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RESEARCH ARTICLE

Real-world effectiveness of aromatase inhibitors and 
fulvestrant in HR+/HER2- advanced breast cancer: a 
snapshot of the last two years before conventional 
use of CDK 4/6 inhibitors in a Portuguese institution
Maria Inês Teodoro a,b,c, Alexandra Mayera, Ana da Costa Mirandaa,  
Hugo Nunesd, Filipa Alves da Costa a,b,c* and António Lourençoa,e

aUnidade de Investigação em Epidemiologia, Instituto Português de Oncologia de Lisboa 
Francisco Gentil, E.P.E., Lisbon, Portugal; bResearch Institute for Medicines (iMED), Faculty of 
Pharmacy, University of Lisbon, Lisbon, Portugal; cEgas Moniz Center for Interdisciplinary 
Research (CiiEM), Egas Moniz School of Health and Science, Almada, Portugal; dMedical 
Oncology Department, Instituto Português de Oncologia de Lisboa Francisco Gentil, E.P.E., 
Lisbon, Portugal; eNOVA Medical School, Universidade Nova de Lisboa, Lisboa, Portugal

ABSTRACT
Background: Monotherapy with aromatase inhibitors and fulvestrant were the 
standard-of-care for hormone receptor-positive (HR+)/human epidermal 
growth factor receptor-type2 negative (HER2-) advanced breast cancer, 
before integration of cyclin-dependent kinase 4/6 inhibitors. Effectiveness 
data is essential for regulatory action, but little is known about real-world use 
of aromatase inhibitors and fulvestrant.
Methods: A retrospective cohort study was conducted resorting to data from a 
cancer registry to identify adult women with HR+/HER- advanced breast cancer 
exposed to aromatase inhibitors or fulvestrant (31 May 2017–31 March 2019) at 
the main oncology hospital in Portugal. Cases were updated with follow-up until 
death or cut-off (31 March 2021) and pseudoanonymized data extracted. Primary 
outcome was overall survival (OS) and secondary time to treatment failure (TTF), 
estimated using survival analysis and compared with published trials.
Results: 192 patients were distributed by subgroups according to the medicine. 
Letrozole: OS 30.8 (95% confidence interval (CI) 20.6–41.4); TTF 11.2 (95%CI 8.7– 
13.7). Exemestane: OS 22.1 (95%CI 9.7–34.6); TTF 6.0 (95%CI 4.1–7.8). Fulvestrant: 
OS 21.6 (95%CI 16.5–26.7); TTF 5.6 (95%CI 4.5–6.6).
Conclusions: Estimated effectiveness (OS) of letrozole and fulvestrant was, 
respectively, 3.2–3.5 months lower than reported. The clinical meaning seems 
uncertain and may be explained a higher proportion of worse prognostic 
characteristics in patients treated in the real-world.
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1. Introduction

Worldwide, breast cancer is the most commonly diagnosed cancer (World 
Health Organization, 2020). Although 90–95% of breast cancers are diag
nosed in early stages, there are still many women who do not have access 
to screening, leading to diagnosis at advanced stages (Akram et al., 2017).

According to the European Society of Medical Oncology, advanced breast 
cancer (ABC) comprises inoperable and metastatic breast cancer (stages IIIC 
and IV, respectively) and is the leading cause of mortality by cancer among 
women. ABC has a median overall survival (OS) of approximately 3 years 
and a 5-year survival rate of 25% (Cardoso et al., 2020; Gobbini et al., 2018; 
Howlader et al., 2016). As ABC cannot be cured, therapeutic goals include pal
liation of symptoms, improving quality of life and increasing survival. Endo
crine therapy (ET) is recommended as first-line treatment for hormone 
receptor-positive (HR+)/human epidermal growth factor receptor-type 2 
negative (HER2-) ABC, considering its demonstrated benefits in terms of 
increased progression-free survival (PFS) and time to progression (TTP), 
decreased mortality and reduced toxicity (Cardoso et al., 2020; Cheung,  
2007). ET comprises three main therapeutic options that differ in mechanism 
of action: tamoxifen, aromatase inhibitors (AIs – letrozole, exemestane and 
anastrozole) and fulvestrant. For over two decades, tamoxifen was considered 
first-line therapy in ABC eligible for ET, but it has been replaced by AIs and 
fulvestrant due to their superior efficacy and tolerability (Gluck et al., 2002; 
Mouridsen et al., 2003; Zhang et al., 2017).

Currently, cyclin-dependent kinase 4/6 inhibitors (CDK4/6i) (palbociclib, 
ribociclib or abemaciclib) in combination with an AI or fulvestrant are the 
standard-of-care in HR+/HER2- ABC (Battisti et al., 2018; Cardoso et al.,  
2020; Ding et al., 2018). However, there are still several patients who, due 
to their comorbidities or to avoid toxicities inherent to CDK4/6i, can 
undergo monotherapy with AI or fulvestrant (McAndrew & Finn, 2020).

Despite the existence of real-world studies about the effectiveness of 
letrozole and fulvestrant in the abovementioned indications, these 
studies are outdated and have methodological limitations, suggesting 
that additional studies can contribute to more realistic expectations (Liu 
et al., 2013; Martínez Marín et al., 2009; Steger et al., 2005; Yoo et al.,  
2011). Steger et al. led a unicentric retrospective cohort study including 
126 patients treated with fulvestrant after previous ET, with median 
follow-up of 13.0 months, reporting an overall response rate (ORR) of 
9.5%, and clinical benefit (CB) in 43.6% of patients (2005). The study by 
Martínez Marín et al included 36 patients treated with fulvestrant, with a 
median follow-up of 8.9 months (2009), reporting a TTP was 4.2 months 
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(95%CI 2.6–5.8), and 31.4% of patients achieving CB. The study by Yoo et al. 
was even smaller, with only 19 patients exposed to fulvestrant. With a 
median follow-up of 7.4 months, the median TTP reported was 5.5 
months (95%CI 0.4–10.7) and median OS of 17.9 months (95%CI 2.7– 
33.1) (2011). Finally, Liu et al. reported a study including 35 premenopausal 
women treated with letrozole, with a median follow-up of 44.0 months and 
estimated a median OS of 33.0 month and a PFS of 9.6 months (2013). This 
highlights a gap in updated and solid evidence about the effectiveness of 
such treatments.

