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Identification

Screening

Included

Identification of new studies via databases and registers

Records identified from:
Databases (n = 3,320)
Registers (n=0)

Records removed before screening:
Duplicate records (n=478)
Records marked as ineligible by automation
tools (n=0)

Records removed for other reasons (n = 0)

Records screened
(n =2,842)

Records excluded
(n=2781)

l

Reports sought for refrieval
(n=61)

Reports not retrieved
(n=0)

:

Reports assessed for eligibility
(n=61)

Reports excluded:

No ornot a health related outcomes (n = 45)
GBTM not used for adherence
trajectories (n = 2)

Duplicated report(n = 1)

New studies included in review

(n=13)
Reports of new included studies
(n=18)
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Explication sur la création de la mesure de I'adhésion (1/2)

Achat d’une boite de Achat d’une boite de Achat d’une boite de
30 comprimés 30 comprimés 30 comprimés
Jou:/ Jour 20 Jour 30 Jour;O/
. 5 ] 1
Exemple Patiente 1: i 4 > >

30 jours couverts par les médicaments 30 jours couverts par les médicaments 30 jours couverts par les

médicaments

| |
Mois1:PIC=1 Mois2:PIC=1 Mois3:PIC=1
Non couvert par des
Achat d’une boite de médicaments pendant 15 Achat d’une boite de Achat d’une boite de
30 comprimés jours: probleme 30 comprimés 30 comprimés

N\
Jour 1 Jour30\. Jour4s Jour 6%75
Exemple Patiente 2 : F IW I I I »
30 jours couverts par les médicaments | / i/ 30 jours couverts par les médicaments Couvert 30 jours
s | .

| | |
Mois1:PIC1=1 | Mois 2 : PIC=0,5 I Mois 3: PIC=1




Explication sur la création de la mesure de I'adhésion (2/2)

Achat d’une boite

% Journal d’approvisionnement Achat d’une boite Achat d’une boite de 30 comprim:
de 30 comprimés de 30 comprimés e omprimes
P2 30 29 28

+* Journal de disponibilité binaire
EEIFEFE P EE I EIETEEE = EE
P1 1 i, 1 . 1 al 1 . 1 1 1 1
P2 1 1 1 1 1 0 0 1 1 1

% Calendrier mensuel de la PJC (du mois 1 au mois 60)

e e S

P1 1 1 1 1 1 1 1

0

P2 1 0,5 1 0,5 0,8 0,9
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Inclusion

Medication adherence

Any study about medication adherence, estimated with
any kind of method whether direct (e.g., pill count or
plasmatic measurement) or
indirect (e.g., questionnaire, adherence measure using
medication  database such  as the proportion  of
dayso covered medication possessing ratio, medication

gap).

Group-based trajectory

The group-based trajectory modeling a statistical
methodology for modeling the evolution
of medication adherence over time. This includes the
based method described by Nagin et al. *and all its
extensions.

Adherence trajectory

Adherence  trajectory  estimated  with group-
based trajectory as  defined by Nagin et
al. and considered as an independent variable in
any statistic modeling.

Health related outcomes

Health-related outcomes any health results measured
following an intervention or behavior (e.g., surgery,
treatment etc.) that describe a consequence of disease,
treatment, or event for an individual. These health-
related outcomes can be symptoms, hospitalizations,
death, patientds quality of life, participation in
activities, and social roles

Domain

Health

Type of document

Original article,

Excluded: Conference abstract, commentaries, letter to
editors, review. They will be nevertheless checked for
references

Timeline

No restriction

Language

No restriction, document in other languages than
English will be translated and extracted

Population

No restriction
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Five-Year Adjuvant Endocrine Therapy Adherence
Trajectories Among Women With Breast Cancer:

A Nationwide French Study Using

Administrative Data

Grégory Lailler,! Victoria Memoli,> Christine Le Bihan Benjamin,1

. . 2 . . 3 . . .24
Marc-Karim Ben Diane,” Sophie Lauzier,” Julien Mancini,

Philippe Jean Bousquet,2’5 Anne-Déborah Bouhnik?

