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Abstract

Background: Young women with breast cancer (YWBC] typically undergo intensive treatment
that negatively impacts their quality of life (QoL). However, limited information is available on
how their QoL changes, as most research has focused on older patients.

Objectives: To assess changes in QoL among YWBC, identify the most affected QoL domains,
and identify the factors associated with these changes.

Design: Joven & Fuerte is a multicenter cohort of women aged <40 in Mexico with newly
diagnosed BC from 2014 to 2020.

Methods: Participants completed the European Organization for Research and Treatment

of Cancer Breast Cancer module QLQ-BR23 questionnaire at five different time points from
enrollment until year 5 postdiagnosis. Clinical and treatment data were also collected. Group-
based multivariate trajectory modeling was used to analyze longitudinal changes across QoL
domains and classify patients into appropriate groups. Logistic models were then employed to
identify associations between variables and group classification.

Results: A total of 477 women (median age: 36years; interquartile range 32-38) were
included. Most had public health insurance (87%) and were diagnosed with stage Il (49%]) or Il
(39%) BC. Two trajectory groups, namely, “good” and “poor,” were identified based on QLQ-
BR23 scores. Most patients (n=294, 62%) were in the poor group. In the good group, sexual
enjoyment scores remained stable from baseline to year 5 (51.4), whereas those in the poor
group decreased (51.0-37.3). Distress related to hair loss over time declined, with scores
decreasing from 36.3 to 27.0 in the good trajectory group and from 43.4 to 31.2 in the poor
trajectory group. For future perspective, the good group improved from 56.4 to 79.0, while

the poor group increased from 39.3 to 57.2. Patients with human epidermal growth factor
receptor 2-positive BC (adjusted odds ratio (aOR)=0.57, 95% confidence interval (Cl) 0.35-0.94,
p=0.028]) and those with public health insurance (aOR=0.41, 95% CI 0.16-0.90, p=0.035) were
less likely to belong to the poor trajectory group.

Conclusion: A high proportion of YWBC experience a poor QoL trajectory over time,
particularly in areas related to sexual health, future perspective, and hair loss.

Keywords: breast neoplasms, EORTC QLQ-BR23, quality of life, sexuality, young women with
breast cancer
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Introduction

Breast cancer (BC) is the most frequently diagnosed
malignancy and the leading cause of cancer-related
death among women aged <40years.! In the United
States, the average annual percent change in the
incidence of BC from 2012 to 2021 was twofold
higher in younger women than in older women (i.e.,
those aged >40years; 1.4% vs 0.7%, respectively).?
Notably, in Latin America, the incidence of BC in
young women (20%) is much higher than that in
developed countries (12%),>* making it a major
public health concern in the region.

Young women with breast cancer (YWBC) often
present at an advanced stage, and the frequency
of aggressive tumor subtypes is high, leading to
poor survival outcomes and the need for intensive
treatments.>% Although anticancer therapies
improve survival rates, patients who receive these
treatments experience acute and long-term side
effects.”8 Among YWBC, some of the most con-
cerning side effects are those related to body
image, sexual health, fertility, and menopause.®
Furthermore, some adverse events can persist
long after treatment, affecting career, employ-
ment, and family-specific goals, and substantially
deteriorating the quality of life (QoL) of YWBC.1°

Research has shown that YWBC experience more
depressive symptoms, fatigue, and worse cogni-
tive and sexual function than healthy age-matched
controls and older patients do.!-12 While the
most significant decline in QoL occurs during
active treatment phases,!%13:14 recovery to base-
line levels often takes longer in YWBC than in
older patients. Even after 10years of treatment,
the QoL has been reported to remain lower than
that in the general population.!4

Although YWBC may share common characteris-
tics and age-specific goals as a group, research
studies involving older patients have shown that
within a studied population, certain subgroups
experience a greater decline in QoL.1520 Given
this heterogeneity, our study aimed to evaluate
longitudinal changes in QoL among YWBC,
identify the specific domains and subgroups at
higher risk of deterioration, and explore the soci-
odemographic, clinical, and treatment factors
associated with these outcomes.

