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ABSTRACT
In the Fracture Intervention Trial (FIT) Long Term Extension (FLEX) Trial, 10 years of alendronate (ALN) did not significantly reduce the risk

of nonvertebral fractures (NVFs) compared with 5 years of ALN. Continuing ALN reduced the risk of clinical but not morphometric

vertebral fractures regardless of baseline vertebral fracture status. In previous studies, ALN efficacy for NVF prevention in women without

prevalent vertebral fracture was limited to those with femoral neck (FN) T-scores of�2.5 or less. To determine whether the effect of long-

term ALN on fracture differs by vertebral fracture status and femoral neck (FN) T-score, we performed a post hoc analysis using FLEX data,

a randomized, double-blind, placebo-controlled trial among 1099 postmenopausal women originally randomized to ALN in the FIT with

mean ALN use of 5 years. In the FLEX Trial, womenwere randomized to placebo (40%) or ALN 5mg/day (30%) or ALN 10mg/day (30%) for

an additional 5 years. Among women without vertebral fracture at FLEX baseline (n¼ 720), continuation of ALN reduced NVF in women

with FLEX baseline FN T-scores of �2.5 or less [relative risk (RR)¼ 0.50, 95% confidence interval (CI) 0.26–0.96] but not with T-scores of

greater than �2.5 and �2 or less (RR 0.79, 95% CI 0.37–1.66) or with T-scores of greater than �2 (RR 1.41, 95% CI 0.75–2.66; p for

interaction¼ .019). Continuing ALN for 10 years instead of stopping after 5 years reduces NVF risk in women without prevalent vertebral

fracture whose FN T-scores, achieved after 5 years of ALN, are�2.5 or less but does not reduce risk of NVF in women whose T-scores are

greater than �2. � 2010 American Society for Bone and Mineral Research.
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Introduction

The Fracture Intervention Trial (FIT) and other clinical trials

demonstrated that 3 to 4 years of alendronate (ALN) treatment

prevents bone loss and reduces the risk of X-ray-defined and

clinical vertebral fracture in womenwith low bone density (femoral

neck T-scores of less than�1.6) or a vertebral fracture.(1,2) ALN also

was shown to reduce the risk of nonvertebral fracture (NVF) in

women with femoral neck bone mineral density (BMD) T-scores of
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�2.5 or less who do not have a prevalent vertebral fracture(3) and

appears to reduce the risk in those with prevalent vertebral

fracture.(1) However, whether patients should continue treatment

beyond 4 years is uncertain. To address this issue, the FIT Long

Term Extension (FLEX) Trial compared the effects of continuing and

discontinuing ALN after 5 years.(4) Ten years of ALN did not

significantly reduce the risk of NVFs compared with 5 years of ALN

followed by 5 years of placebo. Continuing ALN reduced the risk of

clinical vertebral fractures but not the risk of vertebral fractures
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identified on the basis of radiographs alone. These results did not

differ when participants were stratified by femoral neck T-score,

vertebral fracture status, or osteoporosis status at FLEX baseline.(4,5)

