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Abstract
Purpose

Hormonal receptor (HR) positive breast tumors are common. Adjuvant hormonal therapy (AHT) with
Tamoxifen or Aromatase Inhibitors (AIs) is bene�cial depending on the stage of the tumor. Despite the
fact that AHT has been shown to improve survival and recurrence, Dutch adherence rates, which were
mostly dependent on Tamoxifen prescriptions until 2006, plummeted from 80% after one year to 50%
after �ve years. Nonadherence with AHT reduces its effectiveness. This research presents more recent
adherence statistics (from 2006 to 2016) as well as factors that in�uence AHT adherence. In addition to
Tamoxifen data, AIs are now included in prescriptions.

Methods

The Netherlands Cancer Registry (NCR) was used to �nd women with early-stage breast cancer who
started AHT within a year of surgery and were linked to the PHARMO Database Network. The Kaplan-
Meier approach was used to measure AHT adherence �ve years after treatment was started, with a 60-
day gap between re�lls as our primary outcome. Furthermore, the Medication Possession Rate (MPR)
was determined using a cutoff of 50%. Subgroup analysis was performed on in�uential factors of
adherence.

Results

 The 5-year adherence rate was 46.6% when gaps of 60 days between re�lls were allowed. Based on MPR
80 %, the �ve-year adherence rate was 53.3%. Age, ≥ 70 years (HR (95% CI) 1.20 (1.10 – 1.30), 50-69
years (HR (95 % CI) 1.09 (1.02 – 1.17) vs < 49 years), and year of diagnosis, 2011-2016 (HR (95 percent
CI) 2.39 (2.24-2.56) vs 2006-2010) were also linked with adherence continuance.

Conclusion

Dutch 5-year AHT adherence has remained poor.

Introduction
Roughly eighty-�ve percent of all carcinomas of the breast in women are hormone receptor (HR) positive
(HR). [1] Adjuvant hormonal therapy (AHT) has been shown to be an effective treatment for HR-positive
breast cancer, with reported decrease in recurrence of 13.2 percent and a reduction in mortality of 9.3
percent after 15 years [2, 3]. AHT is split into two groups: selective estrogen receptor modulators such as
tamoxifen which block estrogen receptors directly [4], and aromatase inhibitors (AIs), which are a newer
class of AHT. AIs prevents the enzyme aromatase from converting androgens to estrogen, resulting in
estrogen depletion [5].
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Patients with HR + carcinomas who are premenopausal should be treated with tamoxifen for at least �ve
years, according to the guidelines [6, 7]. If a patient becomes postmenopausal during this time, a switch
to AIs can be considered with a 3-monthly status check. Postmenopausal woman should be treated with
AIs or tamoxifen for two to three years. Following that, the drug is shifted to the other group, for another
two to three years. However, certain high-risk premenopausal women, are given extended Tamoxifen for
ten years, while high-risk postmenopausal women are given extended AI medication for 8 to 10 years
following diagnosis [8].

Despite its demonstrated effectiveness, AHT adherence rates have been found to be far from ideal. Non-
adherence rates have been reported to range from a quarter to more than 50 percent over the world [9, 10].
Low adherence has been linked to an increased risk of recurrence and mortality [11]. Van Herk-Sukel et al.
published the most recent adherence estimates in the Netherlands in 2010, covering the years 1998–
2006 and based on data from the southern portion of the country. In this study, adherence was observed
to be as low as 49 percent [12].

This study is a follow-up to the 1998–2006 study. The goal of this study is to determine the current
adherence rates in the Netherlands (2006–2016). Apart from the fact that our data come from a bigger
sample and we now include information on AIs besides Tamoxifen, which may make our study more
newsworthy. We also look at characteristics including age, tumor size, lymph node status, TNM-
classi�cation and year of diagnosis to see if they have an impact on adherence. Such knowledge could
aid in identifying patients who are at high risk of quitting AHT intake early and developing and testing
interventions for these subgroups.

Methods
Study population

Women diagnosed with early-stage invasive breast cancer (stage I - IIIA according the TNM 6th and later
the 7th edition guidelines) between 2006–2014 made up the study population. Because this study
focusses on adjuvant therapy, women that did not get surgery were eliminated from the �nal study group.
The selecting procedure is depicted in Fig. 1. At the time of death or the end of the trial period on
December 31, 2016, patients were censored.

