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Abstract

Introduction: Adjuvant hormonal therapy (AHT) lowers recurrence in hormone
receptor—positive breast cancer, but evidence comparing its impact on quality of life
(QoL) across menopausal status is limited. This study aimed to compare QoL across
different AHT regimens in premenopausal and postmenopausal women with breast
cancer.

Methods: In this cross-sectional study, 229 women with early breast cancer (133
premenopausal and 96 postmenopausal) were selected using a census sampling method.
Premenopausal patients were assigned to three groups: tamoxifen (TAM), tamoxifen plus
a gonadotropin-releasing hormone agonist (TAM + GnRH), or an aromatase inhibitor
plus a gonadotropin-releasing hormone agonist (Al + GnRH). Postmenopausal patients
were assigned to two groups: one receiving TAM and the other receiving an Al. Data
were collected using the EORTC QLQ-BR45, a validated and specific tool for assessing
quality of life in women with breast cancer. Data was analyzed using SPSS software
version 27.0.

Results: Premenopausal women treated with TAM had better sexual functioning than
those receiving AI+GnRH (P <0.001) or TAM+GnRH (P=0.003). Premenopausal women
treated with AI+GnRH had more systemic therapy side effects (P=0.005), upset by hair
loss (P=0.022), and Endocrine Sexual (P=0.023) than patients treated with TAM. In
postmenopausal women, no significant difference was observed between the TAM and
Al groups on any of the symptom or functional scales evaluated (N.S.).

Conclusion: Adjuvant AI+GnRH therapy in premenopausal women was linked to
increased hair loss and sexual dysfunction compared to TAM. In postmenopausal
patients, no significant differences in quality of life emerged between TAM and Al
treatments. These findings suggest potential differences in tolerability that may guide
therapy choices, particularly for premenopausal women.
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Introduction

Breast cancer is the most common malignancy
among women worldwide and remains a
leading cause of cancer-related mortality (1). In
addition to its high prevalence, the long-term
nature of breast cancer treatment—particularly
the use of adjuvant hormone therapy (AHT) —
has substantial implications for women’s
quality of life (QoL). AHT, typically prescribed
for 5 to 10 years in women with hormone
receptor-positive breast cancer, who constitute
approximately  75-80% of all cases,
significantly improves survival and reduces
recurrence (2). However, the prolonged
duration of therapy and the hormonal
mechanisms involved make QoL a crucial
consideration when selecting among different
AHT regimens. Although the effectiveness of
AHT is well established, its adverse effects can
lead to considerable QoL challenges, often
influencing treatment adherence and overall
well-being (3—4). Importantly, the impact of
these side effects may differ across specific
AHT regimens (e.g., tamoxifen vs. aromatase
inhibitors) and between premenopausal and
postmenopausal women due to hormonal
differences and differences in treatment
physiology. Despite this clinical relevance,
evidence directly comparing QoL outcomes
across different AHT regimens remains limited,
and the available studies frequently lack
meaningful stratification by menopausal status.
Furthermore, there is a clear research gap in the
Iranian population, where cultural,
physiological, and treatment-related factors
may influence QoL differently compared to
other settings. Comparative QoL data across
various AHT regimens—particularly with
explicit separation of premenopausal and
postmenopausal women—are notably scarce in
Iran, underscoring the need for contextualized
and regimen-specific analyses. To address
these gaps, the present study aims to conduct a
comparative evaluation of QoL in women with
breast cancer undergoing different AHT
regimens, with analyses explicitly stratified by
menopausal status. This approach provides
more nuanced, context-specific evidence to
support clinical decision-making regarding
optimal AHT selection and its long-term
implications for QoL.

