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Abstract
Background: Over the past few decades, the gonadotropin-releasing hormone agonist 
goserelin has been evaluated in ovarian function suppression (OFS) with adjuvant endocrine 
therapy and ovarian function preservation (OFP) during chemotherapy.
Objective: The goal of this systematic literature review was to assess the efficacy of goserelin 
in OFS and OFP in combination with endocrine therapies and chemotherapy, respectively, in 
pre- and perimenopausal women with early-stage breast cancer.
Design: This study is a systematic review.
Data sources and methods: The literature search was conducted using PubMed. Prospective 
clinical studies evaluating the efficacy of goserelin in OFS or OFP in pre- or perimenopausal 
breast cancer were identified by four reviewers working in teams of two.
Results: Twenty-nine studies were included in this systematic review. The addition of 
goserelin as OFS to adjuvant endocrine therapy generally resulted in significant benefits 
in disease-free survival. Studies have shown better OFP results among women 40 years or 
younger compared with older patients. Chemotherapy in association with goserelin for OFP 
resulted in a higher recovery rate of menses within 6–24 months, a shorter time for menstrual 
recovery, and significantly higher pregnancy rates when compared with cytotoxic therapy 
without goserelin. Hormonal recovery with higher anti-Müllerian hormone and estradiol 
levels, and lower follicle-stimulating hormone and luteinizing hormone levels occurred 
more frequently among women who received goserelin during chemotherapy as compared 
with those receiving cytotoxic therapy alone. The benefits of goserelin in OFP were more 
substantial among women 40 years or younger than in older patients.
Conclusion: The findings of this systematic review highlight the benefits of adding goserelin 
to endocrine therapies for OFS and chemotherapy for OFP in early-stage breast cancer. 
Additionally, scientific data supporting OFS (including goserelin) in combination with newer 
agents such as cyclin-dependent kinase 4 and 6 inhibitors and bone-modifying agents are 
emerging.
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Introduction
Goserelin, a gonadotropin-releasing hormone 
(GnRH) agonist, was approved by the United 
States Food and Drug Administration in 1995 for 
use in the palliative treatment of advanced breast 
cancer in pre- and perimenopausal women.1,2 
Since then, goserelin has been approved in over 
60 countries worldwide for breast cancer as a sub-
cutaneous injection of 3.6 mg every 4 weeks 
(Q4W) or 10.8 mg every 12 weeks (Q12W).3 
Chronic administration of goserelin inhibits pitui-
tary gonadotropin secretion and suppresses serum 
luteinizing hormone (LH) and follicle-stimulat-
ing hormone (FSH) levels, resulting in a decrease 
in serum estradiol (E2) levels consistent with the 
postmenopausal state in women.2 This is expected 
to result in a reduction in the size and function of 
the ovaries, a decrease in the size of the uterus 
and mammary glands, and regression of sex hor-
mone-responsive tumors.2

Goserelin has been well studied for ovarian function 
suppression (OFS) as part of endocrine therapy and 
new trials continue to incorporate its use in combi-
nation with modern breast cancer therapies.4,5 Early 
data evaluating goserelin monotherapy versus 
oophorectomy demonstrated similar outcomes  
in women with advanced breast cancer.6–8 
Furthermore, a previous systematic review and 
meta-analysis showed that goserelin can be added 
to endocrine therapy for OFS in the advanced/met-
astatic setting, leading to improvements in progres-
sion-free survival and overall survival (OS).4,5

In patients with early-stage (defined as non- 
metastatic) breast cancer receiving chemother-
apy, the use of goserelin as ovarian function pres-
ervation (OFP) has significantly reduced the 
incidence of treatment-induced premature ovar-
ian failure in women receiving chemotherapy.9,10 
Furthermore, significantly more patients were 
able to achieve a pregnancy after completing 
GnRH agonist therapy than in the chemotherapy 
alone group.9

The goal of this systematic literature review is to 
summarize the efficacy of goserelin as OFS as adju-
vant endocrine therapy and OFP during (neo)adju-
vant chemotherapy in pre- and perimenopausal 
women diagnosed with early-stage breast cancer.

