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Pegylated liposomal doxorubicin for PIK3CA “wild”, HR*,
HER?%, chemoresistant advanced breast cancer
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Introduction: In 2023, nearly 19 million individuals were newly diagnosed
with cancer, with breast cancer accounting for 12.7% of all cases. Many efforts
were made to reduce the negative effects of doxorubicin while increasing its
efficacy. Pegylated Liposomal Doxorubicin (PLD) is a medicine that claims to
fulfill these two objectives due of its distinct pharmacokinetic characteristics.
Differential activity in patients with PIK3CA-altered vs. PIK3CA-wild-type,
estrogen receptor-positive metastatic breast cancer that has progressed
during or after antiestrogen treatments. By conducting a comparison analysis
with typical anthracycline regimens, this study, using data from earlier studies,
tries to understand the possible benefits of PLD.

Purpose: To evaluate the efficacy and safety of Pegylated Liposomal
Doxorubicin (PLD) in patients with PIK3CA-wild, HR+, HER-, Chemo resistant
Advanced Breast Cancer (CABC), treated with anthracycline and taxanes.

Material and methods: First group (wild PIK3CA) — 30 patients were treated
with pegylated liposomal doxorubicin 50 mg/m2 diluted in 5% dextrose 250
ml intravenous infusion for 1 hour on day every 28 days — four cycles; second
group (mutant PIK3CA) — 30 patients were treated with pegylated liposomal
doxorubicin 50 mg/m2 diluted in 5% dextrose 250 ml intravenous infusion for
1 hour on day every 28 days — four cycles.

Results: The PIK3CA-mutant arm had a median OS of 32.54 months (HR=0.76;
95% Cl, 0.68-0.86; one-sided P=0.08) compared to 31.34 months in PIK3CA-
wild arm (HR=0.78; 95% Cl, 0.62-0.98; one-sided P=0.06).

Conclusions: By evaluating all patients treated with single-agent PLD at our
Research Institute, we demonstrated that the outcomes of PLD in patients
with CABC HR+HER2-PIK3CAwild did not match previously published data from
prospective observational studies. The observed results in PIK3CA-wild were
not significantly inferior to the total population. PLD remains a viable therapy
option in these more sensitive patient populations. PLD-based neoadjuvant
chemotherapy may give considerable benefits in terms of OS for CABC
patients. The findings highlight the possibility of this treatment regimen as a
more effective and probably less toxic alternative to traditional chemotherapy,
with long-term advantages that might change existing treatment procedures.
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INTRODUCTION

Breast cancer is one of the most common cancers
affecting women globally, with serious consequences
for patient survival and quality of life. In 2023, nearly 19
million individuals were newly diagnosed with cancer,
with breast cancer accounting for 12.7% of all cases
[1]. Neoadjuvant chemotherapy has become a critical
treatment for advanced breast cancer. It is meant to
reduce tumor size preoperatively, allowing breast-
conserving surgery and improving surgical results [2].
Anthracyclines, such as doxorubicin, are widely regarded
as essential in the treatment of breast cancer at all
stages. However, the risk of cumulative dose-dependent
irreversible cardiotoxicity and other dose-limiting
toxicities, such as nausea and vomiting, outweighs
their usefulness [3]. Many efforts were made to reduce
the negative effects of doxorubicin while increasing
its efficacy. Pegylated Liposomal Doxorubicin (PLD)
is a medicine that claims to fulfill these two objectives
due of its distinct pharmacokinetic characteristics [4].
Although PLD has a lower toxicity profile than traditional
anthracyclines, it is more appropriate alternative for
individuals with Chemoresistant Advanced Breast Cancer
(CABC), especially those with risk factors for cardiac illness

[5].

