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The Blood Stops Here: Management of Pediatric Hemoplhilia in 2022
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The therapeutic landscape in the field of hematology/oncology
pharmacy has drastically evolved over the past decade, with main-
stream emergence of precision medicine and immunotherapies
changing the paradigm of how we treat certain cancers.! So too has
the paradigm shifted in the management of persons with hemo-
philia; where once we could only offer short-acting clotting factor
concentrates (“factors”), we can now offer non-factor therapeutics,
and extended half-life factors, and we
stand on the cusp of gene therapy.?

Babies with hemophilia born today
have therapeutic options available to
them that their uncles and grandfathers
never even dreamed about. Herein we
will review the management of hemo-
philia in pediatric patients and highlight
several promising avenues that the next
decade could bring.

Hemophilia 101

Congenital hemophilia is an X-linked
bleeding disorder arising from genet-
ic mutations that result in inadequate
production of clotting factor.? When the F8 gene, which is respon-
sible for factor VIII (FVIII) production, is implicated, the clinical
syndrome is termed hemophilia A; when F9, responsible for factor
IX (FIX) production, is implicated, hemophilia B is the result.* An
estimated 1.25 million individuals worldwide are expected to have
hemophilia, with 80-85% of those having hemophilia A.> Given
that the F8 and F9 genes are located on the X chromosome, hemo-
philia predominantly affects males who inherit the gene from their
carrier mothers.

Both hemophilia A and B are classified by severity, which is
determined by baseline factor activity level: a level of <1% indicates
severe disease, 1-5% moderate disease, and 6-40% mild disease.?
Phenotypically, patients with severe disease experience sponta-
neous bleeds into joints and muscles, with significant morbidity
and possible mortality. Patients with moderate disease tend to
have fewer spontaneous bleeds but still have excessive bleeding
with minor trauma, and patients with mild disease generally
don’t experience spontaneous bleeds but do experience excessive
bleeding from major trauma.’

Historically, treatment of hemophilia has centered around
replacing the missing factor with intravenous clotting factor
concentrates. The 1970s and 1980s saw the dawn of human plas-
ma-derived factor concentrates, and so too came the emergence of
blood-borne viral infections.?* The 1990s brought the advent of

“Babies with hemophilia
born today have
therapeutic options

available to them
that their uncles and
grandfathers never even
dreamed about.”

the recombinant factor concentrates, which abrogated the risk of
viral transmission.* Regardless of source, factor concentrates are
administered either routinely to prevent spontaneous bleeds (‘pro-
phylaxis’), or on-demand in response to an active bleed (‘episodic’).
For severe disease, prophylaxis has been the mainstay of
treatment.® Inhibitor development, which refers to the emergence
of neutralizing antibodies against exogenous factor, is one of the
most significant complications of clotting factor concentrates.
Inhibitors to FVIII or FIX represent a dangerous and costly devel-
opment that gravely complicates hemophilia management.”

Management of the Pediatric Patient

In its most recent 2020 guideline up-
date, the World Federation of Hemophilia
(WFH) maintains the importance of early
initiation of prophylaxis for children with
severe hemophilia A or B.% Ideally, pro-
phylaxis is initiated before the child’s 3%
birthday and prior to the development of
any joint disease; early initiation of factor
prophylaxis confers better long-term joint
outcomes and significantly reduces the risk
for intracranial hemorrhage.5#° Choice of
prophylaxis regimen should be tailored to
the child’s and family’s needs and can be
broken in two broad categories: factor and
non-factor.

Factor Prophylaxis (Children without Inhibitors)

Factor prophylaxis has been the mainstay of therapy for decades,
with well-known limitations. FVIII and FIX concentrates require
intravenous access and frequent administration (typically 3-4
times per week for standard half-life FVIII concentrates and 2-3
times per week for standard half-life FIX concentrates), often with
caregivers as the ones establishing intravenous access in their
children.® Such regimens can be unwieldy in a young child, and
oftentimes central venous access devices (CVADs) are implanted
to aid factor administration in the home. CVADs can be a nidus for
infection and/or thromboses and are only meant to be used for the
shortest period possible.

Prophylactic factor regimens can and should be personalized to
the child when able. Hematology/oncology pharmacists can assist
with performing pharmacokinetic studies of the child’s factor,
either manually and/or ideally with the assistance of a Bayesian
modeling program, such as WAPPS-Hemo." 3

The emergence of extended half-life (EHL) factor products
has been an exciting development in recent years, particularly for
children with hemophilia B.** The half-life of a clotting factor can
be prolonged by either conjugating the factor with polyethylene
glycol (PEG) or fusing the factor to either albumin or the Fc compo-
nent of IgG1. The degree to which the half-life is extended differs
between the factors: for currently licensed EHL FIX products, the




half-life is extended ~4-5x from that of a standard half-life FIX; for
currently licensed EHL FVIII products, the half-life is only extended
~1.5-fold.* For children with hemophilia B, this translates to the
attractive possibility of once-weekly FIX prophylaxis.® For children
with hemophilia A, despite the only modest half-life extension, this
has the potential to translate to one less factor infusion per week—
which can be meaningful for the child and caregiver alike.*

Non-Factor Prophylaxis (Children with Hemophilia A with or
without Inhibitors)

In 2017, emicizumab-kxwh ushered in a new era in hemophilia
management, becoming the first non-factor prophylactic thera-

py approved by the United States Food and Drug Administration
(FDA).'” Emicizumab is a bispecific monoclonal antibody that mim-
ics FVIII function but shares no homology to the native protein,
making it a viable therapeutic in the presence of inhibitors."” Its
initial approval was in hemophilia A with
inhibitors, followed shortly thereafter

by its approval in hemophilia A without
inhibitors. The pivotal HAVEN trial series
generated efficacy and safety data to sup-
port its licensing in children and adults
alike, with or without inhibitors, and at
an array of dosing regimens.'#%

Since the original HAVEN 2 publica-
tion in children with inhibitors, a growing
number of publications have described
the successful use of emicizumab in
pediatric patients ranging from infancy
to adolescence.’?*% Unlike intrave-
nous factor concentrates, emicizumab
is administered subcutaneously. The
subcutaneous route of administration is
especially attractive in very young children for whom a CVAD would
have otherwise been needed and makes prophylaxis reasonably
attainable in this vulnerable population.?

Emicizumab dosing is weight-based, and after a standard 4-week
loading period, maintenance doses can be administered every 1, 2,
or 4 weeks at a dose of 1.5 mg/kg, 3 mg/kg, or 6 mg/kg, respective-
ly.?” As the child grows, clinicians will need to continually adjust
doses to fit the child; a variety of vial sizes exist to achieve a target
dose. It is important to note that unlike factor VIII concentrates,
with which caregivers are generally advised to use a whole vial,
partial vials of unused emicizumab should be discarded.
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Future Directions

The next decade promises to build upon the era that emicizumab
has brought forth, as several novel therapeutics are currently un-
dergoing late stage development. Concizumab is a monoclonal anti-
body directed against tissue factor pathway inhibitor (TFPI).2¢ TFPI
inhibition yields increased thrombin generation, and as part of the
extrinsic pathway of the coagulation cascade, is a viable therapeutic
target for both hemophilia A and B.?® Concizumab is administered
as a daily subcutaneous injection and has achieved FDA Break-
through Therapy designation for hemophilia B with inhibitors.?

An alternate approach to increase thrombin generation is to
decrease antithrombin expression. Fitusiran is a small interfering
RNA that targets antithrombin mRNA in hepatocytes.* Like
concizumab, fitusiran demonstrates activity in both hemophilia A
and B and is administered subcutaneously. The ATLAS-PEDS trial
(NCT03974113) is actively recruiting boys
1-12 years of age with hemophilia A or B
to receive fitusiran prophylaxis.

Gene therapy is perhaps the most
highly anticipated development in hemo-
philia, with several candidate products
having completed enrollment in their
respective phase 3 trials.®*®* Hemophilia
gene therapy involves the administration
of a modified transgene (either F8 or F9,
often paired with a liver-specific promot-
er) enveloped in a viral vector.** Most
candidate products to date rely on an ade-
no-associated virus (AAV) vector platform.
This is advantageous as it circumvents
the insertional mutagenesis possible
with lentiviral vectors, but is potentially
problematic in children as their episomal nature may predispose to
diluting out as the child (and his liver) grows over time.*! Children
have been excluded from hemophilia gene therapy trials to date.

Conclusions

In summary, with novel therapeutics and gene therapies on the
horizon, coupled with the present-day reality of EHL factors and
emicizumab, babies born with hemophilia today do not have to ac-
cept the fate of generations before them. As the paradigm continues
to shift and novel therapies continue to emerge, hematology/oncol-
ogy pharmacists must stay abreast of current literature to provide
attentive and compassionate care to these patients. ®®
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“I've learned that you can’t have everything and do everything at the same time.”

— Oprah Winfrey

Many of us are overextended and this feeling can be magnified
when starting a family. Here, two clinicians share their perspec-
tives on navigating a new normal. And, you may find their advice
about balancing—rather than juggling—your home and work lives
useful, even if you aren’t preparing for a baby.

Kristin Held Wheatley, PharmbD, BCOP

I used to define myself by my job and volunteered for every oppor-
tunity that came my way. I was one of the first to arrive, the last
to leave, and frequently took my laptop
home to work some more. That was
until the unexpected happened—I was
expecting.

At the first nurse visit they estimat-
ed my delivery date. My mind immedi-
ately calculated three months from that
date, and I was relieved. I would be back
from leave before my current Post-Grad-
uate Year 1 (PGY1) residents graduated
and would have time to prepare to
onboard the incoming residents. And
so began my preparation for the time I
anticipated being away.

My best advice is to be realistic with your priorities, both
professional and personal. I have a passion for giving back through
leadership roles within professional organizations. However, one
role no longer aligned with my professional goals or interests. And
while I struggled penning my resignation, it was freeing. Shortly
after, I was offered a leadership opportunity with a different
organization that excited me and would open doors for me in the
future. But I was nervous that my upcoming leave would place
unnecessary hardship on the committee chair. To my surprise, the

“I've decided to prioritize
my family rather than
burning the midnight oil

on deadlines that will be
replaced by new ones the
next day.”

current leadership shared in my excitement and were happy to
carry the weight while I was gone.

I had to follow a similar mentality when preparing for my
maternity leave and the list seemed endless—what needed to get
done, what would need to be covered, and who was going to cover
it? I started asking for timelines when they weren’t provided.
Some were clarified, others were hastened, and some were flat
out refused! Yes, I HAD to learn to say No. I provided an alternate
contact or quickly sent my thoughts, but it was complete shift in
mindset for me. I'd like to say [ was able
to accomplish everything on my to do
list before I went out on leave but that
was impossible, and everything was left
standing despite my departure!

I always knew I'd return to work
full-time. I love what I do too much to
step away. My greatest struggle has been
getting comfortable with less progress.
I'm responsible for drop-off and pick-up
and I've had to transition leaving my
desk no later than 5 p.m. for a 5:30 p.m.
pick-up. There are times when I must
take things home, but my laptop is left
at my desk more often than it travels back and forth. I've decided
to prioritize my family rather than burning the midnight oil on
deadlines that will be replaced by new ones the next day. There will
continue to be an ebb and flow between work and home responsi-
bilities, but I'm committing to being present at home and keeping
work at work as much as I can.