In fact, recent studies also conducted in real-world contexts but focusing 
on the effectiveness of CDK4/6i in association with AI/fulvestrant have 
stressed that additional research on the effectiveness of ET in monotherapy 
is needed to better understand the true effectiveness of the combination 
(Alves da Costa et al., 2023; Cardoso Borges et al., 2022). This may be 
achieved by direct or indirect comparison of real-world effectiveness, resort
ing to registry data, with clinical trial efficacy outcomes, as described in 
various studies (Bjartell et al., 2021; Karim et al., 2018). Previous experience 
using the Portuguese Cancer Registry has demonstrated its potential value 
for pharmacoepidemiological and outcomes research studies, which are 
fundamental to providing information for clinical and health technology 
assessment decisions. While some of these previous studies have primarily 
focused safety issues (Aguiar et al., 2018), most have explored the efficacy- 
effectiveness gap with different treatments and for varied indications, 
including advanced melanoma (Borges et al., 2020), non-small cell lung 
cancer (Costa et al., 2019; Murteira et al., 2020) (Costa et al., 2019; Murteira 
et al., 2020) and advanced breast cancer (Alves da Costa et al., 2023; Cardoso 
Borges et al., 2022). Following these successful experiences, and aiming to 
overcome knowledge gaps, the current study aimed to evaluate the effec
tiveness of AIs and fulvestrant in HR+/HER2- ABC at the Portuguese Institute 
of Oncology of Lisbon (Instituto Português de Oncologia de Lisboa Francisco 
Gentil, IPOLFG).

2. Materials and methods

2.1. Study design

A retrospective cohort study, reported according to STROBE guidelines (von 
Elm et al., 2007), was conducted in which women with ABC who started 
therapy with AI or fulvestrant at IPOLFG between 31 May 2017 and 31 
March 2019 and who met the eligibility criteria (described below) were 
included. The study period selected represents the last two years before 
CDK4/6i started to be conventionally used in HR+/HER2- ABC treatment at 
IPOLFG.
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Cases were divided into four cohorts according to the medicine they were 
exposed to: letrozole, exemestane, anastrozole or fulvestrant. All patients 
who were treated with fulvestrant were included in the fulvestrant cohort, 
even if they were previously treated with AI. In cases that underwent 
therapy with more than one AI, the patient was included in the cohort of 
the AI administered first, as long as at least 2 cycles of treatment were admi
nistered. This approach was taken so that the focus was placed on first-line 
treatment of metastatic disease.

Patients were followed-up until death or cut-off date (31 May 2021). Esti
mated outcomes were compared with those published in the clinical trials 
(OS in the letrozole and fulvestrant cohorts) and time to treatment failure 
(TTF), in the letrozole and exemestane cohorts, and safety in all cohorts (Di 
Leo et al., 2010; Kaufmann et al., 2000; Mouridsen et al., 2003). Comparison 
of baseline characteristics at treatment initiation were also considered to 
interpret the efficacy-effectiveness gap.

2.2. Setting and data sources

This study used data from RON, a nationwide population-based cancer 
registry, which stores relevant information from cancer diagnosis until 
death. However, as stipulated by the International Agency for Research 
on Cancer, there is no full automatic migration of all data, contributing 
to higher quality but also to some delay in data update, as some variables 
require manual validation (International Agency for Research on Cancer,  
1991). This implies that ahead of any effectiveness study, a process to 
ensure completeness and exhaustiveness is instituted by resorting to 
other sources of information. In this specific study, the IPOLFG Hospital 
Pharmacy database was used to identify all cases of interest. Sub
sequently, clinical records of patients were verified to assess eligibility cri
teria and updated in RON’s database (Assembleia da República, 2017). 
Finally, data were extracted in a pseudoanonymized format to perform 
the analysis.

2.3. Study population and information of interest

Women aged ≥18 years, with HR+ (oestrogen receptor + and/or progester
one receptor +)/HER2- ABC (regardless of metastasis’ location) and who 
underwent monotherapy (at least 2 cycles of treatment), at the IPOLFG, 
with an AI (in first-line) or fulvestrant (in first or second-line after disease pro
gression with an AI), between 31 May 2017 and 31 March 2019, were 
included. There were no additional exclusion criteria. Information of interest 
included (a) demographic and clinical characteristics: age and stage at diag
nosis, date of diagnosis, tumour location, histological type, HR status, and 
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HER2 status and age, disease extension and Eastern Cooperative Oncology 
Group Performance Status (ECOG PS) at treatment initiation; (b) therapeutic 
characterisation variables: initiation date, date and reason for discontinuation 
(if applicable), adverse events (AEs) leading to treatment discontinuation (if 
applicable); and (c) outcomes and posttreatment characterisation: disease 
progression and date (if applicable), vital status and date of last known 
contact/death.

2.4. Study outcomes

The primary outcome was OS, defined as the time between treatment 
initiation and the date of death due to any cause. Secondary outcomes 
were TTF, defined as the time between treatment initiation and discontinu
ation due to any cause, and safety profile (proportion of patients who dis
continued treatment due to AEs and its quantitative and qualitative 
description).

2.5. Statistical analysis

Prior to statistical analysis, the exhaustiveness of the data was evaluated by 
analysing the proportion of missing data for each variable. Data validity 
and accuracy were ensured by internal quality checks. After validation, data 
were exported from RON’s database to Microsoft Excel software, version 
16.45. All statistical analyses were performed using IBM SPSS software, 
version 27.0. Demographic, clinical and therapeutic variables were character
ised using descriptive statistics. Time-to-event outcomes (TTF and OS) were 
estimated using survival analysis through the Kaplan–Meier estimator. 
Median time to events and 1- and 2-year survival rates were reported using 
a 95% confidence interval (95%CI). Patients without the event of interest 
were censored at the cut-off date, and patients lost to follow-up were cen
sored at the date of last contact. Thus, to estimate the TTF, patients who 
did not discontinue the medicine of interest were censored, and to estimate 
the OS, living patients were censored.

3. Results

A total of 1860 cancer patients who were treated with AIs or fulvestrant 
were identified. Following the verification of eligibility criteria, 192 
women (34 pre/perimenopausal and 157 postmenopausal) with HR 
+/HER2- ABC were selected and subsequently distributed into the four 
cohorts (Figure 1). Anastrozole analysis was dropped given its limited 
sample. Detailed demographic and clinical characteristics of included 
patients is provided in Table 1. A total of 4 patients (2.1%) were lost to 
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follow-up (2 in the letrozole cohort, 1 in the fulvestrant cohort and 1 in 
both cohorts).