Methods
This study included data collected from the Joven
& Fuerte cohort, a multicenter, prospective cohort

involving three cancer referral centers in Mexico,
in which women aged <40years who had been
recently diagnosed with BC between 2014 and
2020 were enrolled.?2! To assess changes in the
QoL over time, we administered QolL. question-
naires at several points throughout the patient’s
journey. The questionnaires were applied at the
time of diagnosis, 6 months after diagnosis, and
1year after, when patients were actively undergo-
ing treatment. Questionnaires were also adminis-
tered during the survival phase to assess
medium-term changes (2-3years after diagnosis)
and long-term changes (4-5 years after diagnosis)
in the QoL. During the survival phase, patients
were under surveillance or received endocrine
therapy, depending on their molecular subtype. At
the same time, clinical and treatment data were
gathered from the patients’ medical records.
Patient responses, clinical and treatment data
were collected and managed via REDCap elec-
tronic data capture tools hosted at Instituto
Tecnolégico y de Estudios Superiores de
Monterrey.2223 The study protocol received
approval from the Research Ethics Committees at
the Instituto Nacional de Cancerologia (#OM
CM-]J 03) and the School of Medicine at Instituto
Tecnolégico y de Estudios Superiores de
Monterrey. Participants provided study consent
before joining the study. The reporting of this
study conforms to the Strengthening the Reporting
of Observational Studies in Epidemiology
“STROBE” statement (Supplemental File).24

QoL instrument

The patients in the Joven & Fuerte cohort were
asked to complete the European Organization for
Research and Treatment of Cancer Breast Cancer
module (EORTC QLQ-BR23) at the abovemen-
tioned time points. The QLQ-BR23 is a
BC-specific instrument consisting of 23 ques-
tions, including multi-item scales and single-item
measures, all of which are rated on a 4-point
Likert scale.?> This questionnaire evaluates four
functional scales/items (i.e., body image, future
perspective, sexual functioning, and sexual enjoy-
ment) and four symptom scales/items (i.e., sys-
temic therapy side effects, upset by hair loss, arm
symptoms, and breast symptoms). As per the
QLQ-BR23 manual,2® raw scores were calculated
and then transformed linearly to obtain overall
scores ranging from 0 to 100 for each scale/item.
Higher scores on the functional scales indicate
better functioning, whereas higher scores on
symptom scales reflect more severe symptoms.
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Study population

This study included patients between 18 and
40years with stages 0-III BC who completed the
QLQ-BR23 questionnaire at least once over the
5-year period. The analysis in this study focused
on data collected from patients before disease
recurrence or the diagnosis of a second primary
malignancy. Patients with metastatic disease were
excluded from the present analysis because they
experience more significant psychological conse-
quences of advanced disease,?’ and the objectives
of therapy in that population are different from
the curative intent in patients with early-stage
disease.

Statistical analysis

Group-based multivariate trajectory modeling
was used to analyze changes in the QoL of YWBC
over the 5years following their diagnoses. This
statistical method models individual-level hetero-
geneity in trajectories of longitudinally measured
variables by assuming that there are meaningful
subgroups within the population being studied
and identifies clusters of patients with similar
QoL trajectories over time.28 Patients are grouped
based on various scales or items related to the
outcome of interest (i.e., QoL in the present
study), and the shape of the trajectory is defined
by a polynomial regression of time.2%3° This
approach allowed us to use all eight scales of the
QLQ-BR23 questionnaire to identify the trajec-
tory groups.

To determine the appropriate number of groups,
we tested models with one to four trajectory
groups and employed a third-degree polynomial,
which we deemed appropriate to model complex
patterns within our data. We used four criteria
to determine the final number of groups: (i) low
values of information criteria (Akaike-, Bayesian-,
consistent  Akaike-, sample  size-adjusted
Bayesian-, Hannan-Quinn information criteria);
(ii) whether the average posterior probability of
assignment was at least 70%; and (iii) whether
each trajectory comprised at least 10% of the total
study sample.

Group-based multivariate trajectory modeling
employs an expectation-maximization algorithm
for maximum likelihood estimation, which can
handle missing values under the missing at ran-
dom assumption.?8:30 Briefly, the algorithm alter-
nates between imputing missing data based on
their conditional expectation given observed data

and current parameter estimates and updating
parameters through maximum likelihood estima-
tion.3° To address potential local maxima, the
algorithm is run multiple times with different ran-
dom initial values, and the solution with the high-
est likelihood is included.??

