
© 2018 Korean Breast Cancer Society. All rights reserved.� http://ejbc.kr  |  pISSN 1738-6756   
eISSN 2092-9900This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 

licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

More than 70% of patients with breast cancer have hor-
mone receptor-positive tumors, resulting in a requirement for 
endocrine treatment for a period of 5 to 10 years. However, 
endocrine treatment is not easy to endure for such a long du-
ration owing to the symptoms associated with the drugs used 
for this treatment. Endocrine treatment-related symptoms are 
relatively mild, but negatively affect health-related and psy-

chosocial quality-of-life. Symptoms do not fully resolve over 
the duration of treatment, resulting in increasing nonadher-
ence over the lengthy intervention period [1]. The symptoms 
increase patient concerns about treatment and their negative 
beliefs regarding treatment efficacy, also leading to nonadher-
ence [2]. 

The indication for adjuvant endocrine treatment is clear: 
women receiving treatment for hormone receptor-positive 
breast tumors. However, the treatment effect cannot be evalu-
ated before or during treatment. Occasionally, adverse drug 
effects can be a marker of treatment efficacy. Examples in-
clude skin rashes in patients with lung cancer treated with 
epidermal growth factor receptor inhibitors [3] or hand-foot 
syndrome in patients with metastatic breast cancer patients 
treated with capecitabine [4]. In early breast cancer, it is 
worthwhile to investigate whether endocrine treatment-relat-
ed symptoms are related to patient survival and can be a pre-
dictive marker. 
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Purpose: An association between endocrine treatment-related 
symptoms and breast cancer recurrence has been suggested 
previously; however, conflicting results have been reported. We 
performed a meta-analysis of published studies to clarify this re-
lationship. Methods: We systematically searched PubMed,  
Embase, Scopus, and the Cochrane database for studies inves-
tigating the association between endocrine treatment-related 
symptoms and patient survival. Random-effects meta-analysis 
was conducted with recurrence rate as the primary outcome. 
Results: Out of 7,713 retrieved articles, six studies were included. 
In patients who received endocrine treatment, the presence of 
any endocrine treatment-related symptom was found to be as-
sociated with a lower recurrence rate in comparison to an ab-
sence of any symptoms (hazard ratio [HR], 0.76; 95% confi-
dence interval [CI], 0.66–0.87). This relationship persisted in pa-
tients presenting with only vasomotor or only musculoskeletal 
symptoms (HR, 0.74, 95% CI, 0.63–0.87; HR, 0.69, 95% CI, 

0.55–0.86, respectively). At both time-points of symptom evalu-
ation (3 months and 12 months), patients with endocrine treat-
ment-related symptoms had a lower recurrence rate (HR, 0.74, 
95% CI, 0.66–0.84; HR, 0.79, 95% CI, 0.69–0.90, respectively). 
This association was also significant in pooled studies includ-
ing patients with and without baseline symptoms (HR, 0.73, 
95% CI, 0.54–0.99; HR, 0.76, 95% CI, 0.69–0.85, respectively). 
Conclusion: Endocrine treatment-related symptoms are signifi-
cantly predictive of lower recurrence rate in breast cancer pa-
tients, regardless of the type of symptoms, time-point of evalua-
tion, or inclusion of baseline symptoms. These symptoms could 
be biomarkers for the prediction of long-term responses to en-
docrine treatment in patients with breast cancer.
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An association between endocrine treatment-related symp-
toms and patient survival has been suggested previously, and 
was initially suggested to be associated with tamoxifen meta-
bolism [5,6]. After the first report, several groups also reported 
results of exploratory analysis from previous trial data related 
to this issue [7-11]. However, the results of these studies have 
been conflicting, making it difficult to draw a conclusion. 

In the present study, we performed a meta-analysis of pub-
lished studies to explore the association between endocrine 
treatment-related symptoms and patient survival. 