Methods
This systematic review was performed according 
to the guidelines from the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis 
(PRISMA).11 The PRISMA checklist for the sys-
tematic review and the corresponding abstract are 
available for reference in Supplemental Table 
S1(A) and (B), respectively.

Search strategy
A PubMed literature search was conducted on 
February 13, 2024, using the terms (Goserelin 
OR GnRH OR LHRH) AND (breast cancer OR 
breast neoplasm) with no filters applied. An 
updated search was conducted on June 4, 2024, 
prior to the preparation of this manuscript. 
Results were exported to EndNote for proper 
formatting and then exported into a Microsoft 
Excel file used by the authors for the screening 
process.

Selection criteria
Four reviewers worked in teams of two and divided 
the search results to screen titles and abstracts 
using predefined exclusion criteria. Authors S.S. 
and N.O. reviewed half of the results while author 
R.M. and reviewer J.U., reviewed the other half of 
the results. Initial pre-defined inclusion criteria 
consisted of the following parameters: published 
in English, full-length manuscripts (e.g., posters/
abstracts were excluded), primary data source 
(e.g., review articles and meta-analyses were 
excluded after cross-checking their reference lists 
for potential studies to be included), inclusion of 
⩾10 patients, clinical studies in pre- or perimeno-
pausal women being treated for breast cancer with 
goserelin as a component of the therapeutic regi-
men. If a publication did not meet the above crite-
ria, it was categorized as “not relevant.”

After applying the initial exclusion criteria, it was 
determined that the number of publications 
identified for inclusion was excessive for the pur-
poses of a systematic literature review (n = 214, 
Figure 1). At this point, expert clinician authors 
M.L., N.C., D.B., and H.K. proposed additional 
exclusion and inclusion criteria to identify the 
most clinically relevant studies. Author S.S. 
reviewed the 214 studies against the additional 
inclusion/exclusion criteria, with review by 
authors J.C. and R.M.

Other exclusion criteria were retrospective stud-
ies, trials in advanced/metastatic breast cancer 
patients, and all studies in which tamoxifen and 
goserelin were administered concurrently with 
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chemotherapy. Additional inclusion criteria 
included the use of goserelin in combination with 
endocrine therapies or with chemotherapy. Since 
the first approval of goserelin for breast cancer in 
1995,1,2 it is now well established that GnRH 
agonists should not be given as monotherapy, but 
rather in combination with endocrine therapy as 
OFS or with chemotherapy as OFP. Therefore, 
this criterion was included to evaluate only stud-
ies that reflect current clinical practice. 
Furthermore, as the addition of goserelin is 
already established as a standard of care in the 
metastatic setting, the focus of this review was on 

patients with early-stage breast cancer.12 For 
studies reporting efficacy, disease-free survival 
(DFS) and/or OS were deemed to be the most 
relevant endpoints to assess efficacy among 
patients with early-stage breast cancer. In gen-
eral, DFS is defined as the length of time from 
randomization to any evidence of disease recur-
rence (e.g., recurrence, distant disease, secondary 
malignancy, death).13–15 DFS is often a preferred 
surrogate endpoint in early-stage breast cancer 
trials as it requires fewer patients and shorter fol-
low-up periods than OS.13–16 OS is defined as the 
length of time from randomization to death from 

Figure 1.  PRISMA flowchart of the systematic literature search.
*Not relevant defined as studies that were not conducted in premenopausal women with breast cancer using goserelin.
†Due to the high volume of studies retrieved, additional exclusion criteria were developed at this point to identify the most 
rigorous data and clinically relevant outcomes.
OFP, ovarian function preservation; OFS, ovarian function suppression; PRISMA, Preferred Reporting Items for Systematic 
Reviews and Meta-analyses.
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any cause.13–15 OS remains the gold standard to 
assess the efficacy of a treatment in breast cancer 
clinical trials but requires a large patient popula-
tion and a longer follow-up period for events to 
mature.13–16 In addition, when DFS or OS were 
not included as an efficacy endpoint, studies 
reporting other survival outcomes such as event-
free survival (EFS), relapse-free survival (RFS), 
or time to recurrence/recurrence-free survival 
were included. Studies evaluating goserelin as a 
therapy for OFP were included if they reported at 
least one of the following outcomes: recovery of 
menses, pregnancy, anti-Müllerian hormone 
(AMH), E2, FSH, and/or LH levels. These out-
comes of interest were determined by the expert 
clinician authors to be the most relevant and 
informative.

