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Immediate Administration of Zoledronic Acid Reduces
Aromatase Inhibitor—Associated Bone Loss in

Postmenopausal Women With Early Breast Cancer:
12-Month Analysis of the E-ZO-FAST Trial

Antonio Llombart,! Antonio Frassoldati,” Outi Paija,3 Harm Peter Sleeboom,*
Guy Jerusalem,” Jeroen Mebis,® Ines Deleu,” Joel Miller,® Nora Schenk,®
Patrick Neven’

Abstract

Aromatase inhibitors (Als), an increasingly common adjuvant treatment option for postmenopausal women
with hormone receptor-positive early breast cancer, are associated with bone loss that can impair patient
quality of life. This study (E-ZO-FAST; Clinical Trials Identifier: NCT00171314) demonstrates that initiation of
zoledronic acid therapy concurrent with adjuvant Al treatment improved skeletal health compared with
zoledronic acid therapy initiated after deterioration of bone health.

Background: Letrozole is a proven and effective adjuvant therapy in postmenopausal women with hormone recep-
tor—positive (HR™) early breast cancer (EBC). As with other aromatase inhibitors (Als), long-term letrozole adminis-
tration is associated with decreased bone mineral density (BMD) and increased fracture risk. This study compared
potential bone-protecting effects of immediate vs. delayed administration of zoledronic acid (ZOL) in patients with
EBC receiving adjuvant letrozole. Patients and Methods: Patients with HR* EBC in whom adjuvant letrozole
treatment was initiated (2.5 mg/day for 5 years) were randomized to immediate ZOL treatment (immediate ZOL) or
delayed ZOL treatment (delayed ZOL) (both at 4 mg every 6 months). Patients in the delayed ZOL group received ZOL
only for a BMD T-score that decreased to < —2.0 (lumbar spine [LS] or total hip [TH]) or for fracture. The primary
endpoint was percentage change in the LS BMD at month 12. Patients were stratified by established or recent
postmenopausal status, baseline T-scores, and adjuvant chemotherapy history. Results: At 12 months, the LS BMD
increased in the immediate ZOL group (+2.72%) but decreased in the delayed ZOL group (-2.71%); the absolute
difference between groups was significant (5.43%; P < .0001). Across all subgroups, patients receiving immediate
ZOL had significantly increased LS and TH BMD vs. those who received delayed ZOL (P < .0001). Differences in
fracture incidence or disease recurrence could not be ascertained because of early data cutoff and low incidence of
events. Adverse events were generally mild, transient, and consistent with the known safety profiles of both agents.
Conclusion: Immediate ZOL administration effectively prevented BMD loss and increased BMD in postmenopausal
women with HR™ EBC receiving adjuvant letrozole, regardless of BMD status at baseline.
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Introduction

Aromatase inhibitors (Als) are widely used for the adjuvant treat-
ment of postmenopausal women with hormone receptor—positive
(HR™) early breast cancer (EBC) because these agents are highly
effective at lowering estrogen levels.' > However several large con-
trolled studies have reported that adjuvant Al therapy is associated
with a significantly higher fracture risk (approximately 2%-4%;
P = .02 for all) compared with tamoxifen.®~'°

Current European Society for Medical Oncology (ESMO) guide-
lines advocate managing Al-associated bone loss (AIBL) based on
dual-energy x-ray absorptiometry (DEXA) bone mineral density
(BMD) assessments and recommend using bisphosphonate (BP)
therapy to allow early treatment of osteoporosis in patients treated
with Als.” Although it has become increasingly evident that BMD is
only 1 of several risk factors for fragility fractures,'" current guide-
lines do not take these into consideration. Recently, in the bone
substudy from the ABCSG-12 trial (Austrian Breast and Colorectal
Cancer Study Group—Trial 12) in premenopausal estrogen receptor-
positive patients with breast cancer (BC), women receiving a lutein-
izing hormone-releasing hormone analogue concurrently with an Al
(anastrozole) had a higher rate of bone loss compared with women
who received tamoxifen.'> Thus complete estrogen blockade as a
result of treatment or postmenopausal status may predispose women
to AIBL and increase the level of AIBL. Moreover, fragility fractures
can occur in women with BMD T-scores > —2.0.'? For example,
the relative risk of fracture was 1.6-1.8 in patients with T-scores of
—1.0 to > -2.0 compared with 2.6 in patients with T-scores of =
—2.0."* A decrease in BMD T-score to = —1.0 in postmenopausal
women as assessed by any current BMD assessment methodology at
any site is associated with increased fracture risk.'*' Indeed it has
been shown that fracture risk increases 1.5- to approximately 2-fold
for every 1 standard deviation (the unit of the T-score) of BMD
below normal.'*

