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ARTICLEINFO ABSTRACT

Background and aim: Breast cancer is one of the most common and worrying health problems of women in the
world. The efficacy and safety of first-line and second-line/next-line treatments in women with HR + / HER2 —
postmenopausal advanced breast cancer is unclear. Therefore, the present study aimed to determine progression-
free survival and overall survival of endocrine therapy combinations with targeted therapy in this population.
Material and methods: To obtain documentation and scientific evidence related to the first and second
line/further line in the treatment of postmenopausal women with HR +/ HER2 - advanced breast cancer, articles
published in international databases such as PubMed, Web of Science, Scopus, Sites Direct, Elsevier, Wiley, and
Google Scholar search engine were used. Data were analyzed using STATA software, Version 17. the odds ratio,
hazard ratio, and risk ratio with 95% confidence interval (Cl), fixed effect model, and inverse-variance method
were used.

Results: Twenty-four studies were reviewed. Abemaciclib/Letrozole showed the best PFS in first-line therapies
(HR:0.51 95% CI -2.26, 3.28). Dalpiciclib/Fulvestrant showed the best PFS in second/further-line
therapies(HR:0.43 95% CI 0.09, 0.77). Ribociclib/Fulvestrant improved overall survival by 0.67 (HR:0.67 95% CI
-0.31, 1.65) for first-line treatments, and Abemaciclib/Fulvestrant improved overall survival for second/further-
line treatments65 (HR:0.65 95% CI 0.10, 1.20).

Conclusions: Based on the findings of the present study, superior efficiency can be seen in first-line treatment
with combinations of endocrine therapy with targeted therapy.
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1. Introduction

Breast cancer is the most common cancer among women.™! According
to the Global statistics for 2020 to 2040 of the World Health Organization,
one out of every 8 to 10 women will get breast cancer.[? Breast cancer is the
second most common cause of death from cancer.!® Breast cancer growth in
humans is often regulated by steroid hormones such as estrogen and peptide
growth factors that interact with epidermal growth factor receptors one and
two. The level of hormone receptors in normal breast tissue is low, but in
two-thirds of cases of breast cancer, the level of these receptors is higher.”!
According to clinical findings, hormone receptor (HR) and human epidermal
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growth factor receptor 2 (HER?2) are breast cancer subgroups. Based on the
findings, the two subgroups of HR-positive/HER2-negative are almost the
most common indicators.® Evidence shows that the growth and survival of
cancer cells in these tumors are related to the estrogen receptor signalling
pathway, and endocrine glands were used for treatment.! The reported
limitations of the effectiveness of endocrine therapy and drug resistance
have made this therapy seem insufficient. Therefore, targeted treatments
such as Cyclin-dependent kinase 4 and 6 inhibitors (CDK4/6i) were
introduced.l”’ However, the efficacy and relative safety of most of these
first- and second-line/next-line treatments have not been determined.
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Clinical studies have shown that treatments have effectively treated patients
with  HR+/HER2.59  However, no findings compare treatments'
effectiveness on survival rates. Previous meta-analysis studies have also
investigated the effectiveness and safety of some treatments, as shown in the
present study.®*3 It has been tried to eliminate the limitations of previous
studies, and the effectiveness and safety of first and second-line/next-line
treatments in the treatment of postmenopausal women with HR +/ HER2 -
advanced breast cancer should be investigated.

2. Material and methods
Search strategy and data sources

To obtain documentation and scientific evidence related to the first and
second line/further line in the treatment of postmenopausal women with HR
+/ HER2 - advanced breast cancer, articles published in international
databases such as PubMed, Web of Science, Scopus, Sites Direct, Elsevier,
Wiley, and the Google Scholar search engine were used. The search process
in these databases was carried out using the keywords.

Breast cancer, Breast Neoplasms, Breast Tumors, Mammary Cancer,
Breast Malignant Neoplasms, Cancer of the Breast, Mammary Carcinoma,
Breast Carcinoma, metastasis, ERBB2 protein, human, v-erb-b2
erythroblastic leukaemia viral oncogene homolog two protein, human,
human epidermal growth factor receptor 2, hormone receptor, estrogen
receptor, Progesterone receptor, and possible combinations, and medical
subject headings (MeSH) terms were also used, which included
((((((("Breast Cancer Lymphedema"[Mesh] OR "Breast
Neoplasms“[Mesh]) OR ( "Breast Neoplasms/classification"[Mesh] OR
"Breast Neoplasms/mortality”"[Mesh] OR "“Breast Neoplasms/prevention
and control“[Mesh] OR "Breast Neoplasms/surgery“[Mesh] OR "Breast
Neoplasms/therapy"[Mesh] )) OR "Neoplasm Metastasis"[Mesh]) AND
"ERBB2  protein, human"  [Supplementary = Concept]) = AND
"Hormones"[Mesh]) OR "Receptors, Estrogen"[Mesh]) OR "Receptors,
Progesterone”[Mesh]) AND ( "Postmenopause”[Mesh] OR  "Estrogen
Replacement Therapy"[Mesh] ).