Data collection
For each of the included studies, data was 
extracted to populate parameters set forth in 
Tables 1–3 including author, year, study design, 
treatment arms, patient population (ER+/PR+/
HER2+ status, stage 1 or 2, age), survival out-
comes (e.g., DFS, OS, EFS, RFS, recurrence-
free survival), and OFP outcomes (recovery of 
menses, pregnancy, AMH, E2, FSH, and/or LH 
levels).

Results

Search results
A PubMed literature search conducted on 
February 13, 2024, yielded 1729 citations, with 
an update conducted on June 4, 2024, to identify 
any additional publications shortly before initiat-
ing manuscript preparation, adding 13 additional 
citations for a total of 1742 records (Figure 1). 
Among them, 718 titles passed title screening and 
proceeded to abstract review. Following abstract 
review, 214 articles proceeded to full paper 
review, and 29 articles were included in this 
review. Out of these 29 articles, 16 reported DFS 
and/or OS efficacy data as the primary endpoint 
for OFS for goserelin with or without endocrine 
therapies (Table 1)17–32 and 9 reported OFP data 
for goserelin in combination with chemotherapy 
(Table 2).33–41 In addition, 1 article reported effi-
cacy data for goserelin plus an aromatase inhibi-
tor (AI) with or without a cyclin-dependent kinase 
4 and 6 (CDK4/6) inhibitor,42 and 3 articles 
reported efficacy data for goserelin plus zole-
dronic acid (Table 3).43–45

OFS as adjuvant endocrine therapy
DFS and OS with goserelin combination therapy.  

Among the 16 publications reporting data from 
12 randomized studies evaluating DFS, OS, 
or other survival outcomes in OFS, the initial 
studies comparing goserelin ± tamoxifen versus 
chemotherapy in the adjuvant setting were pub-
lished in 2000 and 2002 (Table 1(a) and Figure 
2), and in the neoadjuvant setting in 2021 (Table 
1(b) and Figure 2).17–19 The studies assessing  
goserelin ± tamoxifen ± chemotherapy were pub-
lished between 2006 and 2022 (Table 1(c) and 
Figure 2).20–24 In 2005, studies on the use of gos-
erelin after completion of chemotherapy began to 
be published. This topic continued to be inves-
tigated through the next two decades with six 
studies published along with a long-term follow-
up study evaluating goserelin ± tamoxifen (Table 
1(d) and (e) and Figure 2).25–28,30–32

In the adjuvant chemotherapy setting, the 
Austrian Breast and Colorectal Cancer Study 
Group (ABCSG) Trial 5, which included 1034 
premenopausal women, showed no difference in 
the 5-year OS between goserelin plus tamoxifen 
and chemotherapy.18 However, the 5-year recur-
rence-free survival data from ABCSG Trial 5 was 
significantly better with goserelin plus tamoxifen 
than with chemotherapy (83% vs 79%; p = 0.037; 
Table 1(a)).18 A smaller study by Boccardo et al 
showed comparable 6-year OS and DFS between 
OFS (either surgical oophorectomy/ovarian irra-
diation or goserelin) plus tamoxifen versus adju-
vant chemotherapy in 244 pre- or perimenopausal 
women with ER+ breast cancer (Table 1(a)).17 
In the neoadjuvant setting, no significant differ-
ence was observed between goserelin plus tamox-
ifen versus chemotherapy for 5-year DFS and OS 
in the study of chemotherapy versus endocrine 
therapy in premenopausal patients with hormone 
receptor positive, HER2-negative, lymph node-
positive breast cancer (NEST; Table 1(b)).19