Based on the fact that maximal BMD loss at both the lumbar spine
(LS) and trochanter typically occurs within the first 12 months after

initiating endocrine therapy,'”

it is likely that early initiation of
bone-conserving therapy might provide greater benefit. In the bone
substudy from the ABCSG-12 trial in 404 premenopausal patients
with BC, concomitant zoledronic acid (ZOL) (4 mg every 6 months)
and 3 years of goserelin plus tamoxifen or anastrozole therapy signif-
icantly reduced bone loss at the 3-year follow-up and maintained
BMD at the 2-year posttreatment follow-up level vs. endocrine ther-
apy alone.'® The 3 large randomized multicenter companion
Zometa-Femara Adjuvant Synergy Trials—Z-FAST (N = 602 pa-
tients),'” ZO-FAST (N = 1065 patients),'® and the present E-ZO-
FAST (N = 527 patients)—are similarly designed trials that com-
pare the effects of immediate (initiated simultaneously with adjuvant
treatment) vs. delayed (initiated only when a patient’s BMD T-score
decreased to < 2.0 at either the LS or total hip [TH], or the patient
experienced a nontraumatic fracture) treatment with ZOL (both at 4
mg every 6 months) for preventing AIBL in postmenopausal women
with early-stage BC. In all these studies, patients were stratified by
BMD T-score and other risk factors and were scheduled to receive
adjuvant letrozole for 5 years. Data from the Z-FAST'? and
ZO-FAST?® studies, conducted primarily in North America and
Europe, respectively, clearly demonstrated that early initation of

ZOL treatment improves clinical benefit in terms of prevention of
AIBL compared with delayed ZOL treatment in the respective study
populations. However these studies were conducted in relatively ho-
mogeneous populations, and validation of bone loss and preservation
patterns in a global population is needed. The current study sought
to extend these results to a patient population recruited across a
broader geographic region that included Europe, Latin America, Af-
rica, Asia, and the Middle East. This report presents results for the
12-month primary analysis of E-ZO-FAST.

Patients and Methods
Patients and Interventions

Patients were enrolled from 66 centers in Europe, Latin America,
Africa, and the Middle East. Eligible patients were postmenopausal
or recently menopausal from ovarian-ablative treatments and had
resected stage I to stage IIla HR™ EBC, no clinical or radiologic
evidence of recurrent or metastatic disease, baseline Eastern Cooper-
ative Oncology Group (ECOG) performance status = 2, and LS and
TH BMD T-scores = —2.0. Patients who discontinued hormone
replacement therapy or oral BPs at least 3 weeks before study entry
were eligible. Patients were excluded if they had distant metastases,
existing LS or TH fracture, a history of fragility fractures, renal dys-
function, other malignancies, or diseases known to affect bone

metabolism.

Study Design

This open-label randomized multicenter study (Figure 1) evaluated
the effects of immediate or delayed treatment with ZOL 4 mg (dose
modified based on renal function)”' by 15-minute intravenous infusion
every 6 months in postmenopausal women receiving adjuvant letrozole
2.5 mg daily for 5 years or until disease progression. Patients were cen-
trally randomized, using an interactive voice response system, to either
immediate ZOL, which was initiated along with adjuvantletrozole, or to
delayed ZOL, to be initiated only after 1 of the following events was
reported: BMD T-score decreased to <—2.0 at either the LS or TH, any
clinical fracture, or an asymptomatic fracture at the 36-month evalua-
tion. Patients who initiated ZOL in both groups received a 6-month
dosing schedule of ZOL 4 mg; this schedule was investigational and
based on the considerations of tumor burden, accelerated bone loss, and
elevated fracture risk in women with EBC receiving adjuvant Als com-
pared with healthy postmenopausal women. All patients were instructed
to take daily oral supplements containing 500 mg calcium and 400-800
IU vitamin D for the study duration. Changes in LS and TH BMD
measurements were based on annual DEXA scans analyzed by a central
reader.

Patents were stratified according to their established postmenopausal
status (postmenopausal vs. recently menopausal), baseline T-score (nor-
mal [T-score > —1.0] vs. osteopenic [T-score between = —1.0 and =
—2.0]), and previous adjuvant chemotherapy (yes vs. no). The defini-
tions for normal BMD, osteopenia, and osteoporosis were based on
definitions provided by the World Health Organization** and National
Osteoporosis Foundation®”: normal (T-score = —1), osteopenia (T-
score < —1.0 and > -2.5), and osteoporosis (T-score = -2.5).

