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PERSPECTIVE

President’s
Perspective

CPE: Text

From Where I Sit
MaryAnne Bobrow, CAE, CMP, CMM
Interim EVP/CEO

Stacey Raff, PharmD, BCPS
CSHP President

As

T

During this time of transition, we have continued to make
an impact in the legislature and the California State Board of
Pharmacy. CSHP has worked to continue to provide services
to our membership and make changes to our infrastructure.
Talented new support staff has been hired to complement skills
of the existing team. Meanwhile, our Executive Vice President/
CEO Search Committee, chaired by Past President Alan Endo,
is working to find our new EVP/CEO.

A new association management systems (AMS) was built in
the background as we continued to connect with members
through older communication channels. Each day brought

your outgoing president, I want to thank the California
Society of Health-System Pharmacists (CSHP) membership
for the honor of allowing me to represent you this past year. 2015
brought many changes to CSHP, yet as a society, we have united
and are forging forward. CSHP members’ passion and commitment to the profession and our integrity as an organization have
never been more evident.

his time of the year is filled with thoughts and anticipation
for a great CSHP Seminar. All of the hard work of dedicated
volunteers, staff and the CSHP Board of Directors comes to
fruition in San Diego in early October. Late summer and early
fall brought new faces to CSHP and with those new faces came
additional energy and new ideas to ensure CSHP’s signature
event provided a positive and enriching experience for CSHP
members. To say that the San Diego weather cooperated to provide
bright sunny days and warm nights was truly an understatement.
Breathing a sigh of relief that Seminar 2015 is done, CSHP staff,
committees and the Board of Directors went to work in earnest to
continue to bring CSHP forward.

Coming out of Seminar, I’d like to thank the staff and
committees who worked hard to plan and organize a great
educational and networking event for our members. Seminar is
the largest ASHP state-affiliate event, and San Diego provided
a spectacular setting. The Seminar Planning Committee found
a hilarious comedian-physician, Dr. Brad, as our opening
keynote speaker. The CSHP Continuing Pharmacy Education
Committee coordinated many great educational sessions.
Most speakers were CSHP members who volunteered their
time and shared their knowledge with the attendees. Our
pharmacy technician, new practitioner and student groups
tailored both educational and social events to make Seminar a
great experience for their members as well. Volunteerism has
always been at the core of CSHP’s culture, and this year was no
exception. CSHP’s balance of volunteer commitment and staff
expertise achieved a successful Seminar 2015. Thank you to
each volunteer and staff member that contributed to making
Seminar 2015 a great event for all!
Our 2016 Committees, Councils, and Task Forces are being
appointed by our incoming president, Kethen So. If you
have ever considered volunteering for a committee, I highly
recommend it. The experience is fulfilling and a great way to
get involved in the pharmacy profession! o
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minor triumphs and energy to tackle other tasks, forging ahead
to bring all CSHP functions back on timeline. With time as our
only enemy, CSHP is beginning to roll out new communication
tools and additional information to help members excel in their
professional lives.

2015 Corporate Members
Diamond Bar

Sapphire

Emerald

To learn how your organization can become a
corporate member, contact membership@cshp.org
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During this time, CSHP, through its CEO Search Committee,
under the leadership of Alan Endo, conducted itself with due
diligence in strategically assessing candidates to fill the vacant
CEO position. While the search continues, it will resume
in early spring 2016. Meanwhile, other committees such as
the Blue Ribbon Committee continued to work fearlessly to
fulfill the charge given to them in July of 2015. Anyone not
familiar with the governing documents of CSHP may have
difficulties understanding why this work takes a long time, but
when dealing with at least four sets of different documents,
the review becomes problematics because of conflicts within
the documents themselves. This committee, as well as the
Board’s own Bylaws Committee have both been looking at
CSHP governing documents closely to align all documents
with CSHP’s purpose. The Blue Ribbon Committee and the
Board’s Bylaws Committee are contemplating an early Spring
meeting to see where joint recommendations for changes can
be proposed to the membership. Progress is being made, but it
is painstaking work.
As we move from early fall into the season of thanks, it is
appropriate for me to thank not only staff but volunteers
as well for the support and gratitude they have shown
during my short time at CSHP. I wish all the blessings of the
Thanksgiving season. o