The efficacy of goserelin ± tamoxifen and/or 
chemotherapy was first investigated in the ZIPP 
trial, with 5-year data reported in 2006 and 
12-year data reported in 2009. In the 5-year ZIPP 
analysis, significantly better OS (86% vs 83%; 
p = 0.038) and EFS (73% vs 68%; p = 0.002) were 
observed with goserelin than without goserelin 
(Table 1(c)).20 In the 12-year ZIPP analysis, this 
significant difference was maintained for both OS 
(77% vs 72%; p = 0.013) and EFS (60% vs 55%; 
p = 0.001) with goserelin versus without goserelin 
(Table 1(c)).21 In another ZIPP trial publication, 
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analysis of the Stockholm cohort demonstrated 
numerically better 12-year EFS with goserelin 
(58%) versus tamoxifen (56%) versus gosere-
lin + tamoxifen (53%) versus no endocrine ther-
apy (45%).22 A similar trend was reported for the 
20-year survival analysis based on the distant 
recurrence-free interval (DFRI) for goserelin ver-
sus no endocrine therapy (72% vs 60%; 
p = 0.026).24

Out of the four trials evaluating goserelin + tamox-
ifen following chemotherapy, the Addition of 
ovarian Suppression to Tamoxifen in young 
women with hormone-sensitive breast cancer 
who Remain premenopausal or Regain vaginal 
bleeding After chemotherapy (ASTRRA) study 
demonstrated significantly better DFS with gos-
erelin plus tamoxifen versus tamoxifen alone at 

5 years (91% vs 88%; p < 0.033)28 and at 8 years 
(85% vs 80%; p = 0.003)29 (Table 1(d)). OS 
reached statistical significance at 5 years (99% vs 
98%, respectively; p = 0.029) but not at 8 years 
(97% vs 95%, respectively; p = 0.305) in the 
ASTRRA trial, which enrolled 1,282 premeno-
pausal women ⩽45 years of age (Table 1(d)).28,29 
Although statistical significance was not reached 
for DFS or OS in the Uslu et al study, both were 
numerically improved for patients receiving gos-
erelin plus tamoxifen compared with tamoxifen 
alone (Table 1(d)).27

A study by Li et al. reported data for switching to 
2–3 years of goserelin and anastrazole after chem-
otherapy and 2–3 years of tamoxifen versus chem-
otherapy and continuing on tamoxifen for a total 
of 5 years. This study failed to show the difference 

Figure 2.  Evolution of goserelin studies.
ABCSG, Austrian Breast and Colorectal cancer Study Group; AI, aromatase inhibitor; ASTRRA, Addition of ovarian 
Suppression to Tamoxifen in young women with hormone-sensitive breast cancer who Remain premenopausal or Regain 
vaginal bleeding After chemotherapy; CDK4/6, cyclin-dependent kinase 4 and 6; GBG-37 ZORO, German Breast Group 
ZOladex Rescue of Ovarian function; IBCSG, International Breast Cancer Study Group; INT, Intergroup; NEST, Neoadjuvant 
study of chemotherapy versus Endocrine therapy in premenopausal patient with hormone responsive, HER2-negative, lymph 
node-positive breaST; POEMS, Prevention of Early Menopause; STO-5, Stockholm trial 5; ZIPP, Zoladex In Pre-menopausal 
Patients.
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in 2-year DFS and OS in patients who switched 
to goserelin and anastrazole versus continuing on 
tamoxifen.32

OFP during chemotherapy.  Overall, nine publica-
tions reported OFP data from eight studies for 
goserelin in combination with chemotherapy 
(Table 2).33–41 The first study was published in 
2006 with subsequent studies published over the 
next two decades (Figure 2).33–41