Data

First, eligible women were retrieved from the Netherlands Cancer Registry (NCR) (https://iknl.nl/en.) The
NCR provides basic information about all newly diagnosed breast cancer patients in the Netherlands,
such as age, tumor stage (TNM-classi�cation) and primary (and possible secondary) treatment [11][13].
Second, the NCR was linked to the PHARMO Database Network, a Dutch population-based network of
electronic healthcare databases that contains anonymized data from various healthcare settings. The
Out-patient Pharmacy Database, which comprises both GP and specialist prescribed healthcare products
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supplied by the out-patient pharmacy, was used for this study. Data from out-patient pharmacies span a
catchment area of 4.2 million people (about 25% of the Dutch population)[14].

Dispensing records include information on the type of product, date, dosage, quantity and prescriber
specialty. Drug dispensing is coded according to the WHO ATC classi�cation system [12].

We were able to identify 8,679 women with a dispensing for hormonal (endocrine) treatment by
integrating these databases. With this information, we were able to describe whether women succeed to
continue their treatment as prescribed by their specialist or GP. More method details can be found
elsewhere [11].

De�nitions on treatment adherence

Women who successfully sustained their renewals during the follow-up period were de�ned as adherent
to their therapeutic participants. The method we utilized to determine whether patients were complying
was based on Catalan and Lelorier's study, which was also employed in van Herk-Sukel et al.'s prior study.
[13, 15]. A treatment episode was determined by the number of pills dispensed in one renewal, divided by
the number of pills taken daily. The number of pills taken daily being predetermined by the women’s
pharmacy. A gap of 60 days was acceptable when the time of a renewal period was longer than the
treatment episode. As there is no way to know when a patient stopped taking their medication, the date of
non-adherence was set at half of the time from the last dispensing.

We also used another de�nition of medication (non-)adherence, which was the proportion of total
dispensed medication or medication possession rate (MPR) at 1, 2, 3, 4 and 5 years.

We chose an MPR of 80 percent or above as this is the most commonly used cut-off for adherence
studies. [16–18] MPR was calculated by dividing the duration of a prescription divided by the length of a
dispensing. The total length of all prescriptions was determined by dividing the amount of all
prescriptions by the number of pills taken daily as indicated by the patient’s pharmacy [17].

In current study, switching therapies was not considered an endpoint or as medication non-adherence
since women continue to take endocrine medication. A switch is advised in the (inter-(national) guidelines
after two to three years, or results from switching for other reasons, such as patient’s preference or
adverse effects.

Analysis

Kaplan-Meier survival analysis was used to calculate the amount of adherence over time, in which
stopping AHT was considered as elimination and censoring patients who were lost to follow-up. Patients
were censored at the time of death or the end of study period at the 31st of December 2016. Rates of
usage of any endocrine therapy were determined at 1, 2, 3, 4, and 5 years after initiation. Additionally,
sensitivity analysis of gaps of 90 and 180 days were performed [13, 19]. Strati�ed analysis for age, tumor
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Results
The selection procedure is depicted in Fig. 1. A total of 8,679 women were included in the study who
received endocrine treatment (Tamoxifen or AIs) within a year of their diagnosis. A total of 683 women
were excluded from the study because they had not had surgery prior to their treatment. Table 1 shows
the baseline characteristics of the �nal study population, which included 7,996.

stage, tumor size, lymph node status and year of diagnosis were performed. We used the log-rank test to
determine whether the strati�cation used made a statistically signi�cant difference.

Cox proportional hazards analysis was used to identify independent determinants of discontinuation,
within �ve years after starting endocrine therapy.