METHODS

This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines [12]. A comprehensive systemic 
search for published articles was performed using the 
PubMed, Embase, Scopus, and Cochrane databases, and the 
last search was performed on December 30, 2015. The main 
key words used for the search were breast cancer, hormone 
therapy, endocrine therapy, adverse effects, side effects, and 
survival. The complete search strategy is presented in the  
Supplementary Table 1 (available online). 

Selection criteria
Studies that met the following criteria were considered for 

inclusion: all prospective and retrospective studies; studies in-
volving patients with hormone receptor-positive breast cancer 
who received endocrine treatment for at least 5 years; studies 
that analyzed the relationship between endocrine treatment-
related symptoms and disease recurrence. When duplicate 
publications were identified, we selected the most compre-
hensive and recent article. In cases in which only meeting ab-
stracts were available, we contacted the authors to obtain un-
published data. 

Data selection and extraction
Eligibility screening and selection for published articles was 

performed independently by two authors. All full-text articles 
or meeting abstracts that met the selection criteria were in-
cluded. Data were also independently abstracted using a data 
extraction form. The following data were extracted from the 
published articles: acronym of trial or study, journal, study de-
sign, study period, institution, country, endocrine treatment 
drug type and dosage, method and time point of evaluation of 
endocrine treatment-related symptoms, definition of endo-
crine treatment-related symptoms, number of patients, demo-
graphic and clinical information of study patients (age, cancer 
stage), survival outcome, adjustment factors in multivariate 

analysis, and duration of follow-up. Any disagreement was re-
solved via reviewer discussion. 

When endocrine treatment-related symptoms were evalu-
ated at multiple time points, the latest time point was used for 
assessment of the primary outcome. In addition, when data 
from patients with and without baseline symptoms were both 
reported, results from patients without baseline symptoms 
were used for determination of the primary outcome. 

The risk of bias was systematically evaluated and recorded 
in a table based on the Risk of Bias Assessment tool for Non-
randomized Studies [13] independently by two reviewers. 

Statistical analysis
The primary study aim was to investigate the association 

between endocrine treatment-related symptoms and recur-
rence rates. Recurrence rate was obtained in terms of a hazard 
ratio (HR) of having endocrine treatment-related symptoms. 
For each study, HRs and 95% confidence intervals (CIs) from 
multivariate analyses adjusted for confounding factors were 
extracted from the published article. The adjustment factors 
for each study are described in the Supplementary Table 2 
(available online). Pooled HRs, 95% CIs, and p-values were 
generated using random-effects modeling. Two-sided p-val-
ues less than 0.05 were considered statistically significant. The 

7,713 Studies identified in search
2,906 From PubMed
2,570 From Scopus
2,167 From Embase
     70 From Cochrane

5,948 �Screened for eligibility using 
titles and abstracts

20 Assessed for eligibility by 
full-text articles

6 Studies included in meta-analysis

1,765 Duplicates removed

5,928 Excluded
5,794 Irrelevant topic
   134 No report on associations of interest

14 Excluded
4 Duplicate (TEAM trial 3, BIG 1-98 trial 1)
4 Editorials
5 No survival analysis
1 Included hormone receptor-negative patients

Figure 1. Study selection process.
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effects of endocrine treatment-related symptoms on patient 
survival were also explored based on the type of symptom, 
specific time-point of symptom evaluation, menopausal sta-
tus, and baseline symptoms. Studies that did not record base-
line symptoms were categorized to include patients with base-
line symptoms. Analysis by type of endocrine treatment was 
not possible owing to insufficient data. Heterogeneity tests 
were performed using Χ2 and I2 statistics to quantify the pro-
portion of variability explained by heterogeneity rather than 

chance. All analyses were performed using STATA version 
12.0 (Stata Corp., College Station, USA).