3.1. Letrozole cohort

All patients were treated with the recommended dosage, 2.5 mg/day. At 
treatment initiation, median age of patients was 64 years [interquartile 
range (IQR): 53–79], similar to reported in the clinical trial (65 years [IQR: 
31–96]). Most patients (96.6%) had metastatic disease at letrozol initiation, 
as reported in the trial (93.6%) (Mouridsen et al., 2003). In both groups, 
ECOG PS 0 and 1 were the most frequent (37.9% in the letrozole cohort vs. 
55.9% in the trial and 35.6% in the letrozole cohort vs. 37.5% in the trial) 
(Table 2). In the letrozole cohort, the median follow-up was 25.4 months 
(IQR: 12.3–34.6), and the median duration of treatment was 11.2 months 
(IQR: 4.8–24.2) (Figure 2(A)).

Median OS was estimated to be 30.8 months (95%CI 20.3–41.4), and OS 
rates at 1- and 2-years were 75.9% (95%CI 65.4–83.5) and 55.2% (95%CI 
44.1–64.9), respectively. Median TTF was estimated at 11.2 months (95%CI 
8.7–13.7). The clinical trial estimated median OS and 1- and 2-year OS rates 

Figure 1. Flowchart of patient selection.
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of 34.0 months, 83.0% and 62.0%, respectively, and a median TTF of 9.0 
months (Mouridsen et al., 2003). Thus, the estimated values for the letrozole 
cohort were lower than those reported in the trial, in contrast to the TTF, 
which was higher in the real-world (Figure 2).

3.2. Exemestane cohort

All patients were treated with the recommended dosage, 25 mg/day. Median 
age at treatment initiation was 61 years (IQR: 51–76), compared to 65 years 
(IQR: 35–89) in the reference clinical trial. At treatment initiation, 98.0% of 

Table 1. Demographic and clinical characterisation of included patients.

Characteristics

Letrozole 
cohort 
n = 87

Exemestane 
cohort 
n = 49

Fulvestrant 
cohort 
n = 87

Age at diagnosis, 
years

Median 
(IQR 25–75)

56 (47–74) 51 (42–61) 53 (45 –63)

[Min.; Max.] [29; 98] [30; 82] [28; 86]
Topography, n 

(%)
C50.1 – central portion of breast 6 (6.9) 4 (8.2) 5 (5.8)
C50.2 – upper-inner quadrant of 

breast
1 (1.2) 2 (4.1) 5 (5.8)

C50.3 – lower-inner quadrant of 
breast

4 (4.6) 1 (2.0) 4 (4.6)

C50.4 – upper-outer quadrant of 
breast

22 (25.3) 8 (16.3) 15 (17.2)

C50.5 – lower-outer quadrant of 
breast

1 (1.2) 3 (6.1) 4 (4.6)

C50.8 – overlapping sites of 
breast

47 (54.0) 24 (49.0) 40 (46.0)

C50.9 – breast NOS 6 (6.9) 7 (14.3) 14 (16.1)
Histological type, 

n (%)
M8500 – ductal carcinoma NOS 67 (77.0) 35 (71.4) 67 (77.0)
M8507 – intraductal 

micropapillary carcinoma
1 (1.2) 1 (2.0) 0 (0.0)

M8520 – lobular carcinoma NOS 5 (5.8) 6 (12.2) 5 (5.8)
M8522 – infiltrating duct and 

lobular carcinoma
2 (2.3) 1 (2.0) 5 (5.8)

M8523 – infiltrating duct mixed 
with other types of carcinoma

4 (4.6) 2 (4.2) 2 (2.3)

M8524 – infiltrating lobular 
mixed with other types of 
carcinoma

1 (1.2) 1 (2.0) 1 (1.2)

Other specified 4 (4.6) 0 (0.0) 4 (4.6)
M8010 – carcinoma NOS 3 (3.5) 3 (6.1) 3 (3.5)

Stage at 
diagnosis, n (%)

IA 0 (0.0) 0 (0.0) 1 (1.2)
IB 10 (11.5) 4 (8.2) 10 (11.5)
IIA 13 (14.9) 14 (28.6) 15 (17.2)
IIB 6 (6.9) 10 (20.4) 18 (20.7)
IIIA 4 (4.6) 1 (2.0) 5 (5.8)
IIIB 6 (6.9) 2 (4.2) 5 (5.8)
IIIC 5 (5.8) 1 (2.0) 8 (9.2)
IV 41 (47.1) 15 (30.6) 22 (25.3)
Unknown 2 (2.3) 2 (4.2) 3 (3.5)

ECOG PS: Eastern Cooperative Oncology Group Performance Status; IQR: interquartile range; Max: 
maximum; Min: minimum; NOS: not otherwise specified.
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patients in this cohort and 100.0% of the patients in the trial had distant 
metastasis (Kaufmann et al., 2000). Almost all patients in our study had 
ECOG PS 0 or 1. In the trial, only median ECOG PS is presented (Table 3). 
Median follow-up in our study was 22.1 months (IQR: 12.7–36.8) and 
median treatment duration was 6.0 months (IQR 2.1–10.4) (Figure 3(A)). 
Median OS was 22.1 months (95%CI 9.7–34.6), and OS rates at 1- and 2- 
years were 79.6% (95%CI 65.4–88.5) and 46.9% (95%CI 32.6–60.0), respect
ively. A median TTF of 6.0 months (95%CI 4.1–7.8) was estimated. TTF was 
higher than that reported in the trial (3.9 months) (Kaufmann et al., 2000). 
It was not possible to compare the estimated OS for this cohort, as this 
was not achieved in the trial (Figure 3).

Table 2. Demographic and clinical characterisation of patients included in the letrozole 
cohort and in the respective clinical trial at treatment initiation.

Letrozole cohort 
(n = 87)

Clinical trial 
(Mouridsen et al., 2003) 

(n = 453)

Age at treatment initiation, years Median 
(IQR 25–75)

64 (53–79) 65 (31–96)

[Min.; Max.] [29; 98] Not available
Disease extent at treatment initiation, n (%) IIIC 3 (3.5) 29 (6.4)

IV 84 (96.6) 422 (93.2)
ECOG PS at treatment initiation, n (%) 0 33 (37.9) 253 (55.8)

1 31 (35.6) 170 (37.5)
2 11 (12.6) 30 (6.2)
3 5 (5.7) –
4 0 (0.0) –

Unknown 7 (8.1) –

IQR: interquartile range; ECOG PS: Eastern Cooperative Oncology Group Performance Status.

Table 3. Demographic and clinical characterisation of patients included in the 
exemestane cohort and in the respective clinical trial at treatment initiation.