The institutional review board, independent ethics committee,
and research ethics board at each participating center approved this
study. Informed consent was obtained from each patient before en-
rollment, and the study was carried out in compliance with the
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Figure 1 | CONSORT Diagram
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(N =527)

Allocated to Immediate ZOL®
(n=263)

ITT = 263

Safety evaluable = 260°

Safety population = 252

Adjustments based on treatment?

Allocated to Delayed ZOL?
(n = 264)
ITT = 263"
Safety evaluable = 262°
Safety population = 270
Adjustments based on treatment?

Reassigned from delayed ZOL (n = 3) <

Reassigned to immediate ZOL (n = 3)

Reassigned to delayed ZOL (n = 11)

Y

Discontinued before month 12 visit (n = 34 [13.5%))
Adverse events: 22 (8.7%)
Unsatisfactory therapeutic effect: 3 (1.2%)
No continued requirement of study drug: 1 (0.4%)
Consent withdrawal: 4 (1.6%)
Lost to follow-up: 1 (0.4%)
Death: 2 (0.8%)
Other: 1 (0.4%)

\

Reassigned from immediate ZOL (n = 11)

Y

Discontinued before month 12 visit (n = 34 [12.6%)])
Adverse events: 26 (9.6%)
Unsatisfactory therapeutic effect: 1 (0.4%)
Protocol violation: 1 (0.4%)
Consent withdrawal: 2 (0.7%)
Other: 4 (1.5%)

alf patients were randomized to the immediate arm but inadvertently did not start ZOL within 4 weeks of randomization, they were considered to be in the delayed ZOL arm for the safety analyses.
Conversely, patients in the delayed ZOL group who initiated ZOL within 4 weeks of randomization were considered to be in the immediate ZOL arm for the safety analyses. "One patient withdrew consent
immediately after being randomized. °For 4 patients, documentation showing that they had received study drug was not available. Abbreviations: ITT = intent to treat; ZOL = zoledronic acid.

principles of good clinical practice outlined in the Declaration of
Helsinki.

This trial is www.clinicaltrials.gov, No.
NCT00171314, and detailed information on study amendments,
locations, and dates are available at this web site (htep://www.
clinicaltrials.gov/ct2/show/NCT00171314).

registered  at

Study Endpoints and Assessments

The primary endpoint was the percentage change from baseline in
the LS (L2-4) BMD between patients in the immediate ZOL group
and delayed ZOL group as measured by DEXA scan at 12 months.
Secondary endpoints included percentage change from baseline in
the LS and TH BMD, clinical fracture incidence, disease recurrence
events, and safety. Adverse events (AEs) and disease progression were
evaluated every 6 months. DEXA bone scans were performed at
baseline; at 6, 12, 24, 36, and 48 months; and at the final visit. AEs
were assessed and graded using the National Cancer Institute’s Com-
mon Terminology Criteria for Adverse Events (NCI-CTCAE) ver-
sion 3.0.%% Serum creatinine levels were measured at baseline, before
each ZOL infusion, and at the final visit. Renal function deteriora-
tion was defined as an increase of at least 0.5 mg/dL in serum creat-
inine levels for patients with normal baseline serum creatinine levels
(< 1.4 mg/dL), an increase of at least 1.0 mg/dL for patients with
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abnormal baseline serum creatinine levels (= 1.4 mg/dL), or a dou-
bling of the baseline serum creatinine value for any patient.

After initiation of the trial, baseline dental health screening for risk
assessment of osteonecrosis of the jaw (ONJ) and preventive oral
health practices were implemented, as recommended by Weitzman
et al.”® All suspected cases of ONJ were reported as serious AEs and
were referred to a dental professional. Diagnoses of ON]J were cen-
trally reviewed by an independent ONJ adjudication committee,
consisting of 5 academic experts in the fields of oral and maxillofacial
surgery, periodontics, and oral pathology, who were blinded to study
treatment assignment for each case adjudicated per established
recommendations.””> ONJ was defined as exposed bone in the max-
illofacial area that occurs in association with dental surgery or spon-
taneously, with no evidence of healing after 6 weeks of appropriate
evaluation and dental care and no evidence of metastatic disease in
the jaw or osteoradionecrosis.