RESULTS

Search and study selection
A total of 7,713 articles were identified using the initial 

search strategy. After removal of duplicates, 5,948 articles were 
screened by title and abstract. A total of 20 articles were re-

Table 1. Characteristics of the included studies 

Study Age (yr) Study drug
Method of 
evaluation

Timing of 
evaluation

Inclusion of 
patients with 

baseline 
symptoms 

No. of 
total 

patients

% of total 
trial 

patients

Patients with 
symptoms, 

no. (%)

Follow-up 
duration

Mortimer et al. 
WHEL trial 
(2008) [5]

Median, 54 
(range, 27–
73)

Tamoxifen Questionnaire for 
34-item self re-
port symptom 
inventory

At enrollment, dur-
ing the previous 
4 wk

Enrolled 2–48 mo 
from initial breast 
cancer diagno-
sis

Unknown 864 55.7 VM: 674 (78) Average 24 mo 
between di-
agnosis and 
study entry, 
89 mo after 
study entry

Cuzick et al. 
ATAC trial 
(2008) [11]

Mean, 63.9 
(SD, 9.0), 
only post-
MP

Anastrozole 
vs. tamoxi-
fen for 5 yr 

Elicited respons-
es regarding 
side-effects 
(specific symp-
tom checklist 
not used)

Initial 3-mo follow-
up visit

No 3,964 64.1 All: 2,188 (55.2)
Only VM: 943 

(23.8)
Only MSK: 702 

(17.2)

Median, 100 
mo (range, 
0–126)

Mieog et al. 
IES study 
(2012) [8]

PostMP After tamoxi-
fen for 2–3 
yr, tamoxi-
fen vs. ex-
emestane

Case-report 
forms

At 6 mo after ran-
domization (2.5–
3.5 yr after start 
of endocrine 
therapy)

Yes 4,657 98.6 MSK: 1,760 (37.8) Median, 91 mo 
(IQR, 83.0–
99.2)

Fontein et al. 
TEAM trial 
(2013) [10]

Median, 63.8 
(range, 
34.9– 96.1), 
only post-
MP

Exemestane 
vs. tamoxi-
fen → ex-
emestane 
(total 5 yr)

Patients elicited 
responses dur-
ing follow-up 
visits

During the 1st 
year (evaluation 
every 3 mo)

Unknown 9,325 95 All: 4,693 (50.3)
Only VM: 3,003 

(32.2)
Only MSK: 2,635 

(28.3)
Only VV: 1,150 

(12.3)

Median, 5.13 yr 
(range, 0.01–
9.23)

Huober et al. 
BIG 1-98 tri-
al (2014) [9]

Median, 61 
(range, 38–
88), only 
postMP

Tamoxifen vs. 
letrozole

Pre-specified 
check-boxes 
for vasomotor 
symptoms and 
text field re-
sponses for ar-
thralgia/myal-
gia/carpal tun-
nel symptoms

3 and 12 mo after 
randomization

No 4,798 97.5 VM, 3 mo: 1,004 
(21)

MSK, 3 mo: 198 (4)
VM, 12 mo: 1,488 

(32)
MSK, 12 mo: 508 

(11)

Median, 7 yr

Stearns et al. 
NCIC CTG 
MA.27 trial 
(2015) [7]

PostMP Exemestane 
vs. anastro-
zole 

Patient-reported 
symptoms col-
lected using 
CTCAE ver 3.0

At 6 and 12 mo 
treatment follow-
up

Both  
reported

5,412* 74 VM, 6 mo: 1,001 
(17.8)

Grade 3,4 MSK, 6 
mo: 55 (1)

VM, 12 mo: 1,937 
(34.8)

Grade 3,4 MSK, 12 
mo: 112 (2)

Median, 4.1 yr

VM=vasomotor symptoms; SD=standard deviation; postMP=postmenopausal; MSK=musculoskeletal symptoms; IQR= interquartile range; VV=vulvovaginal 
symptoms; CTCAE=Common Terminology Criteria for Adverse Events.
*Patients without baseline vasomotor or grade 3 or 4 joint symptoms.
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viewed at the full text level, and six studies meeting the inclu-
sion criteria were ultimately selected for analysis (Figure 1).

