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The
medical
profession
is a constantly
evolving
field.
Each pharmacy
year, new school
findingsapplication
from research
If you
were to
read the personal
statement
on your
average
you
further
expand
the
horizons
of
medicine.
Due
to
the
ever
changing
field
of
health
care,
might find the phrase, “I want to be a pharmacist to help people.” The truth is, pharmacists
are at
professionals
in this realm
of practice
to push
the threshold
havingistoplanned.
stay
the core of a patient
care and
can playcontinue
a vital role
in molding
the wayofinlearning,
which therapy
current
the most work
recentinavailable
information.
Pharmacists
are vital healthcare
Clinicalwith
pharmacists
tandem with
other health
care professionals
in order toprofessionals
optimize the

who possess
the ability
to analyze
theexceptional
new data, making
the best
patient-centered
decisions
based on as
their
findings.they
It is play
unrealistic
outcome
of a patient’s
care.
With their
knowledge
of medication
therapy
and background
a clinician,
a vital to
think that pharmacists know and understand every drug/interaction in the world. In fact, their role on the team is to be aware of where
role within that team. SCCP’s core values are centered around promoting excellence in patient care, research, and education. Each year,
to find the information and to convey the ideas in the literature in a concise manner in order to make therapeutic decisions.
the University at Buffalo’s SCCP chapter has been able to successfully incorporate these values into event planning for students.
With their knowledge of medication therapy and background as a clinician, a pharmacist plays a vital role within the patient care
Inteam.
the Fall
semester,
thevalues
SCCPischapter
set up
two “Dinner
and Discussion”
events
enabled
students
to profession
get a personalized
One2017
of SCCP’s
core
to promote
excellence
in patient
care, research,
andwhich
education.
The
evolving
demands
insight
into
the
typical
day
of
two
clinical
professors.
Our
first
event
hosted
Dr.
Robert
Wahler
Jr.,
PharmD,
CPE,
who
discussed
a student population that grows along with the ever-changing environment. SCCP prides itself on providing students these
varying
careersprinciples
in Hospice.
Through them
his insightful
dialog, Dr. Wahler
wasyear,
able to
studentsataBuffalo
glimpse(UB)’s
of the palliative
end-of-life
fundamental
to navigate
on their educational
path. Each
thegive
University
SCCP chapter
has
been
able
educatetothe
members
with
these
facts
in mind.
care
that
he to
provides
hisstudent
patients,
all while
being
able
to enjoy
some Wegman’s subs. It was a win-win. Additionally, our second
event hosted Dr. Edward Bednarczyk, PharmD, FCCP, FAPhA, who spoke about his research in medical marijuana. With its
In the Fall 2018
semester,
the SCCP
setgrowing
up a Dinner
Discussion
withof
Dr.
Donald
Mager,
who
evolutionary
growth
in healthcare,
thischapter
currently
topicand
caught
the interest
many
students.
One
of discussed
the hardestvarying
aspectscareers
to
in
pharmacokinetic
and
pharmacodynamics
research.
Dr.
Mager
is
one
of
the
most
highly
regarded
PK/PD
researchers
the new
grapple with in pharmacy school is choosing which part of pharmacy appeals to you most. These Dinner and Discussion of
events
are aera,
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great
way for students
to topics
get a more
“behind
the scenes”
look
at the
profession
faculty
members.
The highStudents
successenjoyed
rate of these
He simplified
complex
and gave
students
a glimpse
into
what
goes on infrom
a typical
day
of a researcher.
the
events
will
make
them
a
postage
stamp
for
future
semesters.
stress-free learning environment while eating some Wegmans subs. This tradition has always been a student favorite and will
continue for semesters to come.
In Spring of 2018, we had over fifteen students enter into the Clinical Research Challenge. From these fifteen students, a team of 4
students
SCCP tries
weretochosen
incorporate
to represent
as much
UBSPPS
fun intointhe
thelearning
second experience
round of theaschallenge.
possible. One
The event
challenge
that included
SCCP hasanalyzing
been hosting
current
forresearch
the past
three yearsinisthe
called
"Extra Life."field.
ExtraToLife
a globalunderstanding
event that aims
moneya and
for the Children’s
Miracle
developing
pharmaceutical
testisstudents
oftotheraise
research,
briefawareness
written assessment
was given.
As a
Network
Hospitals.
These
hospitals
provide
treatment
to
32
million
kids
across
the
United
States
every
year.
Extra
Lifers
came
in
pharmacist, being able to analyze
medical literature is crucial in order to staying up to date on the newest findings in the profession.
nationwide on November 3rd and played video games or board games together in order to grow awareness and donate money to the
The Clinical Research Challenge goes hand-in-hand with the Journal Club that the organization runs every semester. This year’s
cause. It allowed people to use their video game addiction and to have fun for a good cause. SCCP donated all proceeds from the
journal
analyzed
LEADER
event, club
which
totaled the
more
than $60,Trial.
to theStudents
cause. were able to get together and discuss various components of the trial as they taught
one another the best ways to evaluate a primary document. The Journal Club prepares our members for the Research Challenge that
proceeds
it inthe
thestate
following
months.
Theaevaluation
learned
from both
the Research Challenge and Journal Club are major
Each year,
organization
holds
conferenceskills
in which
students
and pharmacists
skillsets
that
pharmacists
will
need
to
draw
upon
as
future
clinicians.
go to learn and present research that has developed over the past year. In November
2018, over 30 UB students attended the NYS-ACCP Conference in Cooperstown, NY.
While the conference is mostly directed toward current pharmacists, students that
attended expressed that they greatly benefited from the knowledge accumulated
throughout the day. A new addition to the conference schedule was a student "Pharmacy
Quiz Bowl." Each school selected a team of three students to play in a jeopardy-like
game, where they answer therapeutics questions as quickly as possible. The UB SCCP
chapter brought home the first-place trophy with a resounding victory against the other
three schools that participated. This was a very exciting portion of the conference that
future students will want to be a part of and defend the title in following years.
In the Spring 2019 semester, the organization held a Journal Club with one of the faculty
members, Dr. Edward Bednarczyk. With his help, our members analyzed an article that
discussed a Phase III trial about Epidiolex, which is a new FDA-approved medical
UB is a top school in the realm of pharmacy.
marijuana treatment for seizures. Students gathered together to discuss the literature,
helping each other go through primary literature. As mentioned previously, pharmacists
will be called upon by clinicians to analyze the literature in order to help make proper
therapeutic decisions for patients. The skills learned from the Journal Club will help
make proper therapeutic decisions for patients. The skills learned from the Journal Club
will help students practice using skills essential to evidence-based medicine in their
careers.