It is not known whether further stratification by both T-score and

vertebral fracture status might identify subgroups of women that

would benefit from continued ALN use. Additionally, it is possible

that a woman’s BMD after 5 years of therapy might influence the

antifracture efficacy of continuing ALN during the next 5 years. For

example, women who have already had substantial gains in BMD

may not benefit as much from additional therapy. Clarification of

these issues could help clinicians to determine which patients

should continue bisphosphonate therapy after 5 years. Therefore,

we undertook a post hoc analysis of FLEX results to determine if the

antifracture efficacy of continued ALN differed in subgroups

defined by femoral neck T-score and vertebral fracture status at

FLEX baseline and in subgroups defined by BMD changes during

ALN use prior to FLEX.
Subjects and Methods

Participants

The design as well as results of the FIT and the FLEX Trial have

been reported previously.(1,3,4,6,7) In the FIT, postmenopausal

women aged 55 to 81 years with low femoral neck BMD

(�0.68 g/cm2, equivalent to a T-score of �1.6) were eligible to

participate. Of 6549 enrolled participants, 2027 women with at

least one prevalent vertebral deformity were enrolled in the

Vertebral Fracture Arm (VFA), and 4432 women with no existing

vertebral deformity were enrolled in the Clinical Fracture Arm

(CFA). In each arm, women were randomized to ALN (5mg/day

for 2 years, 10mg/day thereafter; n¼ 3236) or placebo

(n¼ 3223). Average follow-up in the FIT VFA was 2.9 years

and the in CFA 4.2 years. One year of ALN (10mg/day) was

offered at no cost to all participants at the end of the FIT.

Eligibility in the FLEX Trial was limited to women assigned to

ALN during the FIT who completed a total of at least 3 years of

treatment during the trial plus the subsequent open-label

period. Women whose total-hip BMD at FLEX baseline was less

than 0.515 g/cm2 (T-score of less than �3.5)(8) or whose total-hip

BMDwas lower than at the FIT baseline were ineligible. Ten of the

11 original clinical centers in the FIT participated in the FLEX Trial.

Of the 3236 women enrolled in the FIT and assigned to ALN

treatment at these 10 centers, 2852 surviving women were

contacted about the possibility of participating in the FLEX Trial.

Of these, a total of 1099 women (39%) were enrolled in the FLEX

Trial. All women provided written informed consent, and the

protocol was approved by the appropriate institutional review

boards.

Treatment

At FLEX baseline, participants were randomly assigned to receive

ALN 10mg/day (n¼ 333, 30%), ALN 5mg/day (n¼ 329, 30%), or

placebo (n¼ 437, 40%) for 5 years. Each participant also was

offered a daily supplement containing 500mg of calcium and

250 IU of vitamin D3.
CONTINUED ALENDRONATE AND FRACTURE IN SUBGROUPS
BMD measurement

At FLEX baseline, BMD was measured at the anteroposterior (AP)

lumbar spine, hip (femoral neck, trochanter, and total), and total

body using dual-energy X-ray absorptiometry (DXA). Measure-

ments were made with the same Hologic QDR 2000 densit-

ometers used for the FIT (Hologic, Inc., Bedford, MA, USA). Hip

BMD was measured annually; spine and total-body BMD were

measured at the 36-, 48-, and 60-month visits.

Women were stratified into those who lost and those who

gained BMD at the femoral neck during the period from FIT

baseline to FLEX baseline. Femoral neck (FN) BMD was measured

at FIT baseline using the same procedures as those used during

the FLEX Trial.(6) Participants with an FN BMD at FLEX baseline that

was greater than their FN BMD at FIT baseline were categorized as

gaining BMD; others were categorized as losing BMD.

Fractures

Fracture incidence in ALN and placebo groups was an

exploratory objective in the FLEX Trial. Potential clinical fractures

were identified by self-report and confirmed by radiology or

surgical reports. Fractures of the skull and those owing to cancer

or excessive trauma were excluded. If a vertebral fracture was

diagnosed by a participant’s physician, usually following

reported back pain, the spine radiograph used to diagnose

the fracture was requested and compared with the radiograph

obtained at FLEX baseline. Clinical vertebral fractures were

confirmed if the semiquantitative grading of vertebral frac-

tures(9) had increased by at least one category from baseline.

Lateral spine radiographs were obtained at FLEX baseline and

36 and 60 months for morphometric vertebral fracture

ascertainment. Six points were placed on each vertebra to

define anterior, posterior, and middle heights (Synarc, Inc., San

Francisco, CA, USA), and radiographs with suspected incident

morphometric fractures also were given semiquantitative

grades.(9,10) A new fracture was defined as a decrease of 20%

or more and at least 4mm in any vertebral height with a

semiquantitative confirmation. Prevalent vertebral fracture at

baseline was defined as either randomization to the FIT VFA or

presence of deformity on baseline FLEX radiograph as assessed

by quantitative morphometry.(11,12)

Statistical analysis

Clinical fractures were analyzed using Cox proportional hazard

models to compare the two treatment groups within strata

defined by FLEX baseline FN T-scores and vertebral fracture status.

