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Abstract

Purpose

The most frequent adverse effects of aromatase inhibitors (AI) are
arthralgia and bone loss induction. These reduce the quality of life of
patients and their adherence to the treatment. This study evaluates the early
Al cessation caused by Al intolerance, and the evolution of joint pain and
health-related quality of life (HRQoL) during Al treatment until 1-year
after AI completion.

Methods

Data of 910 women diagnosed with early breast cancer and candidates for
Al were recruited in B-ABLE cohort. Al discontinuation was analyzed by
survival analysis, including Kaplan—Meier estimation and Cox regression.
Patients were distributed in three groups of the study according to previous
tamoxifen (TAM) exposure and length of AI treatment: TAM-2yAl,
TAM-3yAl, and 5yAl. Evolution of joint pain and HRQoL in osteoporosis
was evaluated using Visual Analog Scale (VAS) and ECOS-16 tests,
respectively, from baseline to 1-year after Al completion through repeated-
measures ANOVA.

Results

Risk of Al discontinuation was increased in patients previously exposed to
tamoxifen compared to non-exposed (adjusted HR 5.30 [95% CI 2.23 to
12.57]). VAS and ECOS-16 scores of TAM-2yAl and TAM-3yAl groups
increased during Al treatment, mainly during the first 3—12 months. After
l-year from AI completion, values tend to decrease to baseline levels. In
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SyAl group, VAS and ECOS-16 levels increased at three months, and VAS
remained significantly higher at 1-year post-treatment.

Conclusions

Al therapy increased joint pain and reduced HRQoL, mainly during the first
year of treatment. Patients previously treated with tamoxifen experienced
greater pain when they switched to Al therapy and had an excess risk of
discontinuation during the first 12 months.

Trial registration

ClinicalTrials.gov: NCTO03811509. Registered 28 January 2018-
Retrospectively registered, https://clinicaltrials.gov/ct2/show
/NCT03811509.
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Introduction

Aromatase inhibitors (Al) are the recommended therapy for early estrogen-
receptor-positive breast cancer [1]. The introduction of Als has improved the
overall survival to 80% [2, 3]. However, this therapy has been related to
several side effects that reduce the quality of life of these patients and their
adherence to Al treatment [4]. The most frequent adverse effects are arthralgia
—defined as joint pain—and bone loss induction [5, 6, 7].

Joint pain etiology due to Als remains unknown, but has been related to
estrogen depletion [8]. Additionally, decreased estrogen production induces
bone loss, and therefore increases the risk of fragility fracture [9], morbidity,
and mortality [10]. Validated tools for pain and health impairment assessment
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include Visual Analog Scale (VAS) and health-related quality of life (HRQoL)
in osteoporosis (ECOS-16) [11, 12, 13]. The VAS has also been widely used
in breast cancer patients, including the Barcelona—Aromatase induced Bone
Loss in Early breast cancer (B-ABLE) cohort [14, 15], whereas ECOS-16 has
not been validated in these patients.

The B-ABLE cohort is a prospective, clinical cohort study of women
diagnosed with early breast cancer and candidates for Al treatment that aims
to improve the quality of life in patients with breast cancer (ClinicalTrials.gov
Identifier: NCT03811509) [16]. Previous findings in the B-ABLE cohort have
described a worsening of joint pain in 50% of patients at 3 and 12 months
after starting Al treatment, and an increased bone loss in up to 45% of patients
after 2 years of Al treatment [15, 17].

The main objective of this study was to evaluate early cessation of Al due to
patient intolerance in the B-ABLE cohort. Additionally, evolution of joint
pain and HRQoL during Al treatment, and up to 1-year post-treatment, was
assessed.

Materials and methods

Study design

The B-ABLE cohort is a prospective, interventional, clinical cohort study of
postmenopausal women diagnosed with early estrogen-receptor-positive
breast cancer and candidates for Al (letrozole or exemestane) [16, 18].
Patients were recruited from January 2006 to June 2018 in Hospital del Mar
(Barcelona, Spain). End of treatment was considered a total of 5 years of
hormonal adjuvant therapy, according to American Society of Clinical
Oncology recommendations [19].