Abstract

This study aimed to describe adjuvant endocrine therapy adherence trajectories over 5 years and to identify
factors associated with these trajectories, in a nationwide French cohort of breast cancer survivors. Among
the 33,260 women included, 23,202 (68.8%) had a continuous optimal adherence trajectory. The main factors
associated with nonadherence trajectories were extreme age (younger than 50 and older than 70 years) and
switching adjuvant endocrine therapy.

Background: Adjuvant endocrine therapy (AET) improves long-term survival of breast cancer patients, yet many
women are nonadherent or discontinue this treatment. In this study we aimed to describe AET adherence trajectories
over 5 years after treatment initiation and to identify factors associated with these trajectories, in a nationwide French
cohort of breast cancer survivors. Patients and Methods: Every woman diagnosed with a first nonmetastatic breast
cancer in 2011 in France who initiated AET in the 12 months after surgery was included from the French cancer cohort.
We identified all reimbursements for AET from national health administrative data sets and modeled AET adherence
trajectories over 5 years, using group-based trajectory modeling on the basis of the monthly proportion of days
covered by AET. Associated factors were identified using multinomial logistic regressions. Results: We included
33,260 women. A 6-trajectory model was selected: 1, immediate discontinuation (6.6%); 2, continuous suboptimal
adherence (4.3%); 3, progressive nonadherence then discontinuation (6.3%); 4, early nonadherence then discontin-
uation (5.7%); 5, continuous optimal adherence (68.8%); and 6, late nonadherence then discontinuation (8.3%). The
main factors associated with nonadherence trajectories were extreme age (younger than 50 and older than 70 years)
and switching AET. Conclusion: Approximately 70% of women had optimal adherence over all 5 years. The original
nationwide approach enabled us to identify the “continuous suboptimal adherence trajectory” never previously
described.

Clinical Breast Cancer, Vol. 21, No. 4, e415-26 © 2021 Elsevier Inc. All rights reserved.

Keywords: Breast cancer, Epidemiology, Group-based trajectory modeling, Hormone therapy, Medication adherence, Phar-

maco-epidemiology
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Introduction

Breast cancer (BC) is the most frequent cancer among women
worldwide, and the leading cause of cancer-related female mortality.'
According to the World Health Organization, 2.1 million women
were diagnosed with BC in 2018." Thanks to advances in screening,
diagnosis, and therapy in recent decades, the prognosis of BC has
improved, with a 5-year survival rate of 89.9%.” Between 60% and
80% of affected women have hormone-receptor positive BC.”” In
addition to other treatments (surgery, chemotherapy, radiotherapy,
and/or anti-HER2), adjuvant endocrine therapy (AET) is recom-
mended for these women as a preventative measure against recurrence
and death. AET must be taken daily for at least 5 years.®

Many studies report that a large proportion of patients are
nonadherent to AET'Y (ie, do not initiate the treatment, do
not take it on a daily basis, or discontinue it prematurely
[nonpersistence]).'’  Nonadherence to treatment, especially

nonpersistence, increases the risk of recurrence and

mortality.'”'>!?

In a systematic review by Murphy et al, the proportion of
women adherent to AET ranged from 41% to 72% at the end of
5 years of treatment.” Furthermore, a French study, on the basis
of health care reimbursement claims, estimated that approxi-
mately 31% of women discontinued AET before the end of the
fifth year of treatment.” Accurately measuring adherence over
time presents a challenge, because of its complex nature.
Numerous methods are routinely used, including medication
possession ratio (MPR), proportion of days covered (PDC), and
adherence ratio.'® Most studies that measure adherence on the
basis of data for health care reimbursement claims use the PDC,
defined as the number of days covered by the treatment during
an observation period.”"”

Adherence is often measured in binary terms and dichotomized
into “adherence” and “nonadherence,” with a cutoff point of 80%
(ie, MPR or PDC > 80%) being commonly adopted.](’ However,
this method results in a major loss of information, and does not
consider the diverse and dynamic nature of adherence, especially for
long-term medications. For example, despite exposure to different
risks, a person who continues AET for 5 years but regularly misses
scheduled doses, and a person with good initial adherence who
finally discontinues AET, might both have the same PDC.
Consequently, with the binary method, both patients will be
recorded as nonadherent, yet the important differences between
their adherence trajectories over time will be completely lost.