It is possible to be both a good clinician and an involved
parent—though it has required adjustment!
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Chung-Shien Lee, PharmD, BCOP, BCPS

Like Dr. Wheatley, I too was often overly ambitious with my work
and career. It was the norm to work extended hours and take

work home with me. I looked forward to
volunteering in numerous committees
and organizational activities. This all
changed after the birth of my first child.

For most of my professional career,
I'd often plan and juggle things around
work, but for the first time in my life
this was no longer the case. I learned
quickly that I would now have to juggle
things around my family.

Setting boundaries was a new skill
that I had to fine tune. For many of us
who are motivated and ambitious, taking
a pause or slowing down in our careers is
a big adjustment. In the initial months
approaching the due date, I anticipated
taking a brief pause and being able to

resume business as usual. However, this was not the case; and
the pause ended up being longer than initially planned for many
reasons. Many projects and manuscripts I was working on needed

to be delayed. I could no longer catch up on things at home during

“My advice to anyone
who is adjusting to both
a career and family life
is to live in the moment.

When you are away from
work and spending time
with your family, be there
mentally and physically.”

off hours like I usually did.
Having recently welcomed my second child, my approach was

different the second time around.

My advice to anyone who is adjust-
ing to both a career and family life is
to live in the moment. When you are
away from work and spending time
with your family, be there mentally and
physically. This is a challenge for many
of us, including myself still, but the
attention you provide to your kids goes
a long way.

When expecting, I'd encourage new
parents to hold off on starting anything
new or overextending yourself. This
is a good time to prepare for the new
addition and the adjustments to come.
Many workplaces are now offering paid
family leave, which I highly recommend

taking. Luckily for me, the second time around I could take this
leave, which has helped in some ways draw the boundaries when
not physically at work. @@

“Don’t get so busy making a living that you forget to make a life.”

— Dolly Parton
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Introduction

Factor products are a necessary formulary inclusion within pediat-
ric hospitals to ensure their immediate accessibility in the periop-
erative setting and for the treatment of trauma events in patients
with bleeding disorders. The growing number of available factor
products on the market, each with product-specific nuances in dos-
ing and pharmacokinetic properties, has led to increased pharmacy
department management of these products as medication therapies
rather than blood products.’ Inappropriate use of factor products
can also lead to notable harm events in addition to excessive ex-
pense.?

Due to the high cost, potential for error, and numerous products
on the market within this class, factor stewardship has emerged as
a strategy to mitigate financial toxicity while safeguarding essential
resources for these patients within healthcare systems.**However,
a pediatric-specific approach to factor stewardship has yet to be
described in published literature.

Implementation of a Blood Factor Stewardship Program

Factor stewardship at Norton Children’s Hospital, in Louisville,
Kentucky became an integral initiative in 2013 once these products
transitioned from being housed in the blood bank to the pharmacy
department. Initial priority involved identifying key stakehold-

ers to implement a factor stewardship program. Key stakeholders,
which included the hematology/oncology pharmacists, pharmacy
leadership, and the hematologist, met regularly to determine evi-
dence-based strategies to optimize utilization of blood factors that
were both safe and cost-effective for patient care.

The initial round of interventions in 2013 was a multifaceted
approach. Transitioning blood factors to the pharmacy department
allowed for prospective pharmacist review and surveillance of all
blood factor-related orders. Part of this strategy involved imple-
menting required order sets which housed all available blood factor
products and included recommended dosing. A dose-rounding
policy was also instituted, which allowed dose rounding up to 25%

8

per dose to minimize waste from vials. Inventory was also shifted to
a consignment system, which allowed pharmacy risk to be mini-
mized as it related to expiration of products. Finally, dose-capping
protocols were put into place with recombinant factor VIIa (No-
voSeven®) which offered a maximum dose of 8 mg for hemophilia
patients with inhibitors and a maximum dose of 2 mg for all other
patients.

Continuous Improvement of the Blood Factor
Stewardship Program

While these interventions were extremely effective and well re-
ceived, in 2016 the blood factor formulary was streamlined at the
institution as a means of further continuous quality improvement.
The decision was made to allow for optimization of supply for the
pharmacy department and for simplification of the order sets,
which minimized the risk for patient safety-related events. This
intervention resulted in the pharmacy department routinely stock-
ing a single factor VIIa product, factor VIII product, a combination
factor VIII/Von Willebrand factor product, and a factor IX product.
Of note, appropriate reversal agents, such as prothrombin complex
concentrate, were also stocked at the institution for emergent use.

Through routine monitoring of blood factor product utilization,
it was noted that in 2017 and 2018 antithrombin III usage began
to exponentially increase. After review of first quarter data in
2018, it was noted that antithrombin III spending was on pace to
increase by 400% for the year. The factor stewardship committee,
composed of the same key stakeholders listed previously, convened
to propose education and use criteria, with the goal of providing
more evidence-based criteria for the utility of this specific blood
product. Such recommendations included a maximum dose of 1 vial
(~500 units) of antithrombin III, reduction of routine monitoring
of antithrombin III levels, and specific use criteria surrounding
concomitant heparin doses that would necessitate the investiga-
tion/use of antithrombin III.

As noted in Figure 1, factor spending decreased from approxi-
mately $5.2 million annually in 2013 to approximately $600,000
annually in 2020 through the hard work of the pharmacists and
other key members of the factor stewardship program. While there
are certainly several interventions that can be made to optimize
this work, it remains prudent to continue to closely monitor
successes and further opportunities for improvement. In addition
to quarterly monitoring of factor spending, patient safety reports
are monitored continually to ensure no harm events arise related to
blood factor utilization. In 2021, one such area that was identified
at by the committee for additional optimization was the utilization
of recombinant factor VIla at our institution.

In July 2021, the factor stewardship program reduced the
existing recombinant factor VIla dose maximum of 2 mg to 1 mg
for non-hemophilia patients and hemophilia patients without
inhibitors. In addition to updated dose capping, staff education
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use evaluation concluded that a maximum recombinant factor VIla
dose of 1 mg in non-hemophilia patients and hemophilia patients
without inhibitors appeared to be safe and effective in the pediatric
population and resulted in significant cost savings with improved
revenue integrity.

Summary

Factor stewardship remains an integral
effort across healthcare systems to ensur-

Stewardship Program

A medication use evaluation was per-
formed to evaluate potential cost sav-
ings and safety events associated with
the more stringent dose minimization
protocol implemented by the factor
stewardship committee. Doses of recom-
binant factor VIla that were adminis-
tered between January 1 and December
31, 2021 were included in the study.
Patients with hemophilia with docu-
mented inhibitors were excluded from
the evaluation, as the dose cap for these

“A maximum recombinant
factor Vlla dose of 1
mg in non-hemophilia
patients and hemophilia

patients without inhibitors
appeared to be safe and
effective in the pediatric

population and resulted in
significant cost savings.”

ing appropriate use of these high-priced
products. Although stewardship strategies
have proven effective at other institutions,
published guidance for a pediatric-specific
program is not available.** The nine years
of experience at Norton Children’s Hospital
has yielded an overall annual cost savings
of approximately 90% since its inception
from the approximately $5.2 million annual
initial spending in 2013 to approximately
$600,000 annual spending in 2020.

Key interventions contributing to
the success of our program include dose

patients remained at 8 mg. A total of 46
patients with 103 recombinant factor
VlIa product administrations were eval-
uated over the study period, with 29 of the 103 doses being admin-
istered after the dose minimization protocol was updated.

Prior to the dose minimization protocol update, 9% of doses
exceeded 2 mg, and 47% of doses were between 1 mg and 2 mg,.
After the dose minimization protocol update, 3% of doses exceeded
1 mg. The number of recombinant factor Vlla vials used over
the course of the year were tallied and recorded (Table 1). There
were 124 vials used over the evaluation time period, costing the
pharmacy department $254,555 using the estimated GPO cost of
$2,052.86 per 1 mg vial. Thirty-eight vials could have been saved
from use had the doses followed the stricter dosing protocol,
leading to an estimated 1-year potential cost savings of $151,912
annually. No life-threatening safety events occurred in patients
after the dose minimization protocol was updated. The medication

minimization, vial size rounding, formu-
lary streamlining, and consideration of a
consignment-based ordering system.

Table 1: Recombinant Factor Vlla Vials Used and Potential
Savings

Vials used Number Cost
Pre-dose capping 94 $192,968.84
Post-dose capping 30 $61,585.80
Total vials used 124 $254,554.64
Potential vials saved Number Cost
Pre-dose capping 37 $75,955.82
Post-dose capping 1 $2,052.86
Potential savings 38 $78,008.68
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Future Directions

Future directions for our program include expansion of steward-

ship efforts into the outpatient setting, which is challenged by the

need for patient-specific factor product administration for phar-
macokinetic data. The extension of stewardship efforts is aided by

the development of newer subcutaneously administered outpatient

therapies, such as emicizumab, that reduce the need for regular

intravenous factor infusions in certain populations, including he-
mophilia patients with inhibitors. With further advanced therapies
on the horizon and with the continually changing landscape of
healthcare, continual quality improvement is necessary to achieve
the best possible outcomes for our patients while promoting
stewardship of resources. ®®
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Quality measures are tools commonly used in healthcare today to

help quantify various processes, outcomes, and patient perceptions.

The Pharmacy Quality Alliance (PQA) is central to medication-re-
lated quality measures, which are often adopted by organizations,
such as the Centers for Medicare and Medicaid (CMS) and integrat-
ed into value-based or quality-based payment programs.

Below, Ben Shirley, CPHQ, from PQA shares a bit about the
organization and the processes around measurement development.

Can you share what the Pharmacy Quality Alliance
(PQA) is and a bit about your role?
The PQA is a national quality organiza-
tion dedicated to improving medication
safety, adherence, and appropriate use.

A measure developer, researcher, educa-
tor and convener, PQA’s quality initia-
tives support better medication use and
high-quality care. PQA members include
pharmacies, payers, providers, life scienc-
es companies, academics, vendors, and
more.

My role at PQA is Director of Per-
formance Measurement, and I've been
with PQA for about two and a half years.
My work pertains to all things quality
measures, including development of
new measures, maintenance of endorsed
measures, providing technical assistance
to measure users, and supporting the
implementation of PQA measures in quality programs like the
Medicare Part D Star Ratings and the Health Insurance Exchange
Quality Rating System.

Can you highlight some measures PQA has worked on
and how they might impact oncology pharmacists?

PQA’s measure portfolio includes 32 health plan and 10 pharmacy
measures. Most recently, PQA developed a standardized Specialty
Pharmacy Turnaround Time (SP-TAT-PH) measure, which was en-
dorsed in December 2021. This measure includes a medication list
composed of specialty therapies across various categories. One of
the categories includes oral oncolytics. The measure can be used by
oncology pharmacists to understand their average turnaround time
for new prescriptions for these products and can serve as a tool to

“As the healthcare system
has increasingly shifted
from paying for volume
to paying for value, the

importance of metrics
that can accurately and
fairly assess quality
of care has grown
considerably.”

assess progress when implementing quality improvement initiatives
focused on optimizing turnaround time.

Later this year, PQA will convene national leaders to inform and
prioritize PQA’s oncology-focused quality and research strategies,
including opportunities for pharmacists and other providers to
improve oncology medication use quality.