In addition, the reference list of articles not obtained using the above
methods was checked to identify those articles. All articles were selected
based on inclusion criteria and the PICOS strategy.

Inclusion and exclusion criteria

Inclusion criteria included women with advanced postmenopausal
HR+/HER2 breast cancer (P: Population), Cancer patients who were under
targeted therapy, and a combination of endocrine therapy with targeted
therapy (I: Interventions). Studies that had a control group that could be
single-agent chemotherapy or endocrine therapy monotherapy (C:
Comparison); Studies that reported findings such as overall survival,
progression-free survival (PFS), and safety outcomes (O: Outcome); All
randomized clinical trials studies (S: Studies). Studies published in different
languages except English, review studies and books, qualitative studies,
studies without complete findings, non-randomized controlled trials, and
scientific sources without full text were excluded from the study.

Selection and data collection process

A form designed based on the purpose of the research was used to
extract data. This form included the first author's name, year, research
population, sample size, average age of patients, follow-up time, and clinical
outcomes. Two independent authors and Koror checked the data separately,
and then the third independent author evaluated the completed form. All
articles were entered into End. Note X.8 software and the full text of the

articles were reviewed by two independent authors. All disagreements
between the two authors were resolved through discussion, and a third
reviewer was consulted when needed. Studies that reported survival data
were prioritized for review.

Risk assessment

The Cochrane risk-of-bias tool for randomized trials (RoB 2) is
recommended to assess the risk of bias in randomized trials." Bias is
assessed as a judgment (high, low, or unclear) for individual elements from
five domains (selection, performance, attrition, reporting, and others).

Statistical analysis

Data were analyzed using STATA software, Version 17. The 12 index
and P-value <0.1 were used for the Q test; I? values of 25%, 50%, and 75%
correspond to small, moderate, and large amounts of heterogeneity to
evaluate the heterogeneity of the studies. The odds ratio, hazard ratio, and
risk ratio with 95% confidence interval (Cl), fixed effect model, and
inverse—variance method were used. Egger's test checked publication bias.

3. Results
Study selection

One hundred thirty-four articles were found in the initial search. First,
by reading the titles of the articles, 241 articles were removed due to
duplication. In the second step, by studying the abstracts of the 564 articles,
398 articles unrelated to the objectives of the present study were excluded
from the study based on the inclusion and exclusion criteria. In the third
stage, they were removed after a detailed study of the full text of the
remaining 166 articles, 142, due to incomplete data, irrelevant data, and
inconsistent objectives. Finally, 24 articles were used in this research.

Identification of studies via databases and registers

Records identified Records removed before the
= (n =841) »| screening:
-E Duplicate records (n =
g 241)
= Records marked as
= Records screened ineligible by automation
ﬁ (n=564) tools (n = 25)
Other reasons (n = 11)
\4
. Reports sought for Recordf excluded
£ - (n=398)
= retrieval.
3 (n=0)
o »
= & " Reports not retrieved
(n=0)

Full text

(n =166) o Reports excluded
- g (n=142)
'§ \ 4
g Included studies
- (n=24)

Fig. 1. PRISMA 2020 Checkilist.
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Study characteristics the first. Table 1 summarizes the chosen studies' features.
Four thousand two hundred seventy-eight individuals in the control group

and 6616 individuals in the intervention group underwent examinations. In Risk of bias

twelve studies, therapy was the second line; in twelve other studies, it was The risk of bias in the RCT study was low (Table 2).

Table 1. Characteristics of included studies.