Exemestane 
Cohort 
(n = 49)

Clinical trial 
(Kaufmann et al.,  

2000) 
(n = 366)

Age at treatment initiation, years Median (IQR 25– 
75)

61 (51–76) 65 (35–89)

[Min.; Max.] [37; 88] Not available
Disease extent at treatment initiation, 

n (%)
IIIC 1 (2.0) 0 (0.0)
IV 48 (98.0) 366 (100.0)

ECOG PS at treatment initiation, n (%) 0 21 (42.9) Not available
1 19 (38.8)
2 4 (8.2)
3 0 (0.0)
4 0 (0.0)

Unknown 5 (10.2)

IQR: interquartile range; ECOG PS: Eastern Cooperative Oncology Group Performance Status.
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3.3. Fulvestrant cohort

All patients were treated with the recommended dosage, 500 mg/month. 
Patients who received fulvestrant had a median age of 63 years (IQR: 54– 
75) at treatment initiation, compared to 61 years (IQR not available) in the 
clinical trial. Almost all patients (96.6%) included in this cohort had distant 
metastasis by the time they started fulvestrant, identical to the patients of 
the trial (98.9%) (Di Leo et al., 2010). Approximately 70.0% of patients had 
an ECOG PS 0 or 1 at treatment initiation, not possible to compare as this vari
able was not described in the trial (Table 4). The median follow-up was 21.6 
months (IQR: 8.4–32.4), and the median treatment duration was 5.6 months 
(IQR 3.6–11.1) (Figure 4(A)). Median OS was estimated at 21.6 months (95% 

Figure 2. Median follow-up time (a), Kaplan–Meier estimate for OS (b) Kaplan–Meier 
estimate for TTF (c), in the letrozole cohort and the corresponding clinical trial.
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Figure 3. Median follow-up time (a), Kaplan–Meier estimate for OS (b) Kaplan–Meier 
estimate for TTF (c) in the exemestane cohort and the corresponding clinical trial.

Table 4. Demographic and clinical characterisation of patients included in the 
fulvestrant cohort and in the respective clinical trial at treatment initiation.

Fulvestrant 
Cohort 
(n = 87)

CONFIRM trial 
(Di Leo et al., 2010) 

(n = 362)

Age at treatment initiation, years Median (IQR 
25–75)

63 (54–75) 61 (IQR not 
available)

[Min.; Max.] [38; 88] Not available
Disease extent at treatment initiation, 

n (%)
IIIC 3 (3.5) 4 (1.1)
IV 84 (96.6) 358 (98.9)

ECOG PS at treatment initiation, n (%) 0 35 (40.2) Not available
1 25 (28.7)
2 8 (9.2)
3 2 (2.3)
4 0 (0.0)

Unknown 17 (19.5)

IQR: interquartile range; ECOG PS: Eastern Cooperative Oncology Group Performance Status.
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CI 16.5–26.7), and median TTF was 5.6 months (95%CI 4.5–6.6). OS rates at 1- 
and 2-years were 69.9% (95%CI 59.2–78.5) and 46.7% (95%CI 35.9–56.7), 
respectively. Median OS was lower than that reported in the clinical trial 
(25.1 months) (Di Leo et al., 2010). TTF and 1- and 2-year OS rates were not 
described in the CONFIRM study, thus preventing comparison (Figure 4).

3.4. Safety data

Treatment discontinuation occurred in 85.1%, 95.9% and 94.3% of patients in 
the letrozole, exemestane and fulvestrant cohorts, respectively. Our data 
showed that disease progression was the main reason for discontinuation 
in all three cohorts (Table 5). A minority of patients discontinued treatment 
due to AEs, which occurred in 6.8%, 12.8% and 1.2% of patients for letrozole, 

Figure 4. Median follow-up time (a), Kaplan–Meier estimate for OS (b), Kaplan–Meier 
estimate for TTF (c), in the fulvestrant cohort and the corresponding clinical trial.
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exemestane and fulvestrant, respectively. The proportion of patients discon
tinuing exemestane due to AEs in the trial was much lower (1.7%) (Kaufmann 
et al., 2000), whereas in fulvestrant, it was slightly higher (2.2%) (Di Leo et al.,  
2010). The letrozole clinical trial did not present this information. The most 
common AEs leading to discontinuation of both letrozole and exemestane 
was arthralgia, and the most common for fulvestrant was hypersensitivity 
(Table 6). None of the reference trials characterised AEs.

4. Discussion

This study adds to the body of knowledge on the effectiveness of AIs and ful
vestrant in the treatment of HR+/HER2- ABC, covering the last 2 years before 
CDK4/6i were conventionally used at IPOLFG. While the practical application 
of medicines in a real-world context tends to exhibit variability, leading to 
varied real-life cohorts, they may more closely reflect the characteristics of 
the typical population receiving treatment, thus offering a more precise por
trayal of outcomes that may shape clinical expectations.

Our main findings provide further evidence of the benefits of monother
apy with AIs and fulvestrant in women with ABC, including an estimated 
median OS of 30.8, 22.1 and 21.6 months for letrozole, exemestane and ful
vestrant, respectively. This information is very important in the context of 

Table 5. Frequency of treatment discontinuation and respective reasons.
Letrozole 

Cohort 
(n = 87)

Exemestane Cohort 
(n = 49)

Fulvestrant Cohort 
(n = 87)

Treatment 
discontinuation, n (%)

No 13 (14.9) 2 (4.1) 5 (5.8)
Yes 74 (85.1) 47 (95.9) 82 (94.3)

Reason for 
discontinuation, n (%)

Disease 
progression

53 (71.6) 37 (78.7) 65 (79.3)

Adverse events 5 (6.8) 6 (12.8) 1 (1.2)
Refuse 0 (0.0) 0 (0.0) 1 (1.2)
Death 14 (18.9) 3 (6.4) 4 (4.9)
Other 2 (2.7) 1 (2.1) 11 (13.4)

Table 6. AEs that led to treatment discontinuation.

Adverse events leading to treatment 
discontinuation

Letrozole 
Cohort 
(n = 5)

Exemestane 
Cohort 
(n = 6)

Fulvestrant 
Cohort 
(n = 1)

Arthralgias, n (%) 3 (60.0) 3 (50.0) 0 (0.0)
Diarrhoea, n (%) 0 (0.0) 2 (33.3) 0 (0.0)
Cough, n (%) 1 (20.0) 0 (0.0) 0 (0.0)
Hepatotoxicity, n (%) 1 (20.0) 0 (0.0) 0 (0.0)
Palpitations, n (%) 0 (0.0) 1 (16.7) 0 (0.0)
Hypersensitivity, n (%) 0 (0.0) 0 (0.0) 1 (100.0)
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health technology assessment as it may put in context real-world data pub
lished after CDK4/6i became the new standard of care (Alves da Costa et al.,  
2023; Cardoso Borges et al., 2022).