Comparison of the proportion of participants with morphometric

vertebral fractures was made using the odds ratio from logistic

regression. As specified in the protocol, the primary analysis of

fractures for themain FLEX Trial results used pooled results for the

two ALN groups, and we used the same approach for these

subgroup analyses. These analyses were performed using SAS

Version 9.1 (SAS Institute Inc., Cary, NC, USA).

For absolute risk reduction, we estimated the between-group

risk difference by the difference in fitted risks for the groups

under the logistic model. The confidence interval of the risk

difference was calculated from the robust covariance matrix
Journal of Bone and Mineral Research 977



provided from the nonlinear combinations of logistic regression

coefficients using the delta method, or first-order Taylor series

expansion, using Stata Version 9 (Stata Corp., College Station, TX,

USA).

To test for multiplicative interaction between ALN continua-

tion and FN T-score, we included an interaction term between

treatment assignment and FN T-score as a continuous variable in

models with fracture outcomes. To test for additive interaction,

the difference in risk differences from nonlinear combinations
Table 1. Characteristics of Participants With and Without a Vertebra

W

Characteristic FL

n

Age, years (mean� SD) 72

Body mass index, kg/m2 (mean� SD) 25

Race

White 27

Other 1

General health (self-reported)

Very good or excellent 17

Good 9

Fair or poor 1

Walk for exercise (%) 16

Fall in last 12 months (%) 6

History of clinical fracture (>45 years) 11

Smoking

Never 14

Former 12

Current 1

Duration alendronate use, years (mean� SD) 5

Using alendronate at baseline (%) 22

Using HRT or raloxifene at baseline (%)

Time since start of FIT, years (mean� SD) 5

Time from end of FIT, years (mean� SD) 1

FLEX baseline BMD, g/cm2 (mean� SD)

Total hip 0.7

Femoral neck 0.6

Lumbar spine 0.9

Forearm 0.4

Total body 0.9

FLEX baseline BMD T-score at femoral neck (mean� SD) �
�2.0< FN T-score 13

�2.5< FN T-score��2.0 8

FN T-score��2.5 7

FLEX baseline BMD T-score at lumbar spine (mean� SD) �
�2.0< LS T-score 18

�2.5< LS T-score��2.0 4

LS T-score��2.5 5

Change in femoral neck BMD from FIT baseline to FLEX baseline

Gained BMD 23

Lost BMD 5

aWomen assigned to placebo in FLEX Trial after �5 years of ALN use in the
bWomen assigned to an additional 5 years of ALN in the FLEX Trial after �5

combined.
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of logistic regression coefficients, we used Wald-type tests,

employing the delta method to calculate p values.

Results

Characteristics

The average age of women enrolled in the FLEX Trial was 73

years, and 61% reported very good or excellent health (Table 1).
l Fracture at FLEX Baseline

ithout baseline vertebral

fracture

With baseline vertebral

fracture

EX Pboa FLEX Alnb FLEX Pboa FLEX Alnb

287 436 150 226

.6� 6.1 71.9� 5.6 75.7� 5.1 74.4� 5.3

.5� 4.3 25.5� 4.0 26.3� 4.2 26.4� 4.9

3 (95.1) 426 (97.7) 148 (98.7) 223 (98.7)

4 (4.9) 10 (2.3) 2 (1.3) 3 (1.3)

4 (60.8) 280 (64.4) 78 (52.0) 134 (59.6)

6 (33.6) 134 (30.8) 61 (40.7) 75 (33.3)

6 (5.6) 18 (4.1) 11 (7.3) 16 (7.1)

2 (57.2) 259 (60.2) 82 (56.6) 133 (60.5)

3 (22.3) 92 (21.3) 42 (28.0) 59 (26.3)

5 (40.1) 183 (42.0) 145 (96.7) 217 (96.0)

7 (51.2) 223 (51.4) 76 (51.0) 112 (49.8)