Describing the population

The sociodemographic, clinical, and treatment
characteristics of the groups were summarized via
descriptive statistics. Medians and interquartile
ranges (IQR) were used for continuous variables,
and numbers and percentages for categorical vari-
ables. Comparisons among groups in terms of
these variables were with Chi-square, Fisher’s
exact test, and Kruskal-Wallis test.

Predictors of trajectory group classification

In addition, the relationships between variables of
interest (e.g., sociodemographic, clinical, and
treatment characteristics) and trajectory group
classification were explored via binary logistic
regression. Variables with a p-value <0.1 in a uni-
variable regression model were included in a mul-
tivariable regression model. Multicollinearity
among variables was assessed using the variance
inflation factor (VIF). If the VIF exceeded 5, only
one variable from the pair was retained in the
final model. The group with the best scores was
selected as the reference, as we were particularly
interested in understanding which variables were
associated with poor outcomes. Owing to the
exploratory nature of this analysis, no adjustment
for multiplicity was undertaken. All analyses were
conducted via R Statistical Software version 4.2.2
and the GBMT package for trajectory analy-
sis.30:31 Statistical significance was defined as a
two-tailed p<0.05.

Results

The Joven & Fuerte cohort included 590 young
women. For this analysis, we excluded patients
with de novo metastatic BC, those who did not
complete any QLQ-BR23 questionnaires, and
those who only completed questionnaires after
disease recurrence (Supplemental Figure 1).
Thus, a total of 477 women, with a median age of
36years (IQR 32-38), were enrolled in the study.
To determine the optimal number of groups, we
tested models with one to four trajectories and
found that for each model, each group had an
average posterior probability greater than 70%.
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However, we discarded models with three or four
groups because the sample size in some trajecto-
ries fell below our defined criteria (i.e., 10%).
Among the remaining two models, the one with
the lowest average rank was the one with two
groups (1.8) compared with the one with only
one group (4.0). Therefore, we selected the model
with two groups because it provided the best fit
and met clinically important criteria; we subse-
quently labeled these groups “good” and “poor”
based on their functional and symptom scale
scores. The model selection metrics are shown in
Supplemental Table 1.

Most patients (n =294, 62%) were assigned to the
poor trajectory group, whereas the remaining
patients (=183, 38%) were placed in the good
trajectory group (Table 1). Both groups had simi-
lar sociodemographic, clinical, and treatment
characteristics at inclusion. Although not statisti-
cally significant, the poor trajectory group had a
numerically greater percentage of individuals in a
partnership (=189 (64%) vs n=107 (58%)),
had an educational background of high school or
higher (=140 (48%) vs n=83 (45%)), had pri-
vate insurance (n=26 (9%) vs n=8 (4%)), and
received a greater percentage of anthracycline-
containing regimens (=246 (84%) vs n=144
(79%)) than did the good trajectory group,
respectively.

Functional scales

With respect to body image, the good trajectory
group maintained a relatively stable trend over
time, starting with high baseline scores of 92.8
and showing only slight variations during follow-
up: 90.2 at 1 year, 90.9 at 2years, and 89.7 at year
5, as illustrated in Figure 1. By contrast, the poor
trajectory group exhibited greater fluctuations,
with baseline scores of 75.4 decreasing to 65.3 at
15 months and 64.7 at year 5.

For sexual functioning, both groups followed a
similar pattern. The good group began with base-
line values of 29.3, which increased to 35.9 at
30months but then declined to 27.8 by year 5.
Similarly, the poor group experienced fluctuations,
starting at 30.6 and decreasing to 25.6 by year 5.

In terms of sexual enjoyment, the good group
remained stable, with a mean score of 51.4
throughout the covered period. There was more
variability in the poor group, with scores

decreasing from 51.0 at baseline to 44.4 in the
first year, and then improving to 53.4 by month
42 before ultimately dropping below baseline
again to 37.3 at year 5.

Regarding future perspectives, both groups dem-
onstrated notable improvements over time. The
good trajectory group showed improvements
from a baseline score of 56.4-79.0 at year 5,
while the poor trajectory group, while also show-
ing improvements, had lower overall values,
starting at 39.3 and increasing to 57.2 by the end
of the study.

Symptom scales

The trajectories for the symptom scale scores of
the two groups are shown in Figure 2. In terms of
systemic therapy side effects, a relatively stable
trend over time was maintained in both groups.
In the good group, initial values were 16.4 and
16.7 at 6months, followed by continuous
improvement through year 5, when the score was
below the baseline value (14.3). Similarly, in the
poor group, there was a slight increase from base-
line (25.7) to month 8 (27.7), and by year 5, the
scores remained slightly higher than the initial
values (27.9).