The indirect comparison of the estimated OS for the letrozole cohort with 
that reported in the trial suggests lower effectiveness in the real-world 
context (30.8 vs. 34.0 months). However, our study had a lower median 
follow-up time and median duration of treatment (Mouridsen et al., 2003). 
A different trend was observed for TTF, which was higher in the real-life 
setting (11.2 vs. 9.0 months). Worth stressing that in the trial, patients with 
central nervous system (CNS) metastasis, more than 50.0% lung metastasis, 
more than one-third of the liver involved or whose disease relapsed or 
recurred during adjuvant ET or within 12.0 months of completing such 
therapy were excluded, whereas in our study, there were no exclusions 
made based on the metastasis’s location. Additionally, having inflammatory 
breast cancer, other malignant diseases or some comorbidities (e.g. cardiac 
disease or diabetes mellitus) precluded enrolment in the trial. Finally, only 
patients with ECOG PS between 0 and 2 were included in the trial, which 
may be indicative of a worse functional status in the real-life setting. We 
have also compared our data with results from the letrozole + placebo 
group in the PALOMA-2 trial (Finn et al., 2016), since it included patients 
more recently treated and with similar baseline characteristics to those 
included in our study. We found that PFS was approximately 3.0 months 
higher than the TTF (14.5 vs. 11.2 months), which may result from PFS not 
including patients who discontinued treatment for reasons other than 
disease progression or death. Median OS presented in PALOMA-2 (Finn 
et al., 2022) was approximately 51.0 months, which is over twice that esti
mated for the letrozole cohort. However, the higher OS in the trial may be 
influenced by the subsequent use of CDK4/6i, which were not a standard 
practice in the Portuguese health system until 2021.

Median OS achieved in the exemestane cohort was 22.1 months, whereas 
in the trial it had not been reached. TTF was higher than that reported in the 
trial (6.0 vs. 3.9 months), which may result mainly from the way outcomes are 
measured in clinical trials, as opposed to real-world contexts. Our study had a 
higher median follow-up time and median duration of treatment than the 
clinical trial, which further values our study (Kaufmann et al., 2000). In this 
trial, patients with prior ET (except with tamoxifen), inflammatory carcinoma, 
rapid progressive disease, massive visceral disease, CNS metastasis and some 
comorbidities were excluded, which may cause an overestimation of OS. 
None of these exclusion criteria were considered in our study. We found no 
study reporting data from the use of exemestane in control groups of 
CDK4/6i trials, preventing further comparisons.

Median OS in the fulvestrant cohort and in the CONFIRM trial (Di Leo et al.,  
2010) may suggest greater efficacy than effectiveness (21.6 vs. 25.1 months). 
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This difference of around 3.5 months can be due to the specific and temporal 
differences between studies. In the CONFIRM trial, exclusion criteria included 
extensive liver and/or lung metastasis, CNS metastasis and more than one 
chemotherapy or ET for advanced disease; none of which applied to our 
study. Median duration of treatment was similar in our study and in the refer
ence trial and median follow-up time of patients was not reported in the trial. 
We further compared our data with those of the fulvestrant + placebo group 
in the PALOMA-3 trial (Turner et al., 2018), and found similar TTF and PFS (5.6 
vs. 4.6 months) and higher OS in the trial (21.6 vs. 28.0). The differences in OS 
may also be related to the exclusion criteria applied in trials, as 
abovementioned.

Overall, OS was slightly higher in letrozole and fulvestrant clinical trials, 
suggesting a lower effectiveness of these drugs in a real-life context. This is 
not surprising as eligibility criteria of trials are stricter, and consequently, 
patients included may have better prognostic characteristics. Furthermore, 
in all clinical trials, only postmenopausal women were included. Our study 
included all women, regardless of menopausal status, which could 
influence the prognosis of the disease, as premenopausal status may be a 
factor of worse prognosis. Conversely, a higher TTF was identified in the letro
zole and exemestane cohorts compared to the respective trials, however in 
the absence of significance this finding was disregarded.

The main reason for therapy discontinuation in all cohorts was disease pro
gression. It is well known that ET is effective in HR+ tumours; however, in the 
long term, most patients develop hormone resistance, which may lead to 
disease progression (Hanker et al., 2020). Furthermore, a minority of patients 
discontinued treatment due to AEs. The proportion of patients discontinuing 
treatment as a result of AEs was 6.8%, 12.8% and 1.2% for letrozole, exemes
tane and fulvestrant, respectively. While some of these data were absent in 
reference trials, for those possible to compare, the considerable difference 
observed in the exemestane cohort should be stressed (12.8% vs. 1.7%). 
The safety profile of ET identified in this study is in accordance with the litera
ture, suggesting that these medicines are well tolerated (Carson & Dear, 2019; 
Hanker et al., 2020). In addition, the lower rate of treatment discontinuation 
due to AEs in the fulvestrant cohort, when compared to the other cohorts, 
may presumably result from fulvestrant’s mechanism of action, which is 
specific to estrogen receptors in the mammary gland, thus not leading to sys
temic effects by blocking these receptors elsewhere (Carson & Dear, 2019). In 
our study, only AEs leading to treatment discontinuation were captured and 
therefore, other less severe AEs are not described.

Our study is valuable as it adds evidence about the real-world effective
ness of AIs and fulvestrant in the treatment of ABC. A strength of this study 
was the median follow-up, which was higher in the exemestane and fulves
trant cohorts than in their reference clinical trials. It was also possible to 
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estimate the 1- and 2-year OS rates for all cohorts, which was not available 
in any of the trials. The fact that only 2.1% of patients were lost to follow-up 
was an additional strength, since it contributed to the validity of our results. 
Moreover, the review and update of eligible cases in the registry’s database 
ensured the extraction of data with adequate quality and greater exhaus
tiveness, thus contributing to the internal validity of the obtained results. 
Finally, this study generated information that will allow to carry out a com
parative effectiveness study with the new HR+/HER2- ABC standard-of-care.

Despite its value, there are limitations worth acknowledging, namely the 
fact that reference trials used for indirect comparisons are ancient (having 
included women with diagnostic criteria and treatment patterns different 
from the current ones) and have a considerable amount of missing infor
mation, limiting comparisons. Nonetheless, the fact that they are ancient 
also reinforces the relevance of the current study in supplementing available 
information. The retrospective nature of the study impacts on the complete
ness and quality of data. For example, we cannot ensure that RECIST criteria 
had been followed. This was also an important reason to consider TTF 
(instead of PFS) as an outcome of interest. Although our study was conducted 
using data from a national cancer registry, the data extracted focused on a 
cohort of cases treated in the IPOLFG, limiting external validity. In addition, 
it could have been relevant to include men in this study, as they represented 
5% of our population.