Recovery of menses.  Seven studies evaluating 
chemotherapy plus goserelin for OFP reported 
recovery rates of menses (Table 2).33–36,39–41 
Menstrual recovery rates increased over time, 
with 3-month rates at 21%, 6-month rates 33% 
to 70%, 1-year rates ranging from 36% to 94%, 
and 2–3-year rates ranging from 93% to 99% 
(Table 2). The 6-month recovery rate of menses 
was higher among patients who received gos-
erelin with chemotherapy (33%–70%) rather 
than chemotherapy alone (6%–57%); the same 
trend was observed with 1-year recovery rate 
(36%–83% vs 10%–80%) (Table 2).34,35,39 Over-
all menstrual recovery rates were higher (range 
89%–94%) among patients ⩽40 years of age than 
those >40 years old (42%–56%; Table 2).33,36,39 
Younger women also tended to have shorter time 
(⩽6.1 months) to full recovery of menstruation 
than older patients (7.9 months; Table 2).33

In the Prevention of Early Menopause (POEMS) 
study, 2-year ovarian failure (8% vs 22%; 
p = 0.02) and 2-year ovarian dysfunction (14% vs 
33%; p = 0.03) rates were significantly lower with 
the addition of goserelin to chemotherapy regi-
men versus chemotherapy alone, respectively 
(Table 2).37,38

Pregnancy outcomes.  Successful pregnancies 
were reported in 5 studies with goserelin in com-
bination with chemotherapy (Table 2).35–40 Signif-
icantly higher 2-year (21% vs 11%; p = 0.03) and 
5-year (23% vs 12%; p = 0.03) pregnancy rates 
were reported in POEMS for patients receiving 
goserelin plus chemotherapy versus chemother-
apy alone (Table 2).37,38

Recovery of hormone levels.  Effects on the 
recovery of hormone levels were reported in 5 
studies evaluating patients receiving goserelin 
plus chemotherapy (Table 2).33,35,39–41 AMH lev-
els recovered in a higher percentage of patients 
receiving goserelin than in those without goser-
elin (47%–50% vs 22%–33%, respectively).35,40 

No significant difference in AMH levels was 
observed between patients receiving goserelin 
plus chemotherapy versus leuprolide plus chemo-
therapy (50% vs 44%, respectively).41 In general, 
higher E2, and lower FSH and LH recovery levels 
at follow-up were observed in women who had 
goserelin added to their chemotherapy regimen 
versus chemotherapy alone (Table 2).35,39

Other adjuvant studies with goserelin.  With the 
introduction of bone-modifying agents and 
CDK4/6 inhibitors, data on the use of goserelin in 
combination with novel agents in early-stage 
breast cancer became available in 2009–2015 and 
2024, respectively (Table 3 and Figure 2).42–45 
Although these studies were not designed to spe-
cifically evaluate the efficacy of goserelin, they 
illustrate that goserelin has become part of the 
standard treatment for OFS and has been safely 
incorporated into modern treatment regimens for 
early-stage ER+ breast cancer.42–45

Goserelin plus bone-modifying agents. The 
prospective, open-label, phase III randomized 
controlled ABCSG Trial 12 investigated the effi-
cacy of adding bone-modifying agents to goser-
elin + an AI or tamoxifen therapy in early-stage 
breast cancer (Table 3).43–45 The trial enrolled 
1,803 premenopausal women who had under-
gone primary surgery but no adjuvant chemo-
therapy.43,44 All patients received goserelin 3.6 mg 
Q4W, and either tamoxifen 20 mg once-daily 
(QD) or anastrozole 1 mg QD, with or without 
zoledronic acid for 3 years.43,44 No new safety 
issues were identified with the use of goserelin 
with or without zoledronic acid, suggesting that 
these agents can be used together.