Omar Marzouk (left), Jean Tian (middle) and Atul
Dilawri (right) win 1st place in the “Pharmacy
Quiz Bowl” at the 2018 NYS ACCP Conference

Lastly,
organization
is in the
process
implementingmedicine
a new event
into careers.
the regular yearly agenda. SCCP is starting an event called
studentsthe
practice
using skills
essential
to of
evidence-based
in their
the "Clinical Topic Discussion." This event is geared towards prompting students to do research on a given topic and to become more
involved
in the
real life aspects of pharmacy.
SCCP
is an active
part of the UBSPPS
and willthis
continue
givebenefit
students
the ability to
comfortable
presenting/interviewing.
The skills,
feedback,
and experiences
learned through
projecttowill
students
grow
in
their
education.
throughout their pharmacy career. SCCP has made it their goal to prepare students for residency positions, and we believe this event
could be a factor that separates UB graduates from other students.
-Christopher Brighton, PharmD Candidate, UBSPPS Class of 2021
It is important to find a field of pharmacy that interests you; otherwise, you may struggle to find it exciting. School can be extremely
difficult for students when they go through it alone. Our organization provides students a glimpse into the exciting clinical side of
pharmacy while allowing them to learn alongside friends and mentors. The SCCP chapter at UBSPPS extends itself even further into
the student body and aims to get students involved with hands-on learning experiences outside of the classroom. SCCP has been an
active organization in UBSPPS for four years thus far and will continue to enable students to grow in their education for years to
come.
Christopher Brighton, PharmD Candidate, UBSPPS Class of 2021