Study demographics
The baseline characteristics of the included studies are de-

scribed in Table 1 and Supplementary Table 2. All included 
studies enrolled women 18 years or older diagnosed with 
stage I–III breast cancer, but five studies included only post-
menopausal women [7-11]. All studies were exploratory retro-
spective studies of previous phase 3 trials. Five studies were 
phase 3 randomized controlled trials comparing endocrine 
treatment regimens, and one study was a phase 3 randomized 
controlled trial of the effectiveness of a high-vegetable, low-fat 
diet [5]. Three studies used recurrence-free survival as a pri-
mary outcome [5,7,11], whereas the others used disease-free 
survival as a primary outcome, including death without dis-
ease relapse as an event [8-10].

The method of evaluating endocrine treatment-related 
symptoms varied among studies. Three studies exclusively 
used a standardized method [5,7,9], and the other studies re-
ported results from elicited symptoms or patient responses [8-
11]. The time point of symptom evaluation also differed 
among studies. Three studies had specific time points of eval-
uation: 3, 6, and 12 months after the start of treatment 
[7,9,11]. Two studies also had specific time points, but the 
time of trial entry varied among patients [5,8]. One study in-
cluded all patients who reported endocrine treatment-related 
symptoms during the first year after the start of treatment 
[10]. All studies reported results of multivariate analysis re-
garding the recurrence rate according to endocrine treatment-
related symptoms. In one study, the author was directly con-

tacted to obtain specific HRs and 95% CIs [7]. 
Vasomotor symptoms were defined as hot flashes and night 

sweats in all studies. One study [9] included vaginal dryness 
in the vasomotor symptom category. Most studies included 
joint symptoms and muscle symptoms as musculoskeletal 
symptoms, with the exception of one study [11] that included 
only joint symptoms, such as arthralgia and arthritis, in this 
category. The definitions of musculoskeletal symptoms varied 
between studies; these are summarized in Table 1. The inclu-
sion of patients with baseline vasomotor or musculoskeletal 
symptoms differed among studies. Two studies [9,11] includ-
ed only patients with no baseline symptoms, one study [8] in-
cluded patients with baseline symptoms, and two other stud-
ies [5,10] did not record whether patients had baseline symp-
toms. In addition, one study [7] reported data for patients 
both with and without baseline symptoms. 

Meta-analysis
The results of the risk of bias assessment are described in 

the Supplementary Table 3 (available online). The funnel plot 
is also presented in the Supplementary Figure 1 (available on-
line). 

The pooled model revealed a significantly lower recurrence 
rate for patients who developed any endocrine treatment-re-
lated symptoms compared with patients with no related 
symptoms (HR, 0.76; 95% CI, 0.66–0.87) (Figure 2). Study 
heterogeneity was statistically significant (I2 = 66.5%) but this 
result was largely due to the inclusion of a small study [5] 
from a dietary trial. 

For patients who had only vasomotor symptoms, the HR 
was 0.74, compared with patients without any symptoms (95% 

Figure 2. Meta-analysis of endocrine treatment-related symptoms and recurrence rate.
HR=hazard ratio; CI=confidence interval.

Mortimer et al. (2008) [5]

Cuzick et al. (2008) [11]

Mieog et al. (2012) [8]

Fontein et al. (2013) [10]

Huober et al. (2014) [9]

Stearns et al. (2015) [7]

Overall (I2 =66.5%, p=0.011)

Note: weights are from random effects analysis

	 0.50 (0.36, 0.69)	 10.34

	 0.72 (0.60, 0.85)	 18.24

	 0.96 (0.82, 1.14)	 18.85

	 0.74 (0.63, 0.86)	 19.45

	 0.77 (0.66, 0.90)	 19.48

	 0.83 (0.64, 1.06)	 13.64

	 0.76 (0.66, 0.87)	 100.00

	 Recurrence-free
	 survival,	 Weight,
	 HR (95% CI)	 %Source

	 0.3	 1	 1.5
Favors symptoms Favors no symptoms
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CI, 0.63–0.87; four studies) (Figure 3A). Patients who report-
ed only musculoskeletal symptoms also had a lower recur-
rence rate than patients with no symptoms (HR, 0.69; 95% CI, 
0.55–0.86; three studies) (Figure 3B). Substantial study het-
erogeneity was shown in both of these analyses as well (I2 =  
65.7%, p= 0.033; I2 = 69.8%, p= 0.036, respectively). 

