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Recent Advances in the Treatment and Management
of Metastatic Breast Cancer:
Expert Perspectives in an Evolving
Treatment Paradigm

Lee Schwartzberg MD, FACP

For a CME/CEU version of this article, please go to
http://www.namcp.org/home/education, and then click the activity title.

Summary
Targeting how cells repair DNA damage with PARP inhibitors is leading to improvements
in progression-free survival in those with metastatic breast cancer (MBC). These agents are
better tolerated and lead to better quality of life than treatment with chemotherapy.

Key Points
- Germline BRCA testing should be done for all patients with MBC.

- Olaparib and talazoparib improved progression free-survival in MBC.

« There are FDA-approved companion assays for both agents to detect germline BRCA

mutations.

- The indications for these agents are likely to expand significantly.

IN 2021, AN ESTIMATED 284,200 WOMEN
willbe diagnosed with breast cancer.! Approximately
65,000 will be diagnosed with metastatic breast
cancer (MBC) and 43,600 women will die from
breast cancer. Median survival for MBC is four
years with hormone receptor (HR) positive human
epidermal growth factor receptor two (HER2)
negative, five years for HER2 positive, and two years
for triple negative breast cancer (TNBC). MBC is
the costliest disease stage.” Using data from the
Vector Oncology Data Warehouse, one study found
the annual cost for treating TNBC was $212,275
and $204,780 for HR+ disease.’

Progress against MBC has been made by the
discovery of the role of DNA repair mechanisms
in breast cancer and the subsequent development
of therapies targeting these mechanisms. As
shown in Exhibit 1, cells in the body can sustain
DNA damage through various mechanisms.* This
damage can lead to cell death if the DNA damage
is not repaired. Important repair pathways in breast
cancer are double-strand break DNA repair through
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homologous recombination through breast cancer
one and two (BRCA1, BRCA2) proteins and base
excision repair by poly (ADP-ribose) polymerase one
(PARPI). BRCA1 and BRCA2 are very large proteins
involved in maintaining genome integrity. Patients
with genetic mutations in the BRCA1/2 genes have
homologous recombination repair deficiency (HRD)
but can repair DNA through other pathways such as
PARPI.

BRCA mutations occur in about 0.25 percent of the
general population (excluding those of Ashkenazi
Jewish descent).> In the Ashkenazi Jewish (AJ)
population, they occur in 2.5 percent in the overall
population and in 10 percent of those with breast
cancer. Two percent of women with breast cancer at
any age and 10 percent of women with breast cancer
who are younger than 40 years of age have BRCA
mutations. They also occur in about 5 percent of
men with breast cancer at any age.

The PARP inhibitors were developed to break
down DNA repair in the PARP pathway to cause cell
death in cells with HRD (Exhibit 2).° These agents



Exhibit 1: Mechanisms of DNA Repair*

Environmental factors (UV, radiation, chemicals)
Normal physiology (DNA replication) DNA DAMAGE

Chemotherapy (alkylating agents, antimetabolites)
Radiotherapy
——— Cell Death

MAJOR DNA REPAIR
Single-Strand Breaks PATHWAYS ““-.._ Replication Lesions
« Nucleotide excision repair ,‘.-""" « Base excision repair
- Base excision repair j \ - PARP1
- PARP1

Double-Strand Breaks DNA Adducts/Base Damage

» Nonhomologous end-joining « Alkyltransferases

» Homologous recombination + Nucleotide excision repair

«- BRCA1/BRCA2 - Base excision repair
+ Fanconi anemia pathway - PARP1
« Endonuclease-mediated repair

Exhibit 2: How Do PARP Inhibitors Kill Tumor Cells with Homologous Recombination Deficiency?®
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work by both PARP inhibition and PARPI trapping.
Olaparib, talazoparib, niraparib, and rucaparib are
all FDA-approved PARP inhibitors, but only olaparib
and talazoparib are indicated for MBC. Talazoparib
is a more potent PARP1 trapper than olaparib, but
the clinical significance of this is unknown.”