-

Dinner & Discussion with Dr. Joshua Sawyer, PharmD, AAHIVP
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Role of Aimovig™ in Migraine Therapy
The
recentlybydiscovered
CRISPR
(clustered
regularly
interspaced palindromic repeats)/Cas9
(CRISPR-associated
protein)
system
Developed
Novartis and
Amgen
in May 2018,
Aimovig™(erenumab-aooe)
was the first FDA
approved calcitonin
gene-related
peptide
antagonist
indicated
the prevention
of migraine
attacksand
in adults.
to theforeign
advent genetic
of this rapidly
exists
in (CGRP)
nature asreceptor
an adaptive
bacterial
defensefor
mechanism
that serves
to recognize
silencePrior
incoming
elements
1 and topiramate were the only agents available FDA approved for migraine prophylaxis.1
burgeoning
drug and
class,
sodiumviruses.
valproate
such
as plasmids
bacterial
CRISPR stores the DNA sequences of invading foreign genetic material and upon reinvasion of
the same TM
element, the system recognizes it and directs the Cas nuclease to induce a double-stranded DNA cleavage.2 Upon
Aimovig has a unique place in the therapeutic management of migraines due to its high efficacy and mild side effect profile. 2 It is a
excision,
the DNAmonoclonal
repair mechanism
is used
induce
either
non100% humanized
antibody
whichtothe
patient
self-administers
by SureClickTM auto-injector technology subcutaneously
homologous
end
joining
(NHEJ)
or
homologous
directed
repair
every four weeks. The dosing is 70mg per injection, although some patients may receive benefit from a 140mg injection. 3 The phase
Figure 1
4
(HDR)
by inserting
a specific
DNA
as 6.6
seenmigraine
in Figuredays
1.3, per
II trial that
was pivotal
resulted
in a sequence
decrease of
month (at both doses) in patients that experienced chronic
migraines, or
or 15
15 or
or more
more migraine
migraine days
days per
per month.
month.44 The
The two
two subsequent phase III trials, STRIVE and ARISE demonstrated a
migraines,
reduction
in
migraine
days
per
month
in
patients
with
episodic
This
innovative
gene
editing
system
has
been
widely
used
as a aor chronic migraines by at least 50% (at both doses) with similar
subsequent phase III trials, STRIVE and ARISE demonstrated
safety
as
placebo.
The
phase
III
trials
also
demonstrated
efficacy
research
but its therapeutic
application
for treating
genetic or in patients refractory to traditional migraine treatment, which is
reductiontool,
in migraine
days per month
in patients
with episodic
defined
as
prescription-strength
NSAIDs,
drugs
in
the
triptan
chronic migraines
by at
least
50% (atfuture
both direction.
doses) with similarclass,
safetyand
as adjunctive options, and/or has failed one trial of migraine
disorders
has a particularly
exciting
TM
prophylaxis.
has also
beendemonstrated
well-toleratedefficacy
throughout
the trials with commonly reported side effects of injection site reactions
placebo.
The Aimovig
phase
III
trials
in
patients
5,6
and constipation.
refractory
to traditional migraine treatment, which is defined as
For instance, CRISPR/Cas9 can be used to treat monogenic recessive
prescription-strength NSAIDs, drugs in the triptan class, and
disorders
to loss-of-function
mutations
such
as cystic fibrosis,
adjunctivedue
options,
and/or has failed
one trial
of migraine
prophylaxis.
TManemia, or Duchenne muscular dystrophy by correcting
sickle-cell
Aimovig has been well-tolerated throughout the trials with
the
causative
mutation.
dominant-negative
disorders
such
commonly
reported
sideIneffects
of injection site
reactions
andas
5,6
constipation.
familial
amyloid polyneuropathy and retinitis pigmentosa, NHEJ
Image of Aimovig™ (erenumab-aooe) SureClick Autoinjector for subcutaneous
injection.
repair mechanism can be utilized to inactivate the mutated allele to
5
As the majority
of migraine
achieve
therapeutic
benefits.sufferers are women, prophylaxis measures using sodium valproate and topiramate are not commonly
utilized due to significant, known, teratogenic effects. Both are not without other challenging side effects in men and women, such as
peripheral neuropathy. AimovigTM confers another prophylactic option for patients and has demonstrated efficacy and superior safety,
It is to note that its therapeutic application is not limited to solely repairing
mutations in inherited disorders. Lombardo et al. inactivated
even if the effects on pregnancy and lactating women are not yet studied. 4
CCR5 receptor in lymphocytes through the NHEJ-mediated method which may be a viable strategy for fighting HIV infections.6 This
technology
can also
bring
curative
effectsTMagainst
statin-resistant
hyperlipidemia
or hypercholesterolemia
through
deletion
of
Cost is the hurdle
that
prevents
Aimovig
from benefiting
a wider
breadth of patients
in practice. At $6900
per year
of prophylaxis,
7, 8
orangiopoietin
andcompanies
PCSK9. and
Additionally,
it can prefer
be usedtotokeep
engineer
therapeutic
cells.
instance,
Couzin-Frankel
modified
the
private insurance
public programs
it off the
formulary
andFor
cover
oral triptan
treatment instead.
From
9 treatment may be
the resultsantigen
of the STRIVE
ARISE
trials,
that
migraines
to traditional
migraine
chimeric
receptor Tand
cells
ex vivo
andpatients
reinfused
thehave
cellschronic
into a patient
for refractory
specific cancers
cell targeting.
the niche group that would benefit the most from AimovigTM, perhaps warranting administrative hoop-jumping for coverage. Cost
TM
issues
Aimovig
a safeofand
effective
option for
migraine
attacks
in adults,Nevertheless,
adding a new there
level are
of protection.
As
seenaside,
above,
there are is
variety
clinical
applications
topreventing
the new genome
editing
technology.
still challenges
that must be overcome. Even though, permanent genome modification has advantages over repeated administrations like siRNA