Statistical signi�cance was de�ned as an alpha level of 0.05. Data was organized and analyzed using
SAS programs that are available in the SAS version 9.4.
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Table 1
– Characteristics at diagnosis of early-stage

breast cancer patients surgically treated between
2006–2014 (N = 7,996)

Characteristics at time of
diagnosis

   

Age n (%)

≤ 35 years 185 (2.3)

36–49 years 1
808

(22.6)

50–59 years 1
920

(24.0)

60–69 years 2
121

(26.5)

≥ 70 years 1
962

(24.5)

Period of diagnosis    

2006–2009 608 (7.6)

2010–2013 3
590

(44.9)

2014–2016 3
798

(47.5)

Hormone receptor status    

ER + and / or PR+ 7
949

(99.4)

ER - and PR - 20 (0.3)

Unknown 21 (0.3)

Tumor size    

≤ 1.0 cm 493 (6.2)

1.1–2.0 cm 3
453

(43.2)

2.1–3.0 cm 2
105

(26.3)

3.1–4.0 cm 575 (7.2)

> 5.0 cm 371 (4.6)

Unknown 998 (12.5)
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Characteristics at time of
diagnosis

   

Lymph node status    

Positive 3
827

(47.9)

Negative 4
072

(50.9)

Unknown 97 (1.2)

TNM-classi�cation    

Stage 1 2
593

(32.4)

Stage 2a 2
943

(36.8)

Stage 2b 1
575

(19.7)

Stage 3a 885 (11.1)

Histologic grade    

Well differentiated 1
139

(14.2)

Moderately differentiated 4
185

(52.3)

Poorly differentiated 1
889

(23.6)

Unknown 783 (9.8)

Other therapies    

Chemotherapy 4
191

(52.4)

Radiotherapy 5
400

(67.5)

Comorbidities at diagnosis    

None 1
603

(20.1)

1 876 (11.0)

≥ 2 712 (8.9)

Unknown 4
805

(60.1)
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The median age (± SD) was 61 years (± 14.4). The youngest group (under 35 years old) was also the
smallest group, accounting for 2.3% of all patients. The remaining age groups (36 to 49, 50 to 59, 60 to
69 and older than 70) were fairly evenly split (22.6%, 24.0%, 26.5%, 24.5% respectively). Roughly one-third
of the tumors were stage I (32.4%). Most of the included tumors were stage II, which were further split into
stage IIa (36.8%) and IIb (19.7%). The stage III tumors made up the smallest group, counting for 11.0% of
all tumors. Of all patients, 52.4% had chemotherapy, and 67.5% received radiotherapy.

Medication adherence by using medication gaps

After diagnosis, the average follow-up time was 4.2 (SD ± 2.5) years. Allowing a gap of 60 days, the
percentage of continuous users of any endocrine treatment for 1, 2, 3, 4 and 5 years was 83.4%, 72.1%,
63.1%, 56.2% and 46.6%, respectively (Fig. 2). Sensitivity analysis using a permissible gap op 90 and 180
days, showed a 5-year persistence rate of 55.4% and 66.6%, respectively.

Medication possession rate (MPR)

Looking at the MPR, we can see that endocrine therapy adherence is gradually declining. After one year,
6,830 (84.4%) patients were still on endocrine therapy. After 2, 3, 4 and 5 years, the percentages fell to
8,832 (72.9%), 5,227 (65.4%), 4,680 (58.5%) and 4,261 (53.3%), respectively.

Determinants of endocrine treatment analysis

Figures 3 and 4 depict strati�cation based on age and tumor stage, respectively. Univariate analysis
revealed that increasing age and later period of diagnosis (≥ 2011) both enhance the likelihood of
continuation and may thus be determinants of endocrine treatment adherence (Table 2). Adherence
seemed unaffected by tumor size, lymph node status, and tumor stage.
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Table 2
– Multivariate analysis of determinants of discontinuation of endocrine

treatment during follow-up
Characteristics HR univariate (95% CI) HR multivariate* (95% CI)

Age at diagnosis    

≤ 49 1 1

50–69 1.13 (1.05–1.21) 1.09 (1.02–1.17)

≥ 70 1.25 (1.15–1.35) 1.20 (1.10–1.30)

Tumor size    

≤ 1 cm 1 1

1,1–2,0 cm 0.94 (0.83–1.07) 0.90 (0.79–1.03)

2,1–5,0 cm 0.87 (0.76–0.99) 0.87 (0.76-1.00)

≥ 5,0 cm 1.14 (0.92–1.41) 1.11 (0.89–1.38)

Lymph node status    

Negative 1 1

Positive 0.95 (0.88–1.02) 0.98 (0.91–1.06)