With respect to breast symptoms, the good group
started with scores of 16.9, which steadily
improved to 10.4 by the end of the follow-up.
The poor group also showed consistent improve-
ment, but with higher values at each time point,
with initial scores of 27.3 decreasing to 14.9 by
year 5.

Regarding arm symptoms, the good trajectory
group had stable scores over time, starting with a
baseline value of 8.2, slightly worsening to 10.9
by 30 months, and then improving to 7.1 by year
5. Similarly, the poor group began with higher
baseline scores of 17.6. Then, there was a slight
deterioration to 20.6 at 1year, followed by fluc-
tuations over time, and a score of 20.1 was ulti-
mately achieved at year 5.

With respect to hair loss, both groups showed sig-
nificant improvement from baseline to year 5. In
the good group, the scores improved from 36.3 to
27.0, whereas in the poor group, the scores
improved from 43.4 to 31.2 by the end of the
follow-up. Supplemental Tables 2-9 present the
mean scores for each group across the functional
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Table 1. Sociodemographic and clinical characteristics according to QoL trajectory groups.

Variable Overall (n=477, Good group Poor group p Value
100%) (n=183, 38%) (n=294, 62%)
Age
Median (Q1, Q3) 36.0 (32.0, 38.0) 36.0(33.0, 38.0) 36.0(32.0, 38.0) 0.449
Education level
>High school 223 (47%) 83 (45%) 140 (48%) 0.528
<High school 237 (50%) 95 (52%) 142 (48%)
Missing 17 (4%) 5 (3%) 12 (4%)
Marital status
Not partnered 164 (34%) 71 (39%) 93 (32%) 0.132
Partnered 296 (62%) 107 (58%) 189 (64%)
Missing 17 (4%) 5 (3%) 12 (4%)
Number of children
Median (Q1, Q3) 2.00 (1.00, 2.00) 2.00 (1.00, 2.00) 2.00(1.00, 2.00) 0.802
Missing 18 (4%) 5 (3%) 13 (4%)
Employment status
Unemployed 287 (60%) 119 (65%) 168 (57%) 0.117
Employed 173 (36%) 59 (32%) 114 (39%)
Missing 17 (4%) 5 (3%) 12 (4%)
Monthly household income (MXN $)
<6800 279 (58%) 110 (60%) 169 (57%) 0.695
=6800 152 (32%) 57 (31%) 95 (32%)
Missing 46 (10%) 16 (9%) 30 (10%)
Type of insurance
Private insurance 34 (7%) 8 (4%) 26 (9%) 0.056
Public insurance 416 (87%) 167 (91%) 249 (85%)
Missing 27 (6%) 8 (4%) 19 (6%)
Regular exercise
No 243 (51%) 90 (49%) 153 (52%) 0.3%4
Yes 200 (42%) 82 (45%) 118 (40%)
Missing 34 (7%) 11 (6%) 23 (8%)
(Continued]
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Table 1. (Continued)
Variable Overall (n=477, Good group Poor group p Value
100%) (n=183, 38%) (n=294, 62%)
Regular smoking
No 339 (71%) 132 (72%) 207 (70%) 0.824
Yes 106 (22%) 40 (22%]) 66 (22%)
Missing 32 (7%) 11 (6%) 21 (7%)
Regular alcohol consumption
No 318 (67%) 127 (69%) 191 (65%) 0.378
Yes 127 (27%) 45 (25%) 82 (28%])
Missing 32 (7%) 11 (6%) 21 (7%)
Body mass index category
Overweight or obese 280 (59%) 112 (61%) 168 (57%) 0.437
Underweight or normal 192 (40%) 70 (38%) 122 (41%)
Missing 5(1%) 1 (1%) 4 (1%)
Stage
0 11 (2%) 2 (1%) 9 (3%) 0.456
I 47 (10%]) 20 (11%) 27 (9%)
I 233 (49%) 93 (51%) 140 (48%)
I 186 (39%) 68 (37%) 118 (40%)
Subtype
HR-HER2+ 33 (7%) 14 (8%) 19 (6%) 0.198
HR+HER2- 250 (52%) 87 (48%) 163 (55%)
HR+HER2+ 70 (15%) 34 (19%) 36 (12%)
TNBC 124 (26%) 48 (26%) 76 (26%)
Breast surgery
Mastectomy 354 (74%) 133 (73%) 221 (75%) 0.321
Breast-conserving surgery 114 (24%) 46 (25%) 68 (23%)
None 6 (1%) 4 (2%) 2 (1%)
Missing 3(1%) 0 (0%) 3(1%)
[Continued]
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Table 1. (Continued)