Jean Tian, PharmD Candidate, UBSPPS Class of 2020
treatments, which requires continuing therapy, the long-term physiological effect is yet unclear. Additionally, it is imperative to have
safe and efficacious delivery systems to the specific disease sites for genome editing therapy. One of the biggest concerns of the
application
References:of CRISPR/Cas9 is the production of off target mutations, resulting in detrimental effects to the patient. In fact, a higher
1. Buse D,ofLipton
R, Hallström
et al.found
Migraine-related
disability,
impact,toand
health-related
quality of life
among
frequency
off target
effects hasYbeen
in human cells
in comparison
mice
cells; thus, researchers
must
find patients
ways to with
minimize
episodic
migraine
receiving
preventive
treatment
with
erenumab.
Cephalalgia.
2018;38(10):1622-1631.
such adverse effects before this application can be fully utilized in clinical settings. Once such safety has been proven, it is clear that
this doi:10.1177/0333102418789072
technology will go beyond simply reducing the symptoms of disease, but cure it.
2. AIMOVIGTM [package insert]. Thousand Oaks, CA: Amgen Incorporated and Novartis Pharmaceuticals Corporation; 2018
3. Aimovig. Lexi-Drugs. Lexicomp. Wolters Kluwer Health, Inc. Hudson, OH. Available at: http://online.lexi.com. Accessed March
- Se Jin Kim, PharmD Candidate, UBSPPS Class of 2021
8, 2019.
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New Drug Indication: Dupilumab (DupixentTM)
What Is
is it:
It:
TM
Dupilumab
(Dupixent
) was approved
in October
2018 asdrug
an add-on
Tezacaftor/ivacaftor
(Symdeko™)
is a novel
combination
developed by Vert
maintenance treatment for patients at least 12 years of age who have moderateto-severe asthma with an eosinophilic phenotype, or with oral corticosteroiddependent asthma. 1 Dupilumab was developed by Regeneron Pharmaceuticals
and originally FDA-approved in March 2017 for treatment of moderate-tosevere atopic dermatitis.
What does it treat:
Asthma is
is aa common
common chronic
chronic lung
lung disease
disease that
that affects
affects 8.4%
8.4% of
of the
the U.S.
U.S. population and 4.3% of the population worldwide.2 It is
Asthma
2
population
and
4.3%
of
the
population
worldwide.
It
is
characterized
by airway inflammation. 3 Type 2 inflammation, which is
characterized by airflow obstruction, bronchial hyperresponsiveness, and
3
4
airflow
obstruction,
bronchial
hyperresponsiveness,
and
airway
inflammation.
mediated
by interleukin-4
(IL-4)
(IL-13),
has
been observed
inresulting
about 50%
of of
patients
asthma.
have
The
mutations
in CFTR seen
withand
CFinterleukin-13
patients are divided
into
5 classes
based on
type
defectwith
and the
degreeStudies
of function.
Type
2
inflammation,
which
is
mediated
by
interleukin-4
(IL-4)
and
also
found
an
association
between
type
2
inflammation
and
serum
levels
of
eosinophils,
fraction
of
exhaled
nitric
oxide,
and
serum
Class
I disrupts the translation of the CFTR mRNA which results in no CFTR protein present. Class II mutations result in decreased
interleukin-13
IgE
levels.5,6 (IL-13), has been observed in about 50% of patients with
production
and misfolding
CFTR
Thebetween
most common
mutation, termed F508del, which accounts for 86.2% of all CF
asthma.4 Studies
have also of
found
an protein.
association
type 2 inflammation
mutations,
falls
into
this
class.
Class
III,
known
as
gating
mutations,
normal
protein
production
theythat
arevary
not over
and serum
levels
of eosinophils,
fraction
of exhaled
nitric
oxide, andresult
seruminIgE
Patients
often
present
with respiratory
symptoms,
such
as wheezing,
shortness
of breath,
chest
tightness,however
and cough,
5,6
levels.
functional
to an inability
open.
The most
common
mutation
in this class
is G551D. Classdisease,
IV alsoand
results
normal
protein
time
and indue
intensity.
Of thosetowith
asthma,
about
20% have
uncontrolled,
moderate-to-severe
theyinhave
multiple
exacerbations
per yearonly
and some
no relief
of for
symptoms
being
inhaler therapy
theleast
GINA
guidelines
or
production;
however,
allow
chloridedespite
transport
dueon
toappropriate
narrower channels.
Class Vaccording
mutations,tothe
common,
result
7
NAEPP
guidelines.
addition to
the short-acting
beta-2 agonist that should be used as needed for symptom control, patients with
in
decreased
but fullyInfunctional
CFTR
protein.
moderate-to-severe asthma should be on maintenance therapy with medium- or high-dose inhaled corticosteroids (ICS) and longacting beta-2 agonists (LABA), and oral corticosteroids may also be necessary if their asthma is still not controlled with a high-dose
Common manifestations
of CF include pulmonary infections, exocrine dysfunction, digestive problems, thick mucus build up in the
ICS and LABA.8
lungs, and severe breathing difficulties. These can be chronically debilitating, resulting in a life expectancy of 37 years in the United
States.
Symdeko™
has been approved for treatment of CF in patients age 12 years and older with two F508del mutations or any 1 of
Mechanism
of action:
26
single mutations
approved
by theIgG4
FDA.antibody that binds to the α subunit of the interleukin-4 receptor (IL4Rα), thereby blocking
Dupilumab
is a human
monoclonal
IL-4 and IL-13 signaling.1 This subsequently inhibits cytokine-induced inflammatory responses, which includes the release of nitric
oxide and IgE,
are involved in Type 2 inflammation.
Mechanism
of that
Action:
Ivacaftor increases channel opening for patients with Class III and Class IV mutations. Tezacaftor increases delivery of CFTR
Dosing:
transporters to the cell surface. Hence, they work together to increase both the quantity and quality of CFTR proteins present on
Dupilumab is injected subcutaneously and can be given either with an initial dose of 400 mg followed by 200 mg injected every other
epithelial