Tumor stage    

Low 1 1

High 0.87 (0.82–0.93) 0.95 (0.89–1.01)

Year of diagnosis    

2006–2010 1 1

2011–2016 2.42 (2.27–2.59) 2.39 (2.24–2.56)

*adjusted for age at diagnosis, tumor stage and year of diagnosis

 

We additionally performed a multivariate analysis to determine what factors that would impact endocrine
treatment cessation, using the 60- day permissible gap as a criterion (Table 2). Patients who continue
endocrine treatment are also more likely to be over 70 years old (HR (95% CI) 1.20 (1.10–1.30)) or 50–69
years, HR (95% CI) 1.09 (1.02–1.17) vs ≤ 49) (Table 2). Patients diagnosed between 2006–2010 were
less likely to be adherent than those diagnosed after 2010; HR (95% CI) = 2.39 (2.24–2.5).

Discussion
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When employing a reasonable gap between re�lls of 60 days, this study found that adherence to any
endocrine medication until �ve years from the commencement of the treatment is less than half.

According to the MPR criterion of ≥ 80%, the �ve-year endocrine treatment adherence in everyday practice
appeared to be slightly higher (about half). Looking at the multivariate analysis, both advanced age (≥ 50
years) and a more recent diagnosis (period 2011–2016) were identi�ed as independent variables that
may favorably in�uence �ve-year adherence to endocrine treatment in the multivariate analysis.

Based on the de�nition of gaps, the adherence rates observed in this study are in accord with previously
reported adherence rates, but at the lower end of the range [13, 20, 21] As other studies have shown, there
is a minor extra reduction in endocrine treatment adherence approximately 2–3 months before �ve-year
milestone. This could be due to the adherence de�nition utilized, which sets the date of non-adherence to
be half from the last dispensing. Furthermore, this could also indicate either that the patient or the
clinician is less strict in completing the entire �ve-year period (especially for low-risk patients [22]) and
instead complete as much of this period as the patient can tolerate (especially when nearing the
treatment end), as found and reported by another study [23]. When comparing data from other studies
using the alternative de�nition of adherence, MPR ≥ 80%, we see similar results. These studies’
adherence rates appear to be slightly higher than the MPR rates discovered in our study [11, 24, 19].

In line with another studie [25], we found that being younger than 50 years old is an independent
determinant of stopping endocrine medication before the recommended �ve years. Because the burden
of side effects is greater in these younger patients, they may be less committed to adjuvant endocrine
therapy. Non-menopausal women experience menopausal symptoms more abruptly than
postmenopausal women, thus they notice more changes. For all endocrine treatments, the most common
side effects include hot �ushes, depression, and vaginal dryness. For AIs speci�cally, musculoskeletal
symptoms are signi�cant [26].

Another factor that showed to be an independent variable of early treatment discontinuation was tumor
stage. Patients that had a higher stage tumor (II-IIIa) at diagnosis were more likely to continue their
endocrine treatment for the recommended �ve years. This �nding is in line with studies that suggest that
patients with a higher stage tumor or lymph node involvement are more likely to remain adherent. [27, 28]
Though, others show that the contrary might be true [13, 19].

There is a scarcity of research into strategies that could increase endocrine therapy adherence in breast
cancer patients [29]. Although adequate knowledge (behavioral capability) is still required, more routinely
monitoring and ongoing support for adherence maintenance in follow-up sessions appear to be
necessary [30]. Women require opportunities to discuss the (dis-) advantages of ATH (which may alter
over time) and support in dealing with or coping with side effects, which is individualized to the particular
patient [31, 32].

Higher adherence rates will result in health bene�t (such as the prevention of breast cancer cell growth)
and total cost savings since the risk of relapse will be reduced [33].
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The study's strengths include its scope, both in terms of numbers and in terms of how it re�ects a large
portion of the Netherlands. Furthermore, data was collected by professional workers, ensuring the
accuracy of the information. Another strength is the use of multiple adherence de�nitions. This makes it
easy to compare this article to other relevant material and provides a comparison of the two meanings
that are used in international literature.