According to the National Comprehensive Cancer
Network's clinical recommendations for breast cancer,
the recommended dose of PLD is 50 mg/m? day 1 every
4 weeks [6]. PLD's unique pharmacokinetic features and
liposomal encapsulation enable prolonged circulation
duration and selective tumor absorption. This is thought
to increase antitumor effectiveness while reducing
exposure to healthy tissue [7]. Recent clinical studies have
indicated that PLD followed by docetaxel as neoadjuvant
treatment for advanced breast cancer resulted in a pCR
rate of 17.9% with no significant change in the left
ventricular ejection fraction [8]. Similarly, PLD followed
by paclitaxel yielded a pCR rate of 33% in patients prone
to cardiotoxicity with high-risk breast cancer, increasing
the likelihood of conservative surgery from 24 to 59% [9].

Mutations in the PIK3CA gene are found in around
40% from Advanced Breast Cancer (ABC) that is Hormone
Receptor positive (HR+), but human epidermal growth
factor receptor 2 negative. PIK3CA mutations cause
hyperactivation of the Phosphoinositide 3-Kinase (PI3K)
signaling pathway, treatment resistance, and poor
prognosis [10]. Differential activity in patients with
PIK3CA-altered vs. PIK3CA-wild-type, estrogen receptor-
positive metastatic breast cancer that has progressed
during or after antiestrogen treatments [11]. In PIK3CA-
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mutated ABC patients, alpelisib with fulvestrant plays
a vital role; nevertheless, the question for individuals
without PIK3CA-mutated illness remains unanswered
[12].

Given the burden of BC and the need to find
treatments that balance efficacy and safety, the purpose
of this study is to assess the impact of PLD-based
neoadjuvant chemotherapy on Overall Survival (OS)
and Disease-Free Survival (DFS) among chemoresistant
advanced breast cancer patients based on PIK3CA status
[13]. By conducting a comparison analysis with typical
anthracycline regimens, this study, using data from earlier
studies, tries to understand the possible benefits of PLD
[14].

Purpose: To evaluate the efficacy and safety of
Pegylated Liposomal Doxorubicin (PLD) in patients with
PIK3CA-wild, HR+, HER-, Chemoresistant Advanced Breast
Cancer (CABC), treated with anthracycline and taxanes.

MATERIALS AND METHODS

We identified patients with Chemoresistant Advanced
Breast Cancer (CABC) having received single-agent PLD at
the State non-commercial entertainment “National Cancer
Institute of Ukraine” between January 01, 2023 and
January 01, 2026. Electronic patient charts were viewed,
and clinical data points were collected in an anonymized
database. Last update was on January 31, 2026. This
study was approved by the responsible ethics committee,
State non-commercial entertainment “National Cancer
Institute of Ukraine” December 12, 2023, Ne 249/2. This
study was conducted according to the Declaration of
Helsinki and Good Clinical Practice Guidelines. Patient
consent regarding use of health-related data for research
purposes was available from all patients.

Inclusion criteria for this study were: women,

whose disease progressed, or stabilizated (with
histopathological  confirmation and radiologically
confirmed chemoresistant advanced disease) after

chemotherapy for postmenopausal advanced luminal BC
with two lines (AC-T) and concomitant Letrozole without
distant metastases. Patients received at least two doses
of Pegylated Liposomal Doxorubicin (PLD) for CABC at
our clinic.

Patients randomized 1:1 to receive as sequential
neoadjuvant therapy: First group (wild PIK3CA) -
30 patients were treated with pegylated liposomal
doxorubicin 50 mg/m? diluted in 5% dextrose 250 ml
intravenous infusion for 1 hour on day every 28 days -
four cycles;

Second group (mutant PIK3CA) - 30 patients were
treated with pegylated liposomal doxorubicin 50 mg/m?
diluted in 5% dextrose 250 ml intravenous infusion for 1
hour on day every 28 days - four cycles.