cells.an initial dose of 600 mg followed by 300 mg every other week, which is recommended for patients with oral
week, or with
corticosteroid-dependent asthma.9 There are no dose adjustments for hepatic or renal impairment provided by the manufacturer, as
Dose:
there was no formal trial to study the effects of dupilumab on renal or hepatic function in patients with hepatic or renal impairment.1
This medication
should
be stored
the refrigerator
between 2 and
degrees Celsius.
If ainpatient
misses and
a dose,
theytablet
should
Symdeko™
is taken
by mouth
as 1inyellow
tablet of Tezacaftor
100 8mg/ivacaftor
150 mg
the morning
1 blue
of take it as
soon
as
they
can,
as
long
as
it
is
within
7
days
from
the
missed
dose.
Ivacaftor 150 mg in the evening about 12 hours apart. No dosage adjustments are required for mild hepatic and renal impairment.
The evening dose of 150 mg Ivacaftor is omitted in moderate-severe hepatic impairment. No studies have been done in severe renal
Adverse events:
impairment
or ESRD;
cautionaisreaction
recommended.
This medication
should
food
improve
1 absorption. It
The most common
sidehowever,
effect includes
at the injection
site, which
occursbeintaken
10% with
to 18%
oftopatients.
Other side effects
should
be taken
withincreased
strong CYP3A
inducers
or inhibitors,
since in
these
alter theAmetabolism
andalert
exposure
the drug.
Innotice
the
includenot
throat
pain and
levels of
eosinophils,
which occur
2% will
of patients.
patient should
their of
doctor
if they
event
of ahaving
missedandose
that reaction,
is 6 hourschanges
or less, in
thevision
missed
can be
taken. If more than 6 hours has passed, the missed dose should
they are
allergic
or dose
eye pain
or swelling.
be omitted and the next dose should be taken at the usual time.
Studies involved in approval:
One Phase
III clinical
Adverse
Drug
Events:trial, known as LIBERTY ASTHMA QUEST, demonstrated benefit in patients with uncontrolled, moderate-tosevere asthma, leading to its approval for that indication and for patients with an eosinophilic phenotype. 10 Sponsored by Sanofi and
The most common side effects include headache, nausea, sinus
congestion, cough, and dizziness. Symdeko™ may also cause
Regeneron Pharmaceuticals, the manufacturer of DupixentTM (dupilumab), the study examined the effectiveness and safety of
elevated
AST
and
ALT
and
may
lead
to
the
development
of
cataracts.
These
before and
during treatment.
dupilumab in patients age 12 years and older with at least a 1-year history
of should
asthma.beIt monitored
was a randomized,
double-blind,
placebocontrolled trial with a total of 1902 participants, of which 1638 completed . Patients were randomized in a 2:2:1:1 ratio to receive
Studies
Involved in
add-on dupilumab
at Approval:
a dose of 200 mg or 300 mg every 2 weeks or matched-volume placebos. The intervention period was 52 weeks
long, and
theIII
post-intervention
follow-up period
was
long.
Three
Phase
clinical trials demonstrated
benefit
for12CFweeks
patients
taking Symdeko™. The most influential was the EVOLVE trial,
sponsored by Vertex Pharmaceuticals, which examined the safety and effectiveness of Symdeko™ in 509 CF patients age 12 years
Inclusion
criteria
current
with medium-to-high-dose
inhaled corticosteroid
plus placebo-controlled,
no more than than two
additional
and
older with
twowere:
copies
of thetreatment
F508del mutation.
The study was a randomized,
double-blind,
parallel-group,
controllers such as a LABA or leukotriene-receptor antagonist; FEV1 ≤ 80%; FEV1 reversibility ≥ 12% and 200 ml; and worsening
multicenter study that lasted 24 weeks. It was conducted in 91 sites across the U.S., Canada, and Europe. Patients were randomized
of asthma in the previous year that results in hospitalization or treatment with systemic corticosteroids for at least 3 days. 10 Exclusion
in
a 1:1 included
ratio to betheinfollowing:
the treatment
groupwith
or the
placebo
The randomization
was
stratified
by age, current
sex, andsmoker
baseline
1.
criteria
patients
weight
> 30group.
kg; patients
with COPD or
other
lung disease;
or FEV
cessation
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of smoking within the past 6 months; and previous smoker with > 10-year smoking history. There were two primary outcomes
The
treatment
group received
100
mg tezacaftor/150
mg ivacaftor
the morning
andfrom
150 baseline
mg ivacaftor
hours later. The placebo
assessed:
the annualized
rate of
severe
exacerbation events;
and theinabsolute
change
in the12pre-bronchodilator
FEV1 at
group
followed
a
regimen
of
visually
similar
tablets
taken
as
the
same
regimen.
Key
inclusion
criteria
for
the
studyanalysis
included
week 12. The secondary endpoint was percentage change in pre-bronchodilator FEV1 from baseline. A subgroup
was also
3 greater than 40 and
homozygous
F508del
mutations,
of CF outcomes
defined asinsweat
chloride
greatereosinophil
than 60 mmol/L,
FEV%
performed with
the same
primarydiagnosis
and secondary
patients
with blood
count ≥ and
300/mm
.
less than 90% of normal. Key exclusion criteria included comorbidities that could act as confounders, any respiratory infection,
An intention-to-treat
analysis
was performed.
Compared
to placebo,
patients women.
treated with dupilumab had lower rates of severe asthma
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respectively, compared to placebo.10 The adjusted annualized rate of severe asthma exacerbations was 0.46 in patients on lower-dose
The primary outcome examined was the absolute change in percent predicted forced expiratory volume in one second (FEV 1) from
dupilumab, versus 0.87 in those on matched placebo (95% CI, 0.39-0.53); for those on higher-dose dupilumab, the rate was 0.52,
baseline
through
week
as wellplacebo
as numerous
outcome
measures the
including
change
in BMI,
CFQ-R
score,
versus 0.97
in those
on24