Goserelin with CDK4/6 inhibitors. The pro-
spective, phase III randomized controlled trial 
NATALEE evaluated the efficacy of adding a 
CDK4/6 inhibitor to goserelin plus an AI therapy 
in early-stage breast cancer (Table 3).42 The trial 
enrolled 5101 patients and all premenopausal 
women and men received either letrozole 2.5 mg 
daily or anastrozole 1 mg daily for 5 years as their 
AI therapy, along with goserelin 3.6 mg Q4W.42 
Patients allocated to receive CDK4/6 inhibitor 
were given ribociclib 400 mg QD for 3 years.42 In 
an interim analysis with a median follow-up dura-
tion of 30 months, the OS was 98% in the CDK4/6 
inhibitor plus goserelin + AI group versus 97% 
in the goserelin + AI alone (HR 0.76 (95% CI: 
0.54–1.07)).42 The 3-year invasive DFS was 
90% in the CDK4/6 inhibitor plus goserelin+AI 
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group versus 87% in the goserelin+AI alone 
(HR 0.75 (95% CI: 0.62–0.91); p = 0.003).42 
The 3-year distant DFS was 91% in the CDK4/6 
inhibitor plus goserelin+AI group versus 89% in  
the goserelin+AI alone (HR 0.74 (95%  
CI: 0.60–0.91)).42

Discussion
This large, comprehensive systematic literature 
review investigated the use of goserelin in combi-
nation with endocrine therapy for OFS and with 
chemotherapy for OFP in pre- and perimenopau-
sal women diagnosed with early-stage breast can-
cer. Among the studies evaluating OFS, the 
addition of goserelin to the treatment regimen 
generally resulted in significant benefits in 
DFS,25,26,28,29,31 OS,20,21 EFS,20,21 RFS,18 and 
recurrence-free survival.21,22,24 Greater benefits in 
DFS and OS were reported among women 
⩽40 years of age compared with those >40 years 
of age when goserelin treatment was included.26,31

In most trials, the duration of goserelin therapy 
was 2 years, with the exception of ABCSG Trial 5 
(3 years) and INT 0101 trial (5 years; Table 1). 
Continuing goserelin therapy beyond 5 years is 
already of interest among healthcare providers 
and breast cancer survivors.46 Furthermore, the 
effect of ovarian suppression due to chemotherapy 
is of interest and under evaluation.47,48 The 
RxPONDER study enrolled early-stage, HR+, 
HER2-negative lymph-node positive patients with 
oncotype recurrence score <25 and randomized 
them to chemotherapy or endocrine therapy.47 
Interestingly, in premenopausal patients, a benefit 
was seen with chemotherapy regardless of their 
oncotype recurrence score.47 Similarly, in the 
TAILORx study, endocrine therapy was noninfe-
rior to chemo-endocrine therapy in the analysis of 
DFS disease.48 However, it remains unclear 
whether this benefit is truly related to chemother-
apy or is an effect of chemotherapy’s ability to 
cause ovarian suppression.47 The role of goserelin 
in the treatment of early-stage, estrogen receptor-
positive (ER+) breast cancer is being further eval-
uated in the Ovarian Function Suppression Plus 
Endocrine Therapy (OFSET) trial.49 In this ongo-
ing randomized phase III trial, pre- and perimeno-
pausal patients with lymph node positive (LN+) 
disease and oncotype <25 are being randomized 
to AI + OFS ± chemotherapy.49 The objective of 
the OFSET trial is to demonstrate that these 
patients would not benefit from chemotherapy 
and that the benefit previously seen with 

chemotherapy treatment is likely due to OFS 
which can be achieved with goserelin and other 
agents.49

Fertility and OFP are important aspects of care 
for many premenopausal women with breast can-
cer and should be individualized based on various 
factors including the patient’s age and desire for 
future pregnancy.50 Younger women may be con-
cerned about breast cancer treatment delays at 
the time of diagnosis due to efforts to preserve 
fertility.50 The combination of goserelin during 
chemotherapy is a standard strategy for OFP, 
which has achieved birth rates as high as 24%—a 
relevant outcome for many women who are inter-
ested in avoiding the short- and long-term effects 
of early menopause.50 This is also relevant regard-
less of future pregnancy plans, as patients may 
realize their desire for pregnancy after completion 
of chemotherapy treatment.51 The results of this 
review showed that OFP with goserelin during 
chemotherapy resulted in a higher recovery rate 
of menses within 6–24 months compared with no 
goserelin treatment.17,34,35,37–40 More substantial 
benefits were observed among women ⩽40 years 
old versus >40 years old.33,36,39 The addition of 
goserelin to the treatment regimen also resulted 
in significantly higher pregnancy rates compared 
with no goserelin.37,38 However, despite promis-
ing results on pregnancy outcomes, OFP during 
chemotherapy is not an alternative meant to 
replace cryopreservation procedures for fertility 
preservation to increase the chances for future 
pregnancy, but rather OFP can be pursued in 
addition to cryopreservation.50,52