. Number of Patients Therapy Median _ Mean of
tudy. Years Intervention Control Line Age Intervention Group Control Group F(ol\l/llg\r/]vt-hu)p
Group Group
Mayer et al.,202451 111 55 2nd line 57 Palbociclib/Fulvestrant Fulvestran NR
Mayer et al., 20230 111 55 2nd line 57 Palbociclib/Fulvestrant Fulvestran NR
Howell et al., 2022171 69 71 2nd line 60 Capivasertib+Fulvestrant Fulvestrant 20
Xu et al., 2022081 303 153 1st line 51 Dalpiciclib/Letrozole Letrozole 25.2
Zhang et al., 20220 241 120 2nd line 52 Dalpiciclib/Fulvestrant Fulvestrant 16
Goetz et al., 2022[%! 328 165 1st line 63 Abemaciclib+Letrozole Letrozole 417
Hortobagyi et al., 202274 334 334 1st line 61 Ribociclib/Letrozole Letrozole 80
Xu et al., 2022172 169 171 st line 53 Palbociclib plus letrozole Placebo plus letrozole 52.8
Finn et al., 2022 444 222 1st line 61 Palbociclib plus letrozole Placebo plus letrozole 38
Cristofanilli et al., 2022[2 347 174 2nd line 57 Palbociclib—fulvestrant Placebo-fulvestrant 73
Xu et al., 202125 241 120 2nd line 52 Dalpiciclib/Fulvestrant Fulvestrant 16
Slamon et al., 2021 237 128 1st line 63 Ribociclib/Fulvestrant Fulvestrant 70.8
Neven et al., 202171 446 223 2nd line 59 Abemaciclib/Fulvestrant Fulvestrant 53.5
Llombarzt(')%’éﬁf cetal, 243 243 1st line 64 Palbociclib/Fulvestrant Palbociclib/Letrozole 70.2
André et al., 2021129 284 288 2nd line 62 Alpelisib/Fulvestrant Fulvestrant 16.3
Sledge et al., 20201 446 223 2nd line 59 Abemaciclib/Fulvestrant Fulvestrant 53.5
Finn et al., 202084 84 81 1st line 63 Palbociclib/Letrozole Letrozole 64.7
Rugo et al., 20192 444 222 1st line 61 Palbociclib-letrozole Placebo-letrozo 38
André et al., 20191 284 288 2nd line 62 Alpelisib/Fulvestrant Fulvestrant 16.3
Turner et al., 201854 347 174 2nd line 57 Palbociclib—fulvestrant Placebo—fulvestrant 73
Hortobagyi et al., 2018!% 334 334 1st line 61 Ribociclib/Letrozole Letrozole 80
Goetz et al., 20170 328 165 1st line 63 Abemaciclib+Letrozole Letrozole 417
Turner et al.,201567] 347 174 2nd line 57 Palbociclib—fulvestrant Placebo—fulvestrant 73
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Table 2: Bias assessment of Cochrane Risk of Bias Tool.
. . Effect of Effect of Missing . Selection of
Risk of Bias due to the Assignment of Adhering to Outcome Mgaustli r(;r;?eof the Report Overall
Data Result

Intervention

Study R
Randomization Process Innervation

Mayer et al., 20241
Mayer et al., 20231
Howell et al., 202217
Xu et al., 20221481
Zhang et al., 202211
Goetz et al., 202227
Hortobagyi et al., 202221
Xu et al., 202222
Finn et al., 2022123
Cristofanilli et al., 202224
Xu et al., 2021129
Slamon et al., 2021128

Neven et al., 202127

Llombart-Cussac et al.,
2021128

André et al., 202129
Sledge et al., 20201
Finn et al., 202004
Rugo et al., 2019¢2
André et al., 20198
Turner et al., 2018134
Hortobagyi et al., 20185
Goetz et al., 201768

Turner et al.,201567

- High D Unclear -Low
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Progression-free survival for first-line treatments

The hazard ratio for PFS in first-line therapies was 0.59 (HR:0.59 95%
Cl -0.52, 1.69) (Fig. 2). Based on subgroup meta-analysis,
Abemaciclib/Letrozole showed the best PFS benefit 0.51 (HR:0.51 95% CI -
2.26, 3.28) because its hazard ratio was lower compared to other treatments,

followed by Dalpiciclib/Letrozole (HR:0.51 95% CI -3.41, 4.43) and
Palbociclib/Letrozole (HR:0.54 95% CI -1.85, 2.93), which showed a lower
hazard ratio compared to other treatments (Fig. 2). The results of
heterogeneity of the studies for first-line treatments show that the
heterogeneity between the studies is low (1>=0; p=1.00. Q=0.08).