Statistical Methods and Study Populations

A sample size of 500 was based on practical considerations, and no
inferential analyses were planned. Treatment comparisons were
2-sided and made at a significance level of 0.05. The primary analysis
included an analysis of covariance (ANCOVA) between the treat-
ment groups. A Student # test was used to evaluate treatment differ-
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Table 1 Demographic Summary by Treatment Group (Safety Population)

Variable Immediate ZOL (n = 252) Delayed ZOL (n = 270) Total (N = 522)
Age, Median Years (Range) 58 (40-81) 58 (44-78) 58 (40-81)
Race, n (%)

White 226 (89.7) 242 (89.6) 468 (89.7)

Asian 21 (8.3) 19 (7.0) 40 (7.7)

Other 5(2.0) 9@3.3) 14 (2.7)
Baseline T-Score, n (%)

T-score > —1.0 (normal) 163 (64.7) 180 (66.7) 343 (65.7)

—2.0 = T-score = —1.0 (osteopenic) 89 (35.3) 90 (33.3) 179 (34.3)
Postmenopausal Status, n (%)

Established Postmenopausal 210 (83.3) 228 (84.4) 438 (83.9)

Recently Postmenopausal 42 (16.7) 42 (15.6) 84 (16.1)
Chemotherapy History, n (%)

Previous Chemotherapy 131 (52.0) 144 (53.3) 275 (562.7)

No previous Chemotherapy 121 (48.0) 126 (46.7) 247 (47.3)

Abbreviation: ZOL = zoledronic acid.

ence in change from baseline in the LS BMD and for paired data to
compare differences within treatment groups in spine and hip BMD.
Missing data for BMD at 12 months were imputed using the last
observation carried forward method. Shift analysis of BMD T-score
categories was conducted using the Pearson x test. The study was
not powered to detect a difference in the incidence of clinical frac-
tures or recurrence of breast disease. The frequency of AEs was re-
ported for both groups. Descriptive statistics were used to report the
number of BC relapses, including all deaths.

The intent-to-treat (ITT) population was defined as all patients
who underwent randomized treatment assignment and received at
least 1 postbaseline efficacy assessment. The safety analysis included
all patients who were confirmed to have received at least 1 dose of
ZOL or letrozole at the time of analysis; the treatment groups were
defined based on the treatment actually received. If patients were
randomized to the immediate arm but inadvertently did not start
ZOL within 4 weeks of randomization, they were considered to be in
the delayed arm for the safety analyses. Conversely, patients random-
ized to delayed ZOL but who initiated ZOL within 4 weeks of
randomization were considered to be in the immediate arm for the
safety analyses. All variables analyzed herein were based primarily on
the safety population, except for the incidence of disease recurrence
events and deaths, which were based on the ITT population.

This study was funded by Novartis Oncology (East Hanover, NJ).
The steering committee directed the 12-month data review and anal-
ysis; all data analyses were performed by PRA International, Mann-
heim, Germany. The authors who are Novartis employees attended
the steering committee meetings and reviewed the manuscript for
scientific and data accuracy.

Results

Beginning in March 2004, a total of 527 patients were enrolled
and randomized to immediate (263 patients) or delayed ZOL (264
patients) (Figure 1). Patients were enrolled from Europe (n = 464),

South America (n = 13), the Middle East (n = 8), Asia-Pacific (n =
32), and South Africa (n = 10). The safety population included 522
patients, of whom 260 were randomized to immediate and 262 to
delayed ZOL. In addition, 3 patients randomized to the immediate
ZOL group did not receive ZOL within the stipulated 4 weeks after
randomization and were, per protocol, assessed as part of the delayed
ZOL group. Conversely, 11 patients randomized to the delayed
ZOL group received ZOL within 4 weeks after randomization and
were assessed as part of the immediate ZOL group. Thus 14 patients
did not receive their assigned treatment and therefore 252 and 270
patients were evaluated as having received immediate or delayed
ZOL, respectively (Table 1). Treatment arms were well balanced in
age, menopausal status, BMD, and previous chemotherapy. The
most common reason for patient discontinuation was AEs (22 pa-
tients for immediate ZOL [8.7%]; 26 patients for delayed ZOL
[9.6%]). Overall, 454 of the 527 total patients (86%) completed the
month 12 visit. At month 12, 35 patients (13%) randomized to the
delayed ZOL group had initiated ZOL because of a BMD T-score
decrease to < 2.0 for either the LS or TH, any clinical fracture, or
investigator error; the average time before ZOL initiation in these
patients was 8.1 months. The most common reason for ZOL initia-
tion was a spine (L2-4) T-score < -2.0 (n = 25).