5. Conclusion

Our data suggest that the effectiveness of letrozole and fulvestrant can be 
inferior to efficacy. Although the observed difference was 3.2 months in 
the letrozole cohort and 3.5 months in the fulvestrant cohort, the clinical 
meaning of this difference can be uncertain and can be, in part, attributed 
to the stricter inclusion criteria in the trials. Additionally, we found a higher 
proportion of worse prognostic characteristics in patients treated in the 
real-world than in patients treated in a clinical trial environment.

These real-life data can be clinically relevant to evaluate the true benefit of 
these drugs in HR+/HER2- ABC.

Authors contributions

Conceptualization: A.C.M. and F.A.C.; methodology: M.I.T. and F.A.C.; investi
gation: M.I.T.; data extraction: AM; data processing: M.I.T. and A.M.; writing orig
inal draft: M.I.T.; review and editing: A.M.; H.N.; A.C.M.; A.L. and F.A.C.; 
supervision and formal analysis: F.A.C. All authors have read and agreed to 
the published version of the manuscript.

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE 15



Data confidentiality

The authors declare having followed the protocols in use at their working 
centre regarding patients’ data publication.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The present work did not receive any funding.

Patient consent

This study was approved by the IPOLFG Ethics Committee on 15 October 
2021 (UIC/1423). Informed Consent waiver was ensured because this was 
an observational, retrospective and non-interventional study. Furthermore, 
the variables used are part of the RON’s database, whose creation and regu
lation of the activity are described in the Portuguese Law.

ORCID

Maria Inês Teodoro http://orcid.org/0000-0003-1892-0262
Filipa Alves da Costa http://orcid.org/0000-0003-0562-2514

References

Aguiar, J. P., Cardoso Borges, F., Murteira, R., Ramos, C., Gouveia, E., Passos, M. J., 
Miranda, A., & da Costa, F. A. (2018). Using a cancer registry to capture signals of 
adverse events following immune and targeted therapy for melanoma. 
International Journal of Clinical Pharmacy, 40(4), 852–861. https://doi.org/10.1007/ 
s11096-018-0665-1

Akram, M., Iqbal, M., Daniyal, M., & Khan, A. U. (2017). Awareness and current knowl
edge of breast cancer. Biological Research, 50(1), 1–23. https://doi.org/10.1186/ 
s40659-017-0140-9

Alves da Costa, F., Cardoso Borges, F., Ramos, A., Mayer, A., Brito, C., Ramos, C., 
Bernardo, C., Cossito, M., Furtado, C., Ferreira, A. R., Martins-Branco, D., da Costa 
Miranda, A., & Lourenço, A. (2023). Effectiveness of palbociclib with aromatase 
inhibitors for the treatment of advanced breast cancer in an exposure retrospective 
cohort study: Implications for clinical practice. Breast Cancer Research, 25(1), 1–11. 
https://doi.org/10.1186/s13058-023-01678-5

Assembleia da República. (2017). Law n.º 53/2017, 14th of July [Creates and regulates 
the National Cancer Registry]. Diário da República n.º 135/2017, Série I 2017-07-14, 
3739–3743.

Battisti, N., De Glas, N., Sedrak, M., Loh, K., Liposits, G., Soto-Perez-de-Celis, E., Krok- 
Schoen, J., Menjak, I. B., & Ring, A. (2018). Use of cyclin-dependent kinase 4/6 

16 M. I. TEODORO ET AL.

http://orcid.org/0000-0003-1892-0262
http://orcid.org/0000-0003-0562-2514
https://doi.org/10.1007/s11096-018-0665-1
https://doi.org/10.1007/s11096-018-0665-1
https://doi.org/10.1186/s40659-017-0140-9
https://doi.org/10.1186/s40659-017-0140-9
https://doi.org/10.1186/s13058-023-01678-5


(CDK4/6) inhibitors in older patients with ER-positive HER2-negative breast cancer: 
Young International Society of Geriatric Oncology review paper. Therapeutic 
Advances in Medical Oncology, 10, 1–26. https://doi.org/10.1177/ 
1758835918809610

Bjartell, A., Lumen, N., Maroto, P., Paiss, T., Gomez-Veiga, F., Birtle, A., Kramer, G., 
Kalinka, E., Spaëth, D., Feyerabend, S., Matveev, V., Lefresne, F., Lukac, M., 
Wapenaar, R., Costa, L., & Chowdhury, S. (2021). Real-world safety and efficacy out
comes with Abiraterone acetate plus prednisone or prednisolone as the first- or 
second-line treatment for metastatic castration-resistant prostate cancer: Data 
from the prostate cancer registry. Targeted Oncology, 16(3), 357–367. https://doi. 
org/10.1007/s11523-021-00807-4

Borges, F. C., Ramos, C., Ramos, A., Mendes, G. P., Murteira, R., Soares, P., Furtado, C., 
Miranda, A. C., & Costa, F. A. (2020). Monitoring real-life utilization of pembrolizu
mab in advanced melanoma using the Portuguese National Cancer Registry. 
Pharmacoepidemiology and Drug Safety, 30(3), 342–349. https://doi.org/10.1002/ 
pds.5163

Cardoso, F., Paluch-Shimon, S., Senkus, E., Curigliano, G., Aapro, M. S., André, F., Barrios, 
C. H., Bergh, J., Bhattacharyya, G. S., Biganzoli, L., Boyle, F., Cardoso, M.-J., Carey, L. A., 
Cortés, J., El Saghir, N. S., Elzayat, M., Eniu, A., Fallowfield, L., Francis, P. A., … Winer, 
E. P. (2020). 5th ESO-ESMO international consensus guidelines for advanced breast 
cancer (ABC 5)†. Annals of Oncology. https://doi.org/10.1016/j.annonc.2020.09.010

Cardoso Borges, F., Alves da Costa, F., Ramos, A., Ramos, C., Bernardo, C., Brito, C., 
Mayer-da-Silva, A., Furtado, C., Ferreira, A. R., Martins-Branco, D., Miranda, A., & 
Lourenço, A. (2022). Real-world effectiveness of palbociclib plus fulvestrant in 
advanced breast cancer: Results from a population-based cohort study. The 
Breast, 62, 135–143. https://doi.org/10.1016/j.breast.2022.02.005

Carson, E., & Dear, R. (2019). Advanced breast cancer: An update to systemic therapy. 
Australian Journal of General Practice, 48(5), 278–283. https://doi.org/10.31128/ 
AJGP-10-18-4729

Cheung, K. L. (2007). Endocrine therapy for breast cancer: An overview. The Breast, 16 
(4), 327–343. https://doi.org/10.1016/j.breast.2007.03.004