matched
(95% secondary
CI, 0.81-1.16).
Additionally,
subgroup
analysis
showed
thosedomain
with blood
3
change
in sweat
andbenefited
number of
pulmonary
exacerbations.
Of the 475
CF patients
who with
completed
the study, the
meanitFEV
eosinophil
countchloride,
≥ 300/mm
more
from either
dose of dupilumab,
compared
to those
lower eosinophil
counts;
was 1
at
baseline
60.0%
of the predicted
value.on
The
change
from
baseline through
week 24compared
was 3.4%topoints
in the
65.8%
and was
67.4%
(p<0.001)
lower for those
themean
lowerabsolute
and higher
doses
of dupilumab,
respectively,
placebo.
treatment group compared to 0.6% points in the placebo group. Moreover, there was a 35% reduction in pulmonary exacerbations in
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in the change
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treatmentalso
group
compared
to the placebo
group. in FEV1 before bronchodilator use from baseline. In the overall trial population,
patients on the lower-dose dupilumab experienced a change of 0.32 L, compared to 0.18 L with matched placebo (difference, 0.14 L;
p<0.001); patients on the higher-dose treatment showed a change of 0.34 L, compared to 0.21 L with matched placebo (difference,
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dupilumab versus 0.21 L with matched placebo (difference, 0.21 L; 95% CI, 0.13-0.29); 0.47 L with higher-dose dupilumab versus
0.22 L with matched placebo (difference, 0.24 L; 95% CI, 0.16-0.32).
- Jessica Greger, PharmD Candidate, UBSPPS Class of 2019, UB SCCP P3 Student Liaison
Overall, the study found that patients aged 12 years and older with
moderate-to-severe
asthma UBSPPS
benefittedClass
from adding
and uncontrolled,
Melissa Dhanraj,
PharmD Candidate,
of 2020
on dupilumab to their ICS+LABA therapy, and that patients with asthma of eosinophilic phenotype benefited more compared to those
with a lower blood eosinophil count.
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Cannabidiol: Management of Dravet Syndrome
Background:
Dravet syndrome is a form of early childhood epilepsy characterized by episodes of prolonged febrile and afebrile seizures within the
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complete inactivity of seizures is rarely achievable.1
First and foremost, due to an extremely narrow therapeutic index, warfarin is closely monitored in the inpatient setting via a blood test
Introduction
in
which the INR is measured. It is also the most frequently used oral anticoagulant in the community. 2 This lends to a dismal
Previous small randomized studies on the use of cannabidiol in epilepsy have been too small to provide definitive answers on its
statistic: according to national public health surveillance data, warfarin led to 17% of emergency department visits, and two-thirds of
applications. Nevertheless, there is immense public interest in the use of cannabidiol in the treatment of refractory
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researchers at the Mayo Clinic have determined: “individuals over age 75 have a much higher risk of GI bleeds than younger patients,
if using dabigatran or rivaroxaban instead of warfarin.”4 Therefore, uneclipsed and predominant within the outpatient setting, warfarin
Pharmacology
monitoring
services remains to be an invaluable factor in optimal therapy.
The exact mechanism of action of how cannabidiol exerts anticonvulsant effects in human is unknown. However, it appears that it
does not have any appreciable affinity for the cannabinoid receptors. It also lacks the psychoactivity of tetrahydrocannabinol.3 Animal
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This trial was a multinational, randomized, double-blind trial. It started with a 4-week baseline period where caregivers recorded daily
seizure frequency of participants, and those that satisfied inclusion criteria were randomized 1:1 to receive either placebo or
Monitoring warfarin levels and not being able to act upon the results may negatively affect the value of the service. That is,
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Haenszel test. Change from baseline for the Caregiver Global Impression of Change was analyzed using an ordinal logistic-regression
model.3
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Results
In patients receiving cannabidiol, convulsive seizure frequency in a 28-day time frame saw a median change of -38.9% (interquartile
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garners an open and even welcoming response from patients, as studied by Michael Klepser, PharmD, FCCP, who also is a faculty
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3
participants
stated they were comfortable with a pharmacist preforming a finger-stick test. Without a doubt, patient trust factors
significant difference.
heavily into optimal healthcare. Pharmacists continue to grow their reputation by playing an active role within the community.
Adverse Events
According
to the National Community Pharmacists Association (NCPA), “Point-of-care testing is predicted to exceed immunizations
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establish a CPA, is in a good position to improve patient therapeutic outcomes not just with warfarin monitoring, but with other
somnolence, and diarrhea. Somnolence was the most common adverse event in the cannabidiol group. It was found that a majority of
chronic disease management, and even acute infections—improving access to care and affordability.
patients who experience somnolence were also taking clobazam. This prompted a dose reduction in the cannabidiol group, which then
saw eventual improvements in their side effect profile. 3
- Maggie Krikheli, PharmD Candidate, UBSPPS Class of 2021
Elevated Liver Aminotransferases