BMD Analysis

The mean percentage change from baseline BMD at 12 months
(based on treatment received) at the LS was +2.72% for immediate
ZOL and —2.71% for delayed ZOL, resulting in a significant abso-
lute difference of 5.43% (P < .0001) (Figure 2). Similarly, the mean
percentage change from baseline BMD for the TH was +1.72% for
immediate ZOL and —1.59% for delayed ZOL, resulting in a sig-
nificant absolute difference of 3.31% (2 < .0001). Overall results
and statistical significance for differences in BMD change between
study arms were consistent when analyzed in the ITT population
because more than 97% of patients received their assigned treatment.

(linical Breast Cancer February 2012
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Figure 2 Percentage Changes in LS (L2-4) and TH BMD for

Patients Receiving Immediate Vs. Delayed ZOL
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Abbreviations: BMD = bone mineral density; LS = lumbar spine; TH = total hip; ZOL =
zoledronic acid.

Shiftin the LS (L2-4) BMD T-score at 12 months was analyzed by
baseline BMD status (Figure 3). In patients with normal baseline
BMD (n = 294), normal BMD was maintained in 101 patients in
the immediate ZOL group (71.1%) and in 87 patients in the delayed
ZOL group (57.2%). Additionally, only 3 patients (2.1%) in the
immediate ZOL group transitioned to osteopenia, compared with
19 patients (12.5%) in the delayed ZOL group. In patients who were
osteopenic at baseline (n = 158), transition to normal BMD status
occurred in 13 patients in the immediate ZOL group (18.3%) vs. 7
patients in the delayed ZOL group (8%). No patients with osteope-
nia at baseline experienced severe osteopenia or osteoporosis with
immediate ZOL treatment, compared with 11 patients (12.6%) in
the delayed ZOL group who did.

The percentage change from baseline for the primary endpoint
(LS BMD)— stratified by postmenopausal status, baseline T-score,
and previous chemotherapy status—was also analyzed. In all sub-
groups, the immediate ZOL group had an increase in BMD (Table
2), and the differences between immediate and delayed ZOL treat-
ment were statistically significant (2 < .0001 for all). Differences in
percentage change from baseline BMD between immediate and de-
layed ZOL were, however, most profound in recently menopausal
patients (6.78%; P < .0001) compared with established postmeno-
pausal patients (5.17%; P < .0001).

Treatment and Adverse Events

Ten patients required dose modifications of ZOL based on their
renal function. Of these, 6 patients had dose reductions after receiv-
ing at least one 4-mg dose of ZOL, whereas the other 4 patients
initiated ZOL at 3.5 or 3.3 mg, per prescribing information.

(linical Breast Cancer February 2012

The most common AEs were as expected in this patient popula-
tion and included arthralgia, hot flushes, fatigue, and myalgias (Ta-
ble 3). There were no significant imbalances in AEs between the
treatment groups, with the exception of bone pain, pain in an ex-
tremity, and pyrexia and influenza-like illness that are associated with
an acute-phase reaction; these symptoms are most common after the
first infusion of nitrogen-containing BPs such as ZOL. All AEs were
mild and transient. There was 1 case of renal failure in the immediate
ZOL group. This patient had received 3 doses of ZOL 4 mg and
withdrew from the study before further follow-up data could be
obtained. In addition, 3 deaths were reported, all of which occurred
in the immediate ZOL group. The cause of death was reported as
myocardial infarction (1 patient) and recurrent/progressive breast
disease (2 patients). These deaths were not considered by the inves-
tigators to be study drug—related. The only case of atrial fibrillation
occurred in a patient in the delayed ZOL group who had not received
ZOL. Two (0.4%) reported cases of ONJ (both in the immediate
ZOL group) were confirmed by the adjudication committee. The
patients had received 3 and 6 doses of ZOL, respectively, before the
event. In 1 patient, ONJ resolved on discontinuation of ZOL treat-
ment. The second patient with ON]J did not improve despite discon-
tinuation of ZOL treatment.

There were 2 patients (0.8%) with fractures in the immediate
ZOL group compared with 5 patients (1.9%) in the delayed ZOL
group. Consistent with the short duration of follow-up, the inci-
dence of disease recurrence was low for both groups. At 12 months,
7 patients (2.8%) in the immediate ZOL group and 5 patients
(1.9%) in the delayed ZOL group experienced distant recurrent dis-
case. Bone was the predominant site of recurrence, with bone metas-
tases developing in 3 patients in the immediate ZOL group and in 5
patients in the delayed ZOL group. Further follow-up of this patient
population is needed for meaningful between-group comparisons of

fracture, disease recurrence, and survival rates.