Participants

Participants were included upon starting Al therapy, either 6 weeks post-
surgery or 1 month after the last cycle of chemotherapy (Al patients) for a
5-year treatment program (5yAl group); or alternatively, after taking
tamoxifen (TAM-Al-patients) for 2—3 years and initiating Al to complete

5 years of anti-estrogen therapy (TAM-2yAl and TAM-3yAlI groups) (Fig. 1).
Postmenopausal status was defined as patients > 55 years old with amenorrhea
for > 12 months, or those <55 with luteinizing hormone levels > 30 mIU/mL
or follicle-stimulating hormone values > 40 mIU/mL.
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Fig. 1

Flowchart of patients from B-ABLE cohort included in the study. 2y 2 years, 3y
3 years, 5y 5 years, Al aromatase inhibitor, ECOS-16 health-related quality of
life questionnaire in osteoporosis, 7TAM tamoxifen, VAS visual analogic scale
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Data for a number of demographic and clinical variables were collected,
including age at recruitment, body mass index (BMI), and bone mineral
density (BMD) among others. Exclusion criteria included previous history of
any metabolic, endocrine, or bone diseases, as well as alcoholism, rheumatoid
arthritis, and concurrent or prior treatment with bisphosphonates (BP), oral
corticosteroids, or any other bone-active drug except tamoxifen. Those who
developed osteoporosis during the treatment were immediately prescribed oral
BP treatment and censored from the study.

Additionally, all participants received supplements of calcium and
25(0OH)vitD3 tablets (1000 mg and 800 IU daily, respectively), and those with
baseline 25-hydroxyvitamin D deficiency (<30 ng/mL) received an additional
dose of 16,000 IU of oral calcifediol (HIDROFEROL® FAES FARMA) every
2 weeks.

Study outcomes
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Treatment discontinuation due to Al intolerance

Participants who decided to discontinue Al treatment due to an intolerable
increase in joint pain were designated as Al-intolerant.

VAS

Visual analogic scale (VAS) was used to score the intensity of self-reported
joint pain at baseline (before starting Al therapy), at 3 months and every

12 months until 1 year after concluding Al therapy. Score ranged from 0 (no
pain) to 10 (maximum pain). The question associated to the VAS reads as
follows (translated from Catalan and Spanish by the authors): ““please, score
the intensity of the pain you feel in your peripheral joints (knee, wrist,
fingers/toes, elbow, shoulder, etc.), excluding spine/back pain and pain at the
operated area” [14].

ECOS-16

The ECOS-16 questionnaire is a short version of the combination of the
Osteoporosis Quality Of Life Questionnaire and the Quality of Life
Questionnaire of the European Foundation for Osteoporosis [12].

ECOS-16 was used to score the assessment of health-related quality of life
(HRQoL) in osteoporosis at baseline (before starting Al therapy), 3 months
and every 12 months until 1 year after concluding Al therapy. Score ranged
from 12 (best possible health status) to 75 (worst possible health status).

Statistical methods

Cumulative hazard plots and Cox proportional hazards models by Kaplan—
Meier estimation were carried out. Hazard ratios (HR) are reported with 95%
confidence intervals [95% CI], using patients non-exposed to tamoxifen (Al
patients) as reference group. Additionally, proportionality assumption was
tested. Survival analysis was adjusted by age, body mass index, BP use, and
baseline VAS and ECOS-16 scores. Survival analysis of Al-intolerants
according to previous tamoxifen exposure was analyzed in all B-ABLE
participants.

Baseline differences between groups of participants who completed Al
treatment were assessed by one-way ANOVA. VAS and ECOS-16 changes in
each group were analyzed by repeated-measures ANOVA from baseline to
each appointment, until 1 year after Al therapy conclusion. Interaction of BP
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with study outcomes was tested.