CONTINUING PHARMACY EDUCATION

New Drugs
Gary Besinque, PharmD • Jennifer T. Chang, PharmD, MPH • Stephen C. Cheng, PharmD
Joshua R. Chua, PharmD, BCPS • Nina M. Escasa, PharmD • Jonathan Goulding, PharmD
Natalie Iwamiya, PharmD, BCPS • Anthony Lee, PharmD • Daniel C. Powers, PharmD, MBA, BCPS
Cathlene Richmond, PharmD, BCPS • Jiwon Shin, PharmD • Monica A. Yoshinaga, PharmD

Introduction
This article is the second of a series about new medications released from
2013 to 2016, and briefly reviews 15 new drug approvals of 2013. Part 1 was
published in the March/April 2014 issue (vol. 26, no. 2) of the CJHP.1 The U.S.
Food and Drug Administration (FDA) approved 35 novel drugs in 2013, in
addition to many innovative new dosage forms.2,3 Among the new therapies
approved through the FDA Center for Drug Evaluation and Research (CDER)
were 25 new molecular entities (NMEs) and two therapeutic biologics.2 In
addition, eight novel products were approved by the FDA Center for Biologics
Evaluation and Research (CBER).
Some of the most notable approvals in the second third of 2013 include
five new oncologic products: radium Ra 223 (Xofigo) for prostate cancer,
trametinib (Mekinist) and dabrafenib mesylate (Tafinlar) for malignant
melanoma, afatinib dimaleate (Gilotrif) for non-small cell lung cancer, and
mechlorethamine (Valchlor) for mycosis fungoides-type cutaneous T-cell
lymphoma. These middle months also saw the approval of several older
drugs in new dosage forms or for new indications: brimonidine (Mirvaso)
for rosacea, paroxetine mesylate (Brisdelle) for vasomotor symptoms of
menopause, nimodipine (Nymalize) for subarachnoid hemorrhage, and the
previously mentioned mechlorethamine (Valchlor).

Learning Objectives:
After reading this article, the reader should be able to:
1. List the indications for select medications approved
by the U.S. FDA in 2013.
2. Explain the appropriate dosing for new
medications.
3. Discuss safety concerns for select medications
approved in 2013.
4. Identify criteria used for efficacy assessments for
new medications approved in 2013.
5. Identify potential drug-drug interactions of
medications approved in 2013.
Requests for Information:

In the first week of October 2014, a fortuitous situation occurred when the
first study published on national trends in spending for oral oncology agents
was released the day after a 60 Minutes special aired on the high cost of cancer
drugs. The study, published in Health Affairs, looked at nearly six years of cost
and usage data from 2006 through 2011 and concluded that although the use
of oral agents had increased by 10% during the study period, the costs had
increased by 37%.4 This rate of increase was greater than that seen in any other
therapeutic category during that time.4
On the 60 Minutes report, Dr. Leonard Saltz, a gastrointestinal oncologist at
Memorial Sloan Kettering in New York, discussed the “financial toxicity” that
newer oncology agents exhibit.5 These new medications, costing over $100,000
per year, typically offer modest improvements in median survival. Patients
dealing with fear and anxiety of their diagnosis must then deal with how to
afford the treatment, often risking bankruptcy or depleting their children’s
inheritance. Dr. Saltz stated that “The challenge is knowing where to draw the
line between how long a drug extends life and how much it costs.”5 Dr. Hagop
Kantarjian, head of the leukemia department at MD Anderson in Houston,
noted that pricing of new oncology medications is unreasonable, unsustainable,
and in his opinion, immoral. He stated, “The only drug that works is a drug that
a patient can afford.”5

Daniel C. Powers, PharmD,
MBA, BCPS
Drug Use Management
Southern California Region
Kaiser Permanente Medical Care Plan
Downey, CA
daniel.c.powers@kp.org
Accreditation Information
0126-0000-16-605-H01-P
Release Date: May 9, 2016
Expiration Date: May 9, 2019
1.5 Contact Hours
Target Audience: Pharmacists
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Of note, there were nine new oncologics
approved during 2013, five of these in
the second four months of 2013: three
orals, one parenteral, and one topical.
Wholesale costs on these five new
agents range from $5-$10 thousand per
month, $60-$120 thousand per year, and
sadly continue the financial toxicity of
oncologic therapies.
Provided below are the summaries of the
indication, dosing and administration,
efficacy, and safety of selected significant
new drugs approved by the FDA from
May through October 2013. Table 1
provides a more comprehensive listing
of New Drug Application (NDA) and
Biologics License Application (BLA)
approvals during this same period.
Efficacy and safety results based on
clinical data available at the time of FDA
approval, derived from the most current
prescribing information, are presented.