Goserelin has also been investigated in combina-
tion with other agents, including bone-modifying 
agents and CDK4/6 inhibitors. The ABCSG 
Trial 12 demonstrated significantly better DFS 
when the bone-modifying agent zoledronic  
acid was added to the goserelin + AI/tamoxifen  
regimen.43–45 There was a trend toward better 
outcomes with goserelin plus tamoxifen versus gos-
erelin plus AI, although the study population had a 
low risk of recurrence.43–45 Bone health is a critical 
issue to consider in patients receiving OFS as part 
of adjuvant endocrine therapy.52 In the NATALEE 
trial, the addition of the CDK4/6 inhibitor riboci-
clib to the goserelin + AI regimen resulted in a sig-
nificantly higher 3-year DFS compared with no 
ribociclib in early-stage breast cancer.42 These trials 
demonstrated the more modern use of OFS with 
goserelin as a part of the evolving treatment regi-
mens in early-stage breast cancer.
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The adverse events reported in the included stud-
ies that were attributable to goserelin were con-
sistent with its known safety profile, with hot 
flushes, headache, and arthralgia being the most 
common.17,18,20,32,33,42,44 Weight gain, thrombo-
embolism, irregular menses, and depression have 
been reported as Grade 3 or worse among patients 
receiving goserelin.30,37 Other adverse events 
associated with goserelin were generally low grade 
and not clinically significant, including gastroin-
testinal (e.g., diarrhea, nausea, stomatitis), neu-
rologic (e.g., mood modification, insomnia) 
effects, sweating, and vaginal dryness.26,33 No 
goserelin treatment-related deaths were reported 
during follow-up.17,18,25,26,32,35,42

The strengths of this systematic review include 
the rigorous criteria used to evaluate endpoints 
and the inclusion of only prospective studies. 
However, there are several limitations to this sys-
tematic review. The iterative process in develop-
ing the inclusion and exclusion criteria was 
necessary due to the large number of publications 
initially identified through the comprehensive lit-
erature search. As with many systematic reviews, 
the collection of articles included represents a 
variety of study designs, endpoints, and follow-up 
times between studies. Other limitations include 
the short follow-up periods of some studies 
included in the systematic review, particularly in 
light of the risk of late recurrence among patients 
with HR+ early-stage breast cancer, the heterog-
enous distribution of subgroups in some studies, 
and insufficient adjuvant radiotherapy informa-
tion. Efforts were made to standardize the repre-
sentation of deaths reported into OS rates and 
disease-free events into DFS rates for ease of 
comparison. Similarly, patient demographics for 
studies were often reported by the treatment arm, 
however consolidation of data representing the 
population of interest (e.g., ER+, stage 1 or 2, 
age <40 years old) was intentionally done to show 
the applicability of the data to patients with early-
stage breast cancer, as many studies had a mix of 
early and metastatic disease. While all included 
studies evaluated only once-a-month goserelin 
regimen, there are published data on 1- and 
3-month formulations.53–56 There is limited evi-
dence use of goserelin beyond 5 years, and the use 
of biomarkers as surrogates for efficacy.

Conclusion
This article reports the most up-to-date review of 
goserelin as OFS as adjuvant endocrine therapy 

or OFP during chemotherapy in patients with 
early-stage breast cancer. The findings have 
shown better outcomes when goserelin was added 
to both adjuvant endocrine therapy for OFS and 
chemotherapy for OFP in pre- and perimenopau-
sal breast cancer patients. Overall, this review 
highlights the substantial benefits of adding gos-
erelin in these settings and its inclusion in more 
modern treatment regimens with bone-modifying 
agents or CDK4/6 inhibitors.
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