breast cancer for >2 decades, and has been proven across numerous trials to reduce breast cancer 

recurrences and deaths [10]. In the placebo-controlled National Surgical Adjuvant Breast and 

Bowel Project (NSABP) B-14 study, 5 years of tamoxifen therapy significantly reduced breast 

cancer recurrences in women with node-negative, ER+ breast cancer, increasing DFS by 6% at 4 

years (P <0.00001) [25]. An examination of recurrence sites in the NSABP B-14 study 

demonstrates that the principle impact of tamoxifen was a reduction of local and regional 

recurrences, as compared with distant recurrences (Fig 2A) [25]. Very similar findings were 

reported in the Stockholm tamoxifen trial after a median follow-up of 18 years; once again, 

tamoxifen had a greater impact on local and regional recurrences (relative reduction, 34%; P 

<0.001) compared with its effect on DM (relative reduction, 22%; P = 0.004) (Fig 2B) [26]. 

These findings suggest that, despite the significant benefit of tamoxifen therapy in improving 

DFS and reducing mortality from breast cancer, its greatest impact appears to be in reducing 

locoregional recurrences which, as noted earlier, constitute only the minority of early recurrences.   

Debled and coworkers have recently identified prognostic factors associated with early 

recurrence in patients receiving tamoxifen for at least 3 years. They found that DM occurred in 

38 of 715 patients (5.3%) within the first 3 years of tamoxifen therapy [27].  Modified Scharf-

Bloom-Richardson (mSBR) grade, axillary lymph node involvement, tumor necrosis, mitotic 

index, peritumoral vascular emboli, and pathologic tumor size were all identified as significant 

prognostic factors for early recurrence in a univariate analysis. In multivariate analysis, which 

excluded grade 1 or lymph node-negative tumors, only mSBR grade was predictive for early 

recurrence within 3 years of tamoxifen therapy (HR 3.72; P <0.001). Patients at high risk for 
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early recurrence while on tamoxifen can therefore be identified, and such patients may benefit 

from more effective initial therapies that allow for greater reductions in DM. Of note, one study 

(N = 309) found that even patients considered to be at low risk, such as those with node-negative 

disease, are at risk for a recurrence event [28].  

Finally, the recent issue of the impact of genetic variations in the cytochrome P (CYP) 

2D6 gene and use of CYP2D6 inhibitors in relation to tamoxifen has raised much discussion. 

Researchers found that patients with homozygous variant alleles in the CYP2D6 gene, which is 

associated with poor metabolism of tamoxifen, had worse recurrence-free time and DFS than did 

women without this variant allele or who carried only 1 variant allele (i.e. *4/wildtype) [29]. The 

concurrent use of CYP2D6 inhibitors (e.g. selective serotonin reuptake inhibitors) has also been 

shown to reduce tamoxifen metabolism and have a negative impact on the outcomes of women 

treated with tamoxifen (30, 31). As a consequence of these findings, in October 2006, the US 

Food and Drug Administration agreed that the tamoxifen label should be updated to reflect the 

increased risk for breast cancer in postmenopausal women with ER+ breast cancer who are 

CYP2D6 poor metabolizers by genotype or drug interaction. Fortunately, the AIs do not use the 

CYP2D6 pathway for metabolism and have shown superiority over tamoxifen in reducing 

recurrence risk. Anastrozole and letrozole are now recommended for use as upfront adjuvant AI 

therapy [32]. DM comprise >50% of all breast cancer recurrences in AI trials [33], but a review 

of data from two upfront AI trials suggest that there may be efficacy differences between the AIs 

in reducing the risk of DM.   
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Upfront Adjuvant AI Therapy to Reduce the Risk of Early DM  

The impact of initial adjuvant therapy with anastrozole versus tamoxifen on breast cancer 

recurrence was evaluated in the Arimidex, Tamoxifen, Alone or in Combination (ATAC) study. 