Blood Disorders
Coagulation Factor IX (Recombinant) (Rixubis) lyophilized powder
for injection in single-use vials
containing 250, 500, 1000, 2000, or
3000 international units
Indication
Coagulation Factor IX (Recombinant)
(Rixubis) is indicated for adults
and children with hemophilia B
for: (1) control and prevention of
bleeding episodes; (2) perioperative
management; and (3) routine
prophylaxis to prevent or reduce the
frequency of bleeding episodes.6
Dosage and Administration
The specific activity of Rixubis is
greater than 200 international units per
milligram of protein. For control and
prevention of bleeding episodes and
perioperative management, the initial
and maintenance intravenous dosing is
calculated as a function of body weight
and the desired increase in Factor IX.
Also, the type of bleed or surgery, the
intensity of the hemostatic challenge, and

the number of days until adequate wound
healing is achieved (refer to prescribing
information) are taken into account. For
routine prophylaxis, the usual dose is
40 to 60 international units per kg body
weight twice weekly.6
Efficacy
Coagulation Factor IX (Recombinant)
as Rixubis is a purified protein produced
by recombinant DNA technology with
an identical amino acid sequence to the
Ala-148 allelic form of plasma-derived
Factor IX. Approval of Rixubis was
based on the results of a pivotal Phase
I/III trial in 73 previously treated male
patients treated for routine prophylaxis
or on-demand treatment.7 An ongoing
study at the time of approval also
evaluated previously treated patients
undergoing major or minor surgeries.
Rixubis increased plasma Factor IX
levels to desired ranges and achieved
hemostasis. A supplemental BLA for
approval to prevent and treat bleeding
episodes in pediatric patients with
hemophilia B was submitted to the FDA
in December 2013.7

to oral iron, or have had unsatisfactory
response to oral iron.8 All of the
contemporary IV iron formulations are
colloids that consist of spheroidal ironcarbohydrate nanoparticles. The colloidal
shell of carbohydrate stabilizes the
iron-oxyhydroxide core and slows down
the release of bioactive iron to reduce
adverse effects.9
Dosage and Administration
Ferric carboxymaltose (FCM) is
available in 750 mg/15 ml single-use
vials and is administered intravenously
as a 15-minute infusion or undiluted
as a slow push at 2 ml/min. For
individuals weighing 50 kg or more, the
FDA-approved dose is 750 mg given in
two doses at least one week apart for a
total cumulative dose not to exceed 1.5
gm of iron per course. For individuals
weighing less than 50 kg, the dose is 15
mg/kg given as two doses at least seven
days apart, up to a maximum of 1.5 gm
of iron per course.8

Ferric carboxymaltose (Injectafer)
50 mg iron/ml injection

Efficacy
FDA approval was based on two pivotal
Phase III randomized, open-label,
active-control trials: 1VIT09030 and
1VIT09031. 1VIT09030 assessed the
efficacy and cardiovascular safety of
FCM compared to IV iron sucrose in
NDD-CKD patients with IDA. In terms
of percentage of subjects achieving a
change-from-baseline hemoglobin (Hb)
≥ 1.0 gm/dl, FCM was non-inferior to
iron sucrose at the end of the eight-week
trial. Superiority of FCM versus iron
sucrose was demonstrated, however,
in the primary endpoint of maximum
change in Hb from baseline (1.13 ± 1.04
vs. 0.92 ± 0.92 g/dL, respectively; 95% CI
[0.13 to 0.28]).8

Indication
Ferric carboxymaltose (Injectafer) is
a novel non-dextran intravenous (IV)
iron treatment for adult patients with
iron-deficiency anemia (IDA) who have
non-dialysis-dependent chronic kidney
disease (NDD-CKD), have intolerance

1VIT09031 was conducted to determine
the safety and efficacy of FCM compared
to oral iron and IV standard-of-care
(IVSC) comprised of IV iron dextran,
iron gluconate or iron sucrose for the
treatment of IDA. The study included
patients who were either intolerant to