This study has some shortcomings as well. First, we only provide information on re�lls and not on actual
medication intake. It's possible that adherence percentages de�ned as 'really taken' are worse. Second, in
the database used, we had no information on potential medical justi�ed reasons for non-adherence.
Patients treated with endocrine treatment still have a 1 to 2 percent chance of recurrence yearly in the �rst
�ve years after surgery. This might even be slightly higher when patients are treated with tamoxifen only
[34]. As ATH therapy is then halted by the treating specialist recurrence leads to an overestimation of
patients’ non-adherence.

It is also worth noting that although age and tumor stage were independent variables of early treatment
continuation, their effects were not large. This means that these variables are statistically signi�cant but
might not be clinically relevant for daily practice.

Finally, comparing the results of current study to the study by Van Herk-Sukel et al. [13], it seems that
although initiatives have been taken to address ATH adherence since the earlier publication, it might be
too early yet to see a bene�cial impact since the implementation of, for instance new guidelines, take
years.

Conclusion
Accepting a gap of 60 days between re�lls, we found that the �ve-year adherence rate to adjuvant
endocrine therapy in daily practice lies around 32.3 percent. This means that adherence to adjuvant
endocrine treatment has not improved in the Netherlands despite the increased awareness of the low
adherence rate. A planned approach may be needed, based on well-de�ned determinants of adherence
behavior and environmental conditions.

Declarations
Funding

The authors declare that no funds, grants, or other support were received during the preparation of this
manuscript.

Competing Interests

The authors have no relevant �nancial or non-�nancial interests to disclose.

Author Contributions



Page 12/18

All authors contributed to the study conception and design. Material preparation, data collection and
analysis were performed by Yannick van den Biggelaar and Josephina Kuiper. The �rst draft of the
manuscript was written by Yannick van den Biggelaar, Adri Voogd and Ilse Mesters and all authors
commented on previous versions of the manuscript. All authors read and approved the �nal manuscript.

Data Availability

The datasets generated during and/or analyzed during the current study are not publicly available due to
the connection between two datasets of two organizations but are available from the corresponding
author on reasonable request.

Ethical approval

This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted
by the internal ethical committees of both organization, Pharmo Database Network and NCR respectively.

Consent to participate

The study involves anonymous data of national registries.

Consent to publish

Not applicable

References
1. IKNL. Borstkanker in Nederland: Trends 1989–2017. In: Borstkanker in 2017 / Breast cancer in 2017.

Integraal kankercentrum Nederland (IKNL) / Dutch Cancer registy (DCR)
https://www.iknl.nl/docs/default-source/PDF_Docs/iknl_rapport-borstkanker-in-nederland-301018-
(003).pdf?sfvrsn=2. 2018. Accessed 16-09 2019.

2. Abe O, Abe R, Enomoto K, Kikuchi K, Koyama H, Masuda H et al (2005) Effects of chemotherapy and
hormonal therapy for early breast cancer on recurrence and 15-year survival: an overview of the
randomised trials. Lancet 365(9472):1687–1717. doi:DOI 10.1016/s0140-6736(05)66544-0

3. EBCTCG (2011) Relevance of breast cancer hormone receptors and other factors to the e�cacy of
adjuvant tamoxifen: patient-level meta-analysis of randomised trials. The Lancet 378:771–784.
doi:10.1016/S0140-6736(11)60993-8

4. Kufe D, Pollok W, Weichselbaum RR (2003) Holland-Frei cancer medicine: Agents for
Chemoprevention and Their Mechanism of Action, 6th edn. B. C. Decker Inc.

5. Miller WR (2003) Aromatase inhibitors: mechanism of action and role in the treatment of breast
cancer. Semin Oncol 30(4 Suppl 14):3–11. doi:10.1016/s0093-7754(03)00302-6

�. Oncoline (2017) Endocriene therapie in adjuvante systemische therapie.
https://www.oncoline.nl/borstkanker. https://www.oncoline.nl/borstkanker. Accessed 02–09 2019



Page 13/18

7. Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rubio IT et al (2019) Early breast
cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol
30(8):1194–1220. doi:10.1093/annonc/mdz173