Initial results of the trial at 33.3 months demonstrated significantly better DFS with anastrozole 

relative to tamoxifen (HR 0.83; P = 0.013) [34]. As only about 84% of patients in the ATAC 

treatment groups were hormone receptor-positive, subsequent analyses have detailed end points 

in terms of the hormone receptor-positive population as well as the intent-to-treat (ITT) 

population. At 68 months, the HR for DFS was 0.87 and 0.83 in the ITT and hormone receptor-

positive groups, respectively (P = 0.01 and 0.005, respectively). At this time, there was a 

significant benefit with anastrozole in time to distant recurrence (TTDR) in the ITT population 

only (HR 0.86; P = 0.04), and the difference in OS was not significant in either study group (ITT, 

HR 0.97; hormone receptor-positive, HR 0.97; P = 0.7) (Table 1) [35]. The incidence of breast 

cancer death at 68 months tended to favor anastrozole (ITT, 235 versus 265 events; hormone 

receptor-positive, 152 versus 172 events) [36]. When considering only the first 2.5 years, there 

were fewer recurrences overall, as well as fewer locoregional, DM, and contralateral recurrences 

with anastrozole relative to tamoxifen. However, the greatest effect of anastrozole in terms of 

risk reduction appeared to be in locoregional and contralateral events [37]. Thus, the ATAC data 

do not show that initial adjuvant anastrozole prevents the risk of early DM. These findings are 

important, because the development of DM directly translates into decreased survival. [37].  

At 100 months, the longest available median follow-up of the trial, the impact of 

anastrozole on DFS was maintained in the hormone receptor-positive subgroup (HR 0.85; P = 

0.003), and the impact on distant recurrence had reached significance in this population as well 

(HR 0.84; P = 0.022) [38]. Death after recurrence occurred in 350 and 382 patients in the 
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anastrozole and tamoxifen groups, respectively, in the ITT population (HR 0.91; P = 0.2) and in 

245 and 269 patients in the hormone receptor-positive population (HR 0.90; P = 0.2). There were 

no significant effect on OS (ITT population, HR 1.00; P = 0.99; hormone receptor-positive 

population, HR 0.97; P = 0.7). Efficacy results from ATAC thus demonstrate a significant 

benefit of initial adjuvant therapy with anastrozole over tamoxifen in terms of DFS, with the 

greater protection provided to locoregional and contralateral recurrences. A significant benefit in 

reducing the risk of DM became evident after long-term follow-up (median 100 months) [38]. 

Tamoxifen Exemestane Adjuvant Multinational (TEAM) study is randomized 

multinational phase III trial of exemestane compare with tamoxifen in postmenopausal women 

with endocrine receptor-positive early breast cancer (N=9,766)[68]. Initial analysis of TEAM 

study at 2.75 years indicated clinical outcome with exemastane compared with tamoxifen both 

recurrence (Relapse-free survival, HR 0.85; P=0.05) and DM recurrence (TTDR, HR0.81; 

P<0.03). DFS (HR 0.89; P=0.12) and OS did not show a significant difference at this time 

between the groups (HR 0.86; P = 0.16) (Table 1) 

 

Breast International Group (BIG) 1-98 Trial 

The BIG 1-98 trial is a study designed to assess the efficacy of both initial/upfront and 

sequential therapy with AIs and tamoxifen in postmenopausal women with hormone receptor-

positive breast cancer (N = 8010). Patients in this large cooperative group trial were randomized 

to 5 years of letrozole, 5 years of tamoxifen, 2 years of letrozole followed by 3 years of 

tamoxifen, or 2 years of tamoxifen followed by 3 years of letrozole [39]. Results to date have 

reported only on the effects of letrozole relative to tamoxifen, with the first primary core analysis 

(PCA) including events in the two monotherapy arms as well as the events occurring in the first 
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2 years of the sequential arms, enhancing the statistical power of this comparison. Median 

follow-up for the PCA was 25.8 months. This analysis reported a significant benefit of letrozole 

in terms of both recurrences overall (DFS, HR 0.81; P = 0.003) and DM recurrences (TTDR, HR 

0.73; P = 0.001); OS did not show a significant difference at this time between the groups (HR 

0.86; P = 0.16) (Table 1) [39]. When limiting the analysis to those patients treated in the 

monotherapy arms with letrozole or tamoxifen, results at a longer follow-up (51 months) were 

consistent with the primary core analysis. The HR for DFS was 0.82 (P = 0.007), and the HR for 

TTDR was 0.81 (P = 0.03), while there continued to be no significant benefit in OS (HR 0.91; P 

= 0.35) [40]. A retrospective analysis of BIG 1-98 has shown that after 2 years of therapy, the 

majority of early recurrences were DM; patients in the letrozole (N = 3863) and tamoxifen (N = 

3844) groups had, respectively, 12 and 23 local, 11 and 15 contralateral, and 87 and 125 distant 

recurrences [41]. Although fewer local and contralateral recurrences were observed with 

letrozole relative to tamoxifen, the prominent benefit was on reducing DM (30% reduction). This 

protection with LET is of particular importance at this early time point, especially given the 

predominance of DM as a first recurrence (74% of all early recurrences in both treatment groups). 