Costa, F. A., Ramos, C., Murteira, R., Almodovar, T., Passos-Coelho, J. L., Carvalho, M. I., 
Costa, L., & Miranda, A. C. (2019). The cancer registry as an ally in monitoring treat
ment effectiveness. Pulmonology, 25(1), 3–8. https://doi.org/10.1016/j.pulmoe.2018. 
05.007

Di Leo, A., Jerusalem, G., Petruzelka, L., Torres, R., Bondarenko, I. N., Khasanov, R., 
Verhoeven, D., Pedrini, J. L., Smirnova, I., Lichinitser, M. R., Pendergrass, K., 
Garnett, S., Lindemann, J. P. O., Sapunar, F., & Martin, M. (2010). Results of the 
CONFIRM phase III trial comparing fulvestrant 250 mg with fulvestrant 500 mg in 
postmenopausal women with estrogen receptor-positive advanced breast cancer. 
Journal of Clinical Oncology, 28(30), 4594–4600. https://doi.org/10.1200/JCO.2010. 
28.8415

Ding, W., Li, Z., Wang, C., Ruan, G. D., Chen, L. P., & Tu, C. (2018). The CDK4/6 inhibitor in 
HR-positive advanced breast cancer. Medicine (United States), 97(20). https://doi. 
org/10.1097/MD.0000000000010746

Finn, R. S., Martin, M., Rugo, H. S., Jones, S., Im, S.-A., Gelmon, K., Harbeck, N., Lipatov, O. 
N., Walshe, J. M., Moulder, S., Gauthier, E., Lu, D. R., Randolph, S., Diéras, V., & Slamon, 
D. J. (2016). Palbociclib and letrozole in advanced breast cancer. New England 
Journal of Medicine, 375(20), 1925–1936. https://doi.org/10.1056/NEJMoa1607303

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE 17

https://doi.org/10.1177/1758835918809610
https://doi.org/10.1177/1758835918809610
https://doi.org/10.1007/s11523-021-00807-4
https://doi.org/10.1007/s11523-021-00807-4
https://doi.org/10.1002/pds.5163
https://doi.org/10.1002/pds.5163
https://doi.org/10.1016/j.annonc.2020.09.010
https://doi.org/10.1016/j.breast.2022.02.005
https://doi.org/10.31128/AJGP-10-18-4729
https://doi.org/10.31128/AJGP-10-18-4729
https://doi.org/10.1016/j.breast.2007.03.004
https://doi.org/10.1016/j.pulmoe.2018.05.007
https://doi.org/10.1016/j.pulmoe.2018.05.007
https://doi.org/10.1200/JCO.2010.28.8415
https://doi.org/10.1200/JCO.2010.28.8415
https://doi.org/10.1097/MD.0000000000010746
https://doi.org/10.1097/MD.0000000000010746
https://doi.org/10.1056/NEJMoa1607303


Finn, R. S., Rugo, H. S., Dieras, V. C., Harbeck, N., Im, S.-A., Gelmon, K. A., Walshe, J. M., 
Martin, M., Chavez Mac Gregor, M., Bananis, E., Gauthier, E. R., Lu, D. R., Kim, S., & 
Slamon, D. J. (2022). Overall survival (OS) with first-line palbociclib plus letrozole 
(PAL + LET) versus placebo plus letrozole (PBO + LET) in women with estrogen 
receptor–positive/human epidermal growth factor receptor 2–negative advanced 
breast cancer (ER+/HER2− ABC): analyses. Journal of Clinical Oncology, 40 
(17_suppl), LBA1003–LBA1003. https://doi.org/10.1200/JCO.2022.40.17_suppl. 
LBA1003

Gluck, S., Bonneterre, J., Buzdar, A., Nabholtz, J. M., Robertson, J., Thrlimann, B., …  
Webster, A. (2002). Anastrozole is superior to tamoxifen as first-line therapy in 
hormone receptor-positive advanced breast carcinoma (multiple letters). Cancer, 
95(11), 2442–2443. https://doi.org/10.1002/cncr.10962

Gobbini, E., Ezzalfani, M., Dieras, V., Bachelot, T., Brain, E., Debled, M., Jacot, W., Mouret- 
Reynier, M. A., Goncalves, A., Dalenc, F., Patsouris, A., Ferrero, J. M., Levy, C., Lorgis, 
V., Vanlemmens, L., Lefeuvre-Plesse, C., Mathoulin-Pelissier, S., Petit, T., Uwer, L., …  
Delaloge, S. (2018). Time trends of overall survival among metastatic breast cancer 
patients in the real-life ESME cohort. European Journal of Cancer, 96, 17–24. https:// 
doi.org/10.1016/j.ejca.2018.03.015

Hanker, A. B., Sudhan, D. R., & Arteaga, C. L. (2020). Overcoming endocrine resistance in 
breast cancer. Cancer Cell, 37(4), 496–513. https://doi.org/10.1016/j.ccell.2020.03. 
009

Howlader, N., Noone, A. M., & Krapcho, M. (2016). SEER cancer statistics review, 1975– 
2013. National Cancer Institute. Retrieved October 6, 2020, from https://seer. 
cancer.gov/archive/csr/1975_2013/results_merged/sect_04_breast.pdf

International Agency for Research on Cancer. (1991). Cancer registration: Principles 
and methods. In IARC scientific publications. https://doi.org/10.2307/1533655

Karim, S., Zhang-Salomans, J., Biagi, J. J., Asmis, T., & Booth, C. M. (2018). Uptake and 
effectiveness of FOLFIRINOX for advanced pancreatic cancer: A population-based 
study. Clinical Oncology, 30(1), e16–e21. https://doi.org/10.1016/j.clon.2017.10.017

Kaufmann, M., Bajetta, E., Dirix, L. Y., Fein, L. E., Jones, S. E., Zilembo, N., Dugardyn, J.-L., 
Nasurdi, C., Mennel, R. G., Cervek, J., Fowst, C., Polli, A., di Salle, E., Arkhipov, A., 
Piscitelli, G., Miller, L. L., & Massimini, G. (2000). Exemestane is superior to megestrol 
acetate after tamoxifen failure in postmenopausal women with advanced breast 
cancer: Results of a phase III randomized double-blind trial. Journal of Clinical 
Oncology, 18(7), 1399–1411. https://doi.org/10.1200/JCO.2000.18.7.1399

Liu, X., Qu, H., Cao, W., Wang, Y., Ma, Z., Li, F., & Wang, H. (2013). Efficacy of combined 
therapy of goserelin and letrozole on very young women with advanced breast 
cancer as first-line endocrine therapy. Endocrine Journal, 60(6), 819–828. https:// 
doi.org/10.1507/endocrj.EJ12-0434