The Phase III trial (OlympiAD) that lead to
olaparib (Lynparza®) approval in germline BRCA-
mutated (gBRCAm) MBC included subjects who
had HER2-negative, gBRCAm MBC treated with no
more than two prior lines of chemotherapy. The trial
compared olaparib 300mg twice a day to standard
of care chemotherapy (capecitabine, eribulin, or
vinorelbine). Median progression-free survival (PFS)
was significantly longer in the olaparib group than
in the standard-therapy group (7.0 months versus
4.2 months; p < 0.001).* At 64 percent data maturity,
median overall-survival (OS) was 19.3 months with
olaparib versus 17.1 months with chemotherapy,
which was not statistically different.” The response
rate was 59.9 percent in the olaparib group and 28.8
percent in the standard-therapy group. The rate of
Grade 3 or higher adverse events was 36.6 percent
in the olaparib group and 50.5 percent in the
standard-therapy group, and the rate of treatment
discontinuation due to toxic effects was 4.9 percent
and 7.7 percent, respectively. Overall, olaparib
monotherapy provided a significant benefit over
standard therapy. Better median PFS and the risk of
disease progression or death was 42 percent lower
with olaparib monotherapy than with standard
chemotherapy.

Talazoparib (Talzenna®) was evaluated in the
Phase III Embraca trial. Subjects had no more
than three prior lines of chemotherapy but had to
have been treated with a taxane and anthracycline.
This trial compared talazoparib 1 mg once a day
to standard of care chemotherapy (capecitabine,
eribulin, gemcitabine, or vinorelbine). Median PFS
was significantlylonger in the talazoparib group than
in the standard-therapy group (8.6 months versus
5.6 months; p < 0.001)."” Median OS was 19.3 months
with talazoparib versus 19.5 months which was
similar with olaparib but again was not statistically
significant." The objective response rate was higher
in the talazoparib group than in the standard-
therapy group (62.6% versus 27.2%; p < 0.001).
Hematologic Grade 3 and 4 adverse events (primarily
anemia) occurred in 55 percent of the patients who
received talazoparib and in 38 percent of the patients
who received standard therapy. Nonhematologic
Grade 3 adverse events occurred in 32 percent and
38 percent of the patients, respectively. Alopecia
appears more common with talazoparib compared
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to olaparib. In this trial, patient-reported outcomes
favored talazoparib over chemotherapy; significant
overall improvements and significant delays in
the time to clinically meaningful deterioration
according to both the global health status-quality-
of-life and breast symptoms scales were observed.
As with olaparib, single-agent talazoparib provided
a significant benefit over standard chemotherapy
with respect to PFS.

Both olaparib and talazoparib are FDA-approved
for gBRCAm HER2-negative MBC. The National
Comprehensive ~ Cancer Network guidelines
recommend these agents as additional targeted
therapy for any recurrent or MBC subtype with
gBRCAm including HER2-positive disease.”” The
guidelines recommend BRCA testing for all patients
with recurrent or MBC to identify candidates for
PARP inhibitor therapy.’? There are FDA-approved
companion assays for both agents which should be
used for the testing.

In addition, the guidelines also recommend
olaparib as adjuvant therapy for one year for those
with gBRCAs and TNBC if there is residual disease
after adjuvant or preoperative chemotherapy. One
year of adjuvant therapy is also an option for those
with gBRCAm, HR-negative, and HER2-negative if
there are four or more positive lymph nodes after
adjuvant chemotherapy or residual disease after
preoperative therapyandaclinical stage score of three
or more. BRCA mutation testing is recommended
at any age to aid in adjuvant treatment decisions
for olaparib use in high-risk HER2-negative breast
cancer.”

At the West Cancer Center, all patients with MBC
are recommended for testing. The testing is discussed
during care planning. Pathology annotates and
recommends testing during the diagnostic process.
Once testing is completed, the genetic counselor
proactively communicates with patients who have
positive results.