Collectively, the efficacy results from BIG 1-98 demonstrate a significant, early benefit of 

upfront/initial adjuvant therapy with letrozole relative to tamoxifen not only in terms of 

improving DFS, but also in reducing DM events, which were the dominant early recurrence. 

 

Switch Adjuvant AI Therapy 

A number of trials have investigated the use of AIs following 2-3 years of treatment with 

tamoxifen. These include the Intergroup Exemestane Study (IES), which compared a switch to 

exemestane with continued tamoxifen treatment for 5 years total treatment length; and other 
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studies, such as the Italian Tamoxifen Arimidex (ITA) trial; the Arimidex-Nolvadex (ARNO) 95 

trial; and the Austrian Breast and Colorectal Study Group (ABCSG) 8 trial, which investigated 

the efficacy of a similar approach using anastrozole [15, 16, 42, 43]. Importantly, the ABCSG 8 

was the only true sequential trial, as it randomized patients at the time of surgery, as opposed to 

the other trials, which randomized patients who were alive and disease-free after 2-3 years of 

prior tamoxifen. The study design of ABCSG 8 thus allows for the inclusion of early events, 

those occurring in the first 2-3 years following surgery [43]. Full results of the IES and ARNO 

95 trial have recently been published, and the anastrozole switch trials have been combined in a 

meta-analysis.  

In the ER+/unknown population of the IES, at 55.7 months, the HR for DFS was 0.75 (P 

= 0.0001), corresponding to a 3.5% absolute improvement in DFS at 5 years [15]. The HR for 

TTDR was 0.83 (P = 0.03), and after adjustments to the analysis, the HR for OS had reached 

significance at 0.83 (P = 0.04) (Table 1) [15].  Similarly, in a meta-analysis of the ITA, ARNO 

95, and ABCSG 8 studies, which combined results for 2009 patients who switched to anastrozole 

and 1997 patients who continued on tamoxifen (median 30-month follow up), there were fewer 

recurrences or deaths (HR 0.59; P <0.0001), a lower number of DM recurrences (HR 0.61; P = 

0.0015), and better OS (HR 0.71; P = 0.0377) for patients who switched to anastrozole compared 

with those who continued on tamoxifen [44]. The significant benefit in DFS (HR 0.66; P = 

0.049) and OS (HR 0.53; P = 0.045), as well as a small numerical advantage in DM events with 

the anastrozole switch (27 versus 33 events), was also observed in the ARNO 95 study when 

considered on its own [16].  

Despite these very encouraging findings of reductions in distant recurrences and 

significantly improved OS, the caveats of this switch/sequential approach must be emphasized. 
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In all cases, these results have considered only those events occurring after the switch, in women 

who were disease-free following their prior tamoxifen treatment.  The most compelling 

illustration of this can be seen in the results of the ABCSG 8 trial which, as noted earlier, was the 

only trial to randomize patients at the time of surgery. When events are considered from the 

point of the switch (i.e., 2 years after surgery), the HR for event-free survival (EFS) with the 

switch to anastrozole relative to continued tamoxifen is 0.63 and is significant (P = 0.011) [43]. 

However, when events occurring prior to the switch are included (i.e., all events occurring after 

surgery), the HR for EFS drops to 0.76 and is no longer statistically significant (P = 0.068) [43]. 