Martínez Marín, V., Muñoz Martín, A. J., Viñuela Benéitez, M. C., García Alfonso, P., 
Alonso Muñoz, A., & Pérez Manga, G. (2009). Tratamiento con fulvestrant en 
mujeres posmenopáusicas con cáncer de mama avanzado tras tratamiento hormo
nal previo. Medicina Clinica, 133(10), 371–374. https://doi.org/10.1016/j.medcli. 
2008.11.029

McAndrew, N. P., & Finn, R. S. (2020). Management of ER positive metastatic breast 
cancer. Seminars in Oncology, 47(5), 270–277. https://doi.org/10.1053/j. 
seminoncol.2020.07.005

Mouridsen, H., Gershanovich, M., Sun, Y., Pérez-Carrión, R., Boni, C., Monnier, A., 
Apffelstaedt, J., Smith, R., Sleeboom, H. P., Jaenicke, F., Pluzanska, A., Dank, M., 
Becquart, D., Bapsy, P. P., Salminen, E., Snyder, R., Chaudri-Ross, H., Lang, R., Wyld, 

18 M. I. TEODORO ET AL.

https://doi.org/10.1200/JCO.2022.40.17_suppl.LBA1003
https://doi.org/10.1200/JCO.2022.40.17_suppl.LBA1003
https://doi.org/10.1002/cncr.10962
https://doi.org/10.1016/j.ejca.2018.03.015
https://doi.org/10.1016/j.ejca.2018.03.015
https://doi.org/10.1016/j.ccell.2020.03.009
https://doi.org/10.1016/j.ccell.2020.03.009
https://seer.cancer.gov/archive/csr/1975_2013/results_merged/sect_04_breast.pdf
https://seer.cancer.gov/archive/csr/1975_2013/results_merged/sect_04_breast.pdf
https://doi.org/10.2307/1533655
https://doi.org/10.1016/j.clon.2017.10.017
https://doi.org/10.1200/JCO.2000.18.7.1399
https://doi.org/10.1507/endocrj.EJ12-0434
https://doi.org/10.1507/endocrj.EJ12-0434
https://doi.org/10.1016/j.medcli.2008.11.029
https://doi.org/10.1016/j.medcli.2008.11.029
https://doi.org/10.1053/j.seminoncol.2020.07.005
https://doi.org/10.1053/j.seminoncol.2020.07.005


P., & Bhatnagar, A. (2003). Phase III study of letrozole versus tamoxifen as first-line 
therapy of advanced breast cancer in postmenopausal women: Analysis of survival 
and update of efficacy from the International Letrozole Breast Cancer Group. 
Journal of Clinical Oncology, 21(11), 2101–2109. https://doi.org/10.1200/JCO.2003. 
04.194

Murteira, R., Borges, F. C., Mendes, G. P., Ramos, C., Ramos, A., Soares, P., Furtado, C., 
Miranda, A., & da Costa, F. A. (2020). Real-world effectiveness of pembrolizumab 
in previously treated non-small cell lung cancer: A population-based cohort 
study. Pharmacoepidemiology and Drug Safety, 29(10), 1295–1302. https://doi.org/ 
10.1002/pds.5091

Steger, G. G., Bartsch, R., Wenzel, C., Pluschnig, U., Hussian, D., Sevelda, U., Locker, G. J., 
Gnant, M. F., Jakesz, R., & Zielinski, C. C. (2005). Fulvestrant (‘Faslodex’) in pre-treated 
patients with advanced breast cancer: A single-centre experience. European Journal 
of Cancer, 41(17), 2655–2661. https://doi.org/10.1016/j.ejca.2005.07.016

Turner, N. C., Slamon, D. J., Ro, J., Bondarenko, I., Im, S. A., Masuda, N., Colleoni, M., 
DeMichele, A., Loi, S., Verma, S., Iwata, H., Harbeck, N., Loibl, S., André, F., Puyana 
Theall, K., Huang, X., Giorgetti, C., Huang Bartlett, C., & Cristofanilli, M. (2018). 
Overall survival with palbociclib and fulvestrant in advanced breast cancer. New 
England Journal of Medicine, 379(20), 1926–1936. https://doi.org/10.1056/ 
NEJMoa1810527

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Gøtzsche, P. C., & Vandenbroucke, J. 
P. (2007). The strengthening the reporting of observational studies in epidemiology 
(STROBE) statement: Guidelines for reporting observational studies. Lancet (London, 
England), 370(9596), 1453–1457. https://doi.org/10.1016/S0140-6736(07)61602-X

World Health Organization. (2020). Globocan 2020. https://gco.iarc.fr/today/data/ 
factsheets/populations/900-world-fact-sheets.pdf

Yoo, C., Kim, S. B., Ahn, J. H., Jung, K. H., Ahn, Y., Gong, G., Kim, H.-H., Kim, H.-J., Son, B.- 
H., & Ahn, S. H. (2011). Efficacy of fulvestrant in heavily pretreated postmenopausal 
women with advanced breast cancer: A preliminary report. Journal of Breast Cancer, 
14(2), 135–139. https://doi.org/10.4048/jbc.2011.14.2.135

Zhang, J., Huang, Y., Wang, C., He, Y., Zheng, S., & Wu, K. (2017). Efficacy and safety of 
endocrine monotherapy as first-line treatment for hormone-sensitive advanced 
breast cancer: A network meta-analysis. Medicine (United States), 96(33), 1–6. 
https://doi.org/10.1097/MD.0000000000007846

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE 19

https://doi.org/10.1200/JCO.2003.04.194
https://doi.org/10.1200/JCO.2003.04.194
https://doi.org/10.1002/pds.5091
https://doi.org/10.1002/pds.5091
https://doi.org/10.1016/j.ejca.2005.07.016
https://doi.org/10.1056/NEJMoa1810527
https://doi.org/10.1056/NEJMoa1810527
https://doi.org/10.1016/S0140-6736(07)61602-X
https://gco.iarc.fr/today/data/factsheets/populations/900-world-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/900-world-fact-sheets.pdf
https://doi.org/10.4048/jbc.2011.14.2.135
https://doi.org/10.1097/MD.0000000000007846

	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Study design
	2.2. Setting and data sources
	2.3. Study population and information of interest
	2.4. Study outcomes
	2.5. Statistical analysis

	3. Results
	3.1. Letrozole cohort
	3.2. Exemestane cohort
	3.3. Fulvestrant cohort
	3.4. Safety data

	4. Discussion
	5. Conclusion
	Authors contributions
	Data confidentiality
	Disclosure statement
	Patient consent
	ORCID
	References