Statistical analysis was carried out using R for Windows version 3.3.3
(foreign, compare Groups, plyr, and ggplot2 packages) and SPSS Statistics
version 22.0. P values lower than 0.05 were considered significant, and all
statistical contrasts were corrected by Bonferroni test for multiple
comparisons.

Results

Al discontinuation

Of 910 patients recruited in the B-ABLE cohort, 36 interrupted their treatment
due to Al intolerance, of which 20 patients (55.6%) had previous tamoxifen
exposure (TAM-AI patients) and 16 (44.4%) were not exposed (Al patients).
In survival analysis, proportionality assumption was significant (p < 0.05). For
this reason, data were censored at 12 months of follow-up (Fig. 2). Unadjusted
Cox analysis estimated a discontinuation HR of 5.10 [95% CI 2.25 to 11.58]
in the TAM-AI group, compared with Al patients. After adjustment, HR was
5.30 [95% C1 2.23 to 12.57] (p <0.01). Moreover, in the adjustment, higher
baseline VAS levels were associated with Al intolerance (HR; 1.26 [95% CI
1.06 to 1.49], p <0.05).

Fig. 2

Cumulative hazard plot of treatment discontinuation due to Al intolerance.
Kaplan—Meier curve shows early Al cessation due to extreme pain, in terms of
cumulative hazards. A4/ patients treated with aromatase inhibitors, TAM-AI
patients previously treated with tamoxifen who switched to Al therapy
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of patients TAM-AI 294 282 262 245 245
Time 0 3 6 9 12
(months)
Cumulative number of events (n):
I 2 2
Group i v 9 ¢
of patients TAM-AI 0 6 6 15 20
Time 0 3 6 9 12
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Pain evolution during Al treatment

Currently, 358 participants had completed Al treatment and VAS and/or
ECOS-16 values recorded for all appointments, including the post-treatment
visit at 1-year follow-up. Baseline characteristics of patients are detailed in
Table 1. The TAM-3yAl group was younger and had lower BMI, compared to
the SyAl group (p <0.001 and p <0.05, respectively). The groups did not
differ in baseline VAS and ECOS-16 scores nor in the proportion of patients
treated with BP.
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Table 1

Baseline characteristics of selected participants

TAM-2yAl TAM-3yAl SyAl value
(n=159) (n=126) m=173) 7

Age (mean+SD)  60.3+9.81 58.1+8.71° 62.8+6.99  <0.001

BMI (mean+ SD)  28.4+5.73 27.9+5.14° 29.7+4.85  0.013

BP [1 (%)] 19 (32.2%) 27 (21.4%) 35(20.2%)  0.152

VAS (mean+SD)  2.45+2.31 2.39+2.46 2.19+2.28  0.681
ECOS-16 (mean =

SD) 27.4+10.9

26.2+13.6 24.3+£10.7 0.160

2y 2 years, 3y 3 years, 5y 5 years, Al aromatase inhibitor, BMI body mass index,
BP bisphosphonates, VAS visual analogic scale, ECOS-16 evaluation of health-
related quality of life in osteoporosis, 7TAM tamoxifen

In one-way ANOVA differences in post hoc comparisons are annotated as *(p
value <0.001) and (p value < 0.05), compared with SyAl group

VAS score

Absolute VAS values during follow-up are reported in Table 2. Mean values

of absolute changes in VAS from baseline to post-treatment are summarized in

Fig. 3. Repeated-measures ANOVA in each group showed significant
differences in VAS progression during follow-up (p <0.001). No significant
interaction effect was found between VAS and BP (p > 0.05).
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2y 2 years, 3y 3 years, 5y 5 years, Al aromatase inhibitor, n/a non-applicable, SD

standard deviation, 7AM tamoxifen

Table 2
Absolute VAS values at each appointment, from baseline to one-year post-treatment, in
each group
TAM-2yAl TAM-3yAl SyAl
(n=59) (n=126) (n=172)
Mean + SD Mean + SD Mean + SD
Baseline 2.45+2.31 2.39+2.46 2.16£2.24
3 months 391+2.84 3.29+2.83 3.01 £2.68
12 months 427+2.96 3.75+£2.65 3.26+£2.76
24 months 3.58+2.97 3.28+2.65 3.32+2.68
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TAM-2yAl TAM-3yAl SyAl

