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Purpose: To compare efficacy and safety of capecitabine and lapatinib with or without IMC-A12
(cituxumumab) in patients with HER2-positive metastatic breast cancer (MBC) previously treated
with trastuzumab.

Patients and Methods: Following an initial safety run-in cohort, patients were randomized 1:2
to Arm A (capecitabine and lapatinib) or to Arm B (capecitabine, lapatinib, and cituxumumab).
Given the frequency of non-hematologic grade >3 adverse events in those receiving the three-drug
combination in the safety cohort, lapatinib and capecitabine doses were reduced in Arm B only.
The primary objective was to determine if the addition of cituxumumab to capecitabine and
lapatinib improved progression-free survival (PFS) compared with capecitabine and lapatinib.
Secondary objectives included a comparison between arms of other clinical endpoints, safety,
change in overall quality of life (QOL) and self-assessed fatigue, rash, diarrhea, and hand-foot
syndrome.

Results: From July 2008 to March 2012, 68 patients (out of 142 planned) were enrolled and 63
were evaluable, including 8 for the safety run-in and 55 for the randomized cohort. Study
enrollment was stopped early due to slow accrual. The addition of cituxumumab to capecitabine
and lapatinib did not improve PFS (HR 0.93, 95% CI: 0.52-1.64). Furthermore, no difference in
objective response rate or overall survival (OS) was observed. No difference between arms was
observed in grade =3 adverse events, overall QOL change from baseline after 4 cycles of
treatment.

Conclusion: The addition of cituxumumab to lapatinib and capecitabine did not improve PFS or
OS compared with lapatinib and capecitabine in patients with HER2-positive MBC.

Keywords

metastatic breast cancer; HER2-positive; insulin-like growth factor receptor; trastuzumab-
resistance

Introduction

Metastatic breast cancer (MBC) is a major cause of mortality worldwide and claims the lives
of approximately 40,000 women in the United States annually [1]. Approximately 15-20%
of patients with MBC have HER2-positive disease, which is associated with more aggressive
disease biology and historically, a poorer prognosis relative to other molecular subtypes [2].
In the last twenty years, eight HER2-directed agents have been approved by the U.S. Food
and Drug Administration (FDA) for use for patients with primary HER2-positive breast
cancer [3]. The advent of HER2-directed therapy has greatly improved patient outcomes;
however, de novo and acquired resistance to HER2-directed therapies is common [4], and
there are no FDA-approved therapies to overcome resistance. HER2-positive MBC remains
incurable in the vast majority of patients [3], and better treatments, including those that can
restore sensitivity to HER2-directed therapies, remain an unmet clinical need.

Insulin-like growth factor | receptor (IGF-1R) signaling has been implicated in de novoand
acquired resistance to trastuzumab or EGFR-targeting agents in breast cancer models[5]. In
trastuzumab-resistant subclones of HER-2 overexpressing cell lines, unique co-localization
or heterodimerization of IGF-1R and HER2 has been identified [5,6]. Treatment of the
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resistant cells with anti-IGF-1R antibody or small molecule tyrosine kinase inhibitor (TKI)
was shown to inhibit transactivation of HER2 and restore sensitivity to trastuzumab [5-7].
Similarly, addition of anti-IGF-1R agents to EGFR small molecule inhibitors or anti-EGFR
antibodies have been shown to prevent, delay, or reverse resistance to these anti-EGFR
agents [8,9].

The utility of small molecule inhibitors of the hetero- and homodimers of the IGF-1R and
Insulin Receptor (IR) in breast and ovarian cancer have previously been examined [10].
Notably, inhibition of the IGF-1R/IR with BMS-554417 led to increased phosphorylation of
HER2. In preclinical studies, combination regimens with IGF-1R targeted agents enhanced
the anti-tumor activity of chemotherapy, radiotherapy, endocrine therapy [11], EGFR/HER2
inhibitors, and agents targeting the mammalian target of rapamycin (mMTOR) pathway
[12,13]. Cituxumumab (IMC-A12) is a fully human IgG1 monoclonal antibody that
specifically targets the human IGF-1R. The toxicity profile observed in phase | studies was
acceptable [14,15], and phase Il studies were conducted in several tumor types [16-18]. In a
meta-analysis of cituxumumab use, the most common adverse events (AES) were
hyponatremia (40%), fatigue (35%), and skin rash (35%) [16]. Other common AEs included
hyperglycemia, anemia, nausea, and thrombocytopenia.