Safety
Adverse reactions in clinical trials
included dysgeusia, pain in the extremity,
and positive furin antibody test.
Contraindications include hypersensitivity
to hamster protein or components of
Rixubis, disseminated intravascular
coagulation (DIC), or signs of fibrinolysis.
Rixubis shares warnings and precautions
with other Factor IX products, including
but not limited to, risk for thrombosis and
nephrotic syndrome.6
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oral iron therapy or had an inadequate
response (Hb increase < 1 gm/dl) after a
two-week lead-in period with oral iron.
1VIT09031 demonstrated a statistically
significant number of patients with Hb ≥
12 gm/dl while receiving FCM (53.7%)
versus oral iron (29.1%) or IVSC (24.5%),
as well as superiority of FCM compared
to oral iron for change in Hb from
baseline to highest observed value (1.57
± 1.194 vs. 0.80 ± 0.80 g/dL, p < 0.001).8
The benefit of IV over oral iron
supplementation has been explored in
several meta-analyses demonstrating
both a superior increase in Hb and a
decreased need for erythropoietinstimulating agents. Three published
head-to-head comparisons of IV iron
sucrose vs. low-molecular-weight iron
dextran, FCM, and ferumoxytol have
shown no significant differences in
efficacy or safety.9,10
Safety
The product information labeling for
each of the IV iron products contain
warnings of the potential for rare, but
serious, hypersensitivity reactions
(HSR) and caution that they should be
administered only under close medical
supervision with trained personnel and
therapies immediately available to treat
anaphylactic-type reactions. These HSRs
are attributed to the release into the
bloodstream of significant amounts of
bioactive labile iron and have been largely
curtailed by more strict compliance with
recommendations for administration in
the labeling.11 Additionally, compared
to earlier IV iron products, FCM and
the other newer IV iron formulations
have more complex carbohydrate shells
that bind iron more avidly, limiting the
release of labile iron and minimizing
the occurrence of HSR. These features
allow for comparatively faster infusions
of higher doses and even offer some
iron-deficient patients the potential for
complete iron repletion in a single dose.
Compared to oral iron and IVSC, there
were statistically significant increases in

the incidence of cardiovascular events
and hypophosphatemia following
treatment with FCM.10,11

Dermatology
Brimonidine (Mirvaso)
0.33% topical gel
Indication			
Brimonidine topical gel (Mirvaso) is
the first pharmacologic agent to be FDA
approved for the treatment of rosacea,
but it is only approved to treat subtype
1 (erythematotelangiectatic) rosacea.
It is an alpha-2 adrenergic agonist
thought to reduce erythema through
direct vasoconstriction. It is indicated
for persistent (non-transient) facial
erythema of rosacea in adults 18 years of
age or older.12			
Dosage and Administration
Apply a pea-size amount of the gel once
daily to each of the five areas of the
face: central forehead, chin, nose, and
each cheek. The gel should be applied
smoothly and evenly as a thin layer
across the entire face avoiding the eyes
and lips. The hands should be washed
after application to the face. Brimonidine
topical gel is not for oral, ophthalmic, or
intravaginal use.12
Efficacy
FDA approval was based on two fourweek, randomized, double-blind,
vehicle-controlled trials evaluating the
safety and efficacy of brimonidine 0.33%
as monotherapy versus vehicle in adults
with moderate to severe erythema. A
two-grade improvement of erythema
as measured by Clinician’s Erythema
Assessment (CEA) and Patient’s SelfAssessment (PSA) scale were considered
clinically relevant and was the primary
endpoint of the pivotal trials. A
two-grade improvement of erythema
was significant for the treatment group
versus the vehicle group at 3 (28%
versus 10%), 6 (28% versus 9%), 9 (22%
versus 10%), and 12 (22% versus 9%)

hours after application on day 29 (p <
0.001).13 The secondary endpoint, a
one-grade improvement of erythema
was also significant for the treatment
group versus the vehicle group at 3, 6,
9 and 12 hours after application on day
29. Tachyphylaxis or loss of effect was
not reported at 12 months of continued
use; however, only 62.1% of patients
completed 12 months treatment.13
Safety
Brimonidine topical gel should be used
with caution in patients with depression, cerebral or coronary insufficiency,
Raynaud’s phenomenon, orthostatic
hypotension, thromboangiitis obliterans,
scleroderma, or Sjogren’s syndrome due
to potentiation of vascular insufficiency.
Brimonidine may lower blood pressure
and caution should be used in patients
with severe, uncontrolled or unstable
cardiovascular disease. Brimonidine
use with monoamine oxidase inhibitors
(MAOIs), cardiac glycosides, or antihypertensives may theoretically increase the
risk for hypotension. The most common
adverse reactions are flushing (10%),
erythema (8%), rosacea (5%), nasopharyngitis (5%), skin burning sensation
(4%), increased intraocular pressure
(4%), and headache (4%).12