PARP inhibitors are being studied in combination
with programmed death one (PD-1) checkpoint
inhibition immunotherapy, in combination with
chemotherapy, in MBC with other DNA repair gene
mutations other than BRCA, and in combination
with radiation in inflammatory breast cancer.
Niraparib, another PARP inhibitor approved for
other BRCA-mutated cancers, in combination with
pembrolizumab produced good results in patients
with metastatic TNBC who had somatic BRCA
mutations and PD-ligand one (PD-L1) expression."
This trial showed that this combination may be
a desirable choice for treating patients with both
HRD and PD-L1 expression. Other trials of PARP



inhibitors and immunotherapy are ongoing.
Veliparib, an investigational PARP inhibitor, has
been studied with and without carboplatin and
paclitaxel chemotherapy in HER2-negative MBC
with BRCA mutations (BROCADE-3)."> Median
progression-free survival was 14.5 months in the
veliparib/chemotherapy group versus 12.6 months
in the chemotherapy group (p = 0.0016). Final OS
data have not yet been published. Based on the data
from ongoing studies, the use of PARP inhibitors is
likely to expand, especially into the earlier stages of
breast cancer treatment.

Conclusion

BRCA mutation testing should be done for all
patients with MBC. Olaparib and talazoparib are
approved in gBRCAm, HER2-negative MBC, but the
National Comprehensive Cancer Network guidelines
support use in any subtype. There are FDA-approved
companion assays for both agents to detect BRCA
mutations. The PARP inhibitors provide meaningful
clinical benefit with overall less toxicity and improved
quality of life compared to standard single-agent
chemotherapy. There are active research programs
in other settings including earlier stage breast cancer
and in combination with other classes of agents.

Lee Schwartzberg MD, FACP is a Professor of Medicine at The University of
Tennessee Health Science Center, Chief Medical Officer at OneOncology, and
Medical Director of the West Cancer Center, as well as a practicing medical

oncologist in Memphis, TN.
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Recent Advances in the Management of ALS:
What Managed Care Needs to Know in an Evolving
Treatment Paradigm

Senda Ajroud-Driss, MD

For a CME/CEU version of this article, please go to
http://www.namcp.org/home/education, and then click the activity title.

Summary
Amyotrophic lateral sclerosis is a complex devastating neurogenerative disease that is
costly to manage. Although significant improvements in care have been made in the past

20 years, it is still a fatal disease.

Key Points
- Disease-modifying therapies (DMTs) are available and should be used as early as possible

in the disease process.

«In addition, nutritional interventions, respiratory care interventions, and aggressive
symptomatic management improve quality of life and prolong survival.

« Multidisciplinary care is also important for achieving good outcomes.

AMYOTROPHIC LATERAL SCLEROSIS (ALS)
is a rare incurable progressive neurodegenerative
disorder affecting upper and lower motor neurons
and bulbar neurons.! The incidence of ALS in the
United States (U.S.) is between one and two cases per
100,000 people and prevalence is between four and
six per 100,000. Approximately 30,000 Americans
have ALS, with cases in males slightly predominate
(1.5 t01.0).

Genetic factors cause approximately 10 percent
of cases [familial ALS (fALS)], and the rest are
considered sporadic (sALS).! The average age of
onset in fALS is 46 years and 56 years in sALS. More
than 30 ALS-specific genetic mutations have been
identified to date. The most common is chromosome
9 open reading frame 72 (C9orf72) gene mutation,
which accounts for approximately 30 to 40 percent
of all fALS cases.>® Superoxide dismutase 1 (SOD1)
mutations account for about 20 percent of fALS
cases. Many of the same gene mutations have been
identified in sporadic onset patients. Common
genes altered in sALS include the paraoxonase
family (PON), Ataxin-2, NEKI1, and DPP6.
Certain environmental factors are associated with
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development of sALS. These include male gender,
geographic clusters (Guam), -N-methylamino-L-
alanine (BMAA, natural non-proteinogenic diamino
acid produced by several species of both prokaryotic
and eukaryotic microorganisms), smoking, military
service, intense physical activity, lead, head trauma,
low magnetic fields, and pesticides.