The combination of lapatinib, an EGFR/HER2 TKI, and capecitabine was considered as
standard of care in mid-late 2000s for patients with HER2-positive MBC who had
progressed on an anthracycline, taxane and trastuzumab [19]. Based on the aforementioned
preclinical data, it was hypothesized that co-inhibition of IGF-1R and the HER family of
receptors in combination with chemotherapy was a promising treatment strategy in
trastuzumab-resistant breast cancer. Herein we report the findings of North Central Cancer
Treatment Group (NCCTG) NO733, a patient safety study of a three-drug combination
followed by a randomized phase Il study with the aim of assessing progression-free survival
(PFS) between two groups (capecitabine + lapatinib vs. capecitabine + lapatinib +
cituxumumab). NCCTG is now part of the Alliance for Clinical Trials in Oncology.

Patients and Methods

Patient Eligibility

Women with histologically or cytologically confirmed locally advanced or metastatic HER2-
positive breast cancer were eligible if they had disease progression after trastuzumab and an
anthracycline and/or a taxane. Unlimited prior chemotherapy and endocrine therapy were
allowed. Prior treatment with trastuzumab was required unless contraindicated. HER2-
positive status was defined by 2007 ASCO/CAP guidelines, e.g., immunohistochemistry
assay score of 3+ (uniform, intense staining of >30% of invasive tumor cells), or average
HER2 gene copy number of > 6, or gene amplification HER2:D17Z1 ratio >2.20. Additional
inclusion criteria included measurable disease according to RECIST criteria version 1.0
[20]; Eastern Cooperative Oncology Group (ECOG) performance status of 0, 1 or 2;
adequate cardiac function defined as a left ventricular ejection fraction =50%; central
nervous system metastasis controlled by prior surgery and/or radiotherapy; and acceptable
hematologic, renal and hepatic function.
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Patients were excluded if within 5 years prior to registration they had been diagnosed with
stage 11 or 1V invasive cancer (other than breast cancer), or they were actively being treated
for another malignancy, with the exception of non-melanoma skin cancer or carcinoma /n
situ of the cervix. Major surgery, chemotherapy, or immunotherapy < 4 weeks prior to
registration was not permitted. Other exclusion factors included New York Heart Association
Class Il or 1V cardiovascular disease; active hepatic or biliary disease; leptomeningeal
disease. Women of childbearing potential were required to use adequate contraception. The
protocol was approved by the Mayo Clinic institutional review board, and patients provided
written informed consent prior to screening and study registration.

Treatment Plan

For the safety run-in, patients were to receive lapatinib 1250 mg orally once daily
continuously, capecitabine 1000 mg/m? orally twice daily on days 1-14 of a 21-day cycle, in
combination with IMC-A12 6 mg/kg intravenously on days 1, 8 and 15 of a 21-day cycle.
Following the safety run-in, patients were randomized in a 1:2 ratio to the control arm, Arm
A, comprised of capecitabine and lapatinib, or to Arm B, comprised of the three drug
combination at the same dose and schedule as the safety run-in. No standard pre-
medications or matching placebo infusion (Arm A only) were administered. Patients with
moderate renal impairment (calculated creatinine clearance 30 - 50 mL/min) were started on
capecitabine at a dose of 875 mg/m? twice daily (Dose Level -1). If patients discontinued
IMC-A12 due to AEs at least possibly attributed to the agent, lapatinib and capecitabine
were continued if clinically appropriate. Patients continued treatment until unacceptable
toxicity or disease progression. Due to toxicity observed in the safety run-in cohort, the
doses of lapatinib and capecitabine were respectively reduced to 1000 mg orally once daily
and 825 mg/m? orally twice daily when given with IMC-A12 in Arm B, but in Arm A the
doses of capecitabine and lapatinib were unchanged.

Safety and Efficacy Assessments

Patients were evaluated before each cycle of treatment. Toxicities were graded per the
National Cancer Institute Common Toxicity Criteria for Adverse Events (CTCAE) version
3.0. Disease status was assessed at baseline using CT or MRI and every six weeks thereafter
using RECIST v1.0 [20]. In patients with known bone metastases, bone scans were
performed at baseline, and then as clinically indicated. Cardiac surveillance by MUGA or
echocardiogram was performed at baseline and prior to every fourth cycle of treatment.
Fasting glucose was evaluated weekly for the first four cycles and lipid profiles were
assessed every other cycle. For patients who completed more than 50 cycles of therapy, at
the treating investigator’s discretion, patient visits and associated safety laboratory results
could be extended to once every 3 cycles (9 weeks).