This major drawback to the binary adherence method led to the
development of a new approach to measure treatment adherence
using group-based trajectory modeling (GBTM)."” This validated
approach'® makes it possible to identify homogeneous patient group
profiles as a function of time for a given indicator (eg, continuous
monthly PDC). These profiles, represented by adherence trajec-
tories, capture adherence dynamics throughout the entire duration
of treatment. Although the GBTM approach has already been used
to identify AET adherence trajectories,”'®'” no study has yet been
conducted in a nationwide French cohort.”'®'? Such a study would
provide exhaustive identification of trajectories and avoid selection

bias.
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Accordingly, the aims of the present study were: (1) to describe
AET adherence over 5 years after treatment initiation in a nation-
wide French cohort of women diagnosed with early BC using 2
approaches: a binary adherence indicator (PDC > 80%) to allow
comparisons with existing studies, and a GBTM-based approach
with continuous monthly PDC; and (2) to study factors associated
with trajectories identified with the GBTM-based method.

Patients and Methods
Data

This observational study was on the basis of data from the
ongoing French cancer cohort of the National Cancer Institute,
whose methodology has been described elsewhere.”’ Briefly, it
consists of extracting and analyzing data from the French National
Health Data System (SNDS) database. For each person living in
France, the SNDS contains all data on health care consumption
and reimbursement claims (eg, hospitalization, outpatient care,
medications) and information on coverage periods for people with
long-term disease (LTD), including cancer status. The latter
subpopulation benefit from 100% health care reimbursement.”!
All people diagnosed with, or treated or followed for cancer

20

since 2010 are identified using an algorithm™ and included in the

cohort.

Population

Our study population comprised all women aged 18 years or
older, first diagnosed with nonmetastatic BC (International Classi-
fication of Diseases, 10th Revision [ICD-10] codes beginning with
C50) in 2011 who underwent a mastectomy or a lumpectomy (see
Appendix A in the online version) and had at least 1 reimbursement
for AET (tamoxifen or aromatase inhibitors [Als]; see Appendix B
in the online version) in the 365 days after surgery. The date of
diagnosis was considered the date of first surgery. Women with an
ICD-10 code for metastasis (beginning with C77, C78, or C79)
within 6 months after diagnosis were considered to have metastatic
cancer and were excluded. Women with at least 1 hospital stay
associated with BC diagnosis, radiotherapy, or chemotherapy, and
those with LTD status for BC before 2011, were also excluded.

Adbherence Measurement

For each person included, we identified all reimbursements for
AET in the 5 years after first AET delivery. Taking into account the
number of pills per box purchased (28, 30, or 90 pills) and whether
the individual was taking one 20-mg pill or 2 10-mg pills of
tamoxifen a day, or one Al pill a day, we created a supply diary that
recorded the patient’s remaining daily number of pills. Patients were
allowed to accumulate a pill supply for up to 180 days.* When
hospitalized, they were expected to bring their AET medication
with them and to take it according to their usual prescribed
schedule. To measure AET adherence, the 5-year follow-up period
was divided into 60 months of 30 days, and the monthly PDC was
computed as the number of days covered by medication dispensed
divided by 30. The continuous monthly PDC therefore ranged
between 0 (0% of days covered by AET for a given month) and 1
(100% of days covered).

"X/



For women who died, were lost to follow-up, or had BC recur-
rence or a second cancer (ICD-10 codes beginning with “C”), the
follow-up period was censored at the end of the month preceding
whichever of these 3 events came first. Loss to follow-up was defined
as a period of 2 years without hospitalization or health care con-
sumption data.”’ BC recurrence and second cancers were defined
using an algorithm adapted from those published by Chubak et al,**
which identified either initiation of chemotherapy or radiotherapy
more than 120 days after starting AET or an ICD-10 code for
metastasis, for another cancer that occurred, or for a second BC
surgery (reconstructive surgery was excluded) more than 180 days
after the first surgery.