Material and Methods
This cross-sectional study was conducted at
Shohada-e- Tajrish Hospital, a teaching and

referral hospital, using a census sampling and
reviewing the medical records of women with
primary breast cancer who underwent treatment
during 2018-2023. To minimize selection bias,
the research team consistently applied clearly
defined inclusion and exclusion criteria. To
address potential non-response bias, the
characteristics (e.g., age and disease stage) of
patients who declined to participate or failed to
complete the questionnaires were compared
with those of the study participants.
Furthermore, to maximize response rates and
ensure census representativeness, multiple
follow-up strategies (such as phone reminders
and flexible interview scheduling) were
implemented. Patients were categorized into
premenopausal and postmenopausal groups
based on the AHT regimen. Based on the type
of hormone therapy, ovarian function status,
and the presence or absence of menstruation,
patients were categorized into two main groups:
premenopausal and postmenopausal. The
premenopausal group was further divided into
three subgroups: those treated with Tamoxifen
(TAM), Tamoxifen plus a GnRH agonist
(TAM+GnRH), and an Aromatase Inhibitor
plus a GnRH agonist (AI+GnRH). The
postmenopausal group included two subgroups:
those treated with TAM or Al at the time
of diagnosis. Following the inclusion criteria ,

including hormone receptor-positive breast
cancer, treatment with one of the hormonal
regimens for at least 5 months, and cancer stage
I to 11, eligible patient records were reviewed,
and patients were contacted by their accessible
phone numbers. After providing necessary
explanations about the study's title and
objectives, an in-person appointment was
scheduled upon receiving verbal consent. They
were given a set of questionnaires to complete,
including a demographic information form, a
disease information form, and a 45-item breast
cancer-specific quality-of-life questionnaire.
Disease-specific data were extracted from
patient records and entered into individual data
collection forms. Statistical analysis was
performed using SPSS software version 27. The
methods included independent samples t-tests,
one-way ANOVA with Least Significant
Difference (LSD), linear regression, and
analysis of covariance.

Results
A total of 229 patients (133 women in the
Premenopausal group and 96 women in the
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postmenopausal group) were analyzed. The
results are shown in Table 1. In the
premenopausal group, no major differences
were observed among the three AHT subgroups
(TAM, TAM+GnRH, AI+GnRH) in core
baseline characteristics, including age, tumor
stage, or nodal status (p>0.5), suggesting that
these subgroups were clinically comparable
before QoL assessment. Similarly, among
postmenopausal women, the TAM and Al
groups did not differ significantly in terms of
age, disease stage, or other key clinical
variables at baseline. These findings reduce the
likelihood that observed QoL differences are
explained primarily by baseline imbalances
rather than by the AHT regimen itself. The
distribution of key clinical factors, such as
tumor stage, nodal status, and type of surgery,
was generally comparable across the AHT
regimens, indicating that the treatment groups

were broadly similar at baseline. This
comparability supports a more valid
interpretation of subsequent QoL differences
between regimens.

Premenopausal women treated with TAM had
better and higher scores in sexual functioning
(BRSEF) than those receiving AI+GnRH (P
<0.001) or TAM+GnRH (P=0.003).

This indicates the negative effect of
ovarian repression on this domain. Further,
premenopausal women treated with AI+GnRH
had more systemic therapy side effects (BRST)
(P=0.005), upset by hair loss (BRHL)
(P=0.022), and Endocrine Sexual Symptoms
(BRES) such as vaginal dryness, dyspareunia
(P=0.023) than their counterparts who received
TAM alone. In postmenopausal women, no
significant difference was observed between
the TAM and Al groups in any of the symptom
and functional scales evaluated (Table 2).

Table 1: Demographic and clinical characteristics of participants

Study group Premenopausal Postmenopausal
TAM TAM+ GnRH AI+GnRH Al TAM

Variable N:40 N:44 N:49 P-value N:86 N:10 P-value
Age Mean+SD Mean+SD Mean+SD Mean+SD Mean+SD