Treatment was continually administered until disease
progression, unacceptable toxicity, treatment delay
of>3 weeks owing to toxicity, completion of 4 cycles,
or patient’s decision to withdraw from the study. These
chemotherapy protocols were established following the
National Comprehensive Cancer Network guidelines for
breast cancer [6]. Post-chemotherapy, targeted patients
also received radiation and endocrine therapy.
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Patient assessment

Clinical information recorded for this study
encompassed the date of diagnosis, age at diagnosis,
dates of recurrence and death, clinical stage, molecular
subtype, PIK3CA gene mutation, tumor size, and
menopause status. Response data were taken from
routine CT-scans and was defined according to RECIST
1.1 criteria. Tumor assessments were conducted using
mammography, ultrasound, CT, and breast MRI. The
clinical stage of the tumor was determined according to
the TNM, 8™ Edition. Toxicity was graded following the
American Society of Clinical Oncology (ASCO) standards
[15]. Patients undergoing PLD treatment were monitored
after each treatment cycle. Cardiac function, specifically
Left Ventricular Ejection Fraction (LVEF), was measured
using echocardiography, and Electrocardiogram (ECG)
readings were also obtained during the study.

Statistics

Overall Survival (OS) was defined as the interval from
the initiation of treatment to the date of death. Patients
who were alive or without disease progression at study
closure were censored as of the last follow-up date.
Considering these parameters, a sample size of the least
45 patients was necessary. Therefore, we aimed to recruit
60 patients. Patients who received at least two doses
of PLD and completed at least one efficacy evaluation
were included in the efficacy analysis. OS analyses were
estimated using the Kaplan-Meier method, and 95%
Confidence Intervals (Cls) were also calculated. Descriptive
quantitative data were expressed as median and range
according to the data distribution, and qualitative data
were expressed as counts and percentages. Two-sided p
values were reported and p values less than 0.05 were
considered significant. Predefined variables were age,
relevant comorbidity (congestive heart failure, coronary
heart disease, hypertension, chronic pulmonary disease,
chronic kidney failure, diabetes), HR-status, Her2-status,
tumor grade. All statistical analyses were performed with
SPSS version 28 (SPSS, Inc., Chicago, IL, USA).

RESULTS

Discontinuation reason was progressive disease: 2
(6.67%) in the PIK3CA-mutant and 1 (3.33%) of patients
in the PIK3CA-wild arms, respectively. Discontinued the
treatment phase due to an Adverse Event (AE): 6.67%
(n=2) for the PIK3CA-mutant group and 10.00% (n=3) for
the PIK3CA-wild group.

The median follow-up time for OS (from randomization
to incident or censoring) was 36.00 months. The PIK3CA-
mutant arm had the three-years OS PIK3CA-mutant 83.4%
(HR=0.76; 95% Cl, 0.68-0.86; one-sided P=0.08) compared
t0 92.9% in PIK3CA-wild arm (HR=0.78; 95% Cl, 0.62-0.98;
one-sided P=0.06) (Fig. 1.).

Research stratification criteria for lymph node
metastases conducted for OS analyze. In patients with
lymph node metastases, the 3-years OS PIK3CA-mutant
78,5% was 30.03 months (95% Cl, 24.26-36.00) in the
PIK3CA-mutant group and 89,7% (95% Cl, 20.72-36.00) in
the PIK3CA-wild group (Fig. 2.).

From sixty patients with ER+, HER2- breast cancer
and measurable target lesions per Response Evaluation



Volodimirovich M. O., et al. Pegylated liposomal doxorubicin for PIK3CA “wild”, HR*, HER?,

Criteria in Solid Tumors, version 1.0: two patients (3.33%)
had comlete response 47 (78.33%) achieved partial
response, and 3 (5%) patients had process stabilization.

Of 30 patients with measurable disease and samples
containing somatic genetic alterations of known or likely
significance on central assessment (PIK3CA-mut), 22
(73.33%) achieved partial response, and stabilization had

chemoresistant advanced breast cancer...

3 (13.33%), and none comlete response.

From thirty patients with PIK3CA mutation absence
(PIK3CA-wild), two patients (6.67%) had complete
response, therefore 25 (83.33%) achieved partial
response, and stabilization had 1 (3.33%) patient, p=0.06

(Fig. 3.).
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Fig. 1. Overall survival in PIK3CA-mutant and PIK3CA-wild cohort of patients’ treatment using one-sided stratified long-rank test.
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Fig. 2. Overall survival in patients with PIK3CA-mutated cancer with lymph node metastases. Overall survival in patients with

PIK3CA wild with lymph node metastases.
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Fig. 3. It provides additional details regarding the depth of response.