Variables of Interest and Factors Associated With
Adberence Trajectories

Sociodemographic Variables. Sociodemographic variables were: age
class (younger than 50, 50-60, 60-70, and older than 70 years);
health insurance scheme (general scheme, agricultural workers’
scheme, self-employed workers’ scheme, other); deprivation score of
the area of residence (FDep) divided into 5 quintiles from the least
(FDep = 1) to most (FDep = 5) deprived areas; being entitled to
“Couverture Médicale Universelle Complémentaire” (a social
benefit that provides minimum social coverage to people without
health insurance); and type of health center where the first surgery
took place (public hospital, university hospital, comprehensive

cancer centet, private hospital, missing information).

Medical Variables. Medical variables were: initial AET delivered
(Al or tamoxifen); switching AET (only 1 type of Al delivered for
the full 5 years, only tamoxifen delivered for the full 5 years,
switching from tamoxifen to Al, switching from Al to tamoxifen,
and switching from one type of Al to another); lymph node surgery
(ie, sentinel node or node dissection); conservative surgery or
mastectomy; adjuvant radiotherapy; adjuvant chemotherapy; neo-
adjuvant chemotherapy; treatment with anti-HER2; the number of
comorbidities measured using the Charlson Comorbidity Index (0,
1, 2, or more)”’; the specialty of the first AET prescriber (general
practitioner, gynecologist/oncologist, other, missing information);
and recurrence of BC or second cancer and death.’

Statistical Analysis

Binary Adherence. We first used the classic binary (dichotomiza-
tion, PDC > 80%) approach to measure annual adherence to AET.
For each year of follow-up, the proportion of women who reached
that threshold was reported and stratified according to the type of
AET (tamoxifen or Al) delivered, age class, and type of AET switch.
Women who died, those lost to follow-up, and those who had a
recurrence of BC or a second cancer were included in the binary

adherence analysis until the year before the relevant event.

Group-Based Trajectory Modeling. Using the GBTM method,
AET adherence profiles (ie, trajectories) were computed from the
continuous monthly PDC, which was calculated over the 60-month
follow-up.'”** Briefly, after defining an a priori number of trajec-
tories, the GBTM method was used to calculate the probability of
an individual belonging to each trajectory. The maximum
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probability rule was applied, whereby the individual was assigned to
the trajectory in which the probability of belonging was highest. We
developed 5 corresponding GBTM models. The number of tra-
jectories increased by 1 in each model. More specifically, the first
trajectory had 3 trajectories, the second 4, and so on. The fifth
model therefore had 7 trajectories. Models were built using second-
or third-degree polynomials. The most relevant model was selected
using the following criteria: Bayes Factor; Bayesian information
criteria; average posterior probability of assignment (>0.70); odds
of correct classification (>5)>>?%; and the researchers’ subjective
assessment of the clinical relevance of the 5 trajectory models

modeled.

Regression Models. Using the selected GBTM model, multinomial
logistic regressions were used to identify independent factors asso-
ciated with each nonadherent trajectory compared with a reference
trajectory, defined as the trajectory that described women with
optimal adherence throughout the 60-month follow-up.

Analyses were performed using SAS (SAS Institute Inc). The
GBTM was applied with Stata 14 software (StataCorp LLC) using

. 726
the “traj” command.””*’

Results
Population

Overall, 52,639 women were identified as newly diagnosed with
BC in France in 2011 and 33,260 women met the present study’s
inclusion criteria (Figure 1). Mean age at diagnosis was 61 years
(SD = 13.1). Most women (79%) underwent conservative surgery
whereas 98% had lymph node surgery. Thirty-five percent had
adjuvant chemotherapy and 72% adjuvant radiotherapy. The first
AET delivery was much more frequently Al than tamoxifen (69%
vs. 31%), and 35% of women had switched AET at least once
during the 5 years of follow-up. During follow-up, 3172 (9.5%)
women died, 5465 (16.4%) had BC recurrence or a second cancer,
and 205 (0.6%) were lost to follow-up. Characteristics of the study
population are presented in Table 1.

Binary Adberence

With adherence to AET defined as a PDC > 80%, the pro-
portion of adherent women decreased from 87% to 71% between
the first and fifth years of follow-up. This decrease was greater
among those who initiated AET with tamoxifen rather than Al
(84% to 64% compared with 89% to 73%; Figure 2).