�. Burstein HJ, Lacchetti C, Anderson H, Buchholz TA, Davidson NE, Gelmon KA et al (2019) Adjuvant
Endocrine Therapy for Women With Hormone Receptor-Positive Breast Cancer: ASCO Clinical
Practice Guideline Focused Update. J Clin Oncol 37(5):423–438. doi:10.1200/JCO.18.01160

9. Murphy CC, Bartholomew LK, Carpentier MY, Bluethmann SM, Vernon SW (2012) Adherence to
adjuvant hormonal therapy among breast cancer survivors in clinical practice: a systematic review.
Breast Cancer Res Treat 134(2):459–478. doi:10.1007/s10549-012-2114-5

10. Yussof I, Mohd Tahir NA, Hatah E, Mohamed Shah N (2022) Factors in�uencing �ve-year adherence
to adjuvant endocrine therapy in breast cancer patients: A systematic review. Breast 62:22–35.
doi:10.1016/j.breast.2022.01.012

11. Makubate B, Donnan PT, Dewar JA, Thompson AM, McCowan C (2013) Cohort study of adherence to
adjuvant endocrine therapy, breast cancer recurrence and mortality. Br J Cancer 108(7):1515–1524.
doi:10.1038/bjc.2013.116

12. van Herk-Sukel MP, van de Poll-Franse LV, Voogd AC, Nieuwenhuijzen GA, Coebergh JW, Herings RM
(2010) Half of breast cancer patients discontinue tamoxifen and any endocrine treatment before the
end of the recommended treatment period of 5 years: a population-based analysis. Breast Cancer
Res Treat 122(3):843–851. doi:10.1007/s10549-009-0724-3

13. van Herk-Sukel MP, van de Poll-Franse LV, Lemmens VE, Vreugdenhil G, Pruijt JF, Coebergh JW et al
(2010) New opportunities for drug outcomes research in cancer patients: the linkage of the
Eindhoven Cancer Registry and the PHARMO Record Linkage System. Eur J Cancer 46(2):395–404.
doi:10.1016/j.ejca.2009.09.010

14. Kuiper JG, Bakker M, Penning-van Beest FJA, Herings RMC (2020) Existing Data Sources for Clinical
Epidemiology: The PHARMO Database Network. Clin Epidemiol 12:415–422.
doi:10.2147/CLEP.S247575

15. Catalan VS, LeLorier J (2000) Predictors of long-term persistence on statins in a subsidized clinical
population. Value Health 3(6):417–426. doi:10.1046/j.1524-4733.2000.36006.x

1�. Karve S, Cleves MA, Helm M, Hudson TJ, West DS, Martin BC (2009) Good and poor adherence:
optimal cut-point for adherence measures using administrative claims data. Curr Med Res Opin
25(9):2303–2310. doi:10.1185/03007990903126833

17. McCowan C, Shearer J, Donnan PT, Dewar JA, Crilly M, Thompson AM et al (2008) Cohort study
examining tamoxifen adherence and its relationship to mortality in women with breast cancer. Brit J
Cancer 99(11):1763–1768. doi:10.1038/sj.bjc.6604758

1�. Partridge AH, LaFountain A, Mayer E, Taylor BS, Winer E, Asnis-Alibozek A (2008) Adherence to initial
adjuvant anastrozole therapy among women with early-stage breast cancer. J Clin Oncol 26(4):556–
562. doi:10.1200/JCO.2007.11.5451



Page 14/18

19. Hershman DL, Shao T, Lawrence H, Buono D, Tsai WY (2010) Early discontinuation and non-
adherence to adjuvant hormonal therapy are associated with increased mortality in woman with
breast cancer. Breast Cancer Res Treat 126(2):529–537

20. Nekhlyudov L, Li L, Ross-Degnan D, Wagner AK (2011) Five-year patterns of adjuvant hormonal
therapy use, persistence, and adherence among insured women with early-stage breast cancer.
Breast Cancer Res Treat 130(2):681–689. doi:10.1007/s10549-011-1703-z

21. Ayres LR, De Oliveira Baldoni A, De Sá Borges AP (2013) Adherence and discontinuation of oral
hormonal therapy in patients with hormone receptor positive breast cancer. Int J Clin Pharm
36(1):45–54. doi:10.1007/s11096-013-9833-5

