:' frontiers ‘ Frontiers in Immunology

‘ @ Check for updates

OPEN ACCESS

Tian Li,
Independent Researcher, Xi'an, China

Yongye Huang,

Northeastern University, China
Sagar Sardesai,

The Ohio State University,
United States

Xiaopeng Yu
yxp_doctor@163.com

This article was submitted to
Cancer Immunity

and Immunotherapy,

a section of the journal
Frontiers in Immunology

22 March 2022
11 July 2022
15 August 2022

Wang N and Yu X (2022) Comparison
between talazoparib and conventional
chemotherapy in the treatment of
HER2-positive breast cancer patients:
a retrospective study.

Front. Immunol. 13:901636.

doi: 10.3389/fimmu.2022.901636

© 2022 Wang and Yu. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use,
distribution or reproduction is
permitted which does not comply with
these terms.

Frontiers in Immunology

Original Research
15 August 2022
10.3389/fimmu.2022.901636

Comparison between
talazoparib and conventional
chemotherapy in the treatment
of HER2-positive breast cancer
patients: A retrospective study

2%

Ning Wang* and Xiaopeng Yu

Thoracic Surgery Department, Shengjing Hospital Affiliated to China Medical University,
Shenyang, China, ?Breast Surgery Department, Shengjing Hospital Affiliated to China Medical
University, Shenyang, China

Background: The benefits of talazoparib compared with conventional
chemotherapy in HER2-negative advanced breast cancer (ABC)
remain unclear.

Methods: Patients older than 18 years, with a deleterious germline BRCA1/2
(gBRCA1/2) mutated, metastatic, or locally advanced and HER2-positive breast
cancer were enrolled. Patient data including age, menostatus, tumor grade,
pathologic tumor size, lymph node status, and whether they had received
adjuvant radiation or chemotherapy was collected. The primary outcomes of
the study were disease-free survival (DFS), which was defined as the time from
randomization to death or recurrence due to any reason, and overall survival
(OS), which was defined as the time from randomization to death due to any
reason. P<0.05 was considered to be statistically significant.

Results: A total of 136 patients were finally enrolled in the present retrospective
study, including 62 patients in the talazoparib group (group A) and 74 in the
conventional chemotherapy group (group B). After a median follow-up of 70.9
months [95% confidence interval (Cl): 68.3-78.5], both DFS and OS did not
differ significantly between the two groups (P=0.658 and P=0.690,
respectively). The exploratory subgroup analyses further validated the
robustness of the primary results across the subgroups.

Conclusions: Talazoparib was not better than conventional chemotherapy in
terms of DFS and OS for the treatment of gBRCA1/2 mutated HER2-positive
breast cancer patients.
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Introduction

Talazoparib is an oral drug that can inhibit poly (adenosine
diphosphate ribose) polymerase (PARP) catalytic activity, and
acts by effectively capturing PARP at damaged deoxyribonucleic
acid (DNA) sites (1, 2). Damaged DNA cannot be repaired by
homologous recombination repair in cancer cells with mutated
breast cancer susceptibility genes 1 or 2 (BRCA1/2) (3).

The benefit of talazoparib in BRCA1/2-mutated patients
with human epidermal receptor-2 (HER2) negative advanced
breast cancer (ABC) has been demonstrated in several phase I/II
clinical trials (4-6). The efficacy and safety of talazoparib in
germlineBRCA1/2 (gBRCA1/2) mutated patients with HER2-
negative ABC was compared with conventional chemotherapy
based on the physician’s choice in the EMBRACA trial. As a
result, talazoparib was found to be associated with a longer
progression-free survival (PFS) compared to conventional
chemotherapy [hazard ratio (HR) =0.542; 95% confidence
interval (CI): 0.413-0.711; P<0.0001]. Additionally, there is a
previous large, multicenter trial that compared the prognosis of
patients with HER2-low and HER2-zero breast cancer, which
showed a superior efficacy of the former population than the
latter (7). However, the efficacy and safety of talazoparib in
patients with HER2-positive ABC remains unclear. There is also
evidence from pre-clinical studies evaluating the efficacy of
PARP inhibitors in trastuzumab sensitive or resistant HER-2
positive cell lines and xenografts independent of BRCA status.
Therefore, we hypothesized that HER-2 amplified tumors with
BRCA1/2 may continue to be susceptible to PARP inhibitors
mediated synthetic lethality. And so we performed the present
retrospective study to assess the potential of using talazoparib in
HER2-positive patients.