When stratified according to age class, the proportion of adherent
women decreased more between the first and fifth year of treatment
in the 2 extreme age categories (younger than 50 and older than 70
years).

With regard to first AET switches, a greater decrease in adherence
was observed in those who switched from Al to tamoxifen, whereas
a smaller decrease was seen in those who were prescribed Al
throughout the 5-year follow-up and those who switched between
tamoxifen and AL

GBTM Models
In all 5 GBTM models (Figure 3), 2 trajectories were always
represented: (1) women with continuous optimal adherence to AET

Clinical Breast Cancer August 2021
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Figure 1 | Flow Chart

Women with incident breast cancer in 2011

N = 52,639

Women excluded:

o Women with metastasis at diagnosis: n = 918
e \Women without surgery: n = 3,199
e Women with no reimbursement for AET: n = 15,262

A

Women included in analysis

N = 33,260

during the 5-years follow-up, who comprised between 68.2% and
76.5% of the overall population, depending on the model; and (2)
women who discontinued the treatment the first years after initia-
tion, comprising between 5.7% and 10.6% of the overall popula-
ton. The other trajectories represented nonpersistence (ie,
discontinuation) at varying time points later on, and a trajectory of
suboptimal adherence without discontinuation, which appeared in
the 6-trajectory and 7-trajectory models.

Using the best-fit criteria (see Statistical Analysis section) and its
suitability in terms of clinical relevance, the 6-trajectory model was
selected as the model to describe the various group profiles. The
trajectories were as follows (percentage of women included in each
trajectory): 1, immediate discontinuation (6.6%); 2, continuous
suboptimal adherence (4.3%); 3, progressive nonadherence then
discontinuation (6.3%); 4, early nonadherence then discontinuation
(5.7%); 5, continuous optimal adherence (68.8%); and 6, late
nonadherence then discontinuation (8.3%; meaning that adherence
was high during the first 4 years after AET initiation and treatment
was then discontinued).

In the selected 6-trajectory model, we therefore had 1 trajec-
tory of continuous optimal adherence (trajectory 5, which was the
reference trajectory [see above]), and 5 nonadherence trajectories
as follows: 4 associated with discontinuation (trajectories 1, 3, 4,
and 6), and 1 with continuous suboptimal adherence without
period of observation

discontinuation  throughout  the

(trajectory 2).

Characteristics of Group Profiles and Associated Factors. The results
of the characteristics of each of the 6 patient groups are shown in
Table 1 and the results of the multinomial model are presented in
Table 2. Women belonging to the continuous optimal adherence
group (ie, reference trajectory) were more likely to be in the 60- to
70-year-old age category (29.7%), and more likely to have started
AET with Al (71.2%). More specifically, over the 5 years of
treatment, 51.1% of this group only took 1 type of Al, 15.9% took
tamoxifen only, and 33% switched AET at least once.

In the multinomial model, factors associated with the 4 discon-
tinuation trajectories were switching AET, being treated with
tamoxifen only rather than Al only, being older than 70 years, and

(linical Breast Cancer August 2021

belonging to the self-employed workers™ health insurance scheme
rather than the general scheme.

Belonging to the continuous suboptimal adherence group (tra-
jectory 2), in which only 50%-60% of the treatment was taken each
month over the 5 years, was associated with switching AET, being
treated with tamoxifen only rather than Al only, being younger than
60 years of age, neoadjuvant chemotherapy, belonging to the
“agricultural workers” or “self-employed workers” insurance
schemes rather than the general scheme, and living in a deprived
area. The immediate discontinuation group (trajectory 1) was
associated with anti-HER2 treatment, which indicates cancers with
poorer prognosis. This group was also associated with having no
other adjuvant treatment (chemotherapy or radiotherapy).
Belonging to the early nonadherence then discontinuation group
(trajectory 4) was associated with having had a total mastectomy and
not having adjuvant chemotherapy. The progressive nonadherence
then discontinuation group (trajectory 3) was associated with
younger (younger than 50 years) and older (older than 70 years) age,
neoadjuvant chemotherapy, mastectomy, and adjuvant radio-
therapy. In addition, belonging to the late nonadherence then
discontinuation group (trajectory 6) was associated with no neo-
adjuvant or adjuvant treatment.