Can you share, at a high level, what it means that PQA is
a “measure developer”?
Simply put, measure developers are organizations that create quali-
ty measures. As the healthcare system has increasingly shifted from
paying for volume to paying for value, the importance of metrics
that can accurately and fairly assess quality of care has grown con-
siderably. Measure developers are specialized organizations that
combine expertise in clinical care, measurement science, statistics,
program management and population health to develop rigorous
quality measures that meet high standards.

PQA’s development process also integrates patient partners
to ensure the patient voice and preferences are reflected in
quality measurement. Because of PQA’s
multi-stakeholder, consensus-based
measure development process, once PQA
measures are endorsed by our member-
ship, they are suitable for their intended
use in the marketplace and can be adopted
into various programs. Visit our mea-
sure-development page at pqgaalliance.org
to learn more.

It’s important to note that PQA is
not only a measure developer, but also a
measure steward. After developing and en-
dorsing measures, PQA uses a systematic,
consensus-based maintenance process to
ensure those measures continue to align
with current evidence and guidelines and
remain relevant over time. As a steward,
we support use of our measures and work
closely with program administrators to en-
sure accurate implementation. We also provide technical support to
measure users, create educational content and webinars, and more.

What key characteristics does PQA consider when de-
veloping a measure?

PQA uses standard measure criteria to evaluate measures, which
closely align with criteria used by other organizations such as the
National Quality Forum and CMS in the Measures Management
System Blueprint.

The first criterion is importance, which looks at how import-
ant a given concept is to measure and report. For example, is the
measure evidence based? What is the size of the patient population
included in the measure, and to what extent are those patients
affected by the processes or outcomes assessed in the measure?
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Is there a gap in performance such that there’s opportunity for
improvement?

The second criterion is scientific acceptability, which is
broken down into two concepts: validity, which tells us if we’re truly
measuring what we intend to measure, and reliability, which tells
us if our measurements are consistent, and whether differences in
score are due to quality or just due to statistical noise or chance.
These questions are answered through the measure testing process
and through expert input.

The third criterion is feasibility. A measure may be important,
valid and reliable, but if we can’t measure it due to data availability,
it doesn’t do us much good. Feasibility addresses whether we have
the tools, the data, and the reporting infrastructure to implement
the measure without introducing too much burden.

The final criterion is usability. It’s helpful to think of this
as if we build it, will they come? Is there
an opportunity for implementation in
programs or contracts? Are the results
meaningful to the users of the measure,
and can they be used to drive improve-
ment? Finally, are there any concerns
about unintended consequences?

What do you recommend those
using the measures for quality
improvement consider?

Accurate measurement is a critical part

of any quality improvement initiative.
Many quality improvement initiatives use
a “plan-do-study-act” (PDSA) approach to
evaluate interventions. Without appro-
priate measurement, the ‘study’ portion
of the PDSA cycle will not be successful.
Therefore, using quality measures to set targets and track progress
towards those targets can be an excellent way to improve quality
over time.

The measures created by PQA are often integrated into
various quality or value-based payment programs. What
process does PQA go through to prioritize measures to
develop?

Deciding which new measures to develop, especially given a finite
amount of time and development resources, is an important con-
sideration for PQA. To that end, the first stage of the PQA measure
development lifecycle is conceptualization, which focuses on system-
atically prioritizing measure concepts for development.

The conceptualization process begins with environmental
scanning and gap analyses that evaluate measurement needs in
current programs. For example, a recent round of conceptualization
identified a lack of health plan measures focused on the chronic
obstructive pulmonary disease (COPD) population. Following the
environmental scan, potential measure concepts are shared with
and discussed by a Measure Concept Advisory Group (MCAG).

The MCAG is a group of experienced PQA members representing a
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“Oral oncolytics have a
highly complex evidence
base that varies across
specific regimens, which

can introduce substantial
complexity with fairly
assessing adherence when
individuals switch among
different regimens.”

QUALITY INITIATIVES (continued)

diverse mix of stakeholders who are charged with evaluating poten-
tial measure concepts based on criteria like importance, feasibility,
and usability to advise PQA on priorities.

Measure concepts recommended for development by the MCAG
are then released by PQA for a round of public comment to gain
further insight. Based on public comments, MCAG input, and staff
deliberation, PQA finalizes priorities, launches Technical Expert
Panels for chosen concepts, and begins the specification process.

Is there anything else in the measure development pro-
cess our readers should know?

Developing measures takes time! The timelines can vary based on
the complexity of the measure, but 18-24 months is a common
end-to-end development for a relatively straightforward measure.
Whether it’s initial conceptualization, convening and meeting with
our expert panels, the testing process,

or achieving PQA-endorsement through
our consensus-based process, there’s a lot
of work that goes into creating a quality
measure.

Beyond development, implementing
measures into programs also takes time.
For example, a measure being added to
the Medicare Part D Star Ratings might
start out in the Patient Safety Reports for
health plan internal quality improvement.
If a measure is being considered for Star
Ratings, it would be added to the Display
Page for at least two years, and then go
through the rulemaking process before
moving into the Star Ratings. All in all,
the process can take quite a long time.

Can you share with us considerations related to current
medication adherence measures and why they may not
be able to be directly applied to oral anticancer agents?
PQA’s adherence measures are calculated using prescription claims
data based on the proportion of days’ covered (PDC) methodology.
This approach has been empirically validated, and use of the PDC
measures has been associated with substantial impacts on patient
health and cost reductions in reports like the CMS National Impact
Assessment.

The PDC methodology may not be appropriate for assessing
adherence to certain medication classes. For example, it is not
possible to discern the rationale for medication discontinuation
using prescription claims data. For that reason, it’s important to
only include medication classes expected to be used on an ongoing
basis. This can introduce challenges with oral oncolytics given the
possibility for decreased dosage or discontinuation due to toxicity.
Another important aspect of PDC measures is a clear evidence
base for the medications included in the measure. Oral oncolytics
have a highly complex evidence base that varies across specific
regimens, which can introduce substantial complexity with fairly
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assessing adherence when individuals switch among different these considerations, and additional pre-development analyses and
regimens. research may be needed to inform potential development. Other
In internal evaluations and in external groups and task forces areas, such as provider-patient communication or screening for

PQA has participated in, adherence or persistence to oral oncolytics =~ medication access challenges have been raised as potential alterna-
has been noted to be quite challenging for measurement due to tives. 0@
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Novel Therapies in Sickle Cell Disease: Hype or Hope?
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Sickle cell disease (SCD) is an inherited red blood cell disorder,
impacting roughly 100,000 people in the United States. SCD is
caused by a single nucleotide substitution in the sixth codon of

the beta-globin gene, which results in the substitution of valine

for glutamic acid and the production of sickle hemoglobin (HbS).
This substitution allows HbS to polymerize under deoxygenated
conditions, distorting red blood cells into a sickled shape." Since
the United States Food and Drug Administration (FDA) approval of
hydroxyurea in 1998, the armamentarium for the treatment of SCD
has been limited.

Although its mechanism is not fully
understood, hydroxyurea is a ribonucle-
otide reductase inhibitor and increases
synthesis of fetal hemoglobin. Fetal hemo-
globin, which lacks beta-globin chains,
inhibits sickling by interfering with the
polymerization of HbS. The Multicenter
Study of Hydroxyurea demonstrated that
hydroxyurea significantly reduced the
median annual rates of crises compared
to placebo (median 2.5 vs 4.5 crises,
p<0.001) in adults with >3 crises in the
previous year.? Long-term follow-up after
9 years found that hydroxyurea demon-
strated a 40% reduction in mortality.®
Despite the mortality benefit, limitations
with hydroxyurea include toxicity (mye-
losuppression, GI symptoms, infection, secondary malignancies)
and poor adherence rates, partially due to patient perceptions and
misconceptions.

Novel Therapies

Whereas there was only one approved treatment option over the
last two decades, from 2017-2019 we saw a relative explosion of
FDA approvals for the treatment of SCD, with 3 drugs approved:
L-glutamine, crizanlizumab, and voxelotor (Table 1).

L-glutamine

L-glutamine is a conditionally essential amino acid, which is re-
quired for the synthesis of NADPH, glutathione, and nitric oxide
and becomes essential during times of oxidative stress, as in SCD.*
In 2017, L-glutamine received FDA approval based on the results
of a phase III trial comparing L-glutamine 0.3 g/kg/dose by mouth
(PO) twice daily (BID), max 30 g/day, to placebo in patients age

25 years who had >2 pain crises in the prior year.® Patients were
eligible if they were receiving hydroxyurea at a stable dose for >3
months, although hydroxyurea couldn’t be initiated or dose-escalat-
ed during the study. Roughly 2/3 of patients in both arms received

“The recent approval
of asciminib by the FDA
provides a promising
option for patients that

have developed either
toxicity to or resistance
against earlier lines of TKI
treatment.”

concomitant hydroxyurea. Exclusion criteria included receipt of any
blood products within three weeks prior to screening. The prima-
ry endpoint—the number of pain crises [defined as pain requiring
parenteral narcotics or ketorolac in the ED/during hospitalization,
acute chest syndrome (ACS), priapism, or splenic sequestration]
through week 48—was significantly lower in the L-glutamine arm,
with a median of 3 pain crises with L-glutamine vs 4 with placebo,
p=0.005. L-glutamine also resulted in fewer hospitalizations (me-
dian 2 vs 3, respectively), but there was no difference in ED visits
between arms. The discontinuation rate was higher in the L-glu-
tamine arm at 36.2%, compared to 24.4% with placebo. The poor
adherence rates with L-glutamine are unsurprising as it is supplied
as a 5 g/packet oral powder, which is mixed with 240 ml of a cold/
room temperature beverage or 120-180 ml of food.® Patients >65 kg
receiving 15 g BID are therefore required
to mix 3 packets two times daily. Because
of the high dropout rate, the trial inves-
tigators imputed the pain crises as the
mean of the patients in the same arm or
the actual number of crises at the time of
discontinuation carried forward for the
duration of the 48 weeks, whichever was
higher.

Due to the limitations of the statistical
analyses, the FDA conducted their own
sensitivity analyses and estimated that
L-glutamine reduced the mean number of
sickle cell crises from 0.4-0.9, compared
to a difference of 1 in the published
analysis. This study did not evaluate
quality of life (QOL). Overall, L-glutamine
was well tolerated; nausea, extremity pain, and back pain were
more common in the L-glutamine arm. Despite the 0.3 g/kg twice
daily dosing regimen studied in the phase 3 trial, the FDA approved
dosing strategy is based on weight ranges (<30 kg: 5 g BID; 30-65
kg: 10 g BID; »65 kg: 15 g BID).