It is the only AI trial that has not shown a significant benefit in DFS at 30 months. Patients with 

recurrences, especially DM recurrences, developing during the early period post surgery when 

recurrences are at their peak, would thus lose the benefit of AI therapy over tamoxifen. Results 

of the sequential arms of BIG 1-98, which compare letrozole monotherapy with 2 years of 

letrozole followed by 3 years of tamoxifen, or 2 years of tamoxifen followed by 3 years of 

letrozole[67] shows no difference was in 5-year DFS in comparison with sequential therapy arm 

vs letrozole monotherapy (letrozole followed by tamoxifen;87.6%, tamoxifen followed by 

letrozole;86.2% and letrozole monotherapy;87.9%), and in OS or TDR in pairwise comparisons 

at median follow up 71 months. However, a tendency superior to initial tamoxifen in initial 

letrozole is shown especially in node positive patients who are in relative high risk with early 

DM (breast cancer recurrence, letrozole followed by tamoxifen;12.5%, tamoxifen followed by 

letrozole;14.7% and letrozole monotherapy;12.4% ).[67] 

 

Benefits of Reducing Early DM and Potential Differences Between AIs 
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Despite the benefits of upfront/initial adjuvant therapy with AIs over tamoxifen in 

improving DFS and reducing early distant recurrences, a significant improvement in OS has not 

yet been demonstrated in either the ATAC or BIG 1-98 trials. Earlier trials, however, suggest 

that early improvements in DFS, and especially DDFS, often precede later significant 

improvements in OS [33]. For example, in NSABP B-14, tamoxifen improved DDFS over 

placebo (94% versus 91%; P = 0.0005) at 48 months’ follow up, with no significant 

improvement in OS (93% versus 92%; P = 0.3) [33]. By 120 months, a continued improvement 

in DDFS was seen with tamoxifen compared to placebo (76% to 67%; P <0.0001), and OS also 

significantly improved (80% versus 76% events; P = 0.02). In two other NSABP chemotherapy 

trials, B-13 and B-19, similar significant improvements in OS at later follow-up were also 

preceded by early significant improvement in DDFS events [33]. Early reductions in DM events 

may therefore be a reliable indicator of forthcoming improvements in long-term survival 

outcome. Although direct comparisons of the data cannot be made, differences in the  magnitude 

of early(2-3 years after surgery) DM in reductions observed between the  AIs studied to date in 

the initial adjuvant setting, anastrozole (Fig 3A), letrozole (Fig 3B) and exemestane (Fig 3C) are 

compelling. A direct comparison between anastrozole and letrozole conducted in high-risk, 

node-positive patients awaits completion in the Femara-Anastrozole Clinical Evaluation (FACE) 

trial [45, 46].  

 In a randomized crossover study, postmenopausal women with ER+ breast cancer (N = 

54) received either 12 weeks of letrozole followed by 12 weeks of anastrozole or 12 weeks of 

anastrozole followed by 12 weeks of letrozole, with hormone levels assessed after 12 weeks of 

each drug [47]. The results showed that following letrozole treatment, fewer patients had 

estradiol (E2) levels ≥3 pmol/L, and the mean E2 and residual E2 levels were lower after 
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letrozole than after anastrozole therapy (Table 2). A comparison of letrozole with 

aminoglutethimide showed an association between estrogen suppression and clinical outcomes 

[48]. Letrozole provided a greater degree of estrogen suppression [47] and was superior in time 

to progression, time to treatment failure, and OS [48]. It is possible that the lower estrogen levels 

observed with letrozole allow for a greater suppression of micrometastatic disease deposits at 

distant sites, thus providing better protection against the development of early DM. 

Another means of assessing the efficacy of the AIs, with respect to DM reduction, is with 

a number-needed-to-treat (NNT) analysis. Using the initial 33.3-month follow-up data from 

ATAC [34] and the 25.8-month follow-up data from BIG 1-98 — the most comparable 

assessments of early recurrences in these trials — Rugo and colleagues estimated that the NNT 

to prevent one DFS event is comparable for letrozole and anastrozole (63 and 50, respectively) 

[49]. By comparison, 73 patients would need to be treated with letrozole to prevent one DM 

event, whereas the NNT for anastrozole was substantially higher—128. In a separate NNT 

analysis specifically evaluating early recurrence events, which used the ATAC data at 2.5 years 

[37] and the BIG 1-98 data at 2 years [41], there was a 3-fold difference in NNT for early DM 

events in favor of letrozole [50]. Differences in trial populations and design may affect such 

analyses, however these analyses would be useful to assess the potential differences in efficacy 

[49].  