Finally, the proportion of people who expetienced recurrence or a
second cancer during the study period was higher among women
belonging to trajectories 1, 2, 3, and 4 (25.6%, 24.3%, 30.3%, and
28.5%, respectively) than in those belonging to trajectories in which
adherence was higher (trajectories 5 and 6; 13.0% and 13.7%,
respectively).

Discussion

In this large population-based study of more than 33,000 women
with BC, 6 groups were identified, each with a different AET
adherence profile over 5 years of treatment as follows: 1, consistently
optimal adherence profile; 1 continuous suboptimal adherence
profile; and 4 profiles of women who discontinued AET at different
times. Approximately 70% of the study population belonged to the
consistently optimal adherence group. Only 27% stopped treatment
between the first and fifth years of treatment. Over the 5 years of
follow-up, 35.2% switched AET at least once. Switching treatment
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Figure 2 Annual Proportion of Adherent Women Receiving Adjuvant Endocrine Therapy (AET) Over 5 Years of Follow-Up, (A) According

to Type of First AET, (B) Age, and (C) Type of First AET Switch, Using an Annual Binary Adherence Indicator (Proportion of
Days Covered > 80%)

100% 100%
80% 80%
m<50
60% m All drugs combined 60% —
W 50-60
40% mAl 40% 6070
mT if
20% amoxifen 20% | 270
0% 0%

year 1 year 2 year 3 year 4 year 5

year1l vyear2 year3 vyear4 vyear5

100%

Women were included in this analysis until the year before death,
loss to follow-up or breast cancer recurrence/second cancer,

m Tamoxifen only : "
whichever of these 3 events came first.

80% m Al only

60% = ) .

m Switch from Tamoxifen
to Al
Switch from one Al to
another Al

M Switch from Al to
Tamoxifen

40%
20%

0%
yearl year2 year3 year4 year5

Abbreviation: Al = aromatase inhibitor.

and only taking tamoxifen for the whole follow-up period were both
associated with all nonadherence profiles. Neoadjuvant and adju-
vant treatments had different effects on AET adherence, which
might suggest that the severity of cancer and the individual’s general
health condition affected the adherence profile. Social characteristics
also affected adherence profiles: beneficiaries of the self-employed
workers’ insurance scheme were more likely to belong to a non-
adherence group.

The estimated proportions of women adherent to AET each year,
on the basis of binary adherence (PDC > 80%), were consistent
with those already reported. According to a meta-regression anal-
ysis,” using the MPR method (MPR > 80%) the proportion of
adherent women decreased from 79.6% (95% confidence interval
[CI], 68.2-87.3) in year 1 to 68.3% (95% CI, 52.4-79.9) in year 5,
with a greater decrease in women receiving tamoxifen than those
receiving Als. Variations in the definition and types of measurement
of adherence, as well as in the population of interest, might none-
theless hinder comparison of these results, including comparison
with our ﬁndings.3 ! For example, we focused on BC cases that were
nonmetastatic at diagnosis, because endocrinal therapy is not pre-
scribed as an adjuvant therapy for these women. Furthermore,
unlike studies by Huiart et al’® and Bosco et al,” we censured
follow-up at the moment when a woman was lost to follow-up,
died, or had recurrence or a second cancer.

To our knowledge, only 2 studies to date have used the GBTM
method to define AET adherence profiles over 5 years of treat-
ment."®"” One had the same patient inclusion characteristics as our
study and also used the continuous monthly PDC approach.'” The

5-trajectory model in that study was comparable with the 5-
trajectory model we obtained. However, because our population
was much larger, we were able to identify 2 other models, one with
6 trajectories (the selected model) and one with 7. Specifically, the
extra trajectory in the selected model was continuous suboptimal
adherence, for which PDC varied between 50% and 60%. To our
knowledge, this profile is unique in the literature. Women in this
group were younger (younger than 60 years)—therefore still of
working age—and had neoadjuvant chemotherapy, which suggests
that BC was more serious in this population. They were also more
likely to have switched AET at least once or to have received only
tamoxifen over the 5-year follow-up. Considering all of these ele-
ments, one can assume that they might have implemented a strategy
of taking half a pill daily or a full pill every other day, to maintain
treatment persistence while limiting side effects, and thereby pre-
vent discontinuation. Although congruent with clinical experience,
this hypothesis needs to be confirmed and documented by further
studies.