Quality of Life Assessments

In order to assess the qualitative impact of the addition of IMC-A12 to the combination of
lapatinib and capecitabine, patients’ quality of life (QOL) was measured as a secondary
outcome using the overall item of the Linear Analogue Self-Assessment (LASAB)
supplemented by single-item measures of fatigue, rash, diarrhea, and hand-foot syndrome,
four of the most common symptoms reported by patients receiving lapatinib and
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capecitabine [19]. The overall item of the LASA6 measures overall QOL using a numeric
analogue scale of 0-10 [21]. This item has been validated in cancer patients and used in
other clinical trials [22—24]. The single-item numeric analogue scales measure fatigue, rash,
diarrhea, and hand-foot syndrome, and this approach have been previously validated
[23,25,24]. These items were analyzed as separate individual constructs.

Statistical Design and Data Analysis Plan

A randomized phase 1l study design was selected to assess the addition of cituxumumab to
capecitabine and lapatinib to PFS and safety outcomes. The primary endpoint, PFS, was
defined as the time from randomization to the earliest date of documentation of disease
progression or death. The sample size of 132 eligible patients (44 in Arm A, and 88 in Arm
B) was calculated to yield 90% power to detect a 15% increase in a 6-month PFS from 60%
to 75% (or a hazard ratio of 0.56) using a one-sided a = 0.1 log rank test, where the accrual
time and follow-up time were assumed as 16.5 months and 9.4 months, respectively.
However, due to poor accrual, the study was closed in 2012, and only patients in the
randomized study cohort arms (n=55; 19 in Arm A and 36 in Arm B) were included in the
analyses for PFS, overall survival (OS), time to treatment failure, tumor response rate, and
QOL. Due to insufficient sample size, only hazard ratios (Arm A vs. Arm B) with 95% Cl
were reported. The safety analysis included 63 evaluable patients (8 patients for the safety
run-in, and 55 patients evaluable for the efficacy analysis). Safety was evaluated by the
severity and incidence rate of AEs. Kaplan-Meier survival curves [26] were plotted to assess
the difference in PFS, OS, and time to treatment failure between the treatment groups. Log-
rank tests [27] were used to compare the hazard rates between Arm A and Arm B, while
Arm A is the reference in all the tests. OS was defined as the time from randomization to
death due to any cause. Time to treatment failure was defined as the interval from the date of
randomization to the date at which the patient discontinued study participation due to
disease progression, AEs, or personal preference. The tumor response was classified as a
partial response (PR) or complete response (CR) based on 2 consecutive evaluations at least
6 weeks apart among all patients who started treatment. The response rate, with 90%
confidence interval, and duration of the response were reported. Overall QOL single-item
linear analogue self-assessment (QOL-LASA) [28], including overall QOL, as well as the
incidence and severity of fatigue, rash, diarrhea, and hand-foot syndrome, were evaluated by
the change in each item between pretreatment and cycle 4, for each treatment arm, and the
score change difference between Arm A and B was compared by 2-sided Wilcoxon rank
sum test. [29]

Data collection and statistical analyses were conducted by the Alliance Statistics and Data
Center. Data quality was ensured by review of data by the Alliance Statistics and Data
Center and by the study chairperson following Alliance policies. All analyses were
performed using SAS statistical software (version 9.4M6, SAS Institute, Cary, NC) on a
dataset frozen on September 25, 2019. The Mayo Clinic Cancer Center (MCCC) Data Safety
Monitoring Board (DSMB) reviewed safety data every 6 months based on reports provided
by the MCCC Statistical Office.
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Patient Characteristics

From July 2008 to March 2012, 68 patients enrolled in the clinical trial. Within the safety
run-in cohort, 1 of the 9 enrolled patients had documented disease progression prior to
treatment and was excluded from the analysis. Within the randomized study cohort, 59
patients were enrolled and 4 were unevaluable for the final efficacy analysis due to: disease
progression prior to treatment (n=1), major violation (n=1), declining study participation
prior to the start date (n=1), and no measurable disease (n=1) [Figure 1]. Demographics and
characteristics were generally similar in both the safety run-in and randomized study cohorts
as summarized in Table 1. Among the 63 evaluable patients, 61.9% (n=39) were 50 years of
age or older; 74.6% (n=47) were white, non-Hispanic; 6.4% (n=4) were white with
unreported ethnicity; and 19.0% (n=12) were of racial/ethnic minority populations. More
than half of patients, 55.6% (n=35) were asymptomatic of their disease with ECOG
performance status 0 at study registration.