Gynecology
Paroxetine mesylate
(Brisdelle) 7.5 mg capsules
Indication
Paroxetine mesylate is a selective
serotonin reuptake inhibitor (SSRI)
and Brisdelle is the first FDA-approved,
non-hormonal agent for the treatment of
moderate to severe vasomotor symptoms
(VMS) associated with menopause.14
Dosage and Administration		
The recommended dose of Brisdelle is 7.5
mg once daily, at bedtime.14
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Efficacy

The efficacy of paroxetine for the
treatment of moderate to severe VMS at
a dose of 7.5 mg once daily was evaluated
in two Phase III, randomized, doubleblind, placebo-controlled studies (n =
1174).14,15 The primary endpoints were
the reduction in daily VMS frequency
and severity at weeks 4 and 12 from
baseline. Postmenopausal women with
a minimum of 7-8 moderate to severe
vasomotor symptoms per day at baseline
for 30 days before receiving study drug
were included.
The change in daily VMS frequency from
baseline (median at baseline for Study 1
= 10.4 for both arms; Study 2 = 9.9 for
Brisdelle, 9.6 for placebo) was statistically
significant for both Study 1 (-5.9 vs. -5.0
with placebo; treatment difference = -0.9;
p < 0.01) and Study 2 (-5.6 vs. -3.9 with
placebo; treatment difference = -1.7; p <
0.01) at week 12.14
The change in VMS severity (rated from
1 = mild to 3 = severe) from baseline
(median at baseline = 2.5 for all arms in
both studies) was statistically significant
for Study 2 (-0.05 vs. 0.00 with placebo;
treatment difference = -0.05; p <0.01),
but not for Study 1 (-0.06 vs. -0.02 with
placebo; treatment difference = -0.04; p =
0.17) at week 12.14
The proportion of “responders” in Study
2, defined as patients achieving a ≥50%
reduction in the frequency of moderate
to severe VMS at week 24 compared
to the baseline, was higher in patients
treated with Brisdelle (48% vs. 36% with
placebo; p=0.0066).14
Safety		
Brisdelle carries a boxed warning
regarding suicidal thoughts and behaviors similar to other SSRIs.14 Similar
to other dosage forms of paroxetine,
the use of Brisdelle with an MAOI is
contraindicated because of an increased
risk of serotonin syndrome. The use of
Brisdelle within 14 days of stopping an
MAOI, or the use of an MAOI within

14 days of stopping Brisdelle, is also
contraindicated. Paroxetine is a potent
inhibitor of CYP2D6, and may reduce
the efficacy of tamoxifen.14 In December
2014, the labeling for Brisdelle was
revised to note the risk for angle closure
glaucoma in patients with untreated
anatomically narrow angles treated with
antidepressants.14

Infectious Diseasse
Dolutegravir sodium
(Tivicay) 50 mg tablets
Indication
Dolutegravir (Tivicay) is the third-in-class
human immunodeficiency virus (HIV)
antiretroviral to target the integrase
strand transfer enzyme, following
raltegravir and elvitegravir. It is indicated
in combination with other antiretrovirals
for HIV-1 infection in adults and children
aged 12 years and older. It is approved for
adults who are both antiretroviral-naïve
and -experienced, including integrase
inhibitor-experienced. It is also approved
for children who are antiretroviral-naïve
or experienced, but integrase inhibitornaïve. For integrase inhibitor-experienced
patients, the use of dolutegravir must
be guided by the number and type
of integrase strand transfer inhibitor
baseline substitutions.16
Dosage and Administration
The dose is 50 mg orally daily for both
pediatric (age ≥ 12 and weight ≥ 40 kg)
and adult patients. Dosing frequency
is recommended to be increased to 50
mg twice daily with integrase inhibitorassociated resistance or due to drug-drug
interactions. Co-administration with
potent UGT1A or CYP3A inducers may
require use of the twice daily dose.16
Efficacy
Approval of dolutegravir was based on
three randomized, active-controlled
studies, and one open-label single
arm study in HIV-infected patients.
In two studies of treatment-naïve
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patients, dolutegravir combined with
two nucleotide reverse transcriptase
inhibitors (NRTIs) led to 48-week viral
suppression rates of 88% in each trial.
This is compared to 86% with raltegravir
plus background regimen arm and 81%
for the Atripla arm. For treatmentexperienced but integrase inhibitor-naïve
patients, 79% achieved viral suppression
at 24 weeks compared to 70% with a
raltegravir-based regimen. A single-arm
trial in treatment-experienced patients
including integrase inhibitor-resistant
patients demonstrated 63% rate of viral
suppression at 24 weeks. One openlabel pediatric study demonstrated viral
suppression of 70% at 24 weeks.17
Safety
The most common adverse events included
insomnia and headache, with some
hypersensitivity reactions being reported.
Increased transaminases can occur in
patients with underlying hepatic disease.
Dolutegravir is metabolized by UGT1A
with some contribution by CYP3A. Higher
dolutegravir doses are necessary when
co-administered with potent inducers
of these enzymes. Inhibitors of CYP3A
had no clinically significant effect on
dolutegravir pharmacokinetics.16