Crizanlizumab

Crizanlizumab is a humanized IgG2 kappa monoclonal antibody
that binds P-selectin and prevents its interaction with P-selectin
glycoprotein ligand 1 (PSGL-1), thereby decreasing the adhesion

of sickled red cells.” Crizanlizumab was FDA approved based on

the results of the phase 2 SUSTAIN trial, which randomized 198
patients with SCD to low dose crizanlizumab (2.5 mg/kg), high dose
crizanlizumab (5 mg/kg), or placebo IV every 2 weeks for 2 doses,
followed by every 4 weeks for a total of 14 doses.? Trial participants
were 16-65 years old with 2-10 pain crises in the prior year. Again,
patients receiving hydroxyurea were required to be at a stable dose
for 23 months and hydroxyurea couldn’t be initiated or dose-esca-
lated during the study. Patients receiving chronic transfusions were
excluded. The primary endpoint, the median annualized rate of
sickle cell pain crises (defined as acute episodes of pain resulting in
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treatment with PO/IV narcotics or IV NSAIDS at a medical facility,
ACS, hepatic or splenic sequestration, or priapism) was significant-
ly lower with high dose crizanlizumab at 1.63 vs 2.98 with place-
bo, p=0.01. There was no significant difference in the annual rate
of days hospitalized, median rate of complicated crises including
ACS, or QOL between arms. Again, due to the high discontinuation
rate (35.8% high-dose, 31.8% low-dose, 36.9% placebo) the FDA
performed sensitivity analyses.® The decreased annual rate of va-
so-occlusive crises (VOC) with high-dose crizanlizumab maintained
significance when patients who discontinued the study early were
excluded (1.18 vs 2.98 with placebo, p=0.005), however significance
was lost when including only those who discontinued early.

Overall, crizanlizumab was well tolerated, and the most common
adverse events in the high-dose group included nausea (18%),
arthralgia (18%), headache (17%), extremity pain (17%), and back
pain (15%). Serious adverse events (grade 23) in either crizanlizum-
ab arm included pyrexia (n=2), influenza (n=3), and pneumonia
(n=5). Infusion related reactions (occurring up to 24 hours post-in-
fusion) occurred in 2 patients, and premedication with acetamino-
phen and diphenhydramine may reduce these reactions. A negative
pregnancy test was required prior to initiation of crizanlizumab
during the trial and incorporating pregnancy tests into order sets
can help ensure negative pregnancy tests prior to treatment.

During the SUSTAIN trial, no antibodies against crizanlizumab
were detected, however post-marketing studies required by the
FDA are ongoing. Because crizanlizumab interferes with automated
platelet counts resulting in platelet clumping when blood samples
are collected using EDTA tubes, citrate tubes should be used to
collect blood samples.” Based on the results of the SUSTAIN trial,
the FDA approved dose of crizanlizumab is 5 mg/kg.

Voxelotor
Voxelotor is a HbS polymerization inhibitor, which binds revers-
ibly to hemoglobin and increases the affinity of hemoglobin for
oxygen. Voxelotor was FDA approved in 2019 as a result of the
phase 3 HOPE trial, which randomized patients to voxelotor 1500
mg or 900 mg PO once daily, or placebo.' Eligible patients with
SCD were age 12-65 years, with a hemoglobin of 5.5-10.5 g/dL, and
had 1-10 VOCs in the prior 12 months. Similar to previous trials,
hydroxyurea use was permitted if patients were on a stable dose for
>3 months. Overall, 65% of patients were receiving hydroxyurea
at baseline. Patients receiving chronic transfusions or those who
received a transfusion in the previous 60 days were excluded. The
primary endpoint was the percentage of patients with an increase
in baseline hemoglobin by >1.0 g/dL at week 24, in contrast to the
prior L-glutamine and crizanlizumab trials where pain crises were
the primary endpoint. At week 24, voxelotor 1500 mg resulted in
significantly more patients with a hemoglobin response compared
to placebo (51% vs 7%, p<0.001; 33% with 900 mg voxelotor). With
long-term follow-up, 89% of patients in the 1500 mg voxelotor arm,
72% with 900 mg, and 25% with placebo had an increase in hemo-
globin by 21.0 g/dL at any time point by week 72.1*

Despite the improvement in hemoglobin, there was no dif-
ference in the percentage of patients requiring RBC transfusions
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during the study, at 36% in all arms. Similarly, there was no sig-
nificant difference in the annualized rate of VOCs (defined as pain
requiring IV/PO opioids, ketorolac, or other analgesics or ACS) at
2.4 with voxelotor 1500 mg, 2.4 with 900 mg, and 2.8 with placebo.
Based on a subgroup analysis, the authors claimed the incidence

of VOCs was lowest among patients with the highest hemoglobin,
212 g/dL (n=10). Sickle cell anemia with crisis, ACS, priapism, and
osteonecrosis were defined as sickle cell related events in contrast
to the composite endpoint in the prior studies. There was no dif-
ference in the rate of sickle cell related adverse events among arms
(78% 1500 mg, 75% 900 mg, 80% placebo), and grade 3 events
were numerically higher in the 1500 mg arm (priapism: 6.5% 1500
mg, 2.4% 900 mg, 2.4% placebo; ACS 9.1% 1500 mg, 8.7% 900 mg,
6.6% placebo). In comparison to the previously discussed trials,

the discontinuation rate was lower at 26% in the voxelotor 1500
mg arm, which may be attributed to the once daily dosing regimen.
In the high dose voxelotor arm, the most common adverse events
were headache (26%), diarrhea (20%), nausea (17%), and arthralgia
(15%).

Voxelotor is a minor CYP3A4 substrate and weak CYP3A4
inhibitor and dose adjustments are recommended for use with con-
comitant CYP3A4 inducers or inhibitors.'? Based on the HOPE trial,
the FDA approved dose of voxelotor is 1500 mg once daily. Despite
PK studies with voxelotor 600 mg daily demonstrating mean AUC
levels (concentrations adjusted for dose) were 90% higher with
severe hepatic impairment, the package insert recommends dose
adjustment to 1000 mg for severe hepatic impairment.’® Voxelotor
may interfere with measurement of Hb subtypes and if needed,
chromatography should be performed when patients are not
receiving voxelotor.

Hype or Hope?

While it is encouraging there are now additional drug treatment
options beyond hydroxyurea, the definition of acute pain crises, pri-
mary endpoints, and baseline characteristics differ across studies,
which makes it difficult to determine the optimal place in treatment
for these novel agents. The variable use of hydroxyurea and the
inability to initiate or dose escalate hydroxyurea in the trials makes
it challenging to determine what patients will benefit most from
these novel therapies. The benefit of these agents in patients receiv-
ing chronic transfusions is unknown, as they were excluded from
these trials. Furthermore, there is no long-term follow-up data
available for these novel agents. There is no safety data in pregnan-
cy as pregnant patients were excluded in all three trials. Few pedi-
atric patients were included in these studies, with a minimum age
of 5 years for L-glutamine, 12 years for voxelotor, and 16 years for
crizanlizumab, however pediatric studies are ongoing.

Voxelotor recently received accelerated approval for use in
children ages >4 years based on the Phase 2 HOPE-KIDS Study.
Among the trials which examined QOL, there was no improvement
demonstrated (not studied for L-glutamine). In addition to the
limitations discussed above, these novel agents are associated with
significant financial toxicity. Based on wholesale acquisition costs,

a 30-day supply costs roughly $3,690 for L-glutamine, $9,642 for
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crizanlizumab, and $10,417 for voxelotor. This is especially relevant ~ anemia but should be used with caution as it did not demonstrate
as these costs are likely prohibitive for patients who live in coun-

tries where the SCD burden is the highest.

any benefit on transfusion burden, VOCs, or QOL.
While there is a lot of hype with the novel therapies recently

As hydroxyurea has a demonstrated mortality benefit, these
novel agents should not be used as a replacement for hydroxyurea,
but rather in addition to hydroxyurea for patients with inadequate
disease control. Instead, pharmacists can play a large role in helping
increase adherence to hydroxyurea. L-glutamine and crizanlizumab
could be considered for patients with >2 VOCs in the prior year and
who are intolerant to or have a contraindication to hydroxyurea.
However, the benefit of L-glutamine was impacted by the imputa-
tion method utilized to account for the high discontinuation rate.
The role of voxelotor, if any, is limited to patients with symptomatic

Table 1. Summary of Novel Agent Clinical Trials in Sickle Cell Disease

approved, I am hopeful for the number of investigational drugs for
SCD in the pipeline. Allogeneic hematopoietic cell transplantation is
the only curative option for SCD; however, its use is limited by the
availability of suitable donors. Gene therapy is another potentially
curative option and recent data demonstrated complete resolution
of VOCs in patients who had >4 severe VOCs in the prior 2 years.'*
Additional emerging therapies include incalcumab and GBT021601,
which share mechanisms with crizanlizumab and voxelotor, respec-
tively, but are administered at a reduced frequency/pill burden and
agents with novel mechanisms such as compliment inhibition. @ ®

Trial

Treatment

Inclusion/ Exclusion

Primary endpoint

Results

Adverse Events

Niihara et al. N
Engl J Med 2018°

L-glutamine 0.3 g/kg/
dose PO BID, max 30 g/
day (n=152) VS placebo
(n=78)

Inclusion:

Age -5 years, -2 pain crises, HU?
Exclusion:

Blood products <3 weeks, hospi-
talization <2 months

# pain crises
through week 48°

-Median pain crises: 3 vs
4 (p=0.005)

-Median hospitalizations:
2 vs 3 (p=0.005)

-No QOL data

-Nausea: 22.5% vs
16.7%

-Headache: 21.2% vs
17.9%

-Extremity pain: 15.9%
Vs 7.7%

Atagaetal. N
Engl J Med 2017
(SUSTAIN)?

High-dose crizanlizumab
5 mg/kg (n=67) VS low-
dose crizanlizumab 2.5
mg/kg (n=66)

VS placebo (n=65)

Inclusion:

Age 16-65 years, 2-10 pain crises,
HU?

Exclusion:

Chronic transfusions

Median annual-
ized rate of sickle
cell pain crises®

-Annual rate pain crises:
1.63 vs 2.98 (p=0.01)¢
-Annual rate of days
hospitalized: 4 vs 6.87
(p=0.45)"

-Nausea: 18% vs 11%*
-Arthralgia: 18% vs
8%

-Back pain: 15% vs
1%

Vichinsky et al. N
Engl J Med 2019;
Howard et al.

Lancet Haematol
2021 (HOPE)© ™"

Voxelotor 1500 mg
(n=90) VS voxelotor 900
mg (n=92) VS placebo
(n=92)

Inclusion:

age 12-65 years, Hgb 5.5-10.5 g/
dL, 1110 VOCs, HU?

Exclusion:

chronic transfusions, transfusion
< 60 days, hospitalization <14
days

Increase in Hgb
1.0 g/dL at week
24

-Hgb response at week
24: 51% Vs 7%, p<0.001¢
-Transfusions: 36% vs
36%¢

-Annual rate of VOCs:
2.4 vs 2.8¢

-Headache: 26% vs
22%¢

-Diarrhea: 20% vs
10%¢

-Nausea: 17% vs 10%¢
-Arthralgia: 15% vs
12%°

HU: hydroxyurea; Hgb: hemoglobin

*Concomitant hydroxyurea permitted if at a stable dose for -3 months; no initiation or dose-escalation allowed

bPain requiring parenteral narcotics or ketorolac in the ED/during hospitalization, ACS, priapism, or splenic sequestration

cAcute episodes of pain resulting in treatment with PO/IV narcotics or IV NSAIDS at a medical facility, ACS, hepatic or splenic sequestration, or priapism
9High-dose vs placebo
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There are many areas of uncertainty that may arise when develop-
ing a research manuscript for publication. Here are some tips for
navigating the publication process with confidence and ease, fol-
lowed by best practices for becoming a peer reviewer.

Research Focus: How to Pursue Publication

Find a Target Journal
In developing your manuscript, it is very helpful to have your
target journal in mind from the beginning. By incorporating the
journal’s style requirements for sub-
mission into your early drafts, you are
avoiding having to do major revisions
to meet their requirements at the time
of submission. Locating journals that
encompass the genre of the research top-
ic and confirming that the journal has
published research with similar study
designs is critical.