 

Preventing DM with Initial Adjuvant Endocrine Therapy: Safety Considerations 

Based on results from the major clinical trials of anastrozole and letrozole, the use of AIs 

over tamoxifen as initial adjuvant therapy for breast cancer to prevent early recurrence, 

especially early DM, is justified and is recognized as an option by major practice guidelines, 
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including those of the St. Gallen consensus and the American Society of Clinical Oncology [32, 

51]. Nevertheless, safety must be considered when deciding on the most appropriate adjuvant 

strategy and for some patients may determine the use of one strategy versus another. Distinctions 

can be observed between the AIs and tamoxifen in terms of their adverse event profiles. The AIs 

are more likely to cause well-defined adverse events associated with estrogen deprivation, 

whereas tamoxifen is associated with potentially serious life-threatening adverse events, such as 

endometrial cancer and venous thromboembolisms, early on in the course of therapy [52, 53].  

Compared with tamoxifen, both anastrozole and letrozole have been associated with 

significantly more arthralgia and clinical fractures during initial adjuvant treatment [34, 35, 39, 

40]. Importantly, musculoskeletal complaints can be managed by analgesics and lifestyle 

changes, and AI-induced bone loss can be managed with concomitant zoledronic acid [54, 55]. 

Furthermore, regular bone mineral density monitoring will allow for the early identification of 

treatment-related bone loss and appropriate intervention in women receiving adjuvant AI therapy 

[56]. Thus, while bone problems may occur, these adverse events can be managed. The effect of 

AIs on bone health must be weighed against their superior efficacy over tamoxifen. 

All AIs have been associated with some increases in select cardiovascular events and 

elevated cholesterol levels. In the ATAC trial, there was a higher incidence of ischemic 

cardiovascular disease in the anastrozole group (4.1%, versus 3.4% for tamoxifen; P = 0.1) and 

significantly more hypercholesterolemia (9% versus 3.5%, respectively; P <0.0001) [57]. Unlike 

ATAC and the other adjuvant AI trials, BIG 1-98 had a more comprehensive collection of safety 

data (by grades), with a lifelong collection of cardiovascular adverse events. In the BIG 1-98 trial, 

more patients on letrozole had low-grade hypercholesterolemia (43.6%, versus 19.2% for 

tamoxifen). While grade 3-5 cardiac adverse events were more common with letrozole (96 
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versus 57, respectively; P = 0.001), they were relatively rare. Any slight increase in cardiac 

events with letrozole is outweighed by the superior control of recurrence afforded by this AI 

compared with tamoxifen [39, 58].  In the IES, the overall incidence of cardiovascular events 

was similar between treatment arms (20.8% for exemestane versus 18.9% for tamoxifen; P = 

0.09) [15]. However, investigators observed small trends towards higher incidences of 

myocardial infarction (1.3% versus 0.8%, respectively; P = 0.08), angina (7.1% versus 6.5%; P = 

0.44) and ischemic cardiac events (9.9% versus 8.6%; P = 0.12) with exemestane at 55.7 months 

of follow-up [15].   

These events most likely do not represent a true AI-associated adverse event. Rather, they 

are likely due to the absence of tamoxifen’s apparent beneficial effects on lipids and 

cardiovascular disease. Of note, letrozole is the only AI to have placebo-controlled 

cardiovascular data in a large adjuvant trial (MA.17). When letrozole was directly compared 

with placebo, no detrimental effect of letrozole on lipids was noted, and no increase in 

cardiovascular adverse events was observed [59]. In addition, the risk of cardiovascular events 

with AIs is well within the range seen in an age-matched, non-breast cancer population [60]. 

Other more serious adverse events favor initial adjuvant treatment with AIs over 

tamoxifen. In particular, venous thromboembolic events (VTE), such as pulmonary embolism 

and deep vein thrombosis, have been observed at lower frequency with AIs. In the ATAC study, 

≥1 VTE was observed in 382 women by the 68-month follow-up, and the odds ratio (OR) for 

VTE was 0.61 with anastrozole relative to tamoxifen (P <0.0001) [52]. In this study, the risk of 

VTE was greatest in the initial treatment period but persisted over 5 years. Similarly, in the BIG 

1-98 trial, thromboembolic events were reported in 1.5% of patients on letrozole and 3.5% of 

patients on tamoxifen (P <0.001) [39]. Endometrial abnormalities and invasive endometrial 
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cancers also appear to occur more frequently in patients receiving tamoxifen relative to those on 

AIs. Endometrial abnormalities, most commonly polyp formation, were observed at a higher 

frequency in patients on tamoxifen in the ATAC trial after 6 years of follow up (27% versus 

44%; P = 0.17), and the rate of abnormalities was highest in the first treatment year [53]. 