Discussion

This 12-month report from the E-ZO-FAST study confirms, in a
more diverse study population, the results reported in the North
American Z-FAST'” and predominantly European ZO-FAST stud-
ies'® on the benefits of immediate ZOL administration in preventing
AIBL and maintaining bone health. In Z-FAST and ZO-FAST at 12
months, immediate ZOL treatment significantly increased the LS
BMD compared with delayed ZOL treatment (P < .0001). Consis-
tent with Z-FAST and ZO-FAST, early intervention with ZOL in
patients receiving adjuvant letrozole treatment significantly in-
creased BMD at all sites analyzed in the 12-month assessment of
E-ZO-FAST (P < .0001). Increases in BMD with immediate ZOL
treatment occurred regardless of patients’ menopausal status, previ-
ous chemotherapy status, or baseline T-score. Moreover more pa-
tients with osteopenia receiving immediate ZOL therapy maintained
or increased BMD compared with their counterparts who received
delayed ZOL treatment. Additionally, no patients in the immediate
ZOL group experienced a decline in T-score below —2 by 12 months
compared with 11 patients (12.6%) in the delayed ZOL group who
did experience that decline. Taken together, the data demonstrate

that immediate ZOL treatment with adjuvant letrozole therapy can
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Figure 3 Lumbar-Spine BMD Shift From Baseline to Month 12 (Safety Population)
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o patients had a T-score < —2.0. ®Month 12 BMD scores were not available for 38 patients in the immediate ZOL arm and 46 in the delayed ZOL arm in those patients who had a normal baseline
T-score. “Month 12 BMD scores were not available for 20 patients in the immediate ZOL arm and 20 in the delayed ZOL arm in those patients who were osteopenic at baseline. Abbreviations:

BMD = bone mineral density; ZOL = zoledronic acid.

sustain and improve bone health across a broad range of patient
demographics.

Immediate and delayed ZOL treatments were generally well tol-
erated. AEs reported in this study were consistent with those previ-
ously reported in the literature. There was no evidence of unexpected
combined toxicity between ZOL and letrozole. Importantly this trial
is among the first to prospectively evaluate the incidence of ONJ and
to institute preventive measures for reducing its occurrence. The
incidence of ONJ reported in this study was low (0.4%) and consis-
tent with reported rates in other studies of EBC.'”*°

Although BMD benefits with immediate vs. delayed ZOL treat-
ment were seen in all patient subsets, recently menopausal women
appeared to have larger benefits, perhaps because rates of bone loss
are generally increased immediately after menopause. Moreover,
chemotherapy-induced menopause, either temporary or permanent,
is associated with significant bone loss.”® Substantial reductions in
BMD of the spine and femoral neck have been reported within the
first year of adjuvant chemotherapy for BC, which is often ablative to
the ovaries.””*® Thus it is likely that Al administration may exacer-
bate the increased bone loss in this patient population, providing a
rationale for early initiation of bone-protecting therapy.

The current analysis was based on the 12-month follow-up of
BMD data, the primary endpoint of this trial. A consequent limita-
tion of this early data cutoff is that the incidences of fractures and
deaths are low at this point in the study. Longer term follow-up of
this and the Z-FAST and ZO-FAST studies will provide more de-
finitive insight into the relative efficacy and safety of combining ZOL

with letrozole early vs. late in the adjuvant setting in patients with
EBC.

Especially rapid bone loss can occur during Al therapy, placing
patients at high risk for fractures. Although current guidelines rec-
ommend using BP therapy in patients with a T-score = —2.5,’
more recent guidance considering the latest clinical evi-

dence7,l9,20,30—32

recommended the use of a BP for patients receiv-
ing Al therapy if they had any 2 of the following risk factors:
T-score < —1.5, age > 65 years, body mass index < 20 kg/mz,
family history of hip fracture, personal history of fragility fracture
after age 50 years, corticosteroid use > 6 months, and current or
history of smoking, but the relative contributions of these factors and
their effects on treatment benefits are unknown.>” Additional trials
of BPs in the AIBL setting, including risedronate (Study of Anastro-
zole with the Bisphosphonate RisedronatE [SABRE]),”” and iban-
dronate (Effect of Oral Ibandronate on Anastrozole-Induced Bone
Loss [ARIBON]),>" are ongoing. Other bone-protecting agents,
such as denosumab, are also being investigated in this setting.’ °>Lon-
ger term follow-up of these trials will provide further guidance for
preventing and treating AIBL.