It is also helpful to read the journal’s
recently published articles to determine
if your study aligns well with the current
goals of the publication. If you are setting
out to write a review article or case
report, it may be helpful to reach out to
the editor and inquire if there are any
themed publications on the horizon for
which your submission may be of interest.
This can help with directing a case report or review article toward a
specific goal for submission.

Create a Timeline & Seek Feedback Often

To stay on track, like any other project, it is best to keep a time-
line for your manuscript from development through submission
and peer-review. Having all team members involved and engaged
throughout the process is critical for success, and this includes
timeline execution.

If you are the resident on the project, you can decide how best to
allow for editing by your mentors. Seeking out feedback early and
often can allow for utilization of this guidance for future iterations.
Also, writing a section at a time and asking for feedback on that
section before moving to the next can allow for a more continuous
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“If you are the resident
on the project, you can
decide how best to
allow for editing by your

mentors. Seeking out
feedback early and often
can allow for utilization of
this guidance for future
iterations.”

process of writing and editing (i.e., You ask for feedback on the
Background section and while mentors work on providing feedback
for this section, you start writing the Methods section).

The most critical piece of advice regarding publication submis-
sion of residency research projects is to keep the process moving
after residency graduation. Whether you are still in the editing
phase, or getting the manuscript tidied up before submission,
keeping up with these final tasks are critical for getting to the finish
line. This may also be the time you hear back from the journal that
they are accepting, accepting with minor/major revisions or are not
accepting your manuscript for publication. If the latter is the case,
do not fret, you can try again! Finding a new target journal and
making edits according to the new journal’s style and prior journal’s
feedback understandably do take time but stay the course. It may
take 2-3 submissions to find the right fit.

Utilize What you Have

Keep in mind that you have already written early draft sections of
your manuscript throughout the research
project process. Even though your IRB
Background section may need substantial
work when translating it into the man-
uscript Background, it is a great place to
start. You also have the Background refer-
ences from the section pulled and possibly
a conference abstract written. These
written pieces can all contribute to your
manuscript development, so do not let
them go to waste. Even just having them
as a placeholder for future editing can be
reassuring when you set out to write your
manuscript.

Network, Network, Network
As a general piece of advice for moving
research projects to publication, creating
a professional network of co-researchers
is enormously helpful. As you move from residency to a full-time
clinical role, there may be a variety of novel research ideas you
come across. Keep discussing these ideas with pharmacy colleagues,
as well as multidisciplinary team members. This will spark new
research projects, allow for collaborations across disciplines, and
foster opportunities for publishing in other healthcare discipline
journals. Also, moving into your clinical role will find you on the
preceptor side of resident research and publishing. Acting as a resi-
dency research advisor can help to expand your own research meth-
odology skills and allow you to be better equipped in responding to
feedback during the journal peer-review process.

It is a very rewarding process and an honor to contribute to the
breadth of peer-reviewed research used every day in patient care.
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Research Focus: How to Become a Peer Reviewer

Doing peer reviews for journals can be an interesting, professionally
rewarding activity. Peer reviews can help you become a better writer
and researcher while giving you a glimpse into the publication pro-
cess. It helps build your reputation as it sets you up as an expert.
Most importantly, it improves the quality of the research process by
preventing the publication of poorly done research and helps select
papers that will be of most interest to readers.

How to Become a Peer Reviewer

One question is “how do [ become a peer reviewer?” Journals are
looking for professionals that are experts in their area. Often the
journals will look for people that have published on the topic the ar-
ticle is discussing. Networking is another way, so if you know some-
one on the editorial board of a journal, ask them how to become a
peer reviewer. The last way is to contact the journal and the editors
directly. Explain your expertise, express your areas of interest, and
your desire to review articles. Good peer reviewers will be asked to
do more reviews and sometimes start getting requests from other
journals.

When to Accept—and When to Decline—an Invitation to
Review

When the request to peer review arrives in your inbox, take the
time to review the information. Make sure you can meet the re-
quested deadline. If you want to review the paper but cannot meet
the deadline, ask for an extension as it is possible the journal may
make your timeline work for their publication. It is often easier

for the editor to give you an extension than try to find another
reviewer. It is perfectly acceptable to decline the review because it is
better to decline an offer than to do a poor review. If you decline, be
prompt in your response, explain why you are declining, and, if pos-
sible, recommend an alternative reviewer that may be better suited
for the review. Here you can take the opportunity to express that
you would be willing to do reviews, tell them what your strengths
are, and that you would like to see other opportunities.

Critical Reading and Commenting
If you decide to accept the peer review offer, read the journal guide-
lines and scope, since these instructions were made to guide you
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on how to do the most useful review. It is recommended that you
read the paper multiple times. The first reading should be to get the
overall impression of the article. Does it fit the scope of the journal?
Is there a fatal flaw that stops the publication right there? Is this a
paper you found interesting to read? The next reading should con-
centrate on the scientific aspects of the paper. Is the abstract a clear
overview of the work? Does the introduction explain the rationale?
Are the methods sound and the results present well with a complete
analysis? Do the conclusions accurately describe the data? Either as
a final reading or during the first two readings, concentrate on writ-
ing and presentation of the paper. DO NOT line edit the paper—the
editorial staff will fix the grammar and spelling issues later. Focus
on the bigger picture items such as, too many grammar and spelling
mistakes, hard to read, or does not flow well. You are looking for
readability and style.

Be Thorough and Balanced

You will be asked to make two sets of comments. One will go to
the authors that are designed to make the paper better. List out
the flaws in the paper and what the author should do to address
the flaws. Be kind, but honest. Be concise and specific. You are
outlining for the author what needs to be done to make the paper
publishable.

The second set of comments goes to the editor and will not be
seen by the author. Here you will usually make the recommendation
acceptable as written (which rarely happens), acceptable with minor
revisions, acceptable with major revisions, or reject the paper. If
you recommend revisions, describe which items must change to
make the paper acceptable and which are nice to change. Do not be
afraid to reject a paper but do tell the editor the rationale for why
you think the paper should be rejected. The best thing you can do
as a reviewer is to outline the paper’s benefits and issues honestly
and clearly as you see them and share the specifics as to why you see
them that way.

The best reviews are thorough and balanced, and the absolute
best reviewers provide such comments in a timely manner. Peer
review is a collaboration that improves the overall quality of publi-
cations that you can find is a professionally satisfying activity. ® ®
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The Immune System and Melanoma

In addition to protecting against external pathogens, the human
immune system has evolved to produce defense mechanisms
against a variety of diseases, including cancer.! One such mecha-
nism is the process called immunological surveillance, which mon-
itors internal cell structure to recognize and destroy cancer cells.
The human immune system plays a large role in the defense against
melanoma in particular.? Melanoma is widely recognized as one of
the most immunogenic types of cancer
and is the fifth most common cancer type
in the United States.?

Although the human immune system
employs many mechanisms to detect
melanoma cells, melanoma cells employ
numerous mechanisms to avoid detection.
These mechanisms include downregula-
tion of targetable molecules and elabo-
ration of immunosuppressive cytokines.
Therefore, the immune system alone is
largely inadequate to fight off melanoma
cells. However, understanding the immune
mechanisms of melanoma cells offers an exciting opportunity for
drug development and improved treatment modalities.?

Recent drug development has focused on exploiting the im-
munogenic nature of melanoma to develop effective therapies for
treatment. This is particularly noticeable in the metastatic disease
treatment setting, which heavily utilizes immune checkpoint
inhibitors. This article explores the role of a specific immune-cell
tumor-infiltrating lymphocytes (TILs)—and the role these cells
play in disease prognosis and treatment.

Tumor-infiltrating Lymphocytes

TILs are a polymorphic group that is composed mainly by effec-

tor T lymphocytes, regulatory T lymphocytes, natural killer cells,
dendritic cells, and macrophages.* TILs can recognize cancer cells as
abnormal, penetrate the tumor, and kill cancer cells.® TILs are lym-
phocytes present within tumors, and in the case of primary mela-
noma, they are found alongside melanoma cells. TILs are classified
as absent, nonbrisk, or brisk. Absent TIL indicates no lymphocytes
directly opposed to tumor cells; nonbrisk TIL indicates the presence
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“The presence of TiLs
is a marker of immune
activity and a favorable

biomarker.In fact, TiLs
have been associated with
improved survival.”

of isolated, multifocal, and segmental TIL infiltrate in the tumor,
and brisk TIL is defined as the infiltration of the entire base of the
tumor or diffusely meeting the tumor.®

The Relationship Between TILs and Regression in Melanoma
Lymphocyte infiltration of melanoma is a widespread response

of the host immune system to the presence of tumor cells. Histo-
logic regression is defined as the replacement of tumor cells with
immune cells, melanin-laden macrophages, and fibrotic compo-
nents.” Immune cell infiltration of the cancer cells is a result of the
host cells recognition of cancer cells and immunologic response as a
defense mechanism.® Studies have supported that histologic regres-
sion is associated with improved survival.”

Historically, the classification of melanoma stage is based on
pathological features of the primary tumor and the spread of the
disease at the time of diagnosis. Staging is a major contributor to
treatment decision-making. As the level of understanding of the
immunogenicity of the melanoma disease state grows, numerous
studies have provided evidence to include
immune system biomarkers in the staging
of melanoma. A large meta-analysis of
the data in 2020 supported the use of TIL
level in prognostic criteria as they found
the published literature to show brisk TIL
grade had a better prognosis.®

In particular, TILs elicit immunity
locally and may decrease the likelihood of
sentinel lymph node (SLN) metastases.
Interestingly, both TIL presence and
differentiation and localization have been
shown to determine clinical outcomes.’
TIL infiltration is manually quantified by
pathological assessment; however, digital immune scores, which
may provide the opportunity to translate the prognostic benefit of
TILs into a clinically usable diagnostic tool, are still under devel-
opment.’ Therefore, the presence of TILs is a marker of immune
activity and a favorable biomarker.” In fact, TILs have been asso-
ciated with improved survival.'**? In addition to its incorporation
into staging guidelines, TIL presence can also be exploited for the
treatment of melanoma. In fact, the National Comprehensive Can-
cer Network (NCCN) guidelines encourage utilization in prognosis
determination in addition to Breslow thickness and other primary
lesion characteristics.™

The Future Role of TILs in Treatment of Melanoma

TILs are an experimental cell therapy for the treatment of mela-
noma. Currently, this therapy is only available via a clinical trial

for patients who have already received standard of care immuno-
therapy and BRAF/MEK inhibitors (if applicable). The process of
extraction, engineering, and administration to the patient is similar
to chimeric antigen receptor-T (CAR-T) therapy. TILs are harvested
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from the patient and taken to the lab for expansion and engineer-
ing. Patients receive a short-term chemotherapy regimen, then the
patient receives the TILs through an infusion.

An advantage of TILs compared to CAR-T therapy is that these
come directly from the tumor and do not need to be genetically en-
gineered to recognize the tumor since they were innately designed
to do so.” Additionally, the use of CAR-T therapy in solid tumors is
limited by organ toxicities. The risk of these toxicities occur due to
activation of T cell effector function through the CAR as most tu-
mor-associated antigens are also found in normal tissues.’ Another
advantage of TILs is that they are highly polyclonal and do not
have as high of a risk of organ toxicities.
General side effects seem to be related to
the chemotherapy or interleukin-2 (IL-2)
if administered in combination with the
TILS therapy.