Progrrsson-frea sunival for first-ing tmatments Hauzard rafio Weright
Sludy with 85% Cl (3]
Palba/FUL

Albaned| ef al, 7122 - L - 0.48[ -5.40, 635 353
Liombart-Cussac et al, 2021 —a— 1.13[ -2.78, 505 7495
Heterogeneity: 1 = 0.00%. H” = 1.00 R 0.83 [ -2.33, 4.19]
Testol @ =8: 31} =003, p=0.58
DalplcicLET
Huelal, 2022 —a— 0.51[ 241, 445 7485
Helerogeneity: | = 0.00%. H' = 1.00 - 051 [ -1.41, 4.43]
Testol @, = 8: Q{0 =000, p=.
AbemaiLET
Goetz et ol 2022 —a— 0.51[ -3.41, 443 745
Goetz et ol 3017 - - 0.51[ -3.41, 443 745
Heerogeneity: 1 = 0.00%. H” = 1.00 - 0.51[ -2.28, 3.38)
Testof @, =8: 1) =000, p=1.00
Riba/LET
Hartobapy el al, 2022 . 0.58[ -5.32, £.44] 353
Hortobagyi et al., 2018 -l 088[ -1.40, 2.52] 3178
Heterogeneity: 1 = 0.00%, H = 1.00 e 0.58 [ -1.30, 2.42]
Testal @, = 8: 01} =000, p= 1.00
Pal{LET
Huelal, 2022 . OER[ -7.18, B52] 149
Firn el al, 3072 —_— 058 [ -5.32, £.44] 353
Firn el al, 3030 —— 048[ -3.44, 440] 745
Rugo et al., 2018 —n - 0.58[ -3.38, 4.48) 745
Helerogeneity: I* = 0.00%, H = 1.00 Al 0.64 [ -1.85, 2.83]
Testof 8, = 8: ) =000, p=1.00
REba/FUL
Slaman ef al., 2021 . 0.55[ -1.37, 447] 745
Heterogeneity: 1° = 0.00%. H* = 1.00 —_— 0.55[ -1.37, 4.47]
Testal@ =8 KW =000, p=.
Ovarall s 054 [ 052, 169
Helerogeneity- |” = 0.00%. H™ = 1.00
Testal 8, = 8: 11) = 006, p=1.00
Test of group differences: O, (5) = 0.05, p = 1.00

w 5 0 &5 i

Fired-eflects inverse-vanance madel

Fig. 2. Forest plots showed progression-free survival for first-line treatments.
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Progression-free survival for second/further-line treatments

The hazard ratio for PFS in second/further-line therapies was 0.50
(HR:0.50 95% CI 0.30, 0.70) (Fig. 3). Based on subgroup meta-analysis,
Dalpiciclib/Fulvestrant showed the best PFS benefit 0.43 (HR:0.43 95% ClI
0.09, 0.77) because its hazard ratio was lower compared to other treatments,

followed by Abemaciclib/Fulvestrant (HR:0.47 95% CI 0.05, 0.89) showed
a lower hazard ratio compared to other treatments (Fig. 3). The results of
heterogeneity of the studies for second/further-line treatments show that the
heterogeneity between the studies is low (1>=0; p=0.99. Q=2.36).

Progression-fres surdval for sescondifurther-line restments Hazard ratio Weight
Study with 95% CI %)
Palbo/FUL
Mayer et al 2024 - 111 [-0.28, 248 202
Mayer et al., 2023 - 111 [-0.28, 248 202

Tumner et al., 2018 0.42 [-0.17, 1.01] 11.00
Turner et al, 2015 B 0.42[-0.17, 1.01] 11.00
Heterogensity: I = 0.00%, H* = 1.00 il 0.53[ 0.14, 0.91]
Testof 8 =8;: @3} =1.84. p=0465
CAPIFUL
Howeell et al., 2022 | 0.58 [-0.03, 1.15] 11.00
Heterogensity: | = 100,00%, H' = 1.00 i 0.58 [-0.03, 1.15]
Test of & =8 0} =-000.p=.
Dalpiciclib/FUL
Zhang =t al, 2022 — 0.44[-0.15, 1.03] 11.00
Cristofanilli et al., 2022 N 0.42 [-0.17, 1.01] 11.00
Xu etal., 2021 — 0.44[-0.15, 1.03] 11.00
Heterogensity: | =0.00%, H = 1.00 L 0.43[ 0.08, 0.77]
Test of 8 = 8: Q{2)=0.00.p=1.00
Abema/FUL
Meven et al., 2021 - B 0.47[-0.12, 1.08] 11.00
Sledge et al., 2020 . = 0.47[-0.12, 1.06] 11.00
Heterogensity: I° = 0.00%, H' = 1.00 - 0.47 [ 0.05, 0.8
Testof & =8, Q{1)=0.00.p=1.00
Alpelisib/Fulvestrant
André et al., 2021 ] - 0.85[-0.13, 1.83] 306
Heterogensity: | =0.00%, H = 1.00 e 0.85[-0.13, 1.83]
Testof & =8 W0 =000.p=.
Overall &> 0.50[ 0.30, 0.70]
Heterogensity: I" =0.00%, H" = 1.00
Test of & =8 Q{10) =2.38, p=0.09
Test of group differences: Qu{4) =072 p=0.85

0 i 2 3

Fixed-effects inverse-wariance mode

Fig. 3. Forest plots showed progression-free survival for second/further-line treatments.