1 (42.2) 176 (40.6) 64 (43.0) 93 (41.3)

9 (6.6) 35 (8.1) 9 (6.0) 20 (8.9)

.1� 0.7 5.1� 0.7 4.6� 0.7 4.7� 0.7

6 (78.7) 347 (79.6) 115 (76.7) 190 (84.1)

7 (2.4) 5 (1.1) 5 (3.3) 5 (2.2)

.8� 0.2 5.8� 0.2 5.5� 0.3 5.5� 0.4

.5� 0.2 1.5� 0.2 2.5� 0.4 2.4� 0.4

3� 0.09 0.74� 0.09 0.70� 0.09 0.70� 0.10

2� 0.07 0.62� 0.06 0.60� 0.07 0.60� 0.08

2� 0.14 0.91� 0.14 0.87� 0.15 0.87� 0.15

5� 0.06 0.46� 0.06 0.43� 0.05 0.43� 0.06

8� 0.09 0.99� 0.09 0.95� 0.09 0.95� 0.10

2.1� 0.7 �2.1� 0.6 �2.3� 0.7 �2.3� 0.7

0 (45.3) 203 (46.9) 49 (32.7) 79 (35.3)

2 (28.6) 121 (27.9) 44 (29.3) 64 (28.6)

5 (26.1) 109 (25.2) 57 (38.0) 81 (36.2)

1.4� 1.3 �1.5� 1.2 �1.9� 1.3 �1.9� 1.3

9 (66.3) 282 (64.8) 81 (54.0) 112 (50.0)

1 (14.4) 64 (14.7) 21 (14.0) 30 (13.4)

5 (19.3) 89 (20.5) 48 (32.0) 82 (36.6)

0 (80.1) 363 (83.8) 117 (78.0) 169 (75.4)

7 (19.9) 70 (16.2) 33 (22.0) 55 (24.6)

FIT.

years of ALN use in the FIT. Results for the 5 and 10mg/day groups are
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The average duration of prior ALN use was 5 years. At FLEX

baseline, 376 (34%) women had a prevalent vertebral fracture,

whereas 723 (66%) did not. Among the women without a

prevalent vertebral fracture, 25% had an FN T-score of �2.5 or

less and 20% had a lumbar spine (LS) T-score of �2.5 or less.

Amongwomenwith a prevalent vertebral fracture (n¼ 376), 37%

had an FN T-score of �2.5 or less and 35% had an LS T-score of

�2.5 or less. Most women gained BMD at the FN during the FIT,

but about 20% experienced bone loss. The treatment groups

within the vertebral fracture categories were similar with respect

to mean age, body mass index (BMI), race, self-reported health,

current smoking, and fracture history.

Women without a vertebral fracture at FLEX baseline

Nonvertebral Fracture Risk

As reported previously, continued ALN treatment did not reduce

the risk of nonvertebral fracture (NVF) among all women without

a baseline vertebral fracture [relative risk (RR)¼ 0.86, 95%

confidence interval (CI) 0.59–1.3].(4) In this analysis, we found a

significant interaction between FN T-score as a continuous

variable and ALN efficacy (p¼ .019), which implies that the

reduction in NVFs becomes significant at lower BMD levels.

Whenwe stratified women based on standard cutpoints for FN T-

score, those at the lowest levels of FN BMD (T-scores of �2.5 or

less) had a significant reduction in NVFs (RR¼ 0.50, 95% CI 0.26–

0.96) (Table 2). In those with an FN T-score of between �2 and

�2.5 (RR¼ 0.79, 95% CI 0.37–1.66) and in women with an FN T-

score of greater than �2 (RR¼ 1.41, 95% CI 0.75–2.66), NVF risk

was not significantly reduced with ALN continuation (Fig. 1).

Women with FN T-scores of less than�2.5 had a higher rate of

NVF than women with higher BMDs. Combined with the greater

effect of ALN, women with T-scores of �2.5 or less had a

substantially greater reduction in absolute risk of NVF (risk

difference �13.32%, 95% CI �25.46 to �1.18) than did women
Table 2. Continuing or Discontinuing ALN Treatment and Risk of Fra

Femoral Neck T-Score

Nonverte

Femoral neck T-score at

FLEX baseline No.