The second study using the GBRTM method'® was limited to
women who had been diagnosed with HER2-positive BC. It
modeled AET adherence trajectories using the binary approach (ie,
PDC > 80%) rather than the continuous monthly PDC approach
we used in the present study. Accordingly, comparing our trajec-
tories with theirs is not possible.

Treatment side effects and extreme age classes (ie, younger than
50 and older than 70 years) are known risk factors for non-
adherence.”” To overcome problems related to side effects, clinicians
might propose switching molecules. In our study switching from
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Figure 3 Trajectories of Adjuvant Endocrine Therapy (AET) Over 60 Months (Results of the 5 Group-Based Trajectory Models, Which
Included From 3 to 7 Trajectories): (A) 3 Trajectories; (B) 4 Trajectories; (C) 5 Trajectories; (D) 7 Trajectories; and (E) 6

Trajectories. The Predicted Probability of Adherence in Each Group Is Plotted With Solid Lines; the Observed Proportion Is

Plotted With Dotted Lines

PDC

0 20 40 60

Months since initiation
—1 106% =2 765%
—3 129%

PDC

0 20 40 60
Months since initiation
—1 68% =2 64%
-3 11.0% =—4 692%
-5 6.5%

PDC

T T T
0 20 40 60
Months since initiation

—1 66% =——2 43%
-3 63% =4 57%
-5 688% =——6 83%

0 20 40 60
Months since initiation

—1 B85% =2 11.6%
—3 714% =——4 84%

PDC

0 20 40 60

Months since initiation
—1 41% =2 78%
—3 87% =—4 51%
—5 682% =6 4.0%
—T 5.0%

Trajectories in the 6 trajectories model

1 = Immediate discontinuation

2 = Continuous suboptimal adherence

3 = Progressive nonadherence then discontinuation
4 = Early nonadherence then discontinuation

5 = Continuous optimal adherence

6 = Late nonadherence then discontinuation

Abbreviation: PDC = proportion of days covered.

one AET to another, irrespective of the molecule involved, was
associated with nonadherence trajectories. We can assume that these

switches were associated with side effects and were aimed to
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maintain AET as long as possible.” With regard to age, the 2
extreme age categories defined 2 profiles of women each with spe-
cific problems regarding their adherence to AET and each with
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specific strategies to manage side effects. Premenopausal women are
generally treated with tamoxifen, which might induce menopause
and associated climacteric symptoms (hot flashes, weight gain,
vaginal dryness, night sweats, insomnia, etc), and rare but severe
side effects such as thromboembolic disease and endometrial cancer.
These symptoms are often poorly tolerated and might lead to
nonadherence and discontinuation. In addition, young women are
more likely to have a more serious cancer and more intensive
treatments. Furthermore, most premenopausal women have a
working life, a sex life, or a parental project, factors that might
negatively influence adherence.” In our study taking only
tamoxifen over the whole 5-year follow-up rather than taking only
Al, was associated with all nonadherence trajectories, which is
consistent with results reported in another study.” Moreover,
switching from tamoxifen to Al is proposed only when drug-
induced menopause is considered definitive, which takes 1 year at
least after initiation, explaining why this switch was not associated
with the “immediate discontinuation” or “early nonadherence then
discontinuation” trajectories (respectively, trajectories 1 and 4).

Menopausal women initiate AET with Al, and because of their
age, are more likely to have comorbidities or cognitive disorders that
can lead to potential forgetfulness regarding medication intake.””
The side effects of Al, including bone loss and arthralgia, are a
major cause of nonadherence and discontinuation among these
women, especially when they already suffer from osteoporosis,
chronic pain, loss of autonomy, or frailty. In our study switching Al
type and switching from AI to tamoxifen—both suggesting the
existence of side effects—were associated with all nonadherence
trajectories. For menopausal women, clinicians might switch or stop
a specific AET if they deem the risk-benefic balance to be
unfavorable.”