When data were pooled according to the time point of 
symptom evaluation, significantly lower recurrence rates were 
noted in patients with endocrine treatment-related symptoms 

than in patients reporting no related symptoms at the specific 
time points of 3 months and 12 months (HR, 0.74, 95% CI, 
0.66–0.84, three studies; HR, 0.79, 95% CI, 0.69–0.90, two 
studies, respectively) (Figure 3C and D). 

Heterogeneity was low for both analyses of time point of 
symptom evaluation (I2 = 0.0%, p= 0.825; I2 = 0.0%, p= 0.619, 
respectively). 

For studies including patients with baseline symptoms, pa-
tients with endocrine treatment-related symptoms exhibited a 

Figure 3. Meta-analysis of endocrine treatment-related symptoms and recurrence-free survival according to type of symptom, time point of symptom 
evaluation and inclusion of patients with baseline symptoms. Forest plot for patients with only vasomotor symptoms (A) and patients with only muscu-
loskeletal symptoms (B). Forest plot according to evaluation time point by specific time point of 3 months (C) and 12 months (D) after start of treat-
ment. (E) Meta-analysis result when including patients with baseline symptoms. (F) Forest plot of only including patients with no baseline symptoms. 
HR=hazard ratio; CI=confidence interval.

Only vasomotor symptoms
Mortimer et al. (2008) [5]
Cuzick et al. (2008) [11]
Fontein et al. (2013) [10]
Huober et al. (2014) [9]

Overall (I2 =65.7%, p=0.033)

Only musculoskeletal symptoms
Cuzick et al. (2008) [11]
Fontein et al. (2013) [10]
Huober et al. (2014) [9]

Overall (I2 =69.8%, p=0.036)

Symptoms at 3 months
Cuzick et al. (2008) [11]
Huober et al. (2014) [9]
Stearns et al. (2015) [7]

Overall (I2 =0.0%, p=0.825)

Symptoms at 12 months
Huober et al. (2014) [9]
Stearns et al. (2015) [7]

Overall (I2 =0.0%, p=0.619)

With baseline symptoms
Mortimer et al. (2008) [5]
Mieog et al. (2012) [8]
Fontein et al. (2013) [10]

Overall (I2 =85.3%, p=0.001)

Without baseline symptoms
Cuzick et al. (2008) [11]
Huober et al. (2014) [9]
Stearns et al. (2015) [7]

Overall (I2 =0.0%, p=0.649)

	0.50 (0.36, 0.69)	 15.51
	0.84 (0.71, 1.00)	 27.67
	0.73 (0.62, 0.87)	 27.85
	0.82 (0.70, 0.96)	 28.97