This research had a favorable overall safety profile.
There were no grade 4/5 adverse events recorded. The
most often reported adverse events were leukopenia,
tiredness, and neutropenia. The most prevalent grade
3 Adverse Events (AEs) were neutropenia (1 patient,
3.33%), tiredness (1 patient, 3.33%), and PIK3CA-wild (2

patients, 6.67%). No patients saw a substantial decline in
LVEF during or after the four PLD sessions.

DISCUSSION

We aimed to characterize our patient population,
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assess outcomes, and conduct group analyses in patients
who had previously received neoadjuvant chemotherapy
to mitigate the unwanted biological effects of PLDs
by prolonging blood circulation and deposition per
tumor. This trial looked at the effectiveness and safety
of PLD monotherapy at 50 mg/m2 every 4 weeks in
women with HER2-negative BC, depending on PIK3CA
status, who had been substantially pretreated with
conventional anthracycline and taxanes. Guarneri V and
colleagues denotes, that there is an unmet need for
patients with severely pretreated HER2-negative ABCs.
After anthracycline and taxane failure, no optimum
chemotherapy treatment has been found [16]. Single-
agent PLD exhibited efficacy and safety for the treatment
of chemoresistant ABC [17].

SOLAR-1 investigated OS as a secondary objective
in patients with HR®, HER2", and PIK3CA-mutated
hormoneresistant ABC. Adding alpelisib to fulvestrant
improved OS by 7.9 months, although the difference was
not statistically significant. The addition of alpelisib to
fulvestrant extended the median time to first treatment by
8.5 months. With a longer follow-up period, the alpelisib
with fulvestrant safety profile remained consistent, with
no new safety signals [18], but we had still no data about
HR+Her2-PIK3CAwild ABC, therefore results from our
study are inspired: thirty patients with PIK3CA-wild, two
patients (6.67%) had complete response, therefore 25
(83.33%) achieved partial response, p=0,06.

For patients with pretreated BC (Then chemoresistance
developed), PLD 50 mg/m? every 4 weeks as a third-line
treatment by Al-Batran, et al. [18] recorded median OS
of 11.2 months (95% Cl 6.4 -17.0). Another multicenter
phase Il study of patients with CABC all previously treated
with conventional anthracyclines and 71.4% with prior
taxane exposure who received PLD 50 mg/m? every 4
weeks showed OS 13.5 months (95% ClI 8.8-19.2) [19].
In our analysis, the OS was 32.54 months (HR=0.76; 95%
Cl, 0.68-0.86; one-sided P=0.08), which is quantitatively
longer than the trials listed above. Notably, all patients
in our trial had previously taken standard anthracycline
and taxane.

The results of the current trial revealed that
anthracycline- and taxane-resistant BC is not cross-
resistant to PLD, comparable to the findings of a
randomized phase Il investigation of patients with
taxane-refractory advanced breast cancer [20]. There was
no significant decline in LVEF throughout therapy after
four cycles of PLD. These results were consistent with
earlier investigations using PLD 10 mg/m? per week [21].
As a result, a sampling bias that would disfavor the real

patient population observed in daily practice. To examine
this subject, we sought to give a full treatment experience
by examining all CABC patients treated with PLD.

LIMITATIONS

To begin, this trial was conducted in a single center
using an open-label design with no control arm. Second,
this was an exploratory experiment with a limited sample
size.

CONCLUSION

By evaluating all patients treated with single-agent
PLD at our Research Institute, we demonstrated that
the outcomes of PLD in patients with CABC HR+HER2-
PIK3CAwild did not match previously published data
from prospective observational studies. The observed
results in PIK3CA-wild were not significantly inferior
to the total population. PLD remains a viable therapy
option in these more sensitive patient populations. PLD-
based neoadjuvant chemotherapy may give considerable
benefits in terms of OS for CABC patients. The findings
highlight the possibility of this treatment regimen as a
more effective and probably less toxic alternative to
traditional chemotherapy, with long-term advantages
that might change existing treatment procedures.
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