Two TIL therapies show promise in
the treatment of melanoma. The United
States Food and Drug Administration
(FDA) granted orphan drug designation
to a novel TIL therapy (ITIL-168) for the
treatment of stage IIB to IV melanoma
based on the results of a retrospective
study of 21 compassionate use patients
assessing the feasibility of utilizing TILs
for the treatment of advanced cutaneous melanoma. Patients were
hospitalized for treatment administration and for side effect man-
agement. ITIL-1618 was administered at 600,000-720,000 IU/kg
after cyclophosphamide 60 mg/kg/day for 2 days and fludarabine
25 mg/m?2/day for 5 days.

In all evaluable patients (n=21), best overall responses were
observed in 67% of patients (complete responses: 19%, partial
responses: 48%). Median overall survival was 21.3 months (95%
Confidence Interval [CI], 6.8-not evaluable). At median follow-up

REFERENCES

1. Mukherji B. Inmunology of melanoma. Clinics in dermatology.
2013;31(2):156-165. d0i:10.1016/J.CLINDERMATOL.2012.08.017.

2. vanden Berg JH, Heemskerk B, van Rooij N, et al. Tumor infiltrating
lymphocytes (TIL) therapy in metastatic melanoma: boosting of
neoantigen-specific T cell reactivity and long-term follow-up. Journal for
immunotherapy of cancer. 2020;8(2). doi:10.1136/JITC-2020-000848.

3. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA: a cancer journal
for clinicians. 2019;69(1):7-34. doi:10.3322/CAAC.21551.

4.  Antohe M, Nedelcu RI, Nichita L, et al. Tumor infiltrating lymphocytes: The
regulator of melanoma evolution. Oncology letters. 2019;17(5):4155-4161.
doi:10.3892/0OL.2019.9940.

5. What is tumor-infiltrating lymphocyte (TIL) therapy? | MD Anderson
Cancer Center. Accessed March 22, 2022. https://www.mdanderson.org/
cancerwise/what-is-tumor-infiltrating-lymphocyte-til-therapy--6-things-to-
know.h00-159460056.html.

6. Clark WH, Elder DE, Guerry D, et al. Model predicting survival in stage |
melanoma based on tumor progression. Journal of the National Cancer
Institute. 1989;81(24):1893-1904. doi:101093/IJNCI/81.24.1893.

7. Morrison S, Han G, Elenwa F, et al. Is There a Relationship Between TlLs
and Regression in Melanoma? Annals of surgical oncology. Published
online 2022. doi:101245/510434-021-11251-Z.

8. Sun Q@ Sun H, WuN, Cong L, Cong X. Prognostic Significance

“TILs come directly from
the tumor and do not
need to be genetically

engineered to recognize
the tumor since they
were innately designed
to do so.”

VOLUME 19 | ISSUE 2

FEATURE (continued)

of 52.2 months 23% of the 14 responding patients experienced
durable responses.*® The investigational new drug (IND) application
was accepted by the FDA for DELTA-1, a global phase II clinical trial
of ITIL-168 in patients with advanced melanoma whose disease has
relapsed after a programmed death protein 1 (PD-1) inhibitor and if
positive for a BRAF-activating mutation, a BRAF inhibitor.

Next, a phase II, open-label, single-arm, multicenter study in pa-
tients who had been previously treated with checkpoint inhibitor(s)
and BRAF +/- MEK targeted agents was conducted in 66 patients.
Patients received a nonmyeloablative lymphodepletion regimen, a
single infusion of lifileucel (LN-144), and up to six doses of high-dose
interleukin-2. The overall response rate
was 36% (95% CI, 25-49). Disease control
rate was 80% (95% CI, 69-89) and median
duration of response was not reached after
the 18.7-month median study follow-up
(range, 0.2-34.1 months)."”

Conclusion

Melanoma has long been recognized as
one of the most immunogenic of cancer
diagnoses. Especially in comparison to
other tumor types, melanoma has vast
opportunities for the development of im-
munotherapeutic strategies. One marker
of the immune system involvement in melanoma is the presence
of tumor-infiltrating lymphocytes. Lymphocyte infiltration of
melanoma is a widespread response of the host immune system to
the presence of tumor cells. Histologic regression is defined as the
replacement of tumor cells with immune cells, melanin-laden mac-
rophages, and fibrotic components.” TILs are still considered an ex-
perimental cell therapy for the treatment of melanoma, but clinical
trial data has shown promising results for future incorporation into
the treatment guidelines. @ ®
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While patients and caregivers have the most personal and infor-
mative experiences when it comes to health care, they are not
always included in the care team. The Michigan Oncology Quality
Consortium (MOQQC) has found it imperative to center the patient
and caregiver voice in everything it does and has created an entire
council dedicated to their work, called the Patient and Caregiver
Oncology Quality Council (POQC).

I am currently finishing my third year of pharmacy school and
will be starting fourth-year rotations in the coming months. I am
the Pharmacy Intern for MOQC and am involved with many differ-
ent initiatives. Early on in my internship, MOQC leaders suggested
that I should become involved with POQC and I feel so fortunate to
have been able to work with this council for the last two years.

The council was started in 2017 with six members and has
expanded to 16 members in its current state. These patients and
caregivers take part in various workgroups that were started by
members as passion projects, with immense support from MOQC.
The current workgroups consist of financial navigation, caregiver
and patient resources, Black Voices in Gynecologic Cancer: Under-
standing Experiences (BVOGUE), and recruitment. The financial
navigation workgroup was started to address the overwhelming
financial concerns associated with cancer. The caregiver and patient
resources workgroup was created in an effort to prioritize caregivers
and their needs, along with those of patients. BVOGUE is a project
led by a POQC member that works to reduce racial disparities in the
care of Black patients with gynecologic cancer. Lastly, the recruit-
ment workgroup was established recently to increase the number of
POQC members and promote diversity, equity, and inclusion within
the council.

In addition to the dedicated POQC workgroups, members
are also incorporated into every other initiative that MOQC has.
For example, POQC members have helped to provide feedback
on patient-reported outcome methods, various resources, oral
chemotherapy program logistics, and much more. They also take
part in the Steering Committee, which directs MOQC programs and
efforts, as well as the Measures Committee, which chooses what
MOQC will collect data on the following term. Full POQC meetings
occur every six weeks, with workgroups typically meeting every
other week. Members are invited to attend all MOQC regional and
biannual meetings, with the opportunity to speak at any meeting.

While POQC is goal-oriented and accomplishes numerous tasks,
the defining feature of this council is the culture that has been
created. While working with this council the last two years, I can
honestly say that this group has become more of a family to me.
We are always there for each other, whether it be professionally or
personally. Although 100% of our interactions are over Zoom, I still
feel connected to all members. Oftentimes if I am having a bad day,
joining a Zoom meeting with POQC will immediately make me feel
better. Everyone on this team is so positive, understanding, and
welcoming. They have accepted me with open arms and frequently
show their appreciation.

It is very rewarding to be part of a group that has a shared goal
and passion for improving patient care. With that kind of culture,
our work doesn’t necessarily feel like work. One of the many things
I'love about POQC is being part of a community and being able to
witness members relate to each other and form bonds about shared
experiences. It is truly a unique companionship that brings many
benefits, such as a great place to make connections as well as a
support system to make any idea come to life.

As a future pharmacist, I have learned countless lessons from
POQC that I will take with me into practice. The passion, drive, and
positivity that everyone exudes daily really inspires me to display
the same attitudes in my personal and professional life. They mo-
tivate me to always put the patient and caregiver first. Oftentimes,
clinicians get very busy with hectic days and don’t prioritize the
patient and caregiver or provide proper empathy for those inter-
acting with this overwhelming diagnosis. When I am a pharmacist,
I will always remind myself to take a step back and think of the
patient and caregiver.

Another lesson that has become apparent throughout my time
with POQC is that even if a patient or caregiver appears to “have
it all together”, it doesn’t mean they do. They often feel as though
they must be positive for themselves but also everyone else around
them. I was specifically taught this lesson by one of the POQC
members who confided in me to tell me that even though she
always seems happy and outgoing, it is not always the case. Patients
especially might not be completely honest with their providers
because they do not want to feel like a burden. This has signaled to
me that it is important to create a safe space for patients and care-
givers by communicating that it is not a burden to hear how they
are genuinely doing, and it will benefit their care if they are honest.
In addition to the patient, I have learned how important it is to also
focus efforts on the physical and mental health of the caregiver as
they are just as much a part of the health care team, and often are
relied on to absorb all the information being provided.

Since this council consists of patients and caregivers, they often
have doctor appointments or don’t feel well and can’t make it to
meetings. Our group is very understanding of this, flexible with
meeting times, and emphasizes that family and health come first.
This team makes it very clear that it is okay to miss any meeting for
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FOCUS ON PATIENT CARE (continued)

absolutely any reason. It is often said that if you are supposed to
speak at a MOQC meeting and wake up that morning feeling ner-
vous or unwell, it is completely acceptable to decline and there are
no questions asked. This has taught me to demonstrate flexibility
and accommodation with my coworkers.

I cannot emphasize enough how important it is to include
patients and caregivers in quality improvement and care in general.
The input of patients is what gives the work of MOQC meaning and
purpose. Many of our initiatives would not be successful without
the help that POQC members provide. They often help us to make
sure that our patient-facing materials are patient-friendly, which
is a huge task. They come up with ideas, problems, and initiatives
that we didn’t know existed. They often share their own personal
experiences with their journey that help us greatly.

For example, the financial navigation workgroup initially began
their work by adding resources on our website. As their work
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progressed, some thought it would be more useful to educate phy-
sicians on financial burdens. This guided the creation of a breakout
session in our most recent biannual meeting. We would have missed
out on so many amazing opportunities, improvements, perspec-
tives, and outcomes if we didn’t have the involvement of POQC.

As a future pharmacist, I am so lucky to have learned so many
lessons from POQC that I will take with me into my career. I have
learned to always put the patient’s feelings first, to truly ask pa-
tients how they are doing, focus on the caregiver, and to be as flexi-
ble as possible. While I have learned so much from POQC, the most
important lesson is that patients and their caregivers absolutely
need to be included in health care decisions, with no exceptions.
They help to give our work perspective and make improvements
that would not be possible without them. I am very hopeful for the
future of POQC, as I know it will continue to grow and make a huge
difference in the future of cancer care. @@

HOPA

Hematology/Oncology
Pharmacy Association
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Characterization and Impact of Pharmacy Student Participation on
Hematology/Oncology Advanced Pharmacy Practice Experiences

Matthew J Yacobucci, PharmD, BCOP
Assistant Professor, Albany College of Pharmacy and Health

Sciences
Albany Medical Center Hospital which furthered their professional identity formation.*

patient care services, gained a self-awareness of their purpose, and
began to view themselves as a valuable health care team member,

Albany, NY The purpose of our study of student pharmacist participation
in hematology/oncology (hem-onc) APPEs was to characterize the

Christina L Lombardi, PharmD

Cancer Care Service Line & Research Clinical Pharmacist

St. Peter’s Health Partners

scope of participation and impact of this participation upon the
practice site, and upon student professionalization.