Safety Analysis

The incidence and severity of AEs by treatment arm are presented in Table 2. In the safety
run-in arm, grade =3 AEs were observed in at least one of the 8 patients for the following:
anorexia, dehydration, diarrhea, fatigue, hand-foot syndrome, hypotension, hypocalcemia,
mucositis, and thrombosis. The most common grade 3 non-hematologic AEs were diarrhea
(n=3, 38%), mucositis (n=3, 38%), and fatigue (n=2, 25%). Grade =3 AEs were observed in
5 of 8 (62.5%) patients in the safety run-in cohort (data not shown).

In the randomized cohort, the most common grade =3 AEs observed in Arm A (n=19)
included: grade 3 increase in alanine aminotransferase (n=3, 16%), increase in aspartate
aminotransferase (n=3, 16%), and diarrhea (n=5, 26%). Elevation in serum lipase was the
only grade 4 event. One patient had grade 5 event in Arm A (due to disease progression
while on treatment). In Arm B (n=36), the most common grade =3 AEs observed were
diarrhea (n=4, 11%) and hand-foot syndrome (n=9, 25%). No grade 4 or 5 events were
reported in Arm B. There were 11 out of 19 patients in Arm A (57.9%) and 22 out of 36
patients in Arm B (61.1%) who experienced a grade =3 AE (data not shown).

PFS, OS, and time to treatment failure

The median number of treatment cycles in Arm A was 6 (range: 1 - 16) and 5.5 (range: O -
89) in Arm B. The median duration of follow-up in Arm A was 27.4 months (range: 1.7 -
65.8) and Arm B was 19.1 months (range: 1.0-96.4). The median PFS in Arm A and B was
6.0 months (95% CI: 4.3-8.6) and 5.0 months (95% ClI: 2.9-8.5) respectively. There was no
PFS difference between the two arms (HR 0.93, 95% CI: 0.52-1.64) [Figure 2]. The median
OS was 30.1 months (95% ClI: 15.0-39.5) in Arm A and 21.9 months (95% CI: 12.0-45.4) in
Arm B, and there was no OS difference between the two arms (HR 1.08, 95% CI: 0.55 -
2.12) [Figure 3]. Furthermore, the median time to treatment failure was 4.6 months (95% CI:
2.5-5.5) in Arm A and 4.2 months (95% CI: 2.9-5.7) in Arm B, and there was no difference
in time to treatment failure between the two arms (HR 0.87, 95% CI: 0.48 - 1.59) [Figure 4].
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The most common off-study reasons in Arm A were: disease progression (n=9, 47.4%), AE
(n=4, 21.1%), and refusal of further treatment (n=3, 15.8%). In Arm B the most common
off-study reasons were: disease progression (n=24, 66.7%), refusal of further treatment (n=8,
22.2%), and AE (n=3, 8.3%). The median of duration of follow-up in Arm A was 27.4
months (range: 1.7 - 65.8) and in Arm B was 19.1 months (range: 1.0 - 96.4).

Tumor response rate and duration of response

The overall response rate was 36.8% (90% CI: 18.8%-55.1%) in Arm A and 27.8% (90%
Cl: 15.5%-47.1%) in Arm B. The duration of response in Arm A ranged from 2.7 to 6.9
months, with a median of 3.2 months. The duration of response in Arm B ranged from 1.3 to
95.0 months with a median of 4.3 months.

Quiality of Life

Eleven patients in Arm A (53.2%) and 25 patients in Arm B (69.4%) completed both
baseline and cycle 4 overall QOL questionnaires. Paired single-item symptom assessments
for fatigue, rash, diarrhea, and hand-foot syndrome were completed by all patients, except
for 1 missing cycle 4 rash assessment in Arm A. The median and range of score change
between baseline and cycle 4 in overall QOL, fatigue, rash, diarrhea, and hand-foot
syndrome are reported in the Table 3. No significant differences in overall QOL or self-
reported symptoms were observed between arms.