Methods
Patient selection

This retrospective was reported according to the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guidelines (8). Patients treated in our hospital between
January 2012 and December 2019 were screened, and those meeting
the following criteria were enrolled: (I) aged older than 18 years; (II)
with locally advanced or metastatic HER2-positive breast cancer;
(ITI) central testing showing a deleterious gBRCA1/2 mutation; (IV)
had previously received less than four cytotoxic regimens and an
anthracycline, a taxane, or both; and (V) received talazoparib or
conventional chemotherapy in our hospital. Based on the
treatments they received, the enrolled patients were further
divided into two groups: those who received talazoparib (group
A), and those who received conventional chemotherapy (group B).
Treatment was not stopped until the disease progressed or an
unacceptable toxicity occurred. After stopping treatment, the
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survival status and follow-up anti-cancer treatment of the patients
were followed up every 12 weeks.

Data collection and outcome evaluation

Patient data including age, menostatus, tumor grade,
pathologic tumor size, lymph node status, and whether they
received adjuvant radiation or conventional chemotherapy were
collected. The primary outcomes of the study included disease-
free survival (DFS), which was defined as the time from
randomization to recurrence or death due to any cause, and
overall survival (OS), which was defined as the time from
randomization to death due to any reason. The OS of patients
who were still alive at the time of data truncation or were lost
during follow-up was recorded as the last known survival date of
the patient. The treatment efficacy was investigated by
performing exploratory subgroup analyses based on different
baseline characteristics and demographic factors.

Statistical analyses

Mann-Whitney tests or t-tests were used to compare
continuous variables, while categorical variables were
compared using Fisher exact tests or the > test. Kaplan-Meier
curves were performed to estimate the DFS and OS rates. All
statistical analyses were carried out using R statistics, version
4.1.1 (R Foundation for Statistical Computing), and P<0.05 was
considered statistically significant.

Results
Patients

A total of 179 female patients [median age, 51 (IQR, 43-59)
years] with deleterious gBRCA1/2 mutated HER2-positive ABC
were screened from our hospital database. Among them, 89
patients received talazoparib and 90 patients received a
physician’s choice of conventional chemotherapy. After
searching the database, 34 patients were excluded for various
reasons. Finally, we included 136 patients in the present
retrospective study: 62 in the talazoparib group (group A) and
74 in the conventional chemotherapy group (group B), and the
detailed flow diagram is displayed in Figure 1. As shown in
Table 1, the baseline clinical characteristics, pathologic features,
and staging were balanced between the two groups.

Survival outcomes

After a median follow-up of 70.9 months (95% CI: 68.3-
78.5), the DFS of patients who received talazoparib was
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179 patients in the database were
screened out

89 patients received talazoparib.

90 patients received
chemotherapy

22 patients were excluded
6 Carcinoma in situ
4 Pregnant
12 Without gBRCAL/2
mutation

12 patients were excluded:
3 Carcinoma in situ
3 Pregnant
6 Without gBRCA1/2
mutation

67 patients received talazoparib.

78 patients received
chemotherapy

|

|

5 patients lost to follow up

4 patients lost to follow up |

|

\

62 patients finally enrolled

74 patients finally enrolled

FIGURE 1
Patient selection process.

estimated to be 68.4% (95% CI: 55.0-78.6%), while the OS of
these patients was estimated to be 92.8% (95% CI: 81.9-97.2%).
The DEFS of patients who received conventional chemotherapy
was estimated to be 73.0% (95% CI: 61.3-81.6%), while the OS of
these patients was estimated to be 94.4% (95% CI: 85.7-97.9%).
Figure 2 shows the Kaplan-Meier curves of both DFS and OS
between the two groups of patients, and it is clear that both DFS

TABLE 1 Baseline characteristics of patients enrolled in the present study.

and OS did not differ significantly between the two groups
(P=0.658 and P=0.690, respectively).

Exploratory subgroup analyses

Figure 3 shows the results of the exploratory subgroup
analyses. Subgroup analyses were performed based on different

Characteristics Total (N=136) Talazoparib (N=62) Chemotherapy (N=74) p value
Age, median [IQR], years 51 [43-59] 50 [43-57] 51 [43-60] 0.66
Menostatus, n (%) 0.36
Pre/peri 76 (55.9) 32 (51.6) 44 (59.5)

Post 60 (44.1) 30 (48.4) 30 (40.5)

Pathological tumor size, n (%) 0.36
<2 cm 91 (66.9) 39 (62.9) 52 (70.3)

>2 cm 45 (33.1) 23 (37.1) 22 (29.7)

Stage 0.66
Locally advanced 115 (84.6) 51 (82.3) 64 (86.5)

Metastatic 21 (15.4) 11 (17.7) 10 (13.5)

Lymph node status, n (%) 0.05
Negative 54 (39.7) 19 (30.6) 35 (47.3)

Positive 82 (60.3) 43 (69.4) 39 (52.7)

Grade, n (%)

/11 59 (43.4) 27 (43.5) 32 (43.2) 0.97
111 77 (56.6) 35 (56.5) 42 (56.8)

Adjuvant chemotherapy, n (%) 0.47
No 109 (80.1) 48 (77.4) 61 (82.4)

Yes 27 (19.9) 14 (22.6) 13 (17.6)

Adjuvant radiation, n (%) 0.69
No 48 (35.3) 23 (37.1) 25 (33.8)

Yes 88 (64.7) 39 (62.9) 49 (66.2)
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Kaplan-Meier curves for overall survival (A) and disease-free survival (B) of patients who received talazoparib versus chemotherapy

baseline characteristics. We found that none of the studied
baseline factors altered the results, which further validated the
robustness of our primary findings.