Pbo,

No. (%)a
Aln,

No. (%)b

NVF at FLEX baseline

�2< FLEX FN T- score 333 14 (10.8) 30 (14.8)

�2.5< FLEX FN T-score��2 203 13 (15.9) 15 (12.4)

FLEX FN T-score��2.5 184 21 (28.0) 16 (14.7)

p Value for interactione

Vertebral fracture at FLEX baseline:

�2< FLEX FN T- score 128 4 (8.2) 12 (15.2)

�2.5< FLEX FN T-score��2 108 13 (29.5) 23 (35.9)

FLEX FN T-score��2.5 138 18 (31.6) 27 (33.3)

p Value for interactione

aNumber of participants with at least one fracture in the FLEX placebo grou
bNumber of participants with at least one fracture in the FLEX ALN group (
cRelative hazard estimated with Cox proportional hazard models for time to
dOdds ratio estimated with logistic regression models.
ep Values for tests of interaction. Relative risks were tested for multiplicative

CONTINUED ALENDRONATE AND FRACTURE IN SUBGROUPS
with higher BMDs. In those with an FN T-score of greater than 2.5

and �2 or less and in women with an FN T-score of greater than

�2, absolute risk of NVFs was not significantly reduced. The

p value for the interaction in absolute risk, comparing the three

categories of FN T-score, was .049.

Clinical Vertebral Fracture

As reported previously, continuing ALN treatment reduced the

risk of clinical vertebral fracture among all participants

(RR¼ 0.45, 95% CI 0.24–0.85). Efficacy was similar among those

without a baseline vertebral fracture (RR¼ 0.42, 95% CI 0.16–1.1)

with no evidence of interaction by baseline vertebral fracture

status (p¼ .86 for interaction).(4) In these analyses, there was no

evidence of differences across levels of FN T-scores for the effect

of ALN on the risk of clinical vertebral fractures, considering

relative risk reduction (test for multiplicative interaction, p¼ .47)

or absolute risk reduction (test for additive interaction, p¼ .47).

However, only 18 women without a baseline vertebral fracture

experienced a clinical vertebral fracture in the FLEX Trial, and the

number in each of the three T-score subgroups was small.

Morphometric Vertebral Fracture

Morphometric vertebral fracture risk did not differ between

those who continued and discontinued ALN (RR¼ 0.86, 95% CI

0.60–1.22).(4) Relative risk reduction did not differ significantly

across levels of FN T-scores (test for multiplicative interaction,

p¼ .92) (Table 2). Similarly, there were no statistically significant

differences in absolute risk reduction (test for additive interac-

tion, p¼ .89).

Lumbar Spine T-Score

With T-scores based on LS BMD, there were no statistically

significant interactions with baseline T-score for NVFs, clinical

vertebral fractures, or morphometric vertebral fractures.
cture Stratified by Baseline Presence of Vertebral Fracture and

bral Morphometric vertebral

Relative riskc

(95% CI)

Pbo,

No. (%)a
Aln,

No. (%)b
Relative riskd

(95% CI)

1.41 (0.75–2.66) 7 (5.7) 9 (4.8) 0.84 (0.30–2.31)

0.79 (0.37–1.66) 6 (7.6) 6 (5.4) 0.69 (0.21–2.22)

0.50 (0.26–0.96) 8 (11.0) 8 (7.7) 0.68 (0.24–1.90)

.019 .92

1.68 (0.54–5.21) 2 (4.7) 9 (11.5) 2.67 (0.55–12.98)

1.32 (0.67–2.61) 9 (23.1) 11 (17.7) 0.72 (0.27–1.93)

1.11 (0.61–2.02) 14 (27.5) 17 (25.4) 0.90 (0.39–2.05)

.60 .96

p.