Discussion

In this randomized phase Il trial of capecitabine and lapatinib +/- IMC-A12 (cituxumumab),
all patients had previously received trastuzumab and an anthracycline and/or a taxane. Thus
they were appropriate candidates for the FDA-approved regimen of capecitabine and
lapatinib [30]. The addition of cituxumumab to capecitabine and lapatinib, as evaluated in
Arm B, did not increase median PFS (6.0 months in Arm A vs. 5.0 months in Arm B) or
median OS (30.1 months in Arm A vs. 21.9 months in arm B) compared with lapatinib and
capecitabine. Substantial toxicity was observed in the safety run-in cohort, as well as both
randomized study arms, with similar percentage of patients experiencing a grade >3 AE in
each cohort. No difference for patient-reported overall QOL change from baseline at cycle 4
was reported, which may have been due to a small sample size (<50% of patients completed
both baseline and cycle 4 QOL questionnaires). Furthermore, there was no significant
difference between study arms in patient-reported symptom assessments for fatigue, rash,
diarrhea and hand-foot syndrome.

Data from phase 11 studies evaluating endocrine therapy or chemotherapy +/- cituxumumab
in hormone receptor-positive (HR+), HER2-negative advanced breast cancer, in addition to
other tumor types, have consistently demonstrated a similar lack of clinical efficacy,
although the toxicity profile was generally more favorable [18,16,31-36]. Results from other
studies of agents targeting the IGF-1R (i.e., figitumumab, ganitumab, dalotuzumab, others)
in breast cancer and other solid tumors have also been disappointing [37-39,21,40-42]. For
example, a phase Il trial of figitumumab in combination with exemestane as first-line
therapy in HR+, HER2-negative advanced breast cancer did not improve PFS compared with
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exemestane monotherapy [36,41]. In a phase Il randomized trial of ganitumab with either
exemestane or fulvestrant in postmenopausal women with advanced HR+ breast cancer, the
addition of ganitumab to endocrine therapy did not improve PFS [38]. Similarly, there was
no benefit for adding ganitumab and metformin to standard anthracycline and taxane-based
neoadjuvant chemotherapy in patients with locally advanced, HER2-negative breast cancer
as pathologic complete response rates were similar in the ganitumab-treated cohort
compared with the control cohort in the I-SPY?2 trial [42]. A notable exception for efficacy
and tolerability of cituxumumab monotherapy was observed in patients with relapsed thymic
epithelial malignancies [43].

There are several potential reasons why compounds directed against the human IGF-1R have
not succeeded in phase Il clinical trials [44,45]. First, treatment with IGF-1R antibody
therapy causes hyperglycemia and metabolic syndrome via its effects on IGF-1R
homeostasis, which results in elevation of growth hormone and consequently, insulin
resistance. In turn, insulin resistance elevates insulin and potentiates activation of the IR
[46]. Secondly, IGF-1R and the IR are very similar with regard to their structure and
function, and hybrids of both receptors can participate in cell signaling[47]. Thirdly, the
monoclonal antibodies specifically inhibit IGF-1R and not the IR [48]. Although TKIs of
IGF-1R effectively inhibited both the insulin and IGF-1R receptors, further clinical
development of these agents was not pursued, likely due to the metabolic side-effects [21].
Taken together, it was concluded that targeting the entire IGF-1R and IR axis may result in a
more complete inhibition of the biological functions of the IGF-1R/insulin receptor. Several
phase | and 11 studies noted exceptional responses to anti-IGF-1R antibody monotherapy
[44], the results of which were not borne out in phase Il trials. Furthermore, unexpected
toxicities not seen in earlier phase studies with IGF-1R inhibitors were reported. In one
study, a post hoc analysis identified that approximately two-thirds of the study population
had low IGF-1 serum levels, which was associated with an increased likelihood of treatment-
related toxicity and an overall detrimental effect of IGF-1R inhibition [36]. Therefore,
incorporation of predictive biomarkers in the design of future clinical trials to evaluate
agents targeting the anti-IGF-1R network will be important.