The clinical presentation of this disease is
complex and can include upper extremity weakness,
lower extremity weakness (which leads to tripping
and falls), speech change, swallowing issues,
unexplained weight loss, difficulty breathing, and
head drop. ALS is a clinical diagnosis supported
by characteristic electrophysiological features, and
there are no biomarkers to help with the diagnosis.
Various tests are needed to support the diagnosis
and rule out ALS mimics, including cerebrospinal
fluid analysis, nerve conduction studies,
electromyography, and MRI of the brain, cervical
spine, and lumbar spine. In addition to testing,
physical examination and symptoms can help
exclude mimics. There are various ALS subtypes,
depending on motor involvement, age of onset, and
other factors (Exhibit 1).



Diagnosis

Progressive bulbar palsy

Young onset

Aggressive disease

Bulbar onset

Exhibit 1: The Spectrum of ALS*

Phenotypes

Impaired cognition

Flail arm, flail leg, other informal phenotypic terms

Pseudobulbar palsy

Normal cognition

Old onset

Slowly aggressive disease

Spinal onset

ALS = amyotrophic lateral sclerosis; PMA = progressive muscular atrophy;
PLS = primary lateral sclerosis; FTD = frontotemporal dementia

Because treatments are now available and seem
to work better in early disease, early diagnosis is
important. Diagnostic delay is a predictor of poor
prognosis. Older age, bulbar onset, respiratory
function, concomitant frontal temporal dementia,
and others are also related to ALS outcome.’

Treatment of ALS requires many different
aspects of care and is best accomplished in a
multidisciplinary manner in a specialty clinic.
Because multidisciplinary care has been shown
to improve patient survival and quality of life, it
is recommended in the American Academy of
Neurology (AAN) guidelines.®

Patients with ALS require a great deal of
symptomatic care. The AAN guidelines provide
recommendations for managing various symptoms,

but it should be noted that many of the medications
recommended by the guidelines are not FDA-
approved for these specific indications.” Cramps,
spasticity, and sialorrhea can all have a significant
impact on quality of life. Cramps can be treated
with gabapentin, baclofen, muscle relaxants, and
mexiletine. Spasticity is managed with baclofen
(including via intrathecal pump), tizanidine, and
benzodiazepines. Sialorrhea is treated with atropine,
glycopyrrolate, anticholinergic —antidepressants,
hyoscyamine, and botulinum toxin injections.
Pseudobulbar affect is common in those with ALS
and can be managed with dextromethorphan/
quinidine (Neudexta®) and various antidepressants.
Mobility and activities of daily living are two other
major areas where patients will need increasing
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levels of care and adaptive devices as the disease
progresses. Mobility devices will help patients
maintain their independence as long as possible.
Speech devices will also become necessary.

Two important survival interventions in ALS
are feeding tubes for maintaining nutrition and
noninvasive ventilation (NIV). Weight loss is a
negative prognostic factor, and a 10 percent weight
loss is an indicator of faster progression. Early use
of feeding tubes should be encouraged in order to
maintain weight and nutrition. NIV should be
considered to treat respiratory insufficiency in ALS,
both to lengthen survival and to slow the rate of lung
function decline.” It also improves quality of life,
sleep quality, and comfort in those with respiratory
insufficiency. With continued respiratory function
decline, tracheostomy and invasive ventilation have
to be considered.

Riluzole (Rilutek®, Tiglutik®) and edaravone
(Radicava®) are the two FDA-approved DMTs
approved for ALS treatment. Riluzole is given orally
and blocks release of glutamate and modulates
sodium channels. Riluzole prolongs median
tracheostomy-free survival by two to three months
compared to placebo in patients younger than 75
years with definite or probable ALS who have had the
disease for less than five years and who have a forced
vital capacity (FVC) of greater than 60 percent.®’
Data from real-world use has shown improvements
in median survival times of more than 19 months."
This is a well-tolerated agent with minimal adverse
events. The AAN practice parameter states that
riluzole should be offered to slow disease progression
in patients with ALS (Level A evidence).”