Moreover, median endometrial thickness increased on tamoxifen and continued until treatment 

end, whereas it remained unchanged on anastrozole [53]. After 100 months of follow-up, 

invasive endometrial cancers were seen significantly more with tamoxifen (24 events) than with 

anastrozole (five events; OR 0.21; P = 0.0004) [38]. Similarly, in BIG 1-98, there was a lower 

requirement for endometrial biopsy with letrozole relative to tamoxifen (2.3% versus 9.1%; P 

<0.001) and a trend toward less invasive endometrial cancer [39].   

There is some emerging evidence for ethnic differences between Asian and Western 

populations in the adverse-events profiles of the AIs.  In a recent assessment of adverse events 

with anastrozole (n = 39) and tamoxifen (n = 72) in 112 postmenopausal Japanese women with 

operable breast cancer, there was more weight gain in the anastrozole group (35.8% versus 

12.5%, respectively; P = 0.0036), and the average total cholesterol value was significantly lower 

with tamoxifen (179 versus 214; P = 0.0005), although fatty liver disease developed more 

frequently with tamoxifen (30.4 versus 6.25%; P = 0.039) [61]. The authors suggest that lipid 

control and weight maintenance strategies may be appropriate for patients receiving anastrozole.   

In another study comparing Japanese women switched from tamoxifen to anastrozole 

with those who continued on tamoxifen, changes favoring anastrozole were observed for hot 

flashes and vaginal discharge; however, arthralgia increased in patients on anastrozole [62].  

Another study of anastrozole use in Japan demonstrated an incidence of adverse events similar to 

that seen in the ATAC study [63]. In the MA.17 trial, which investigated the efficacy of extended 
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adjuvant letrozole, ethnic minority women experienced fewer hot flashes, fatigue, and arthralgia 

than white patients [63]. However, the data must be interpreted cautiously, because there was a 

low percentage of ethnic minority women enrolled in the MA-17 study [64]. Likewise, the 

MA.27 trial compared menopausal symptoms of AI therapy in white and minority patients and 

found that minority women receiving adjuvant anastrozole or exemestane have a significantly 

lower incidence of hot flashes compared with white patients (39.6% versus 47.4%; P = 0.04) 

[65]. The potential differences in adverse events with AIs in relation to ethnicity should be 

explored further. 

Conclusions 

The goal of adjuvant endocrine therapy for breast cancer is to minimize the risk for 

disease recurrence as much as possible in initially treated, surgically resected patients. Although 

high-risk subgroups of patients, such as those with extensive nodal involvement or high 

pathological tumor grade, can be identified, all patients with surgically treated breast cancer are 

at some risk for disease recurrence regardless of their prognostic subgroup. An initial peak of 

disease recurrence at about 2 years, observed in earlier studies [11], has been confirmed in a 

more recent analysis of patients with ER+ tumors [13]. The latter study has further delineated 

this peak of recurrence as being comprised of mainly DM events, which have been associated 

with poorer survival and death from breast cancer [12]. Preventing DM, especially early in the 

course of therapy, should translate into an improvement in long-term survival outcome. 

Consequently, the use of an AI at the earliest opportunity may be the preferred approach to 

reducing early relapse risk [66]. While the use of AIs following tamoxifen for 2-3 years has 

improved DDFS, as well as OS. Yet, the initial peak of recurrence at 2 years is not addressed by 
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this strategy, nor is the potential breast cancer-associated mortality. Thus, the use of an AI 

upfront may be justified in most patients [13].  

Results from the ATAC and BIG 1-98 trials have clearly shown an improvement in DFS 

and ATAC, BIG 1-98 and TEAM trials have shown reductions in DM events with upfront/initial 

adjuvant AI therapy over tamoxifen (Fig 3; Table 1), although no significant improvements in 

OS have yet been seen. Among these AIs used for upfront therapy, letrozole would appear to be 

the most effective in preventing early DM recurrences (Fig 3). In BIG 1-98, letrozole 

demonstrated the greatest reduction in DM (30%) seen thus far in the initial adjuvant setting in 

the hormone receptor-positive population and had a pronounced effect on reducing the risk of 