IGF-1/2 neutralizing antibodies have been evaluated in early phase clinical trials. In breast
cancer, two relevant compounds have been studied, MEDI-573 and BI836845 (xentuzumab)
[44]. Notably, the breast cancer-specific trials have enrolled participants with HR+, HER2-
negative disease as IGF-1R mediates therapeutic resistance in patients with estrogen-
receptor positive or HER2-positive breast cancer. A phase I clinical trial of MEDI-573, an
anti-IGF-1/2 monoclonal antibody, was reported in patients with advanced solid tumors;
suppression of IGF-1 and IGF-2 was noted and a dose-limiting toxicity was not defined [37].
Subsequently, NCT01446159, a phasel1b/2 randomized study of MEDI-573 in combination
with an aromatase inhibitor (Al) versus an Al alone in women with MBC, was conducted;
the combination therapy did not improve PFS, and further clinical evaluation of MEDI-573
in breast cancer is not planned. Xentuzumab is another IGF-1/2 neutralizing antibody which
was noted in preclinical studies to inhibit ligand activation of IGF-1R/IR-A and decrease
cellular proliferation, therefore evaluation in the clinical setting followed [49].
NCT02123823 was a phase 1b/Il randomized study of xentuzumab in combination with
exemestane and everolimus versus exemestane and everolimus alone in women with locally
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advanced or metastatic HR+, HER2-negative breast cancer. Results from the randomized
phase Il part of the study noted that PFS and toxicity outcomes were similar in the
investigational and control arms; however, a prespecified subgroup analysis demonstrated
that in the nonvisceral metastases subgroup, patients in the investigational arm had superior
PFS outcomes compared with the everolimus and exemestane arm alone [50]. An ongoing
phase 11 study (NCT03659136) is therefore evaluating xentuzumab, exemestane and
everolimus in postmenopausal women with HR+, HER2-negative advanced breast cancer
and nonvisceral disease. Further, NCT03099174 is a phase Ib study evaluating xentuzumab
and the cyclin-dependent kinase (CDK) 4/6 inhibitor, abemaciclib, in advanced solid tumors
and in combination with endocrine therapy in patients with advanced HR+, HER2-negative
breast cancer. It remains to be seen whether further clinical development of IGF-1/2
neutralizing antibodies will be warranted in patients with MBC pending the results of these
trials.

In summary, this phase Il trial demonstrated that the addition of cituxumumab to lapatinib
and capecitabine did not improve PFS or other clinical endpoints, while not impacting
toxicity or self-reported QOL, when compared with lapatinib and capecitabine. However, as
accrual goals were not met, this trial was under-powered. Cituxumumab and monoclonal
antibodies that target the human IGF-1R are not being pursued for further clinical
development in breast cancer. Ongoing studies will assess whether alternative approaches to
target the IGF system demonstrate antitumor activity in breast cancer. In the meantime,
many additional therapeutic options are FDA-approved with favorable side effect profiles in
this patient population.
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Fig.1.
Consort Diagram

Note: Arm A is comprised of capecitabine and lapatinib; Arm B is the drug combination of
capecitabine, lapatinib and cituxumumab.

Breast Cancer Res Treat. Author manuscript; available in PMC 2021 July 07.




1duosnuey Joyiny

1duosnuely Joyiny

Haddad et al. Page 15
100 -
— ArmA ———:- ArmB
90 - .
Hazard Ratio: 0.93 (0.52, 1.64)
2 80 -
S 70-
g 60
n
$ so-
.
Kb
c 40 -
.9
v 30-
)
o  20-
o S _
& 10+ ==
0+ No. at Risk

36 16 5

19 9 3

| 1 |

0 6 12

Time from Randomization (Months)

Fig.2.
Progression-free survival by treatment arm

1duosnuepy Joyiny

1duosnue Joyiny

Breast Cancer Res Treat. Author manuscript; available in PMC 2021 July 07.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Haddad et al. Page 16

100 -
90 ArmA ———- ArmB
Hazard Ratio: 1.08 (0.55, 2.12)
80
70 -
X
S i
S 50
n
— 40 -
S 1 T —" —— — — -
o ==
¢ 304 .
@)
20 +
10 -
. No. at Risk
36 32 24 18 15 13 10 10 9 8 7
19 18 15 13 11 8 5 4 4 4 4
1 1 I 1 1 1 1 1 I 1 1
0 6 12 18 24 30 36 42 48 54 60
Time from Randomization (Months)
Fig.3.

Overall survival by treatment arm

Breast Cancer Res Treat. Author manuscript; available in PMC 2021 July 07.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Haddad et al.