Overall survival for first-line treatments

Hazard ratio of overall survival for first-line treatments was 0.81
(HR:0.81 95% CI 0.40, 1.21) (Fig. 4). Based on subgroup meta-analysis,
Ribociclib/Fulvestrant improved overall survival 0.67 (HR:0.67 95% CI -
0.31, 1.65) because its hazard ratio was lower compared to other treatments,

followed by Abemaciclib/Fulvestrant (HR:0.75 95% CI -0.05, 1.55) and
Ribociclib/Letrozole (HR:0.76 95% CI -0.11, 1.63), which showed a lower
hazard ratio compared to other treatments (Fig. 4). The results of
heterogeneity of the studies for first-line treatments show that the
heterogeneity between the studies is low (1>=0; p=1.00. Q=0.27).
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Owerall survival for first-line treatments

Hazard ratio Weight

Study with 85% CI (%)
Palbo/FUL
Llombart-Cussac et al., 2021 i 1.00[-0.33, 2.33) 838
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Goetz et al_, 2022
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Fig. 4. Forest plot showed overall survival for first-line treatments.

Overall survival for second/further-line treatments

Hazard ratio of overall survival for second/further-line treatments was
0.76 (HR:0.76 95% CI 0.43, 1.09) (Fig. 5). Based on subgroup meta-
analysis, Abemaciclib/Fulvestrant improved overall survival by 0.65
(HR:0.65 95% CI 0.10, 1.20) because its hazard ratio was lower compared

to  other  treatments, suggesting  superior  performance by
Abemaciclib/Fulvestrant (Fig. 5). The results of heterogeneity of the studies
for first-line treatments show that the heterogeneity between the studies is
low (I>=0; p=1.00. Q=0.63).
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Figure 5. Forest plots showed overall survival for second/further-line treatments.

4. Discussion

In the present study, progression-free survival and overall survival of
combinations of endocrine therapy with targeted therapy in women with HR
+ /HER2 — postmenopausal advanced breast cancer were investigated.
Based on the present meta-analysis, Abemaciclib/Letrozole showed good
PFS compared to other drugs in first-line therapies. In PFS in
second/further-line therapies, Dalpiciclib/Fulvestrant showed good results in
treatment.  Also, the  present  meta-analysis  showed  that
Ribociclib/Fulvestrant and Abemaciclib/Fulvestrant improved overall
survival for first-line and second/further-line treatments, respectively.
Previous studies have evaluated the safety and efficacy of advanced
treatment regimens for HR+/HER2- breast cancer. Previous studies have
shown that adding CDK4/6i to endocrine therapy has a positive effect on the

patient's prognosis and is effective in its improvement.**49 Sacituzumab
govitecan-hziy is FDA-approved for the treatment of
HR +/HER2 — advanced breast cancer patients who have received at least
two chemotherapy regimens and endocrine-based therapies.“Y! Targeted
therapies should be considered suitable for future breast cancer treatment
strategies.[? The present study had some limitations that it is hoped will be
addressed in future studies; firstly, all the selected studies were clinical trials
that had very little heterogeneity. However, the biases of different bases
cannot be ignored; secondly, the therapeutic effects in different studies
should be considered in future studies. Third, the sample size of the studies
was not very high, and it was reported that menopausal patients need to be
investigated in larger RCTs. Moreover, treatment regimens after progress in
the first line can cause certain biases.
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5. Conclusion

Based on the findings of the present study, superior efficiency can be
seen in first-line treatment with combinations of endocrine therapy with
targeted therapy. Also, this combination was observed in second/further-line
treatments. It is suggested that the toxicity of drugs and their side effects
should be investigated in future studies. More studies are needed to
determine the most effective treatment strategies in HR+/HER2- advanced
breast cancer so that promising results can occur in the treatment with day-
by-day progress. Further studies are needed to confirm the evidence of the
present study on new treatments.
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