DM events early on at 2 years (87 letrozole versus 125 tamoxifen; 30% reduction). A significant 

impact of anastrozole on distant events in the hormone receptor-positive subgroup was only 

observed after a longer follow-up (100 months) [38]. The apparent difference in efficacy could in 

part be related to differences in estrogen suppression, as letrozole is the most potent AI. In 

addition, a greater reduction in DM was seen with letrozole (30%) compared with the 7% 

reduction seen with anastrozole. Because patient characteristics, definition of distant metastases-

free survival as well as the methods for follow-up are different, it is difficult to compare these 

results of trials directly. Although these findings suggest that letrozole may be the most 

appropriate choice for upfront AI therapy, offering the greatest benefit in terms of reducing early 

distant disease recurrence, and consequently, the potential benefit in improving survival among 

women with breast cancer.    
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Figure Legends 
 
Fig. 1 Dominance of distant metastatic recurrences at the 2-year peak of overall recurrences in 

patients (N = 4245) with estrogen receptor-positive breast cancer.  

Shown are the percentages of patients with recurrences overall or distant recurrences at 2 years. 

No peak was seen for locoregional or contralateral recurrences at 2 years [13].  

 

Fig. 2 Impact of tamoxifen treatment on locoregional and distant recurrences from the National 

Surgical Adjuvant Breast and Bowel Project B-14 trial and the Stockholm tamoxifen trial.  

The number of locoregional recurrences in the B-14 trial at 4 years (A) and locoregional 

recurrences in the Stockholm trial after 18 years’ median follow-up (B) are shown, along with 

the number of distant recurrences in each trial, and the corresponding percent reductions with 

tamoxifen treatment [25, 26] 

 

Fig. 3 Early reduction of overall recurrences and distant recurrences in the Arimidex, Tamoxifen, 

Alone or in Combination (ATAC), Breast International Group (BIG) 1-98 trials and Tamoxifen 

Exemestane Adjuvant Multinational(TEAM) study.   

The total number of recurrences and distant recurrences in the ATAC trial at 2.5 years (A) , the 

BIG 1-98 trial at 2 years (B) and TEAM study at 2.75 years’ median follow up is shown, along 

with the corresponding percent reductions with aromatase inhibitor treatment relative to 

tamoxifen [34. 41, 68].
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 Table 1. Summary of Results from the Breast International Group (BIG) 1-98,  Arimidex, 

Tamoxifen, Alone or in Combination (ATAC) Trials, Tamoxifen Exemestane Adjuvant 

Multinational(TEAM) study and  the Intergroup Exemestane Study (IES) [35, 38, 40, 67,68, 

15 ]  

 
ATAC ATAC BIG 1-98 BIG 1-98 TEAM IES* 

Mediun f/u 68 100 51 76 31 55.7 

N 6241 
 

4922 4922 9766 4724 

Setting initial initial initial initial initial switch 

       DFS# 
      

   improve Yes Yes Yes Yes N0 Yes 

   HR 0.83 0.85 0.82 0.88 0.89 0.75 

   p 0.005 0.003 0.007 0.03 0.12 0.0001 

       Distant recurrence# 
      

   improve No Yes Yes Yes Yes Yes 

   Event AI/TAM 226/265 0.5/357 182/212 257/298 201/244 216/257$ 

   HR for TTDR or DR 0.84 0.84 0.81 0.85 0.81 0.83$ 

   p 0.06 0.022 0.03 0..05 0.03 0.03$ 

       OS# 
      

   improve No No No No No Yes 

   HR 0.97 0.97 0.91 0.87 N.A 0.83 

   p 0.7 0.7 0.35 0.08 N.A. 0.05 

 

 
HR = hazard ratio. 

TTDR=Time to distant recurrence 

DR=distant recurrence 

#values shown for th hormone receptor-positive population 

*values shown in th ER+/unknown group        

$values shown in the ITT analysis       
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Table 2. Differential Suppression of Plasma Estradiol (E2) Following 12 Weeks of 

Treatment with Letrozole or Anastrozole [47] 

 
 Letrozole Anastrozole P value 

 

Patients with an E2 value of ≥3 

pmol/L following treatment 

2% 37% <0.001 

 

Mean E2 level following 

treatment after extrapolation 

1.56 pmol/L 2.71 pmol/L <0.001 

Mean residual E2 level (% of 

baseline) 

5.9% 10.1% NR 

 

 
NR = not reported.  
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