Emerging clinical data suggest that in addition to its bone-protec-
tive benefits, ZOL appears to provide anticancer benefit in patients
with EBC. Improved cancer outcomes were reported in long-term
follow-up (62 months) of the ABCSG-12 trial, wherein patients
receiving ZOL experienced a 32% reduced risk of disease-free sur-
vival (DES) events (P = .009).° These data suggest that the anti-

cancer benefit of ZOL is sustained for at least 2 years after treatment.
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Table 2 Changes in BMD at Lumbar Spine and Total Hip by Baseline Stratification Factors (Safety Population)

Variable
Adjusted Percentage Change in Lumbar Spine (L2-4) BMD From
Baseline to 12 Months®
Postmenopausal Status
Established Postmenopausal
Recently Postmenopausal
Chemotherapy
Previous Chemotherapy
Chemotherapy Naive
BMD Status
Normal
Osteopenic

Adjusted Percentage Change in Total Hip BMD From Baseline to
12 Months®

Postmenopausal Status
Established Postmenopausal
Recently Postmenopausal

Chemotherapy
Previous Chemotherapy
Chemotherapy Naive

BMD Status
Normal

Osteopenic

Immediate ZOL Delayed ZOL
(n = 252) (n = 270)
+2.78 —-2.39
+1.72 —5.06
+2.33 —3.45
+2.90 —-2.10
+2.42 —-3.14
+3.01 —-2.18
+1.77 —1.30
+1.25 —3.26
+2.18 -1.76
+1.23 —1.44
+1.58 -1.79
+1.90 —-1.19

Abbreviations: BMD = bone mineral density; ZOL = zoledronic acid.

@Difference is model-adjusted estimate assuming a baseline value equal to the overall geometric mean for all patients.

Moreover, data from the extended follow-up of the Z-FAST and
ZO-FAST trials support an anticancer benefit associated with early
ZOL treatment. In the 36-month follow-up of ZO-FAST, immedi-
ate administration of ZOL decreased the risk of disease progression
(hazard ratio, 0.588; 95% confidence interval, 0.361-0.959; P =
.0314) compared with delayed ZOL administration.”® A similar,
albeit nonsignificant, trend was observed in the 36-month follow-up
of the Z-FAST trial, ie, disease recurrence was reported in 16 (5.3%)
and 21 (7.0%) patients treated with upfront vs. delayed ZOL, re-
spectively.3 7 It should be noted, however, that these similarly de-
signed trials differ in methodologic aspects of evaluating and follow-
ing disease progression, confounding a pooled analysis of data. In
particular, the Z-FAST trial did not systematically follow patients for
disease progression or survival status after discontinuation of study
medication. Overall these studies support the benefit of ZOL regard-
less of menopausal status; accordingly, the recent ESMO guidelines
recommend ZOL in both pre- and postmenopausal women receiv-
ing Als?

A report from the neoadjuvant substudy (N = 205) of Adjuvant
Zoledronic Acid to Reduce Recurrence (AZURE)?® provides addi-
tional evidence of the anticancer benefits of ZOL. In this study,
patients receiving ZOL and chemotherapy had a mean 43% reduc-
tion in residual tumor volume (P = .006) and an approximate 2-fold
improvement in complete pathologic response (6.9% vs. 11.7%; P =
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.146) compared with patients receiving chemotherapy alone. In a
more recent follow-up of the AZURE trial, the observed benefit in
tumor response in this neoadjuvant substudy did not translate into
DES benefits for the overall study population (hazard ratio = 0.98;
P = .79).”” However prospective subgroup analyses showed that
ZOL significantly improved DFES (hazard ratio = 0.76; P < .05) in
the subset of women > 5 years past menopause at study entry (n =
1041). In addition, ZOL significantly improved overall survival in
women of unknown postmenopausal status but age > 60 years (haz-
ard ratio = 0.71; P = .017; n = 1101). These data suggest that ZOL
may augment anticancer benefit in patients with low estrogen levels
(relative to premenopausal women) at baseline. Additional data from
ongoing trials in the adjuvant BC setting, such as AZURE, Studying
the Benefits of Adjuvant Sequential vs Combined Taxane Based
Chemotherapy Followed by Different Biological Treatment Strate-
gies in Early, HER2-Positive Breast Cancer (SUCCESS), Postoper-
ative Use of Zoledronic Acid in Breast Cancer Patients After Neoad-
juvant Chemotherapy (NATAN), Southwest Oncology Group 0307
(SWOG 0307), A Study to Compare ETC vs EC-TX and Ibandro-
nate vs Observation in Patients With Node-Positive Primary Breast
Cancer (GAIN), Study in Elderly Patients With Early Breast Cancer
(ICE), Austrian Breast and Colorectal Cancer Study Group trial 18
(ABCSG-18), Study of Denosumab as Adjuvant Treatment for
Women With High-Risk Early Breast Cancer Receiving Neoadju-