5 and 10mg/day combined).

first fracture.

interaction with FN T-score as a continuous variable.
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Fig. 1. Relative risk (95% confidence interval) of nonvertebral fracture for

women without a prevalent vertebral fracture who were randomized to

continue or discontinue ALN treatment after an average of 5 years of

prior use in the FIT stratified by femoral neck (FN) T-score at FLEX

baseline.
For NVFs, the results appeared consistent with findings for FN T-

scores, although the test for interaction was not statistically

significant (p¼ .227). The relative risk of NVF appeared to be

reduced with continued ALN treatment in women with LS T-

scores of �2.5 or less (RR¼ 0.64, 95% CI 0.28–1.49), whereas

there was no effect of continuing ALN on NVFs in those with LS T-

scores of greater than �2.0 (RR¼ 1.00, 95% CI 0.62–1.62). Those

with LS T-scores between�2.0 and�2.5 also appeared to have a

reduced relative risk of NVF (RR¼ 0.65, 95% CI 0.27–1.61).

Women with a vertebral fracture at FLEX baseline

As reported previously, continued ALN treatment did not reduce

the risk of NVF or morphometric vertebral fracture in all FLEX

participants but did reduce the risk of clinical vertebral fracture.

Among women with a vertebral fracture at baseline, there were

no significant interactions between baseline FN BMD and the

effect of continued ALN treatment on any of these fracture

outcomes. Baseline FN T-score did not identify a subgroup of

women with prevalent vertebral fracture with a different risk of

NVF or morphometric vertebral fracture with continued ALN use

(Table 2). Reduced risk of clinical vertebral fracture with

continued ALN treatment did not appear to differ across

baseline FN T-scores (data not shown). However, only 21 women

with a prevalent vertebral fracture experienced a clinical

vertebral fracture during the FLEX Trial. The results were similar

for baseline T-scores at the lumbar spine (data not shown).

Change in BMD from FIT baseline to FLEX baseline

When FLEX participants were stratified into those who did and

did not lose bone at the FN from FIT baseline to FLEX baseline,

the relative risk reduction was similar in both groups for all the

fracture outcomes. In models considering change in FN BMD as a

continuous variable, we found no evidence that the effect of

continued ALN treatment on fracture risk was modified by the

extent of previous bone loss while using ALN for any of the

fracture outcomes considered (data not shown).

Discussion

In the original FLEX analysis, we found a significant reduction

with continued ALN treatment only in clinical vertebral fractures

but not in NVFs or in morphometric vertebral fractures. However,

in this analysis, in women without prevalent vertebral fracture,

we found that the effect of continuing ALN treatment on NVFs

depended on baseline BMD. Risk was reduced among those with

lower levels of FN BMD. These results are consistent with findings

among women in the FIT without a baseline vertebral fracture. In

the FIT, use of ALN reduced clinical fracture risk in those with

baseline T-scores of �2.5 or less but not in those with T-scores

greater than�2.(3) The FLEX results indicate that ALN efficacy for

prevention of NVF continues to depend on baseline BMD after 5

years of use. Women who have a T-score below �2.5 and do not

have a vertebral fracture after 5 years of ALN treatment may

benefit, in terms of NVF risk, from continued ALN use. On the

other hand, above a T-score of �2 there was no indication of

reduction in risk, suggesting that these patients may discontinue

after 5 years without increasing their risk of NVF. Women with an
980 Journal of Bone and Mineral Research
FN T-score between�2 and�2.5, taken as a group, did not have

a statistically significant reduction in NVF risk. We did not

attempt to identify a T-score threshold for benefit more precisely

in this study given the small number of fractures. Our analyses

only provide evidence of NVF reduction with continued ALN use

for women without a prevalent vertebral fracture who have an

FN T-score below �2.5.

Clinical vertebral fractures were reduced among those who

continued ALN treatment in the FLEX cohort as a whole

(RR¼ 0.45, 95% CI 0.24–0.85), and there was no evidence of

interaction with vertebral fracture prevalence.(4) In this analysis,

we did not find evidence that this protective effect varied

significantly across levels of FN T-scores in women without a

vertebral fracture at FLEX baseline. However, the ability to

identify differences was limited by the small number of these

fractures in the FLEX Trial. Morphometric vertebral fracture was

not reduced with continued ALN use in the FLEX cohort.(4) and

we did not find evidence of any differences across levels of FN T-

scores in women without a prevalent vertebral fracture.