Treatment Failure%

Page 17

100 —

90 -

70 —

80—

50—1

20 -

10 —

ArmA ——— ArmB
Hazard Ratio: 0.87 (0.48, 1.59)

36 23 12
19 11 3

0 3 6
Time from Randomization (Months)

O 1o wnm

Fig.4.
Time to treatment failure survival by treatment arm

Breast Cancer Res Treat. Author manuscript; available in PMC 2021 July 07.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Haddad et al.

Table 1
Baseline patient and tumor characteristics
Safety Run-in Study Cohort
(n=8) ArmA (n=19) Arm B (n=36)
N % N % N %

Age at registration (years)

<50 2 25.0 6 31.6 16 44.4

50-60 4 50.0 4 21.0 11 30.6

60+ 2 25.0 9 47.4 9 25.0
Race

White 8 100.0 15 78.9 30 83.3

Black or African American 3 15.8 4 111

Other 1 5.3 2 5.6
Ethnicity

Hispanic or LatinX 0 0 0 0 3 8.3

Non-Hispanic 6 75.0 18 94.7 32 88.9

Not Reported 2 25.0 1 53 1 2.8
Performance Score

0 4 50.0 10 52.6 21 58.3

1 3 375 8 421 14 38.9

2 1 12.5 1 5.3 1 2.8
ER/PR status

ER+/PR+ 3 15.8 13 36.1

ER+/PR- 1 12.5 7 36.8 3 8.3

ER-/PR+ 1 12,5

ER-/PR- 75.0 9 47.4 20 55.6
Common sites of metastases

Bone (Yes) 1 12,5 6 31.6 15 41.7

Liver (Yes) 3 375 9 47.4 11 30.6

Lung (Yes) 3 37.5 10 526 16 444

Nodal (Yes) 4 50.0 11 57.9 24 66.7

Skin (Yes) 3 15.8 7 19.4
Neoadjuvant/Adjuvant Chemotherapy (Yes) 7 87.5 14 73.7 24 66.7
Prior hormonal therapy for metastases (Yes) 1 125 3 15.8 8 22.2
Previous radiation therapy (Yes) 6 75 14 73.7 23 63.9
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Observed common toxicity (grade 2+ adverse events) in all study cohorts

Table 2

Common toxicity

Safety run-in (%, n=8)

Study Arm A (%, n=19)

Study Arm B (%, n=36)

Gr2 Gr3 Gr4 Gr2 Gr3 Gr 4 Gr 2 Gr3 Gr 4
Alanine aminotransferase increased 12.5 0 0 0 15.8 0 0 2.8 0
Aspartate aminotransferase increased 0 0 0 53 15.8 0 0 2.8 0
Bilirubin increased 0 0 0 10.5 0 0 5.6 0 0
Hemoglobin decreased 125 0 0 15.8 0 0 111 0 0
Lipase increased 0 0 0 0 0 53 0 2.8 0
Anorexia 12.5 12.5 0 0 0 0 111 0 0
Dehydration 125 12.5 0 0 53 0 0 5.6 0
Diarrhea 125 375 0 15.8 26.3 0 36.1 111 0
Fatigue 375 25.0 0 421 53 0 36.1 2.8 0
Hand-and-foot syndrome/reaction 50.0 125 0 42.1 5.3 0 19.4 25.0 0
Hypotension 0 12.5 0 0 0 0 0 0 0
Mucositis oral 375 375 0 10.5 53 0 13.9 0 0
Nausea 0 0 0 10.5 10.5 0 22.2 2.8 0
Hypocalcemia 0 125 0 0 0 0 2.8 0 0
Thrombosis 0 0 12. 0 0 0 0 0 0
Vomiting 125 0 0 10.5 10.5 0 8.3 5.6 0
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Table 3

QOL point change at cycle 4 from baseline between Arm A and B

ArmA ArmB
QOL p-value
n median (range) n  median (range)
QOL overall 11 0(-5,1) 25 -1(-6,5) 0.26
Fatigue 11 1(-3,7) 25 0(-4,8) 0.75
Rash 10 0(-4,2) 25 0 (-5, 10) 0.095
Diarrhea 11 2(-10, 8) 25 1(-8,8) 0.99
Hands and feet syndrome (skin or pain change) 11 2(-1,8) 25 4 (-7,10) 0.42

Page 20

Note: The positive value of QOL overall score represents better QOL after 4 cycles of treatment; the positive value of fatigue, rash, diarrhea, and
hands and feet syndrome score represents worse syndrome at cycle 4. N represents sample size.
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