(n=159) (n=126) (n=172)

Mean £ SD Mean £ SD Mean = SD
36 months n/a 3.37+2.86 3.10+2.79
48 months n/a n/a 3.22+2.77
60 months n/a n/a 3.14 +2.88
Post-treatment 2.97+2.58 2.924+322 2.99+2.89

2y 2 years, 3y 3 years, 5y 5 years, Al aromatase inhibitor, n/a non-applicable, SD
standard deviation, 7AM tamoxifen

Fig. 3

Individual absolute change in VAS score during follow-up in each group of
patients. a TAM-2yAl, b TAM-3yAl, and ¢ SyAl. Mean +95% CI is reported.
Post hoc comparisons from baseline in repeated-measures ANOVA: *p <0.05,
**p <0.01, ***p<0.001. 2y 2 years, 3y 3 years, 5y 5 years, Al aromatase
inhibitor, TAM tamoxifen

A TAM-2yll group B TAM-ZyAl group
] I}
2 21 o =
8 S,
£ 22 -
3 . ! 3
-] I o LT I
& 475 - ¥ - :
E- ] “m\\ E
oy 2 73] 1
g 1.25 y \-\H ,‘_{; # |
. 1 -
= f’f = Eors
¢ ors # . &
? _,.-"" HHN.._‘ =
8 os / E 0s
5 o2 i ' o
- ff =0
E 0328 E
E, < °

Hase e 3 enonihs 12 raerion 24 enoniha Post-reatmesd Basesne 3 months 12 monta 24 monthy M monsa

Visit Visit

L Syl group

=1m
g
g ¥
=
=
i 125
8 [—
E '-F'-‘_/-"'-F'-'-‘_\-‘-‘-‘_\-\_\_\_-
W
o i
- 078
.}
% as
-
=
o
2ax
i
£
o
Barkrics 3 v, 12monfa Jdmonfa M eocls 48 meesa 80 o, Pord-Peatrrend

Visit

10 de 20 23/05/2019 15:19



e.Proofing

11 de 20

https://eproofing.springer.com/journals_v2/printpage.php?token=hwe...

TAM-2yAl patients

In Fig. 3a, a significant increase of joint pain was observed at 3 months (1.46
[95% C1 0.74 to 2.17], p<0.01), 12 months (1.82 [95% CI 1.03 to 2.61], p <
0.001), and 24 months (1.14 [95% CI 0.37 to 1.91], p <0.05), compared to
baseline. At 1-year post-treatment, VAS levels were comparable to baseline
values (0.53 [95% CI —0.20 to 1.25], p =1.00).

TAM-3yAl patients

Likewise, TAM-3yAl patients (Fig. 3b) reported a significant increase of joint
pain at 3 months (0.91 [95% CI 0.50 to 1.32], p <0.001), 12 months (1.36
[95% CI 0.90 to 1.82], p <0.001), 24 months (0.88 [95% CI1 0.48 to 1.31], p <
0.001), and 36 months (0.98 [95% CI 0.51 to 1.44], p <0.001), compared to
baseline values. At 1-year post-treatment, joint pain was comparable to
baseline VAS values (0.53 [95% CI 0.05 to 1.01], p = 0.46).

5yAl patients

As shown in Fig. 3c, joint pain was significantly increased at each
appointment during Al treatment (p <0.001 for all), compared to baseline
VAS values (3 months: 0.85 [95% CI1 0.52 to 1.18; 12 months: 1.10 [95% CI
0.74 to 1.47]; 24 months: 1.16 [95% CI 0.80 to 1.52]; 36 months 0.95 [95%
CI 0.54 to 1.35]; 48 months: 1.07 [95% CI 0.66 to 1.47]; 60 months 0.98
[95% CI 0.60 to 1.35]) and also at 1 year post-treatment (p <0.01): VAS 0.83
[95% CI1 0.42 to 1.25].