Albany, NY

o Methods
Laurie L Briceland, PharmD, FASHP, FCCP All students who completed a 6-week, hematology/oncology APPE,
Professor defined as inpatient or ambulatory care hem-onc, malignant hema-

Albany College of Pharmacy and Health Sciences

tology, or pediatric hematology, during 2016-2019 were retrospec-
Albany, NY

tively identified. For each hem-onc APPE, specific information from

Introduction the student’s final APPE evaluation was extracted, including stu-
. o . . . o dent-reported rotation activities, and 300 to 500-word self-reflec-
Oncology pharmacists practice in varied settings including inpa- ) o ] i
. ; L . ] tions describing the meaningful impact of the APPE on the student.
tient hospitals, ambulatory care clinics, infusion centers, specialty . o . . L
; . o ot Rotation activities were grouped into like categorizations under
pharmacies, and investigational drug services.? Within these set- . e . . .
. . two overarching classifications: Direct Patient Care and Education,
tings, many oncology pharmacists offer - ..
- or Guidelines, Policies, Standards, and
an Advanced Pharmacy Practice Expe- Advocacy.1?

v .
rience (APPE), providing student phar- Y

macists the opportunity to participate “The data indicate that

in collaborative team-based patient care,

To assess the impact of student
contributions on the practice site, an

preceptors found value electronic survey employing a 5-point

atient education, and clinical guideline
P g Likert scale was developed and dissem-

development. in students’ day'tO'day

inated to the 33 preceptors of hem-onc

L1te.r:?tur<.e characterizing the extent participation in patient APPEs. Preceptors ranked five activities
of participation and added value of APPE i ) from a list in which students had most
students to the oncology practice site, care and education in the . . o
as well as the impact of the learnin . impact and provided specific examples

P & onCOIOgy Settlng- of what the site gained from having a

experience on the student pharmacist, .
P P student pharmacist. Preceptors also rated

is scarce. Two studies reported positive . .
. P P . the level of entrustability typically placed
contributions of student pharmacists .
. . ; upon student pharmacists who engaged
in assisting preceptors with oncology . . . .
o o Rl . . as in various activities at the practice site. The levels of entrustment
medication reconciliation or medication history-taking services.* . .
. ; range from observing only (Level I) to supervising junior colleagues
A survey of pharmacy practice department chairs reported that s .
. . (Level V), and at a minimum, literature suggests pharmacy students
students on oncology rotations performed patient care work-ups, . . o . .
) . . . : should graduate with the ability to complete activities with reactive
drug information requests, journal club presentations, and patient 2. 1315 .
) supervision (Level IIT)."*** APPE grades were reviewed from the
chemotherapy counseling.® . . i ]
L o . preceptor final evaluations to serve as evidence of student aptitude
The value of student pharmacists’ contributions to patient g o .
o ) . in providing pharmacy services.
care outcomes in diverse settings has been documented, though is . . .
R ] ) To determine the professionalization impact of the hem-onc
lacking in the oncology setting.®® Documenting the full scope of , . .
o ° . S APPE, each student’s APPE self-reflection was reviewed and no
activities and the associated value of the student to the practice site . .
) ] ] o ) more than three themes of impact were extracted and categorized
would provide useful information. Characterizing the profession- . 16
T , L under one of the following groupings:
alization impact of the student’s participation on oncology APPEs S . .
. . . . Professionalization: career development; community service;
would provide equally useful information, as student pharmacists . . . . s
. ) . T leadership development; professionalization [confidence-building;
may enter the APPE lacking confidence in their abilities in the chal- . . .
. . . . . self-directed learning; motivation; preceptor role model]; mentored
lenging oncology setting, and/or espousing preconceived notions . CL. . .
. . . . others; self-awareness/habits of mind, including empathy, striving
that the rotation will be emotionally depressing and expose the . . . -
. for accuracy; clarity/precision; and continuous learning);
student to dangerous chemicals.*'® One study reported that student . . : o . .
] ) . L Acquiring new/honing practice skills: immersion into new field of
pharmacist learners in an oncology setting, upon participation in . .
study; practice skills development; research;
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Patient counseling/communication skills: patient interactions;
communication skills; teach/educate others;

Collaborative teamwork: team-based pharmacy care; interprofes-
sional education

Results

Over the 3-year study period, 171 students completed hem-onc
APPEs at private or hospital-affiliated ambulatory care settings
(133; 77.8%) and/or inpatient (38; 22.2%) hospitals. All but seven
students (>99%) earned a grade of > B+,
with no students failing a rotation.

The student collective self-reported
932 distinct participatory activities (5.5
per student), with the most common
categories being: evaluating patient phar-
macotherapy (209), providing in-service
education to medical staff (132), provid-
ing patient counseling (non-chemother-
apy) (99), answering drug information
questions (96), and providing patient
counseling (chemotherapy) (82). Most
activities (89%) involved direct patient
care and education.

Preceptor surveys were completed by
16 preceptors (48.5% response rate). Activ-
ities that preceptors entrusted students to
perform with reactive supervision (level
IIT) were medication reconciliation (46.7%)
and in-service educational presentations
to medical staff (53.3%). Activities that
required direct supervision and specific instruction (level I) were
chemotherapy patient counseling (37.5%) and research endeavors
(33.3%). Three student activities that were most impactful to
the site were: evaluating pharmacotherapy, providing medication
education/adherence resources, and providing in-service educa-
tional presentations. The most common activities that would have
occurred less frequently or not at all without students were in-ser-
vice educational presentations to medical staff (50%), answering DI
questions (41.7%), and research endeavors (41.7%).

There were 392 reflection themes of impact (2.3 per student)
extracted and categorized from student self-reflections, distrib-
uted among the four overarching domains of professionalization
(39.3%), which included self-awareness, developing empathy, con-
fidence building/self-directed learning, and career development/
learning about oncology pharmacists’ roles; patient counselling/
communication skills (27.8%), which included patient interaction/
patient care activity; development of practice skills (20%), in-
cluding learning a new field of study; and collaborative teamwork
(13%), which included interprofessional education/team-based
collaboration.

Discussion and Key Take-Aways

The majority of hem-onc APPEs were provided in the ambula-
tory care setting (77.8%). During their hem-onc APPEs, student
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“A number of students
noted that frequent
patient interactions/
counseling provided
great opportunity

to develop empathy;
students also expressed
that the rotations were
not melancholic, but
rather uplifting and
inspirational.”

HIGHLIGHTS OF MEMBERS' RESEARCH (continued)

pharmacists were involved in a broad range of direct patient care
and educational activities, including evaluating and recommending
pharmacotherapy, providing in-service education to medical staff,
counseling patients, and researching drug information queries; our
comprehensive compilation of participatory activities augments
that reported in the literature.> While this scope of student self-re-
ported duties is not surprising, given that it mirrors much of the
scope of practice of the oncology pharmacist,>’ it was important to
note that student pharmacists were given authentic direct patient
care and education experience, comprising
89% of APPE activity. Not only is direct
patient interaction an expectation of con-
temporary pharmacy APPE education,®
the provision of authentic patient care
experiences is one underpinning of the
development of professional identity for-
mation in student pharmacists.*

Surveyed preceptors identified that the
most impactful student activities included
evaluating patient-specific pharmacothera-
Py, providing medication education/adher-
ence resources directly to patients, such as
filling pill boxes and compiling calendars,
and educating healthcare colleagues by
providing in-service presentations, which
also was listed by 50% of preceptors as the
most frequent activity to occur explicitly
because of the presence of the student
pharmacist. In addition, 42% of preceptors
indicated that student pharmacists were
instrumental in answering drug information queries and participat-
ing in clinical research, which would not have happened (or would
have occurred less frequently) without the students’ presence.

These data indicate that preceptors found value in students’
day-to-day participation in patient care and education in the on-
cology setting and noted that some of these activities would occur
less frequently (if at all) had it not been for the students’ presence.
Further, preceptors entrusted students to perform medication
reconciliation (46.7%) and in-service educational presentations to
medical staff (53.3%) with reactive supervision (level III), which is
the expected level of expertise of a pharmacy graduate.’**

Others have also noted that students are well-positioned to
provide medication reconciliation services, even in their early
stages of clinical education, with appropriate supervision.>'” Not
surprisingly, activities that required direct supervision and specific
instruction (level I) were chemotherapy patient counseling (37.5%)
and research endeavors (33.3%), both of which would be consid-
ered patient-facing higher stakes activities in which the Hematolo-
gy/Oncology Pharmacy Association recommends that pharmacists
performing such activities be oncology-board certified (or gained
the equivalent through practice)."? This information gathered
from our oncology preceptor survey supports the contention that
student pharmacists on hem-onc APPEs were entrusted contribu-
tors to the healthcare system.



Participation in hem-onc APPEs proved to be extremely
impactful upon the professional identity formation of student
pharmacists, as evidenced by student self-reflections on domains of
professionalization, practice skills development, counselling/ com-
munications skills, and collaborative teamwork. Professionalization
was most prevalently extracted from student reflections, with a
number focusing on self-directed lifelong learning opportunities,

a critical strategy that students need to hone, especially in the
dynamic cancer care environment.”

A number of students chose empathy as their theme of impact,
noting that the frequent patient interactions/counseling provided
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LATE-BREAKING NEWS

POLARIX - Has Polatuzumab Vedotin Finally Given R-CHOP the Axe

in Upfront DLBCL?

Brian Bazzell, PharmD

Clinical Pharmacy Specialist - Hematology/Oncology
Ann Arbor Veterans Affairs Healthcare System

Ann Arbor, Ml

For nearly two decades, treatment with rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisone (R-CHOP)
has been the standard approach for initial treatment of patients
with diffuse large B-cell lymphoma (DLBCL). R-CHOP attains
durable remissions in approximately 60% of patients, with those
remaining in remission at 24 months attaining survival on par
with the rest of the general population.*? However, 40% of those
treated with R-CHOP will either have primary refractory disease
or disease relapse within 24 months of
initial treatment; many of these patients
belong to high-risk subgroups known

to confer a poor prognosis, including
patients with genetic rearrangements in
MYC and BCL2/BCL6 (often referred to
as “double-hit” DLBCL).?

A number of clinical trials have at-
tempted to improve survival outcomes in
upfront treatment for high-risk patients,
either via intensifying therapy (e.g. DA-
R-EPOCH) or by adding novel drugs (e.g.
lenalidomide, ibrutinib) in combination
with R-CHOP.*® Unfortunately, all efforts
to date have failed to improve survival
outcomes compared to R-CHOP in
first-line treatment of high-risk DLBCL,
leading some to wonder if any novel
treatment would succeed in this setting.

In December 2021, it appeared that the streak of negative trials
in upfront DLBCL had finally come to an end. Results from the
phase 3 POLARIX trial (polatuzumab + R-CHP vs R-CHOP) were
first publicly presented at the American Society of Hematology
(ASH) Annual Meeting and Exposition, with simultaneous online
release of the manuscript in the New England Journal of Medicine.”
For the first time, a novel drug seemed to have improved outcomes
compared to R-CHOP in upfront treatment of DLBCL, although
controversy exists with regard to the impact these results may have
on clinical practice. While some feel the results of POLARIX are
practice-changing, others are less enthusiastic about the improve-
ment, particularly given the high difference in cost between the
regimens when vincristine is replaced with polatuzumab.