48.32+5.00 46+5.96 47.00+6.51 0.201* | 63.56+7.20 58.0+3.26 0.018*
BMI minus

42027.124+4.20 27.57+4.64 27.00+4.94 0.828 27.89+4.75  29.51+4.38  0.308

E‘:::::““ ofthe " 138042052 412242093 474441793 0314 |4620419.61 478042026 0.809°
Lymph nodes N(%) N(%) N(%) N(%) N(%)
involvement
Non-involved 15(37.5) 7(15.9) 8(16.3) 43(50) 9(90)
1-3 22(55.0) 28(63.6) 34(69.4) 0.002¢ 31(36.0) 1(10) 0.017¢
4< 3(7.5) 9(20.5) 7(14.3) 12(14.0) 0
Staging
I 15(37.5) 7(15.9) 8(16.3) 22(25.6) 4(40)
11 22(55.0) 28(63.6) 34(69.4) 0.020¢ 48(55.8) 6(60) 0.140¢
1 3(7.5) 9(20.5) 7(14.3) 16(18.6) 0
Chemotherapy
Yes 31(77.5) 40(90.9) 44(89.8) 0.138° 66(76) 9(90) 0.337°
No 9(22.5) 409.1) 5(10.2) 20(23.3) 1(10)
Radiotherapy
Yes 37(92.5) 43(97.7) 45(91.8) 0.439° 83(96.5) 9(90) 0.329%
No 3(7.5) 1(2.3) 4(8.2) 3(3.5) 1(10)
Premenopausal:  *(One-way ANOVA) / ® (Chi-square) /¢ (Kruskal-Wallis)

Postmenopausal: * (Independent Samples t-test) / ® (Chi-square) / ¢ (Mann-Whitney U test)
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Table 2: Comparison of quality of life based on hormone therapy for women with breast cancer

Study group Premenopausal P value Postmenopausal P value
TAM TAM+ GnRH AI+GnRH TAM Al
Variable (Mean+SD)  (Mean+SD)  (Mean+SD) (Mean+SD) (Mean+SD)
Functional scales/items
Body Image (BRBI) 84.37422.58 76.70+28.22 76.02+25.66 0.519 | 85.83+16.68 85.94+19.89  0.342
Future Perspective 71.66+27.78 61.36+30.45 57.82+31.01 0.171 | 80.00+17.21  74.03£29.98  0.946
(BRFU)
Sexual Functioning 40.00+£20.94 25.37419.18 21.76+17.07 <0.001 25.00+8.78 16.08+17.04 0.534
(BRSEF)
Sexual Enjoyment 48.65+25.37 37.93430.50 34.61+24.00 0.437 | 33.33+00.00 38.27+22.07  0.625
(BRSEE)
Breast Satisfaction 69.531+23.53 61.74+25.05 60.541+26.06 0.314 | 80.00+23.30  69.57+22.31  0.602
(BRBS)
Symptom scales/items
Systemic Therapy Side 16.66+11.95 21.96+14.34 25.75+13.94 0.017 11.90+6.04 15.06+13.26  0.788
Effects (BRST)
Upset by Hair Loss 23.52419.59 33.33+35.63 52.874+30.23 0.031 | 33.33+23.57  34.05+£25.80 0.952
(BRHL)
Arm Symptoms (BRAS)  9.16+15.69  10.85+14.07 14.96+16.75 0.200 6.66+5.73 10.46+13.67 0.224
Breast Symptoms (BRBS) 6 minus 6.25+8.06 9.86+13.57 0.117 5.00+5.82 5.5248.14 0.783
9.04.04
start.0449.04
Endocrine Therapy 1433+13.05 18.63+14.34 23.191+21.86 0.056 13.3349.16 16.97+£12.97  0.342
Symptoms (BRET)
Skin Mucosis Symptoms ~ 11.38+12.76  14.26+21.14 18.14+15.49 0.170 11.11+8.28 144741416  0.298
(BRSM)
Endocrine Sexual 17.50+20.48 20.45+23.53 31.29+31.75 0.050 | 20.00+13.72  18.70+27.05  0.341
Symptoms (BRES)
Discussion Ovarian suppression via GnRH agonists

The findings of this study provide valuable
insights into the quality of life (QoL) of women
with breast cancer undergoing different
adjuvant hormone therapy (AHT) regimens,
stratified by menopausal status. Our results
indicate significant differences in QoL among
premenopausal women, particularly in sexual
functioning and systemic side effects. In
contrast, postmenopausal women showed
comparable QoL across Tamoxifen (TAM) and
Aromatase Inhibitor (AI) therapies. These
observations warrant a deeper discussion
regarding the wunderlying mechanisms,
comparative  evidence, and  potential
explanations for the observed patterns. Our
findings on the impact of AHT regimens on
QoL in premenopausal women align with
several previous studies. For instance, research
by Dedic et al. (2023) and Ribi et al. (2015) also
highlighted the detrimental effects of ovarian
suppression (via GnRH agonists) on sexual
function, irrespective of the concomitant AHT
agent (5-6). Other comparative studies
similarly suggest that the degree of estrogen
suppression, rather than the specific AHT agent
alone, plays a pivotal role in shaping QoL
outcomes among premenopausal women.

negatively affects sexual function, regardless of
co-administered tamoxifen or aromatase
inhibitors. Therapeutic tolerance is crucial for
selecting hormone therapy.