A sub-analysis of patients reporting a clinically relevant change during the
follow-up (VAS change > 2 points from baseline) showed the greatest
increases in joint pain during the first 3—12 months: 36 patients (61.02%) in
the TAM-2yAlI group had a mean VAS change of 2.81 [95% CI 1.98 to 5.26]
at 3 months and 3.48 [95% CI 2.58 to 6.11] at 12 months; in the TAM-3yAl
group, 81 patients (64.29%) had a mean change of 1.73 [95% CI 1.23 to 4.02]
at 3 months and 2.57 [95% CI 2.06 to 4.88] at 12 months; and 117 patients
(68.02%) in the 5yAl group had a mean change of 1.37 [95% CI 0.93 to 3.73]
at 3 months and 1.92 [95% CI 1.48 to 4.37] 12 months.

ECOS-16 score

Absolute ECOS-16 values during follow-up are reported in Table 3 and the
mean values of absolute changes from baseline to post-treatment are
summarized in Fig. 4. Repeated-measures ANOVA showed significant

23/05/2019 15:19



e.Proofing

https://eproofing.springer.com/journals_v2/printpage.php?token=hwe...

differences in ECOS-16 during follow-up in each group (TAM-2yAl: p <0.05;
TAM-3yAl: p <0.05; and S5yAl: p <0.001). No significant interaction effect
was found between ECOS-16 and BP (p > 0.05).

Table 3

Absolute ECOS-16 values at each appointment, from baseline to one-year post-
treatment, in each group

TAM-2yAl TAM-3yAl SyAl

(n=48) (n=121) (n=169)

Mean + SD Mean + SD Mean + SD
Baseline 26.79 £ 11.45 25.55+13.39 2428 +£10.63
3 months 28.08+12.95 27.80+13.60 28.85+ 14.33
12 months 32.06+15.64 27.29+13.33 29.50+13.79
24 months 30.75 +14.01 27.69 + 14.94 29.92 + 14.33
36 months n/a 28.45+15.20 30.91+15.20
48 months n/a n/a 31.01 £15.83
60 months n/a n/a 30.78 £14.98
Post-treatment 29.48 +15.07 27.24+15.45 30.03 +14.86
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2y 2 years, 3y 3 years, 5y 5 years, Al aromatase inhibitor, n/a non-applicable, SD
standard deviation, 7AM tamoxifen

Fig. 4

Individual absolute change in ECOS-16 score during follow-up in each group of
patients. a TAM-2yAl, b TAM-3yAl, and ¢ SyAl. Mean +95% CI is reported.
Post hoc comparisons from baseline in repeated-measures ANOVA: *p <0.05,
**p <0.01, ***p<0.001. 2y 2 years, 3y 3 years, 5y 5 years, Al aromatase
inhibitor, TAM tamoxifen
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TAM-2yAl patients

ECOS-16 score (Fig. 4a) was increased after starting Al treatment with the
worst values detected after 12 months of treatment (5.27 [95% CI 1.87 to
16.97], p <0.05).

TAM-3yAl patients

Similarly, in TAM-3yAl patients (Fig. 4b), ECOS-16 increased from baseline,
with the greatest increase at 36 months (2.90 [95% CI 1.02 to 13.33], p <
0.05).

5yAl patients

Significant increases (p <0.001) of ECOS-16 were observed at each follow-up
visit, compared to baseline values (3 months: 4.56 [95% CI 3.02 to 14.73];
12 months: 5.22 [95% CI 3.69 to 15.31]; 24 months: 5.64 [95% CI 4.01 to
16.35]; 36 months: 6.34 [95% CI 4.93 to 17.88]; 48 months: 6.72 [95% CI
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4.79 to 19.43]; 60 months: 6.49 [95% CI 4.56 to 19.20]; and 1-year post-
treatment: 5.75 [95% CI 3.85 to 18.20]).