Edaravone was approved by the FDA in 2017 to
slow the functional decline in patients with ALS.
One trial in patients within three years of symptom
onset showed no benefit over placebo, but a post-
hoc analysis suggested that a subset of patients
with a more rapid rate of progression benefitted
from treatment with edaravone." Another trial
in 137 people with some degree of impairment in
each of the ALS Functional Rating Scale-revised
(ALSFRS-R) domains had good lung function,
within two years of symptom onset, and had a
further decline of -1 to -4 ALSFRS-R points during
a 12-week observation period found that edaravone
slowed the rate of disease progression, as measured
by a decrease in ALSFRS-R score, by 33 percent at
six months compared to patients in the placebo
group.’” Many insurers restrict this agent to only
those patients who would have met the inclusion
criteria of this trial despite edaravone being FDA-
approved for all patients with ALS. Strict inclusion
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criteria are needed for ALS trials because this is
a heterogenous disease and researchers want to
compare like groups in order to show benefit—just
because a group of ALS patients were not included
in the trial does not mean they will not respond.
This agent is well tolerated but has to be given by
an intravenous infusion for 10 days out of every 28
days. Because of the need for multiple intravenous
doses per month, patients require implantation of an
intravenous port. The cost of edaravone is estimated
to be around $148,000 per year. When this agent
first became available, patients all wanted to be on
it. Now, fewer patients seek it out because of the
difficulty in showing benefit on disease progression.

There are many different challenges in study
treatments in ALS. It is a heterogenous disease with
an unknown pathogenesis and many times has
delayed diagnosis. There is an absence of biomarkers
which can be used for diagnosis and measurement
of treatment efficacy. Platform trials are an option
for improving and speeding up clinical trials in this
disease. Some interesting trials are ongoing in testing
some new therapies. A Phase III trial was recently
completed with repeated injections of autologous
bone marrow-derived mesenchymal stromal cells
which have been altered to be neurotropic factor-
secreting (NurOwn®), but the results have not yet
been published. Arimoclomol, an amplifier of heat
shock protein expression involved in cellular stress
response in ALS, is under investigation. Tofersen
is an investigational molecule for superoxide
dismutase 1 (SOD1) ALS, the second most common
genetic form.

A combination of sodium phenylbutyrate
and taurursodiol (PB-TURSO) is also under
investigation. The combination has been found to
reduce neuronal death in experimental models, and
in ALS it simultaneously mitigates endoplasmic
reticulum stress and mitochondrial dysfunction.
This oral combination (3 g of sodium phenylbutyrate
and 1 g of taurursodiol, administered once a day for
3 weeks and then twice a day) has been compared
to placebo in patients with definite ALS in a Phase
IT trial. In a modified intention-to-treat analysis,
the mean rate of change in the ALSFRS-R score was
—1.24 points per month with the active drug and
—1.66 points per month with the placebo (difference,
0.42 points per month; 95% confidence interval,
0.03 to 0.81; p = 0.03) over 24 weeks.”” In a long-
term survival analysis of the open label phase of
the trial, median overall survival was 25.0 months
among participants originally randomized to PB-
TURSO and 18.5 months among those originally
randomized to placebo (hazard ratio, 0.56; 95%



confidence interval, 0.34 to 0.92; p = .023)."* These
results suggest that PB-TURSO has both functional
and survival benefits in ALS. Clinicians are waiting
to see if this combination will be approved by the
FDA based on the Phase II trials or whether it will
require a Phase III trial.

Conclusion

Although still a fatal disease, improvements in care
and therapeutics are leading to longer-term survival
in those with ALS. Two disease DMTs are available,
and more are under investigation. DMTs, nutritional
interventions, respiratory care interventions, and
aggressive symptomatic management improve
quality of life and prolong survival.