Given the controversy, POLARIX is a perfect trial to assess
through the lens of oncology stewardship to determine whether
polatuzumab-R-CHP should supplant R-CHOP as the treatment of
choice in first-line treatment of DLBCL.
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“For the first time, a
novel drug seemed to
have improved outcomes
compared to R-CHOP
in upfront treatment

of DLBCL, although
controversy exists with
regard to the impact
these results may have on
clinical practice.”

Polatuzumab vedotin in DLBCL

Polatuzumab vedotin is an antibody-drug conjugate that delivers
the potent chemotherapeutic payload monomethyl auristatin E
(MMAE) to DLBCL cells expressing CD79b, a component of the
B-cell receptor, which is expressed on >90% of malignant B cells.
Polatuzumab vedotin was initially granted accelerated FDA approval
in June 2019 based on results of a single-arm, phase 2 trial in the
relapsed/refractory DLBCL setting, in combination with bendamus-
tine and rituximab in patients who had failed at least two prior lines
of therapy.? Rather than mandate a confirmatory phase 3 study in
the relapsed/refractory DLBCL setting to attain full approval, the
FDA opted to allow the drug’s manufacturer (Genentech/Roche) to
use the POLARIX trial as its confirmatory
phase 3 trial in the DLBCL space. This was
allowed after publication of a promising
phase 1/2b study of polatuzumab, ritux-
imab, cyclophosphamide, doxorubicin,
and prednisone (pola-R-CHP) in the up-
front setting demonstrated an impressive
overall response rate (ORR) of 89%, with
77% of those who responded attaining a
complete response (CR).°

While allowing a phase 3 confirma-
tory trial to be performed in a different
treatment setting is unusual for a drug
with accelerated approval, it ultimately is
beyond the scope of this feature. Also of
note, vincristine was removed from the
CHOP portion of the pola-R-CHP regimen
due to concern for overlapping neurotox-
icity with polatuzumab’s MMAE payload,
as it also is a potent microtubule inhibitor.

POLARIX

The POLARIX trial is a phase 3, double-blind, placebo-controlled
trial in which 879 de novo DLBCL patients were randomized 1:1 to
receive either pola-R-CHP (n = 440) or R-CHOP (n = 439).” Eli-
gible patients were adults aged 18-80 years (median = 65 vs 66,
with ~70% >60 years in both arms), treatment naive, with CD20+
disease, with an ECOG performance status of 0-2 (~85% = 0-1 in
both arms, 15% = 2), and an International Prognostic Index of 2-5
(i.e. intermediate/high risk disease; IPI = 2 in 38% if both arms, IPI
= 3-5in 62% of both arms). Patients with double-hit DLBCL were
eligible for the trial (7.9% vs 5.7%). Exclusion criteria included
patients with a history of indolent lymphoma (i.e. transformation
to DLBCL), previous receipt of an anthracycline, or CNS disease
on diagnosis. The primary outcome was progression-free survival
(PES), while event-free survival (EFS, event = progression/relapse,
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death, biopsy confirmed residual disease after treatment comple-
tion, or initiation of new anti-lymphoma therapy), CR rate assessed
via PET-CT, and overall survival (OS) were secondary outcomes.
Patients in both the pola-R-CHP and R-CHOP treatment arms
received 8 cycles of treatment; the first six cycles received were
pola-R-CHP or R-CHOP, with two additional cycles of rituximab
mandated per protocol. These two extra cycles of rituximab are not
standard practice outside of the clinical trial setting, slightly lim-
iting the real-world applicability of the trial and possibly inflating
survival outcomes of these trial patients
compared to real-world patients. Ad-
ditionally, all patients were required to
receive G-CSF prophylaxis during the first
six cycles of treatment, which is not al-
ways done for patients receiving R-CHOP
in clinical practice and could have lowered
neutropenia rates compared to real-world
cohorts.

At a median follow-up of 28.2 months,
two-year PFS was significantly higher
in the pola-R-CHP arm compared to
R-CHOP (76.7% vs 70.2%, HR = 0.73,
p = 0.02), with an absolute difference
at 2 years in PFS between the two arms
of 6.5%. Two-year OS (88.7% vs 88.6%,
HR =0.94, p = 0.75), ORR (85.5% vs
83.8%), and CR rate (78.0% vs 74.0%)
were not significantly different between
pola-R-CHP and R-CHOP. No significant
differences were noted between the treatment arms with regard to
safety outcomes; the most common adverse events were peripheral
neuropathy (52.9% [1.6% grade >3] vs 53.9% [1.1% grade 23]), nau-
sea (41.6% [1.1% grade >3] vs 36.8% [0.5% grade 23 1), neutropenia
(30.8% [28.3% grade >3] vs 32.6% [30.8% grade 23]), and diarrhea
(30.8% [3.9% grade 23 ] vs 20.1% [1.8% grade 2>3]). Febrile neutro-
penia (14.3% vs 8.0%) was higher in the pola-R-CHP arm compared
to R-CHOP despite primary G-CSF prophylaxis, although the rate of
grade >3 infection was similar between the arms (15.2% vs 12.6%).

Oncology Stewardship Assessment

To fully assess the capacity of polatuzumab vedotin (and the PO-
LARIX trial) to change clinical practice, it is imperative to assess the
drug using oncology stewardship principles that factor in efficacy,
safety, and value before reaching a final decision. Based on the data
from POLARIX, pola-R-CHP was found to improve PES by an abso-
lute difference of 6.5% compared to R-CHOP, with no differences

in ORR, CR rate, or OS and a similar toxicity profile (albeit with the
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addition of growth factor prophylaxis, which is an additional costly
intervention). To fully assess the impact of a PES difference of 6.5%,
determining the number needed to treat (NNT) and expected cost
of therapy for each regimen is essential. Based on the absolute risk
reduction of 6.5% for two-year PFS found in POLARIX, the NNT

of pola-R-CHP is calculated to be 15.4; in other words, 16 patients
would need to receive pola-R-CHP to prevent one relapse compared
to R-CHOP. While at face value this doesn’t sound unreasonable,
the financial impact must be assessed to determine if this return is
worth the cost required to attain it.

Cost of therapy can be determined us-
ing the wholesale acquisition cost (WAC)
obtained from the Micromedex RedBook,
which is a conservative and generalizable
drug pricing benchmark that does not
factor in rebates or discounts negotiated
by individual health systems or retailers.
Using WAC pricing and average patient
characteristics (BSA = 2.0 m?, weight = 75
kg), the cost of six cycles of pola-R-CHP is
approximately $152,185; using the same
parameters treatment with six cycles of
R-CHOP costs approximately $58,650,
for a total difference in cost of ~$100,000
per patient treated (without factoring in
the cost of G-CSF prophylaxis mandated
by the trial).!® Given that 16 patients
would need to be treated with pola-R-
CHP in order to prevent one relapse with
R-CHOP, we find that the total cost to prevent one DLBCL patient
from progressing is approximately $1.6 million. Although salvage
therapy options for relapsed/refractory DLBCL (e.g. high dose
chemotherapy + autologous transplant, chimeric antigen receptor
T-cell therapy) are also very expensive, pola-R-CHP does not
currently appear to be a cost effective way to prevent subsequent
progression or relapse, given the small impact it has on PES in the
upfront treatment setting and the significant cost of substituting it
for vincristine at current price points.

Conclusion

In conclusion, although POLARIX did find an improvement in

PES compared to R-CHOP, which some may argue infers a higher
fraction of patients who attained cure, the lack of an OS difference,
small absolute difference in PES, and massive increase in cost of
therapy when using pola-R-CHP make it hard to recommend this
treatment regimen over R-CHOP in frontline treatment of DLBCL
at this time.
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During a time of unprecedented professional burnout, HOPA lead-
ers, members, and staff continue to work together to fulfill the mis-
sion of supporting the hematology/oncology pharmacy profession.
More than 1,400 of us gathered in Boston at the end of March for
Annual Conference 2022 (AC22), our first in-person learning event
since COVID-19 began. Another 200 professionals participated in
AC22 Encore in May. That sets a new record for annual conference
attendance in our nearly 20-year history.

You Matter

I want to thank Larry Buie, Immediate Past-President, and the
2021-2022 HOPA Board of Directors for their continued leadership.
I also want to thank David DeRemer, Past-President, and Patrick
Medina, Treasurer, for their years of service on the HOPA Board of
Directors.

Mostly, I want to thank all of you, our HOPA members, for
continuing to persevere through a public health crisis and related
loss and exhaustion. Your work has inspired four focus areas for the
coming year.

Build on Novel COVID-19 Practices

“Pivot” is a word often used to describe what we as pharmacists and
technicians had to do at the onset of COVID-19. We all pivoted to
telemedicine and video visits, and many of us transitioned patients
to oral treatments or extended cycle dosing of traditional chemo-
therapy. For some of us, the necessity of going remote has led to
monitoring patient laboratory values and vitals with wearable tech-
nology.

It is important that we all continue to expand these practic-
es — especially those that make cancer care more accessible and
efficient. Can we offer telehealth for follow-ups that don’t require
physical exams? Could video visits help patients on oral cancer
therapies prevent toxicity? Can electronic consultations and
medication reconciliation further the use of precision oncology and
pharmacogenetics?

I encourage you to share your innovations in care and publish
your quality and research projects! Your examples of patient
advocacy throughout a global pandemic help elevate the role of the
hematology oncology pharmacist in the long-run.

Expand Diversity, Equity, and Inclusion (DEI) Initiatives

When HOPA's official DEI Statement was published late last year, it
was just the beginning of our formalized commitment to patients
and each other. Our DEI focus is demonstrated by how we advocate
for equitable health policies and more inclusive research studies. It
is seen in how we diversify our educational products and resources
to reflect the needs of all members.

Thanks to the hard work of the DEI Task Force, the tenets of
DEI are embedded in HOPA policies and procedures, committee
and leadership requirements, and strategic planning for 2023 and
beyond. The DEI Task Force, which was a time-limited initiate, is
now a full committee with new members as of June 1 of this year.

Improve the Health of HOPA and our Members

The health of an association can be measured in a couple of ways —
growth and stability of the organization itself, and the health, well-
ness, and productivity of our members. Some initiatives allow us to
improve the health of both the organization and individuals.

This year, a Wellness Task Force (to combat burnout) and
the HOPAmbassadors Task Force, which makes members into
spokespeople, have been added to the list of volunteer engagement
opportunities. Members also can still volunteer for roles in Advoca-
cy, Student Engagement, and the Patient Advisory Panel.

Recognize and Manage Burnout

While we have all felt the fatigue of COVID-19, as hematology/on-
cology pharmacists, we were feeling burned out from patient care
activities long before the pandemic began. Research, including from
HOPA member Allison Golbach from the University of Kansas, has
shown us the extent of burnout’s prevalence and impact.

Now, HOPA is poised to take the next step, which is to combat
burnout with health and wellness activities to support ourselves
and one another. The new Wellness Task Force will glean and share
insights and recommendations from wellness consultants, includ-
ing AC22 Keynote speaker J. Bryan Sexton, PhD, from the Duke
Center for Healthcare Safety & Quality.

Perhaps most notably, the Wellness Task Force is charged with
developing tools and resources to recognize and manage burnout.

I'look forward to a productive year of leading — and learning
from - each of you. Thank you for all you do to help ensure all indi-
viduals affected by cancer have a hematology/oncology pharmacist
as an integral member of their care team. @@
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THE PRACTICE OF
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Persevering through a pandemic, loss, and
burnout.
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