Discussion

The results of this study, which compared the efficacy of
talazoparib with conventional chemotherapy in the treatment of
gBRCA1/2-mutated ABC patients, showed that there were no
statistically significant differences in either DFS or OS between
the two groups. Exploring the impact of follow-up treatment on
progression after long-term survival post-progression (SPP; time
from progression to death) is essential to understand the

treatment effects evaluated in the trial. For cancers with longer
SPPs, the variability of SPPs will be affected by subsequent
treatment, thus diluting the OS benefits and minimizing the
ability to detect statistical significance (9).

A previous randomized phase III trial comparing the efficacy of
olaparib versus conventional chemotherapy (OlympiAD) (10) found
that a statistically superior progression-free survival did not translate
into a significantly better OS. Compared with the EMBRACA Trial
(11, 12), the OlympiAD trial did not identify a statistically difference
between the groups. A potential explanation was that the proportion
of patients receiving follow-up PARP inhibitor treatment in the
control group was lower in the OlympiAD trial than in the
EMBRACA trial (8% vs. 33%). Since OlympiAD is the first phase
IIT PARP trial, the availability of subsequent PARP inhibitors was

Characteristics Talazoparib ~ Chemotherapy HR (95%Cl) P Value
All parents 62 74 —eo— 0.87(047-161)  0.659
Menostatus
post_menostatus 32(5161) 44 (59.46) o 0.78 (0.35-1.78) 056
pre_menostatus 30 (48.39) 30 (40.54) —— 1(0.4-252) 0999
Grade
grade_lil 27 (43.55) 32(43.24) o—— 048(0.17-1.32)  0.156
grade_lll 35 (56.45) 42(56.76) —reo— 1.26 (0.57-2.8) 0573
T stage
™ 39 (62.90) 52(70.27) —oT— 075(0.32173)  0.497
T2/3 23(37.10) 22(29.73) F—1@—— 1.16(047-285) 0753
Lymph node status
node_positive 19(30.65) 35 (47.30) —@——  115(047282) 0759
node_negative 43(69.35) 39 (52.70) o— 0.48(0.18-128)  0.143
Chemotherapy
ct_yes 48(77.42) 61(8243) —e— 102(052201) 0949
ct_no 14(2258) 13(17.57) HO—— 0.34(006-1.74)  0.194
Adjuvant radiation
_yes 23(37.10) 25(33.78) —— 0.9(0.34-2.39) 083
t_no 39 (62.90) 49 (66.22) —eo— 0.87(0.4-1.91) 073
T T
0 1 3
HR<1 supports talazoparib
FIGURE 3
Exploratory subgroup analyses for disease-free survival.
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limited. In both of the aforementioned trials, more than 40% of
patients received follow-up platinum therapy (10). BRCAI/2 reverse
mutations that restore DNA repair capacity have been shown to lead
to resistance to PARP inhibitors and platinum; therefore, the possible
effect of subsequent platinum treatment deserves attention. Of note, a
recent review also demonstrated a superior efficacy of PARP
inhibitors than conventional conventional chemotherapy (6). The
inconsistent result observed in our study should be further
investigated. There are other differences between the results of these
two phase IIT trials, but due to the differences in study design, patient
characteristics, as well as the type and effect of follow-up treatment in
the conventional chemotherapy group, cross-over trial comparison
should be carried out cautiously. It is well known that chemotherapy
regimens and chemotherapy cycles, adjuvant chemotherapy and
chemotherapy cycles have an important impact on the prognosis of
breast cancer patients, however, due to the limited data, we were
unable to analyze these factors. Furthermore, this is a single center
retrospective study, so the sample is not so representative. These
limitations of our study should be noted.

In conclusion, neither DFS nor OS was significantly
improved with talazoparib compared to conventional
chemotherapy. Further exploratory subgroup analyses validated
the robustness of our results across the subgroups. However, due
to the small sample size and the retrospective design of our study,
our results should be interpreted with caution, and further large-
scale randomized studies are still urgently needed.

Data availability statement

The original contributions presented in the study are
included in the article/supplementary material. Further
inquiries can be directed to the corresponding author.
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