Variable Overall (n=477, Good group Poor group p Value
100%) (n=183, 38%) (n=294, 62%)
Axillary surgery
Axillary dissection 283 (59%) 110 (60%) 173 (59%) 0.569
Sentinel node biopsy 184 (39%) 69 (38%) 115 (39%)
None 7 (1%) 4 (2%) 3(1%])
Missing 3 (1%) 0 (0% 3 (1%)
Chemotherapy schemes
Anthracycline-based 390 (82%) 144 (79%) 246 (84%) 0.099
No chemotherapy 53 (11%) 21 (11%) 32 (11%)
Non-containing anthracycline 30 (6%) 17 (9%) 13 (4%)
Missing 4 (1%) 1(1%) 3 (1%)
Chemotherapy timing
Neoadjuvant chemotherapy 240 (50%) 97 (53%) 143 (49%) 0.589
Adjuvant chemotherapy 180 (38%) 64 (35%) 116 (39%])
No chemotherapy 53 (11%) 21 (11%) 32 (11%)
Missing 4 (1%) 1 (1%) 3 (1%)
Hormone therapy schemes
Tamoxifen and/or aromatase inhibitors 199 (42%) 82 (45%) 117 (40%) 0.551
Containing LHRHa 105 (22%) 37 (20%) 68 (23%)
No hormone therapy 169 (35%) 63 (34%) 106 (36%]
Missing 4 (1%) 1(1%) 3 (1%)
Radiotherapy
No 129 (27%) 53 (29%) 76 (26%) 0.475
Yes 344 (72%) 129 (70%) 215 (73%)
Missing 4 (1%) 1 (1%) 3 (1%)

HER2, human epidermal growth factor receptor 2; HR, hormone receptor; LHRHa, luteinizing hormone-releasing hormone analog; MXN $,
Mexican peso; QoL, quality of life; TNBC, triple-negative breast cancer.
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Figure 1. EORTC QLQ-BR23 functional scale scores across trajectory groups and months since breast cancer

diagnosis.

The solid lines represent the predicted mean trajectories, with shaded regions indicating 95% pointwise prediction intervals.
Higher scores represent greater functionality. Plus signs represent the scores for YWBCs in the CaMISS study,?? while blue
circles indicate values from the original QLQ-BR23 study for patients with a Karnofsky Performance Status <70.%

EORTC QLQ-BR23, European Organization for the Research and Treatment of Cancer Breast Cancer module; YWBC, young

women with breast cancer.

and symptom scales of the QLLQ-BR23 question-
naire at the different time points.

Predictors of trajectory membership

According to the wunivariable logistic models,
patients with public insurance (odds ratio (OR)
0.46, 95% confidence interval (CI) 0.19-1.00,
p»=0.061), those with human epidermal growth
factor receptor 2 (HER2)-positive BC (OR 0.61,
95% CI 0.38-0.98, p=0.039), and those receiv-
ing chemotherapy without anthracycline regi-
mens (OR 0.45, 95% CI 0.21-0.94, p=0.036)
were less likely to belong to the poor trajectory
group (Table 2). These predictors were then
included in a multivariable model (Table 3), and
after adjusting for stage, two factors remained sig-
nificantly associated with not belonging to the
poor trajectory group: HER2-positive BC (OR
0.41, 95% CI 0.16-0.90, p=0.035) and public
health insurance (OR 0.57, 95% CI 0.35-0.94,
»=0.028).

We first sought to explore the differences between
patients with public health insurance and those
with private health insurance. We found that
women with private insurance were more likely to
be in a partnership (85% vs 63%, p=0.010) and
employed (56% vs 36%, p=0.020), to have regu-
larly consumed alcohol at baseline (41% vs 27%,
$»=0.090), and to have triple-negative breast can-
cer (38% vs 25%, p=0.271). Similarly, we sought
to identify differences among women with and
without HER2-positive BC and found that the
former were more likely to be on non-anthracy-
cline regimens (12% vs 6%, p<<0.001) and not
on endocrine therapy (34% vs 7%, p<<0.001).