Senda Ajroud-Driss, MD is an Associate Professor of Neurology and Director
at the Les Turner ALS Center at Northwestern University Feinberg School of

Medicine in Chicago, IL.
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Patient-Focused Treatment Decisions in the
Management of Type 2 Diabetes Mellitus:
Expert Perspectives on the Evolving Role of SGLT2
Inhibitors in Cardiovascular and Renal Outcomes

Silvio E. Inzucchi, MD

For a CME/CEU version of this article, please go to
http://www.namcp.org/home/education, and then click the activity title.

Summary
In recent years, substantial benefits of the sodium-glucose co-transporter two (SGLT2)
inhibitors have been shown beyond simple glucose lowering. These benefits include
reductions in various cardiovascular and renal outcomes. These agents are now
recommended for many with diabetes and those with heart failure whether they have

diabetes or not.

Key Points
+ SGLT2 inhibitors have significant benefit in reducing risk of cardiorenal outcomes.

« These agents are recommended for certain patient groups, regardless of the need for
additional glucose lowering or presence of diabetes.

PATIENTS WITH TYPE 2 DIABETES MELLITUS
(T2DM) are at higher risk of developing heart
failure (HF) and chronic kidney disease (CKD)
compared with the general population."* CKD and
HF are the first clinical consequences typically seen
in T2DM. In a retrospective analysis of data from
over 1.1 million patients with T2DM, CKD and
HF occurred before other consequences such as
peripheral arterial disease, heart attack and stroke
in 60 percent of patients (Exhibit 1).?

HF and CKD drive poor clinical outcomes such as
hospitalization and end-stage renal disease (ESRD),
which further increase the risk of death.** The
combination of T2DM and HF is a recipe for death,
especially in those over 65. In one trial, incident
HF among older adults with T2DM was associated
with a high mortality rate of 32.7 per 100 person-
years compared with 3.7 per 100 person-years
among those with T2DM who remained HF free.®
Moreover, HF increases the risk of renal function
decline and adverse renal outcomes (incident CKD,
ESRD, and mortality) in those with normal kidney
function.” Similarly, declining estimated glomerular
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filtration rate (¢GFR) and worsening albuminuria in
CKD increase the risk of developing HE.®

Importantly, glucose control alone, even when
intensive, has failed to reduce the risk of adverse HF
outcomes in T2DM (Exhibit 2).° It is also well known
that there are multiple metabolic abnormalities in
T2DM which are all contributing to the development
of HF and CKD (Exhibit 3).

The sodium glucose co-transporter two (SGLT2)
inhibitors are the most recent medication class
for T2DM, exerting their hemoglobin A1C (A1C)
lowering effect through glucosuria by lowering the
renal threshold for glucose excretion.® SGLT2 is
responsible for reabsorbing up to 90 percent of the
glucose filtered at the glomerulus. The remaining
10 percent is reabsorbed by SGLT1 that is expressed
on the luminal (brush border) surface of cells of
the S3 segment of the proximal tubule. SGLT2
inhibitors increase urinary glucose excretion to 70
to 80 grams per day. In addition to glucose lowering,
they are associated with modest reductions in blood
pressure (-4 to -2 mm Hg), body weight (~ 2 kg), and
triglycerides." They also do not cause hypoglycemia



Exhibit 1: Chronic Kidney Disease and Heart Failure are the First Clinical Manifestations in T2D?

First comorbidity identified in CV-free patients with T2D
Mean follow-up: 4% years

Cardiorenal diseases
(HF or CKD)
60%

CKD = chronic kidney disease; CV = cardiovascular; HF = heart failure;

MI = myocardial infarction; PAD = peripheral artery disease; T2D = Type 2 diabetes

when used alone. Adverse events include polyuria,
dehydration, genital mycotic infections, reversible
decreases in GFR, small increases in low-density
lipoprotein cholesterol (LDL-C), and diabetic
ketoacidosis.""?

This class of agents have become a significant
focus in T2DM management because of their
impact on cardiovascular disease (CVD) and renal
disease development. Since 2008, manufacturers
have to evaluate new antiglycemic products for 