Overall, 12 patients in the cannabidiol group and 1 in the placebo group had elevated levels of liver function enzymes, and it was
found that these patients were taking a form of valproate. As the study progressed, their aminotransferase levels eventually returned to
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A Randomized Trial of E-Cigarettes vs. Nicotine Replacement Therapy
(TEC Trial)
Background
The number of teen users of e-cigarettes has outnumbered the number of adult users.1 Recently, they have been scrutinized for the lack
of efficacy for their initial use as a method for smoking cessation and for companies’ marketing tactics that have been correlated to
increase popularity in teen smoking. There are 2 main types of e-cigarettes available on the market: closed and opened systems. Open
systems are refillable with nicotine and flavoring solutions, or juices.2 Closed systems are disposable or use disposable cartridges.
These can be further broken down to reusability, which is determined by whether or not the e-cigarettes are rechargeable. According
to a publication by AAP, reusable open system e-cigarettes or tanks have been used more often.2
E-cigarettes contain vegetable glycerin, propylene glycol, benzoic acid, and a proprietary blend of flavors.3 Although many studies
have been conducted on the dangers of cigarettes, few have studied the effects of chemicals vaporized in e-cigarettes. Additionally, ecigarette companies are not required to release a list of ingredients in their proprietary blend of flavors. Due to the lack of studies on
the vaporization of proprietary blends, researchers do not know what the dangers of e-cigs are. Another danger of e-cigarettes comes
from DIY sites. A quick web search would show adolescents how to make their own nicotine solutions. With the exception of
nicotine, any adolescent can buy these ingredients online without being of age. These solutions can often introduce chemicals from the
environment into their lungs, causing further toxicity. In a published by APP, researchers found that 23.1% of adolescents that
regularly smoked e-cigs progressed to exclusively smoking cigarettes.2,4
Introduction
The TEC trial, which was published in the NEJM in February 2019, evaluated the effectiveness of e-cigarettes compared to nicotine
products approved for smoking cessation. Prior to the study, a Cochrane review showed e-cigs containing nicotine were more
effective in smoking cessation compared to e-cigs without nicotine. They were unable to determine if e-cigs with nicotine was more
effective than traditional nicotine replacement therapy (NRT), and more data was needed to reach a definitive conclusion. Thus, this
study was conducted to compare the effectiveness of smoking cessation with e-cigs with nicotine versus NRT.4,5
Pharmacology
NRT is commonly used to help with smoking cessation by alleviating nicotine withdrawal symptoms. A tapering strategy is used to
help reduce and wean off the number of cigarettes. Nicotine acts on postganglionic neurons in the SNS and PNS, skeletal muscle, and
nicotinic receptors in the CNS system. Nicotine in cigarettes works by acting on the nicotinic acetylcholine receptors expressed on
dopamine neurons, causing dopamine release. Chronic stimulation leads to nicotine tolerance and withdrawal symptoms can occur
when it’s not stimulated.6,7
Inclusion/Exclusion Criteria
Inclusion criteria were 18 years and older, current smoker accessing a stop smoking service, and able to read/write/understand
English.5 Exclusion criteria were pregnant or breastfeeding, a strong preference to use or not use NRT or e-cigs in the quit attempt,
currently using NRT or e-cigs, and already enrolled in interventional research. Patients who used the non-assigned product for at least
5 consecutive days or if they didn’t complete the 52-week follow-up were excluded.5
Trial design
This was a two-group, pragmatic, multicenter, individually randomized, controlled trial conducted in the United Kingdom. Patients
either received e-cigarettes or NRT of their choice. 886 participants were randomized on the quit date in a 1:1 ratio. Patients in the ecig group received a starter pack containing the e-cig device and a 30 mL refillable bottle of 18mg/ml nicotine. The NRT group
received a 3-month supply of their choice of NRT. They were free to switch between products and the use of combination therapy was
encouraged. After 3 months, they were encouraged to buy their own supplies. Smoking status and expired monoxide level were
measured at baseline, week 4, and week 52. Other data collected were ratings of trial products, the rating of withdrawal symptoms
(week 1-6) and adverse reactions. All patient received multisession behavioral support, which consisted of weekly one-on-one
sessions with a clinician. Each patient was followed up by phone on week 26 and week 52. 5 The primary outcome was sustained
abstinence for 1 year using e-cigs compared to standard NRT. Secondary outcomes were participant-reported treatment usage, adverse
reactions, and respiratory symptoms.5
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Results
The abstinence rate was 18% in the e-cig group and 9.9% in the NRT group (RR 1.83; 95% CI 1.3 to 2.58; p<0.001). Both e-cig and
NRT were reported less satisfaction than cigarettes, but e-cigs provided greater satisfaction than NRT. Participants in the e-cig group
had a less severe urge to smoke compared to those in the NRT group (95% CI -0.5 to -0.1). Nausea was more frequently reported in
the NRT group compared to the e-cig group (37.9% vs. 31.3%). Throat and mouth irritation were more commonly reported in the ecig group compared to the NRT group (65.3% vs. 51.2%). Respiratory symptoms of cough and phlegm were commonly reported at
baseline, and more patients in the e-cig group had symptom-free by 52 weeks.5