However, assessment of quality of life among
postmenopausal women in the present study
revealed no statistically significant differences
in any functional scales between those treated
with tamoxifen and those receiving aromatase
inhibitors. The absence of significant QoL
differences between TAM and Al in
postmenopausal women may be explained by
several factors. These women are already living
in a state of chronic hypoestrogenism, and their
bodies may be more adapted to low estrogen
levels, potentially reducing the perceived
impact of additional hormonal changes induced
by AHT. A ceiling effect may also be present,
as baseline QoL in some domains is already
reduced in this population. Moreover, subtle
differences may not have reached statistical
significance in our cohort, yet they may still be
clinically relevant to individual patients.
However, studies such as Xiao et al. (2018) and
Van Nes et al. (2009) have reported differences
in certain domains of quality of life among
postmenopausal women, which may be
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attributable to methodological variations across
studies (7-8). Taken together, our findings
highlight the central role of estrogen
suppression intensity in driving QoL disparities
among premenopausal women, whereas
postmenopausal women—already hormonally
adapted—experience broadly comparable QoL
with TAM and Al These insights underscore
the importance of individualized therapeutic
decision-making to balance efficacy and quality
of life across different menopausal groups.

Conclusion

In conclusion, our findings highlight a
significant QoL disparity between AHT
regimens in  premenopausal  women,
emphasizing the detrimental impact of
aggressive ovarian suppression on sexual health
and systemic  well-being.  Conversely,
postmenopausal women appear to tolerate
TAM and AI similarly with respect to QoL.
These observations suggest a need for
personalized AHT selection, particularly for
premenopausal women, to mitigate QoL
impairments. However, these conclusions
should be interpreted within the context of our
study’s limitations. As a cross-sectional study,
it is susceptible to recall bias in self-reported
QoL data, and the sample sizes within specific
subgroups might limit the generalizability of
findings. Furthermore, the influence of
potential confounding factors, such as
adherence rates, concurrent medications, and
psychological support, was not fully accounted
for. Longitudinal studies with larger, more
diverse cohorts and objective QoL measures are
needed to confirm these findings and establish
optimal AHT strategies to maximize both
survival and QoL.
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Step 1: Identification
Medical record review (2018-2023)

Step 2: Contact
Telephone contact +
Interview scheduling

Step 3: Assessment
Initial (n=234)

Interview + Questionnaire completion

v

Step 4 : Exclusion

: (n=5)
Incomplete

questionnaires

Step 5: Final Sample and
Group Allocation

(n=229)
Premenopausal Postmenopausal
(n=133) (n=96)
‘ J
TAM Al + GnRH
(n=40) (n=49) Al TAM
(n=86) (n=10)
TAM + GnRH
(n=44)

axdlao 4y ol 81 0959 o lagld 1) ST
Fig. 1: Flowchart for entering the study
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Table 1: Comparison of demographic and clinical characteristics of premenopausal and postmenopausal
women-

Study group Premenopausal Postmenopausal

Variable TAM TAM+ GnRH AI+GnRH Al TAM
N:40 N:44 N:49 P- valuefN:86 N:10 P- value

Age Mean+SD MeantSD MeantSD MeantSD  MeantSD
48.32+5.00 4615.96 47.00+6.51 0.201* 163.56+7.20 58.01+3.26 0.018*

BMI minus a a
4.2027.1244.20 27.57+4.64 27.00+4.94  0.828* [27.89+4.75 29.51+4.38 0.308

Duration of 43 601 20,52 41.22420.93 47.44+17.93 03140 [1620 47.80420.26 0.809°

the disease +19.61

Marital status  N(%) N(%) N(%) IN(%) N(%)

Single 0 4(9.1) 5(10.2) 2(2.3) 0(0)