	0.74 (0.63, 0.87)	 100.00

	0.60 (0.50, 0.72)	 36.38
	0.83 (0.69, 0.98)	 37.07
	0.65 (0.49, 0.87)	 26.55

	0.69 (0.55, 0.86)	 100.00

	0.72 (0.60, 0.85)	 48.12
	0.77 (0.65, 0.92)	 48.37
	0.67 (0.35, 1.27)	 3.51

	0.74 (0.66, 0.84)	 100.00

	0.77 (0.66, 0.90)	 72.58
	0.83 (0.64, 1.06)	 27.42

	0.79 (0.69, 0.90)	 100.00

	0.50 (0.36, 0.69)	 27.49
	0.96 (0.82, 1.14)	 36.04
	0.74 (0.63, 0.86)	 36.47

	0.73 (0.54, 0.99)	 100.00

	0.72 (0.60, 0.85)	 36.53
	0.77 (0.66, 0.90)	 46.07
	0.83 (0.64, 1.06)	 17.41

	0.76 (0.69, 0.85)	 100.00

	Recurrence-free
	 survival,	 Weight,
	 HR (95% CI)	 %Source

	 0.3	 1	 1.5
Favors symptoms Favors no symptoms

A

B

C

D

E

F
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lower recurrence rate than patients with no symptoms (HR, 
0.73; 95% CI, 0.54–0.99; three studies) (Figure 3E). In this 
analysis, study heterogeneity was quite substantial (I2 = 85.3%, 
p = 0.001). Similar results were demonstrated in a pooled 
analysis for three studies that included only patients with no 
baseline symptoms (HR, 0.76; 95% CI, 0.69–0.85) (Figure 3F). 

In five studies that included only postmenopausal women, 
the HR was 0.80 for patients with endocrine treatment-related 
symptoms compared with patients with no related symptoms 
(95% CI, 0.72–0.89) (Supplementary Figure 2, available on-
line). Study heterogeneity was moderate in this analysis (I2 =  
45.7%, p= 0.118). 

DISCUSSION

This systematic review and meta-analysis demonstrated 
that patients with breast cancer who experienced endocrine 
treatment-related symptoms had a lower recurrence rate than 
patients who did not report these symptoms. This relationship 
persisted despite type of symptoms (vasomotor symptoms 
and musculoskeletal symptoms), time point of symptom eval-
uation (3 months or 12 months after initiation of endocrine 
treatment), inclusion of patients with baseline vasomotor or 
musculoskeletal symptoms, or exclusive inclusion of post-
menopausal women. All analyses revealed similar HRs of 0.69 
to 0.80. 

The efficacy of adjuvant endocrine treatment has been re-
peatedly proven in breast cancer. However, owing to the long 
duration of adjuvant treatment, adherence is an important 
concern. The association of low adherence with lower patient 
survival enhances the significance of this relationship [14]. 
The reported rates of early discontinuation of endocrine treat-
ment in the trials included in this study were 8.1% to 31.6% 
[15,16]. However, in nonclinical trial settings, the treatment 
discontinuation rate increases to 31% to 73%; thus, greater 
than two-thirds of survivors did not complete 5 years of adju-
vant endocrine treatment [17,18]. One of the strongest and 
most consistent risk factors for low treatment adherence is en-
docrine treatment-related symptoms [14,19]. Another recog-
nized risk factor is a patient’s negative beliefs regarding treat-
ment efficacy [2,20]. The results of this study can be used in 
clinical practice and serve as a reference for changing patient 
negative beliefs, especially in the case of patients suffering 
from side effects of endocrine therapy, into positive beliefs. 
This information is also encouraging to patients and physi-
cians enduring these symptoms over a period of at least 5 
years. 

The reported rate of symptoms varied among included tri-
als: 23.8% to 78% for vasomotor symptoms and 11% to 37.8% 

for any musculoskeletal symptoms. The various evaluation 
methods and time points used in the included studies caused 
this wide range of prevalence and also contributed to study 
heterogeneity in several analyses. The reported rate was higher 
when a specific checklist or questionnaire was used or when 
patients with baseline symptoms were included (Table 1). Pre-
vious trials that did not use protocol-based standardized eval-
uation methods have been reported to underestimate the 
prevalence of endocrine treatment-related symptoms [21,22]. 
In addition, the reported rate of musculoskeletal symptoms 
was lower in the trials included in this meta-analysis com-
pared with more recent studies [21,23]. The trials included in 
this meta-analysis were conducted in the late 1990s to early 
2000s, when adverse events related to aromatase inhibitors 
were not well known. This limitation might have led to under-
estimation of symptom prevalence. 

Statistically significant heterogeneity was demonstrated in 
several analyses in the present study. In the primary analysis, 
the main source of heterogeneity was the WHEL study [5]. 
This study was the only study not comparing endocrine treat-
ment drugs and the only study that included premenopausal 
women. A wide symptom evaluation period of 2 to 48 months 
after diagnosis may also have contributed to study heteroge-
neity. The ATAC trial [11] also featured a wide period of eval-
uation (during the first year of endocrine treatment), leading 
to significant heterogeneity in the analysis for musculoskeletal 
symptoms and recurrence rate.