Discussion

In this study, we evaluated longitudinal changes
over 5years in the QoL of YWBC from the Joven
& Fuerte cohort using a BC-specific question-
naire. Most patients (=294, 62%) were assigned
to the poor trajectory group. Moreover, the
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EORTC QLQ-BR23, European Organization for the Research and Treatment of Cancer Breast Cancer module; YWBC, young

women with breast cancer.

questionnaire domains with the most significant
impairment were those related to sexual function-
ing and enjoyment, future perspective, systemic
therapy side effects, and being upset by hair loss.

Research on the QoL of patients with BC is quite
valuable, as efforts to improve the QoL directly
benefit patients in diverse areas of their lives.32:33
To this end, advanced statistical methods, such as
group-based multivariate trajectory modeling,
offer valuable insights by identifying subgroups of
patients at greater risk for significant QoL deteri-
oration—which might be missed when assessing
average changes across the population. Through
this approach, we identified two distinct sub-
groups within our population of YWBC: those
with a good QoL trajectory and those with a poor
QoL trajectory over time.

QoL is one of the most essential endpoints for
patients with metastatic cancer. Patients with
metastatic disease seek to live as long as possible

while maintaining good QoL and overall func-
tionality.?* In our cohort, 11% were diagnosed
with de novo metastatic BC, which is higher than
the 6%-8% reported in other registries for
YWBC.35 While these patients face unique men-
tal and emotional challenges compared to those
with a curable disease, their QoL varies based on
individual life circumstances.?* Given these com-
plexities, we plan to explore how QoL evolves
over time in patients with de novo metastatic BC
in a future study.

Alarmingly, nearly two-thirds of our population
were clustered into the poor trajectory group.
This proportion is higher than that reported in
other studies, in which the proportion in groups
with a poor or deteriorating trajectory ranged
from 6% to 59%.15-20:36 One potential explana-
tion for this discrepancy is that prior studies
focused primarily on older populations. A meta-
analysis of 9012 patients with BC revealed a sig-
nificant association between age and improved
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Table 2. Univariable binary logistic regression analysis of factors associated with trajectory group

classification (vs reference “Good,” n=183; 38%).

Factor Poor trajectory group n=294 (62%)
OR (95% CI) p
Age, <35 vs >35 1.00 (0.69-1.45) 0.999
Education level, <high school vs >high school 0.89 (0.61-1.29) 0.528
Marital status, partnered vs not 1.35(0.91-1.99) 0.132
Number of children, =1 vs no 1.06 (0.68-1.64) 0.801
Employed, yes vs no 1.37 (0.93-2.03) 0.117
Household income MXN $, =6800 vs <6800 1.08 (0.72-1.63) 0.695
Type of insurance, public vs private 0.46 (0.19-1.00) 0.061
Regular exercise, yes vs no 0.85 (0.58-1.24) 0.395
Regular smoking, yes vs no 1.05 (0.67-1.66) 0.824
Regular alcohol consumption, yes vs no 1.21(0.79-1.87) 0.379
Body mass index, underweight or normal vs overweight or obese 1.16 (0.80-1.70) 0.438
Stage, Ill vs 0-1-II 1.13 (0.78-1.66) 0.517
Subtype, HER2+ vs HR+HER2- 0.61(0.38-0.98) 0.039
Subtype, TNBC vs HR+HER2- 0.85(0.54-1.32) 0.459
Surgery, breast-conserving surgery vs mastectomy 0.89 (0.58-1.37) 0.595
Surgery, none vs mastectomy 0.30 (0.04-1.56) 0.169
Axillary surgery, sentinel node biopsy vs axillary dissection 1.06 (0.72-1.56) 0.766
Axillary surgery, none vs axillary dissection 0.48 (0.09-2.20) 0.338
No CT vs anthracycline-based CT 0.89 (0.50-1.62) 0.703
Non-containing anthracycline CT vs anthracycline-based CT 0.45(0.21-0.94) 0.036
No CT vs neoadjuvant CT 1.03 (0.57-1.82) 0.915
Adjuvant CT vs neoadjuvant CT 1.23 (0.83-1.84) 0.311
No hormone therapy vs tamoxifen and/or aromatase inhibitor 1.18 (0.77-1.80) 0.442
Containing LHRHa vs tamoxifen and/or aromatase inhibitor 1.29 (0.79-2.11) 0.311
Radiotherapy, yes vs no 1.16 (0.77-1.75) 0.476

Cl, confidence interval; CT, chemotherapy; HER2, human epidermal growth factor receptor 2; HR, hormone receptor;
LHRHa, luteinizing hormone releasing hormone analog; MXN $, Mexican peso; OR, odds ratio; TNBC, triple-negative

breast cancer.