.

Critiques
A limitation of this study was that it could not be blinded for the product selection. Because of the nature of this study, there was no
way to blind patients on what they were receiving. This can also be viewed as a benefit because it simulates real-world practice.
Another limitation is the long-term effects of these products. The use of e-cigs simulates the act of smoking a cigarette; therefore, it
may lead the patients to habitual use of e-cigs.
Conclusion
This trial provides more evidence in the use of e-cigs as a form of smoking cessation and nicotine replacement therapy. E-cigs have
proved to increase abstinence rates compared to traditional NRT; however, e-cigs also cause more throat and mouth irritation. This
pragmatic study, which simulates “real life,” demonstrated that they may have a role in smoking cessation in smoking cessation
service programs. However, the use of e-cigs could potentially cause habitual use of e-cigs, and further studies need to be conducted
to determine if the results of this study could be generalized to outside the UK.

Mason Chan, PharmD Candidate, UBSPPS Class of 2020, UB SCCP President
Anant Shah, PharmD Candidate, UBSPPS Class of 2022
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ACE- Inhibitors and Risk for Lung Cancer?

Introduction
This journal explores about the possibility of an association between ACE inhibitors (ACEi) and lung cancer development. ACEi are
one of the most commonly used medications to treat hypertension. Every year, around 22 million (32%) of all antihypertensive
prescriptions dispensed in the United Kingdom are ACEis. Their main mechanism of action is preventing the conversion of
angiotensin I to angiotensin II. In the absence of angiotensin II, the vessels won’t vasoconstrict, thus preventing further increases in
blood pressure. The major side effects of ACEi are dry cough and angioedema due to the accumulation of bradykinin. Without
angiotensin II, bradykinins are not broken down, which can stimulate carcinogenic growth of lung tissue as well as accumulate
substance P, a known associate of tumor proliferation and angiogenesis. In past studies, randomized controlled trials that explored the
relationship between ACEi and lung cancer have been considered invalid because of the relatively small sample sizes and short
duration of follow-up. In this study, 992,061 people were analyzed and followed up for 10 years; the study used angiotensin receptor
blockers (ARBs) as the reference.
Methods
The database the study used was the UK Clinical Practice Research Datalink (CPRD). The study cohort required all subjects to be 18
years or older and have at least one year of medical history recorded in the CPRD before initiation of any new antihypertensive drug
class between January 1, 1995 and December 31, 2015. Cohort entry was defined by the date of the first prescription. Patients with
less than one year of follow up after cohort entry, as well as those with a past diagnosis of any cancer except for non-melanoma skin
cancer, were excluded. This would avoid the possibility that the lung cancer could be due to the initial diagnosed cancer. Follow-up
was started one year after cohort entry up until whichever occurred first: diagnosis of incident lung cancer, death from any cause, end
of registration with general practice, or end of study period (December 31, 2016). Each subject was marked by three exposure
categories: ACEi alone or in combination with other antihypertensives barring previous use of ARBs, ARBs alone or in combination
with non-ACEi antihypertensives, and other antihypertensives (included those who switched from ACEi to ARB or from ARB to
ACEi for reasons like side effects). All the possible relevant confounding variables were adjusted and considered, like history of
smoking, alcoholism, use of any statins, etc. To measure general comorbidity, models were adjusted for total number of unique drug
classes prescribed the year before cohort entry.
Statistical Analysis
Poisson distribution was used to calculate both crude incidence rates of lung cancer as well as the 95% confidence interval in each
exposure group. Standard use of time-dependent Cox proportional hazard models estimated both the hazard ratio and 95% confidence
interval for incidence of lung cancer associated with use of ACEi versus ARBs. Five total imputations were combined using Rubin’s
rules to find variables with missing information; the use of ordinal logistic regression for smoking and linear regression for body mass
index, along with explanatory variables, cumulative hazards, and all confounders were utilized.
Secondary Analyses: The first was a time-dependent analysis of cumulative duration of ACEi use and incidence of lung cancer. Three
categories of predefined duration were created using estimated hazard ratios: ≤5 years, 5.1-10 years, and >10 years. Secondly was the
association between time since initiation of ACEi and risk of lung cancer using the same categories as those in the first. Thirdly,
interaction term between smoking status and exposure variables was used to investigate possible effect modifications due to smoking
status. Repetition of primary and secondary analyses were done on non-smokers as well. Sensitivity analyses were utilized to further
strengthen their findings. These were: use of a 2-3-year exposure lag period, stratifying the model to tenths of disease risk to
alternatively control confounding, and repeating the analysis using a marginal structural Cox proportional hazards model instead to
adjust for time-dependent confounding with time varying exposures. Inverse probability of treatment and censored weighting were
methods of the Cox proportional hazards model.
Results
In comparison to ARBs, ACEis were associated with an overall 14% increased risk of lung cancer. For the secondary analyses, the
study showed that the adjusted hazard ratios of cumulative ACEi use of less than or equal to 5 years was not statistically significant
(HR: 0.96-1.25; p<0.001), while cumulative ACEi use of 5.1-10 years as well as >10 years were statistically significant (HR: 1.061.40 & HR: 1.08-1.59 respectively; both with p<0.001). Time since starting ACEi showed a similar association, and overall results
were consistent with the primary analysis. Because of the large sample size and population, small effects in this study could translate
to a large number of patients at risk for lung cancer.

Critiques
Meta-analyses of randomized control trials looking at the same association were not sufficiently powered or designed to assess the
same outcomes. This was due to a relatively short median duration follow-up of 3.5 years affecting the ability to properly assess
cancerous events. While there are several observational studies looking at the same association as this study, the only one that was
sufficiently designed to investigate this study’s association had a similar conclusion with respect to cumulative ACEi use of less than
or equal to 5 years. While bradykinin’s effects were briefly mentioned in the introduction, additional effects such as stimulating
release of vascular endothelial growth factor and enhancing vascular permeability through activation of matrix metalloproteinase
(thereby facilitating tumor invasion and metastases) add to the biological plausibility that ACEi could be associated with lung cancer.
The strengths of this study included: large population size, new user design, varying exposure definition to eliminate immortal time
bias, and adjustment of potential important confounders. Limitations of this study were: information on other confounders (exposure
to radon/asbestos, family history of lung cancer, etc), precision of smoking status, adherence to treatment regimen, use of ARBs as a
comparison, possible misclassification of lung cancer, and the concern of over-detection of lung cancer due to ACEi induced
persistent cough.
Conclusion
The association between ACEi use and increased risk of lung cancer is statistically significant, with evidence of a duration-response
relation. While the observed estimates are modest, given the number of patients potentially at risk for lung cancer, further studies
must replicate these findings in other settings.

Jack Chen, PharmD Candidate, UBSPPS Class of 2021
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Clinical Spotlight: Dr. Brian Tsuji
1.

With your recent publication of "International Consensus Guidelines for the Optimal Use of the Polymyxins" what are
your future plans or what comes next? What were some of the challenges of writing these guidelines and coordinating
with various healthcare professionals?
There is considerable confusion on how to optimally use the polymyxin antibiotics. These guidelines represent consensus
recommendations from expert clinicians and scientists around the globe. The endorsement from 6 international organizations was
amazing and took years.

2.

What advise do you have for students to get involved in research? What skill sets can students learn during their
didactics to prepare them for research during practice?
I got involved in research to change how we can optimally treat our patients. The biggest piece of advice I would have is find an
area that you are passionate about pursue all unanswered questions that may be challenging in treating patients and be practical in
your research.

3.

How did your involvement with ACCP help you achieve your goals? What are some recommendations you have for
students who would like to pursue a career in infectious disease?
I have been involved with ACCP for over a decade as a member, past-president of NYS ACCP, and now co-chair of the
polymyxin guidelines. Ask a ton of questions. Be resilient. Be inquisitive. And always love what you do.

"My advice to PharmD students is to Ask a
ton of questions. Be resilient. Be inquisitive.
And always love what you do."

Dr. Brian Tsuji, PharmD

Questions? Please contact: Amanda
Engle, PharmD NYS-ACCP
Secretary/Treasurer
Amanda.Winans@bassett.org