Married 36(90.0) 37(84.1) 34(69.4) 0.064> |55(64.0)  9(90) 0.252°

Other 4(10.0) 3(6.8) 10(20.4) 29(33.7)  1(10)

Type of

surgery

Modified

radical 5(12.5) 8(18.2) 13(26.5) 02420 1244 1) 0.305b

Mastectomy

Breast

conserving 35(87.5) 36(81.8) 36(73.5) 65(75.6) 9(10)

surgery

Lymph nodes

involvement

Non-involved 15(37.5) 7(15.9) 8(16.3) 0.002¢ J43(50) 9(90) 0.017¢

1-3 22(55.0) 28(63.6) 34(69.4) 31(36.0)  1(10)

4< 3(7.5) 9(20.5) 7(14.3) 12(14.0) 0

Staging

Stagel 15(37.5) 7(15.9) 8(16.3) 22(25.6)  4(40)

Stage2 22(55.0) 28(63.6) 34(69.4) 0.020c |48(55.8)  6(60) 0.140°

Stage3 3(7.5) 9(20.5) 7(14.3) 16(18.6) 0

Chemotherapy

Yes 31(77.5) 40(90.9) 44(89.8) 0.138 |66(76) 9(90) 0.337b

No 9(22.5) 4(9.1) 5(10.2) 2023.3)  1(10)

Radiotherapy

Yes 37(92.5) 43(97.7) 45(91.8) 0.439° I83(96.5)  9(90) 0.329°

No 3(75) 1(2.3) 4(8.2) 3(3.5) 1(10)

[ DOI: 10.66224/ijbd.19.1.77 ]

Premenopausal: ~ *(One-way ANOVA) / ® (Chi-square) / ¢ (Kruskal-Wallis)
Postmenopausal: * (Independent Samples t-test) / ® (Chi-square) / ¢ (Mann-Whitney U test)

! Least Significant Difference
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Table 2: Comparison of quality of life based on hormone therapy for women with breast cancer

Study group Premenopausal P value Postmenopausal P value

Variable TAM TAM+ AI+GnRH TAM Al

Functional scales/items  (Mean£SD) GnRH (Mean+SD) (Mean+SD) (MeantSD)
(Mean£SD)

Body Image (BRBI) 84.37422.58 76.70+28.22

76.02+£25.66 0.519

85.83+16.68 85.94+19.89 0.342

Future Perspective 71.66+27.78 61.36+30.45

(BRFU)

57.82431.01 0.171

80.00+£17.21 74.03+£29.98 0.946

Sexual Functioning
(BRSEF)

40.00£20.94 25.37+19.18

21.76+17.07 <0.001 J25.004+8.78

16.08+17.04 0.534

Sexual Enjoyment 48.65+25.37 37.934+30.50

(BRSEE)

34.61+£24.00 0.437

33.33+£00.00 38.27£22.07 0.625

Breast Satisfaction 69.53+23.53 61.74+25.05

(BRBS)

60.54+£26.06 0.314

80.00+23.30 69.57+£22.31 0.602

Symptom scales/items

Systemic Therapy Side 16.66+11.95 21.96+14.34 25.75+13.94 0.017 [J11.90+6.04 15.06+13.26 0.788
Effects (BRST)
Upset by Hair Loss 23.52419.59 33.33+35.63 52.87+30.23 0.031 |33.33+23.57 34.05+25.80 0.952
(BRHL)
Arm Symptoms (BRAS) 9.16+15.69 10.85+14.07 14.96+16.75 0.200 ]6.66+5.73  10.46+13.67 0.224
Breast Symptoms minus 6.25+8.06 9.86+13.57 0.117 [5.00+5.82 5.524+8.14 0.783
(BRBS) 9.046minus

9.04.04+9.04
Endocrine Therapy 14.33413.05 18.63+14.34 23.19421.86 0.056 |13.33+9.16 16.97+12.97 0.342
Symptoms (BRET)
Skin Mucosis Symptoms 11.38+12.76 14.26+21.14 18.14+15.49 0.170 [11.11+8.28 14.47+14.16 0.298
(BRSM)
Endocrine Sexual 17.504+20.48 20.45+23.53 31.29431.75 0.050 ]20.00+13.72 18.70+27.05 0.341
Symptoms (BRES)
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