QoL.33 In addition, our greater proportion of analysis rather than to focus on a single domain.
patients with poor trajectories may be due to our Previous research has shown that the number of
use of a BC-specific QoL questionnaire and our trajectory groups identified can vary depending

decision to include all QoL domains in the

on the specific QoL domain studied.!7-3¢
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Table 3. Multivariable binary logistic regression of factors associated with trajectory group classification (vs

reference “Good,” n=183; 38%).

Factor Poor trajectory group n=294 (62%)
aOR (95% Cl) p
Type of insurance, public vs private 0.41(0.16-0.90) 0.035
Stage, Il vs 0-I-ll 1.19 (0.78-1.83) 0.411
Subtype, HER2+ vs HR+HER2- 0.57 (0.35-0.94) 0.028
Subtype, TNBC vs HR+HER2- 0.71 (0.44-1.16) 0.169
No CT vs anthracycline-based CT 0.73 (0.37-1.42) 0.342
Non-containing anthracycline CT vs anthracycline-based CT 0.47 (0.21-1.06) 0.069

aOR, adjusted odds ratio; Cl, confidence interval; CT, chemotherapy; HER2, human epidermal growth factor receptor 2;

HR, hormone receptor; TNBC, triple-negative breast cancer.

Improving patient care starts by identifying
patients with poor QoL and understanding their
needs. To achieve this, it is essential to integrate
the regular and systematic use of patient-reported
outcome measures when treating YWBC, as these
tools can identify patients who require additional
support.3” Our study provides specific QoL scores
that can guide clinicians to identify these patients
throughout follow-up. In addition, implementing
navigation programs that use these scores can
facilitate timely referrals to services such as psy-
chological support, external prostheses, and sex-
ual health counseling.38

Assessing patients’ QoL during active treatments
such as chemotherapy and breast surgery is cru-
cial, but ongoing monitoring beyond treatment
completion is equally important. Our findings
highlight that a significant impact on the QoL of
patients occurs during treatment with active ther-
apies, and the effect can persist for up to 5years
after diagnosis, underscoring the need for long-
term follow-up and comprehensive care.

Since the QLQ-BR23 questionnaire lacks defined
thresholds for clinically significant impairments,
we compared our mean scores to those reported
for YWBC in the CaMISS study, a multicenter
prospective cohort that evaluated changes in the
QoL of patients with BC in Spain.3° Both trajec-
tory groups in our study had worse scores in sex-
ual enjoyment, systemic therapy side effects, arm
symptoms, and distress from hair loss, both at
baseline and at the 2-year follow-up, than did
YWBC in the CaMISS study. Furthermore, the
poor trajectory group in our study had worse

scores across all other QoL domains than did the
CaMISS cohort. However, that study did not
provide detailed data on young patients, limiting
direct comparisons.

When comparing our scores to the baseline scores
of patients from the original QLQ-BR23 study
with a Karnofsky Performance Status <70,%5 we
found that our poor trajectory group had similar
baseline scores, except for better scores in sexual
functioning and arm symptoms. Notably, both
trajectory groups in our study reported greater
distress from hair loss than those with a Karnofsky
Performance Status <70, highlighting the signifi-
cant emotional impact of hair loss in young
patients.

Unsurprisingly, QoL scores related to sexual
health declined in our population; as YWBC often
experience sexual health issues due to both cancer
itself and its treatments.#? Mastectomy can impact
desire, arousal, and achieving orgasm,* while
chemotherapy and endocrine therapies frequently
cause decreased libido, vaginal dryness, and dys-
pareunia.®#1:42 In our study, most women received
these therapies, which likely explains the decline
in scores during the first year and persistent sys-
temic therapy side effects at year 5. Our previous
research using specific sexual questionnaires also
found high rates of sexual dysfunction and low
satisfaction at year 5.43% These findings empha-
size the need for better sexual health support and
effective interventions for YWBC.