22. Esserman LJ, Yau C, Thompson CK, van 't Veer LJ, Borowsky AD, Hoadley KA et al (2017) Use of
Molecular Tools to Identify Patients With Indolent Breast Cancers With Ultralow Risk Over 2 Decades.
JAMA Oncol 3(11):1503–1510. doi:10.1001/jamaoncol.2017.1261

23. Robinson B, Dijkstra B, Davey V, Tomlinson S, Frampton C (2018) Adherence to adjuvant endocrine
therapy in christchurch women with early breast cancer. Clin Oncol 30(1).
doi:https://doi.org/10.1016/j.clon.2017.10.015. e9 - e15

24. Hagen KB, Aas T, Kvaloy JT, Soiland H, Lind R (2019) Adherence to adjuvant endocrine therapy in
postmenopausal breast cancer patients: A 5-year prospective study. Breast 44(52–58):52–58.
doi:10.1016/j.breast.2019.01.003

25. Hadji P, Ziller V, Kyvernitakis J, Bauer M, Haas G, Schmidt N et al (2013) Persistence in patients with
breast cancer treated with tamoxifen or aromatase inhibitors: a retrospective database analysis.
Breast Cancer Res Treat 138(1):185–191. doi:10.1007/s10549-013-2417-1

2�. Francis PA, Pagani O, Fleming GF, Walley BA, Colleoni M, Lang I et al (2018) Tailoring Adjuvant
Endocrine Therapy for Premenopausal Breast Cancer. N Engl J Med 379(2):122–137.
doi:10.1056/NEJMoa1803164

27. Wigertz A, Ahlgren J, Holmqvist M, Fornander T, Adolfsson J, Lindman H et al (2012) Adherence and
discontinuation of adjuvant hormonal therapy in breast cancer patients: a population-based study.
Breast Cancer Res Treat 133(1):367–373. doi:10.1007/s10549-012-1961-4

2�. Wulaningsih W, Garmo H, Ahlgren J, Holmberg L, Folkvaljon Y, Wigertz A et al (2018) Determinants of
non-adherence to adjuvant endocrine treatment in women with breast cancer: the role of comorbidity.
Breast Cancer Res Treat 172(1):167–177. doi:10.1007/s10549-018-4890-z

29. Finitsis DJ, Vose BA, Mahalak JG, Salner AL (2019) Interventions to promote adherence to endocrine
therapy among breast cancer survivors: A meta-analysis. Psychooncology 28(2):255–263.
doi:10.1002/pon.4959

30. Conn VS, Ruppar TM (2017) Medication adherence outcomes of 771 intervention trials: Systematic
review and meta-analysis. Prev Med 99:269–276. doi:10.1016/j.ypmed.2017.03.008

31. Ekinci E, Nathoo S, Korattyil T (2018) Interventions to improve endocrine therapy adherence in breast
cancer survivors: What is the evidence? J Cancer Surviv 12(3):348–356



Page 15/18

32. Blanchette PS, Lam M, Richard L, Allen B, Shariff SZ, Vandenberg T et al (2020) Factors associated
with endocrine therapy adherence among post-menopausal women treated for early-stage breast
cancer in Ontario, Canada. Breast Cancer Res Treat 179(1):217–227. doi:10.1007/s10549-019-
05430-6

33. Groom AG, Younis T (2016) Endocrine therapy for breast cancer prevention in high-risk women:
clinical and economic considerations. Expert Rev Pharmacoecon Outcomes Res 16(2):245–255.
doi:10.1586/14737167.2016.1159514

34. EBCTCG (2015) Aromatase inhibitors versus tamoxifen in early breast cancer: Patient-level meta
analysis of the randomised trials. The lancet 386(10001):1341–1352. doi:10.1016/S0140-
6736(15)61074-1

Figures



Page 16/18

Figure 1

Flowchart of patient selection. 

Figure 2

Proportion of patients that uses endocrine treatment continuously, allowing a gap of 60 days
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Figure 3

Proportion of patients that uses endocrine treatment continuously, allowing a gap of 60 days, strati�ed by
age category
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Figure 4

Proportion of patients that uses endocrine treatment continuously, allowing a gap of 60 days, strati�ed by
tumour stage