Table 3 Adverse Events (All Grades) Occurring in > 5% of
Patients (Safety Population)

Event Imr;g(li-iate Dezl?){ed Total
(n = 252) (n = 270) (N = 522)
Any Adverse Event 221 (87.7) 242 (89.6) 463 (88.7)
Arthralgia 90 (35.7) 105 (38.9) 195 (37.4)
Hot Flush 57 (22.6) 85 (31.5) 142 (27.2)
Fatigue 38 (15.1) 50 (18.5) 88 (16.9)
Myalgia 28 (11.1) 28 (10.4) 56 (10.7)
Asthenia 23 (9.1) 21(7.8) 44 (8.4)
Bone Pain 21(8.3) 1 @4.1) 32(6.1)
Pain in Extremity 19 (7.5) 31(11.5) 50 (9.6)
Nausea 17 (6.7) 14 (5.2) 31 (5.9
Pyrexia 17 (6.7) 0(0.0) 17 (3.3)
Influenza-like lliness 15 (6.0) 3(1.1) 18 (3.4)
Back Pain 13(5.2) 19 (7.0) 32 (6.1)
Headache 1 (4.4) 19 (7.0) 30 (5.7)
Peripheral Edema 13 (5.2) 16 (5.9) 29 (5.6)
Weight Increase 14 (5.6) 16 (5.9) 30 (5.7)
Shoulder Pain 10 (4.0) 16 (5.9) 26 (5.0
Lymphedema 14 (5.6) 11 (4.1) 25 (4.8)
Anxiety 9(3.6) 14 (5.2) 23 (4.4)
Hypertension 13(6.2) 9(3.3) 22 (4.2)
Hypercholesterolemia 7 (2.8) 14 (5.2) 21 (4.0)
Depression 5(2.0) 15 (5.6) 20 (3.8)

Preferred terms are sorted in descending order of frequency.

A patient with multiple occurrences of an adverse event under 1 treatment is counted only once
in the adverse event category for that treatment.

Abbreviation: ZOL = zoledronic acid.

vant or Adjuvant Therapy (D-CARE), and others, will provide fur-
ther insight into the evolving role of antiresorptive therapies in the
adjuvant BC setting.

Conclusion

These 12-month E-ZO-FAST results add to the considerable clin-
ical experience of letrozole-ZOL combination therapy in the adju-
vant BC setting. Administering ZOL immediately with adjuvant
letrozole in postmenopausal women with BC protects and maintains
BMD with an acceptable safety profile. Further insight on the role of
ZOL in treating AIBL is expected from longer follow-up of patients
from this (E-ZO-FAST) and its companion studies (Z-FAST and
ZO-FAST).

Clinical Practice Points
e Letrozole is a proven and effective adjuvant therapy in postmeno-
pausal women with hormone receptor—positive (HR™) early
breast cancer.
o As with other aromatase inhibitors (Als), long-term letrozole is
associated with decreased bone mineral density (BMD) and in-
creased fracture risk.

Antonio Llombart et al

e Data from companion studies (Z-FAST and ZO-FAST) clearly
demonstrated that early initiation of zoledronic acid (ZOL) im-
proves clinical benefit in terms of Al-associated bone loss (AIBL)
prevention compared with delayed ZOL in patient populations in
North America and Europe, respectively.

e The current study sought to extend these results to a patient
population recruited across a broader geographic region.

e Consistent with Z-FAST and ZO-FAST, early intervention with
ZOL in patients receiving adjuvant letrozole treatment signifi-
cantly increased BMD at all sites analyzed in the 12-month assess-
ment of E-ZO-FAST (P < .0001).

o Increases in BMD with immediate ZOL occurred regardless of
patients’ menopausal status, prior chemotherapy status, or base-
line T-score.

® Moreover, more patients with osteopenia receiving immediate
ZOL maintained or increased BMD compared with their coun-
terparts who received delayed ZOL.

e Additionally, no patients in the immediate ZOL group experi-
enced severe osteopenia or osteoporosis by 12 months compared
with 11 patients (12.6%) in the delayed ZOL group who did.

e Administering ZOL immediately with adjuvant letrozole in post-
menopausal women with breast cancer protects and maintains
BMD with an acceptable safety profile.

o These data clearly suggest that ZOL therapy prevents AIBL and
that initiation of ZOL therapy should coincide with initiation
of Al therapy.
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