Fear of recurrence is one of the most commonly
reported concerns among cancer Survivors,
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particularly for younger individuals who are at a
high risk of recurrence.*>-%¢ In our study, both tra-
jectory groups showed improvement in the future
perspective domain scores over time, which is
consistent with previous research on YWBC, in
which patients and their families became less con-
cerned about recurrence over time.*” Notably, by
the end of the study, patients in the poor trajec-
tory group had reached the baseline levels of those
in the good trajectory group. These findings sug-
gest that patients in the poor trajectory group
might benefit from psychoeducational interven-
tions aimed at enhancing coping skills and allevi-
ating their fear of recurrence.

Distress from hair loss was initially high in both
groups but improved over time. Chemotherapy-
induced alopecia is the most visible and
emotionally challenging side effect of common
chemotherapy agents and has a profound impact on
patients’ emotional and social well-being.”-*® In our
cohort, most women received chemotherapy regi-
mens containing anthracyclines and taxanes, known
to induce hair follicle apoptosis,*® likely contribut-
ing to early distress. Fortunately, management
strategies such as wearing wigs and wraps and the
use of scalp-cooling devices can help lessen this side
effect and therefore should be discussed with the
patient before starting treatment.” Scalp cooling is
more effective when taxanes precede anthracyclines
rather than vice versa.4® Persistent distress may stem
from hair thinning caused by endocrine therapy.
Interventions such as topical minoxidil, 5-alpha
reductase inhibitors, and supplementation with
vitamin C and omega-3 fatty acids may improve
hair loss and should be considered by clinicians.>°

In this study, patients with public health insur-
ance (87%) were more likely to belong to the
good trajectory group. In Mexico, 92% of the
population has public insurance,>! but many pay
out-of-pocket for private services, which offer
better quality care, medication availability, and
shorter wait times.2 Conversely, private insur-
ance holders can also access public healthcare.51:52
Thus, other factors may explain the impact of
insurance type on QoL. In our cohort, women
with private insurance were more likely to be in a
relationship and to have habitually consumed
alcohol at baseline than those with public insur-
ance. We previously reported that these factors
could contribute to a poorer QoL.1%:43:53 In addi-
tion, patients with private insurance often come
from higher socioeconomic backgrounds and may
not face the same daily struggles as those with

lower socioeconomic status. Consequently, can-
cer tends to become their primary concern,
whereas for patients from lower socioeconomic
backgrounds, cancer is one of the many chal-
lenges they face. This may explain the better QoL
observed in the latter group.

Patients with HER2-positive BC had better QoLL
than those without overexpression of this bio-
marker. In our cohort, 22% of patients had
HER2-positive tumors, a proportion consistent
with previous reports for young patients.?
Targeted therapies for HER2-positive BC gener-
ally have a favorable risk-benefit profile, with
common side effects being fever, chills, and other
self-limiting symptoms.>* In addition, our find-
ings suggest that these patients were less likely to
receive anthracycline-based regimens and under-
went less endocrine therapy, which may contrib-
ute to their better QoL. Previous studies have
shown that patients receiving trastuzumab experi-
ence greater QoL improvements than those with-
out.>55% One hypothesis is that reducing tumor
burden enhances physical well-being and posi-
tively impacts QoL in this patient group.5?

This study has some limitations that should be
considered when interpreting the results. First, our
findings are based on patient-reported outcomes,
which are susceptible to reporting bias. While the
data were collected prospectively, there was miss-
ing information, especially at later time points,
which may have affected our estimates, as shown
in the Supplemental Figure 1. Moreover, 12% of
our patients completed the questionnaire only
once, which could have altered the estimates for
the overall population. In addition, unmeasured
confounding factors, such as relationship dynam-
ics, the use of medications that could affect sexual
health, or participation in postoperative rehabilita-
tion programs, may have influenced our results.

Conclusion

This study offers a comprehensive overview of the
longitudinal changes in QoL among YWBC in
Mexico, highlighting critical areas of QoL impair-
ment. The notably high proportion of patients
experiencing poor QoL demands special atten-
tion and should be carefully considered by the
entire medical team when treating young women.
Future research should prioritize developing
interventions that address the unique needs of
these patients and enhance the multidimensional
aspects of their QoL.
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