The mechanism underlying the relationship between endo-
crine treatment-related symptoms and improved survival re-
mains unclear. Vasomotor symptoms are generally thought to 
be the result of decreased estrogen and related to the thermo-
regulatory set-point [24]. Therefore, the association of vaso-
motor symptoms with treatment efficacy can serve as a ratio-
nal approach. More severe hot flashes in patients with lower 
estradiol levels have been previously observed, supporting this 
hypothesis [25]. The etiology of endocrine treatment-related 
musculoskeletal symptoms is more obscure, and several hy-
potheses have been reported. Estrogen deprivation, antinoci-
ceptive effects, joint effusion, and autoimmunity are some of 
the possible sources of musculoskeletal symptoms [26,27]. 
Connecting these causes to the association between musculo-
skeletal symptoms and improved survival with endocrine 
therapy will require additional studies. The use of pharmacol-
ogical interventions to ease these symptoms should also be 
considered when investigating this relationship [28]. 

Despite this variety of approaches and evidence, the link 
between endocrine treatment-related symptoms and treat-
ment efficacy may be simply the result of differences in adher-
ence. In the ATAC trial [11], a nonsignificant increase in pa-
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tient drug adherence was observed in patients reporting 
symptoms (88%) compared with those with no symptoms 
(84%). Physical symptoms are only recorded when patients 
report them, and a hypothesis that patients reporting their 
symptoms might be more likely to take their pills than those 
who do not report symptoms is a possible explanation. How-
ever, endocrine treatment-related symptoms are well-known 
risk factors for nonadherence, and other studies also report 
higher rates of symptoms in nonadherent patients [29], chal-
lenging this hypothesis.

We encountered several limitations during this study. The 
meta-analysis included a small number of studies, and sub-
stantial heterogeneity was noted among them. High-quality 
summarization was difficult and careful interpretation of our 
results is necessary. Confounding factors were adjusted by 
taking recurrence rate data from multivariate analysis of each 
study, but interpretation is limited as the adjustment factors 
differed among studies. Most of the studies included in this 
meta-analysis evaluated endocrine treatment-related symp-
toms by patient report, not by checklists, resulting in a lower 
rate of adverse effects compared to previous literature. Also, 
the time point of symptom evaluation and inclusion/exclusion 
of patients with baseline symptoms differed in each study, re-
sulting in differences in the proportion of patients with symp-
toms among studies. Patients who experienced recurrence be-
fore the time point of evaluation were excluded in each study, 
which also may have led to possible bias in the results. Sub-
group analysis according to endocrine treatment type or drug 
was not possible, and it remains unclear whether the prognos-
tic influence of endocrine treatment-related symptoms is for 
all drugs or only for specific drugs. Most of the included stud-
ies were trials comparing aromatase inhibitors with tamoxi-
fen, or studies that only involved postmenopausal women. 
Extending the results of this study to premenopausal women 
will require further evaluation.

Confirming endocrine treatment-related symptoms as a 
predictive marker of endocrine treatment still requires careful 
consideration. To accurately identify a predictive marker, a 
study with a placebo or no treatment group is needed [3,30]. 
However, considering that endocrine treatment is the stan-
dard treatment for patients with hormone receptor-positive 
breast cancer, a clinical trial in that setting is practically im-
possible. At minimum, a uniform evaluation method along 
with a standardized patient-reported outcome will be required 
for accurate determination of symptoms and their relation-
ship with patient survival. 

In conclusion, the results of this meta-analysis demonstrate 
that endocrine treatment-related symptoms are related to 
lower recurrence in patients with breast cancer, especially in 

postmenopausal women. This information can be used as 
guidance for clinical advice and serve as motivation for pa-
tients to continue taking medication.
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