Among women with a prevalent vertebral fracture, we did not

identify any subgroup with a reduction in NVFs with continued

ALN use. Those with FN T-scores of�2.5 or less had an RR for NVF

of 1.11 (95% CI 0.61–2.02) for continued ALN use. As reported

previously, this group as a whole did not have a reduction in NVF

risk during the FLEX Trial (RR¼ 1.20, 95% CI 0.80–1.8).(4) In

contrast, after 3 years of ALN use in the FIT, NFV risk appeared to

be reduced among women with prevalent vertebral fracture,

although the result did not quite achieve statistical significance

(RR¼ 0.80, 95% CI 0.63–1.01).(1) A subgroup analysis of women

with prevalent vertebral fracture in the FIT found no interaction

for the outcome of all clinical fractures for those with baseline FN

BMDs above and below the median (0.59 g/cm2).(13)

For women with a prevalent vertebral fracture, the protective

effect of continued ALN treatment for clinical vertebral

fractures, previously identified in the FLEX cohort as a whole,(4)

did not differ significantly across levels of FN T-scores,

although the numbers were small. We have reported previously
SCHWARTZ ET AL.



that morphometric vertebral fracture was not reduced with

continued ALN use among women with prevalent vertebral

fracture,(4) and we did not find evidence of differences across

levels of FN T-scores. As we noted in our report on the main FLEX

Trial results, women with prevalent vertebral fracture have a

higher absolute risk of clinical vertebral fracture and therefore

may benefit from continued ALN use.(4)

In models comparing those who did or did not lose bone

during an average of 5 years of ALN use (from FIT to FLEX

baseline), we found no differences in the risk of fracture for those

continuing or discontinuing ALN. This suggests that BMD

changes during ALN use, and therefore monitoring of BMD, are

not useful in identifying women most likely to benefit from

continued ALN use.

Women with low BMDs but without a prevalent vertebral

fracture have a higher risk of NVFs than of vertebral fractures. In

an analysis of this subset of women in the placebo arm of the FIT,

NVFs accounted for over 90% of the total days of limited activity

owing to fractures.(14) Thus the effect of treatment on the risk of

NVFs should be a central consideration in deciding whether to

continue treatment in these patients. Our results suggest that

continuing treatment for at least 5 more years will benefit those

who have not yet achieved a femoral neck BMD T-score of

greater than �2.5, whereas those with an FN T-score of greater

than �2 do not appear to benefit.

The interaction between baseline BMD and efficacy for

prevention of NVFs in women without a prevalent vertebral

fracture has been observed in other trials of bisphospho-

nates,(3,15) but the underlying mechanism is not understood. It is

possible that inhibition of resorption is most effective in women

with the lowest BMDs because the strength of thinner trabecular

struts and cortical bone is more strongly influenced by resorption

pits.(16) Biomechanical studies are needed to clarify the under-

lying mechanism of action.

These analyses are limited by the small numbers of fractures in

the FLEX Trial, so our ability to detect differences in subgroups is

limited. Conclusions also must be tempered by the post hoc

nature of these analyses. However, the FLEX Trial provides a

unique set of data on the effects of continuing ALN use, an issue

that is important to patients and clinicians who often face

decisions on long-term treatment.

Among women who have used ALN for 5 years, those

who do not have a vertebral fracture but have low BMD may

benefit in terms of prevention of NVFs from continuing ALN

use for an additional 5 years. However, continuing ALN in

women with T-score of greater than �2 does not appear to

provide benefit in the prevention of NVFs. This is a new factor

for clinicians and patients to consider in making treatment

decisions, in addition to the benefit from prevention of clinical

vertebral fracture in all participants that was reported from the

main FLEX Trial.
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