Previous studies have shown that the management of side effects
is complicated and very dependent on age and on a woman’s
menopausal status. Moreover, a recent study showed that AET was
more frequently associated with quality of life deterioration than
chemotherapy in postmenopausal women.”” It has also been shown
that a good knowledge of the cancer in question, and attempting to
treat side effects, greatly improve adherence to treatment.”***
Giith et al reported that patients with only 1 major side effect
were more likely to be adherent to treatment after switching AET
than those with more than 2 side effects.”

Women covered by the self-employed workers’ insurance scheme
were more likely to belong to one of the nonadherence groups than
those covered by the general insurance scheme. The former offers
less protection than the latter in the context of wage loss, and
beneficiaries might experience significant financial difficulties.’®?”
Moreover, women belonging to the “immediate discontinuation”
(trajectory 1) and “continuous suboptimal adherence” (trajectory 2)
groups were associated with living in a more socially deprived area,
which is consistent with a previous study that showed that a lower
standard of living was associated with nonadherence.*®
Many studies reported an association between nonadherence and

13,39 412
and all-cause mortality.™ = In our

a higher risk of recurrence
study, a greater proportion of women in the lower adherence tra-
jectories experienced recurrence or a second cancer. The present
study was not designed to assess the effect of adherence trajectories

on BC outcomes, and consequently this result should be interpreted

Grégory Lailler et al

with caution. More specifically, our study design did not enable us
to determine the direction of the causal pathway between lower
adherence and recurrence. Further studies are needed to answer this
question.

The main strength of our population-based study is that it used
exhaustive data on medical reimbursement claims thereby avoiding
selection bias. Moreover, unlike the standard binary (dichotomized
PDC) approach, using GBTM to describe medication adherence over
the 5-year follow-up allowed us to create a much more detailed clas-
sification of this complex phenomenon, and above all, provided us
with a temporal overview of adherence throughout the study period.

This study has several limitations. First, causal inference cannot
be established between the risk factors and the probability of
belonging to adherence trajectories. However, several Bradford-Hill
criteria were met (temporal sequence, strength of the association,
coherence with other studies, plausibility), which suggests a causal
relationship between nonadherence and factors such as extreme ages
(younger than 50 and older than 70 years) and the type of AET
delivered. Second, because we used health administrative data sets,”'
we consequently lacked clinical data, especially regarding the various
stages of BC and side effects of AET, which were approximated on
the basis of AET switches. Third, we assumed that all dispensed pills
were consumed, which is not necessarily true. Fourth, it is unclear
whether the modeled trajectories represent a clinical reality or a
clustering artifact. Although the “continuous optimal adherence”
and “immediate discontinuation” trajectories (respectively, trajec-
tories 5 and 1) are certainly concrete, the various nonadherence
trajectories risked not modeling homogenous groups.*” Indeed, they
cluster different nonadherence profiles according to the number of

groups requested in the models.

Conclusion

Two-thirds of women diagnosed with nonmetastatic BC who
initiated AET had a continuous optimal adherence trajectory over
the 5 years of treatment. The main factors associated with groups of
nonadherent women were extreme age categories (younger than 50
and older than 70 years) and switching AET. We assume that
switching was related to attempts to treat side effects. A better
understanding of the effect of these side effects and guidelines for
identifying and managing them, for patients and physicians, could
enhance AET adherence. In addition, the “continuous suboptimal
adherence trajectory” in our study represents a group of women
previously unidentified in the literature. Further research is needed
to understand more about how this group manage their treatment,

and about the related consequences on their health.

Clinical Practice Points

o Nonadherence to AET is a well reported problem and a leading
cause of recurrence and cancer-related mortality among BC
survivors.

e In our study almost 69% of women followed a trajectory of
continuous optimal adherence during 5 years whereas approxi-
mately 27% of women discontinued their treatment before the
end of this period.

e To improve adherence, information on the risks of adverse ef-
fects and the importance of AET for preventing recurrence
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