Discussion

In this prospective study, a 3.96% of breast cancer patients treated with Al
and recruited in the B-ABLE cohort discontinued treatment due to Al
intolerance. Patients with previous exposure to tamoxifen therapy had a 430%
increased risk of discontinuation during the first 12 months, compared to Al
monotherapy. VAS and ECOS-16 scores increased rapidly in the first

3-12 months of treatment, and then stabilized. About 65% of all participants
experienced arthralgia, according to VAS scores.

According to clinical trials and other published studies, up to 30% of patients
discontinued Al due to its toxic effects [4], and 24.3% of patients
discontinued due to musculoskeletal symptoms during the first 2 years, with a
median of 6.1 months [20]. In contrast, discontinuation for Al intolerance was
lower (3.96%) in the B-ABLE cohort, with an overall discontinuation during
the treatment period of 14.51%. This difference might be explained by the
vitamin D supplements prescribed, which diminished arthralgia levels [14],
and the close monitoring of patients in the B-ABLE cohort, compared to usual
care.

Furthermore, the present study considered previous tamoxifen therapy in
evaluating pain reported by Al-treated patients. Hence, patients were
distributed in three groups according to length of Al treatment, based on
tamoxifen exposure: TAM-2yAl, TAM-3yAl, and 5yAl. VAS and ECOS-16
scores were recorded from baseline until 1-year post-treatment.

In TAM-2yAl and TAM-3yAl patients, VAS and ECOS-16 scores increased
during Al treatment, mainly during the first 3—12 months. These levels were
maintained and even slightly reduced until the end of Al treatment. At 1-year
post-completion, values tended to decrease to baseline levels.

The 5yAl patients showed a rapid increase in VAS and ECOS-16 levels at
3 months of Al therapy; from this point on, values stabilized or increased
slightly until end of treatment. In contrast to patients exposed to tamoxifen,
joint pain in SyAl patients decreased slightly after completing Al treatment
but remained significantly higher at 1-year post-treatment.

Despite increased joint pain and the worsening of HRQoL that persisted after
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Al completion in SyAl patients, their absolute VAS levels were lower than
patients previously treated with tamoxifen. These results are in accordance
with Kadakia et al., who reported that previous tamoxifen users have a greater
worsening in musculoskeletal symptoms and a significantly worse VAS score
at 3 months of treatment, compared to non-users [4]. These higher joint pain
levels observed in previous tamoxifen users might be associated with the early
therapy discontinuation due to Al intolerance detected in TAM-AI patients of
B-ABLE.

Other researchers have observed a decline in self-reported pain during the first
year of treatment in patients using zoledronic acid [21]. However, oral BP
therapy was not associated with Al intolerance, VAS, or ECOS-16 values in
the B-ABLE cohort. Further research is needed to confirm or discard a
potential role of BP in modulating joint pain in Al-treated patients.

A limitation of the study is that our cohort, recruited from the population
served by our hospital, is likely more closely monitored than patients not
included in a study cohort. Moreover, all patients in the B-ABLE received
vitamin D supplements which may have contributed to decrease pain scores
and the incidence of Al discontinuation in our study, compared to general
clinical practice. Another limitation is the potential subjectivity of VAS and
ECOS-16 outcomes, as pain is essentially a subjective perception influenced
by a complex interaction of behavioral, environmental, biological, and social
factors. However, the daily experience of toxic effects produced by therapies
1s comprehensively captured by self-reported pain assessment [22]. Likewise,
pain has a high concordance with HRQoL [23, 24].

In conclusion, Al therapy increased joint pain and reduced HRQoL, measured
by VAS and ECOS-16 scores. respectively, mainly during the first year of
treatment. At 1-year post-treatment, both values returned to baseline levels in
patients previously treated with tamoxifen, while patients treated with Al
monotherapy for 5 years maintained higher levels of joint pain, compared to
baseline. On the other hand, breast cancer patients previously treated with
tamoxifen experienced greater pain when they switched to Al therapy and
therefore had an excess risk of discontinuation during the first 12 months,
compared to patients not exposed to tamoxifen. Strictly monitoring Al
patients, especially previous tamoxifen users, might reduce the incidence of
Al-treatment discontinuation.
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