Neurology
Nimodipine (Nymalize)
60 mg/20 ml oral solution
Indication
Nimodipine (Nymalize) oral suspension
is a calcium channel blocker indicated
for the improvement of neurological
outcome in adult patients with
subarachnoid hemorrhage (SAH) from
ruptured intracranial berry aneurysms
by reducing the incidence and severity of
ischemic deficits.18
Dosage and Administration
Nymalize treatment should be initiated
within 96 hours of the onset of SAH.18
The recommended dose is 20 mL (60 mg)
every 4 hours for 21 consecutive days. For

CPE: New Drugs

patients with cirrhosis, the dosage should
be reduced to 10 mL (30 mg) every 4
hours, as the bioavailability of nimodipine
is significantly increased in this group
of patients, which increases the risk for
serious hypotensive episodes.18
Efficacy
The efficacy of Nymalize to improve
neurological outcome in adult patients
with SAH is based on previously
available clinical studies with nimodipine
oral capsules. The bioavailability of
nimodipine oral solution is comparable
to nimodipine oral capsules.18
Safety
Prior to the approval of Nymalize
oral suspension, nimodipine was only
available as oral capsules. For patients
who cannot swallow capsules whole,
the content of the liquid-filled gel
capsules had to be extracted using
syringes with needles. This practice
has resulted in serious and sometimes
fatal consequences from accidently
administering the content of the syringe
as intravenous (IV) injection.19,20
Parenteral administration of nimodipine
intended for oral administration can
result in severe hypotension, cardiac
arrest, or death. In January 2006, a boxed
warning was added to nimodipine oral
capsules prescribing information sheet to
describe the risks of accidental parenteral
administration of nimodipine extracted
from oral capsules into syringes.19 In
August 2010, the FDA issued a warning
to remind healthcare professionals about
the risks of accidental IV administration
of oral nimodipine.19
Blood pressure should be closely
monitored during nimodipine
treatment. In clinical studies,
hypotension was reported more
frequently in patients treated with
Nymalize (5% vs. 1% with placebo).18
Concomitant use of strong inhibitors of
CYP3A4 with nimodipine may increase
the risk of significant hypotension.18

Oncology
Radium Ra 223 dichloride (Xofigo)
1,000 kBq/mL injection
Indication
Radium Ra 223 dichloride (Xofigo) is
an intravenous, alpha particle-emitting
radioactive therapeutic agent indicated
for the treatment of patients with
castration-resistant prostate cancer with
symptomatic bone metastases, and no
known visceral metastatic disease.21
Dosage and Administration
The recommended dose of Xofigo is
50 kBq (1.35 microcurie) per kg body
weight, given at four-week intervals for
a total of six doses.21 Safety and efficacy
beyond six doses are unknown. The
volume to be administered must be
calculated using body weight, dosage
level, radioactivity concentration of the
product (1,000 kBq/mL = 27 microcurie/
mL) at the reference date, and a decay
correction factor to account for the
radioactive decay of radium 223. Xofigo
is administered intravenously slowly over
one minute. The intravenous access line
should be flushed with isotonic saline
before and after the dose is given.21

The only drug that
works is a drug the
patient can afford.
–Hagop Kantarjian, MD

Efficacy
Xofigo was studied in a double-blind,
randomized, placebo-controlled Phase
III clinical trial of 921 patients with
castration-resistant prostate cancer and
symptomatic bone metastases. The two
treatment groups were radium Ra 223
dichloride versus a matching placebo.
Additionally, both groups received best
standard of care therapy. The primary
end point was overall survival. The
interim analysis showed significantly
improved survival in the radium Ra 223
dichloride group (p = 0.002).22 The study
was terminated for efficacy during the
interim analysis.
Safety
Xofigo is contraindicated in pregnancy;
however, it is not indicated for use in
women. In the Phase III trial, 2% of
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patients in the radium Ra 223 dichloride group experienced bone marrow
failure or pancytopenia compared
to 0% in the placebo group.21 Deaths
related to vascular hemorrhage in
association with myelosuppression
were seen in 1% of the radium Ra
223 dichloride group and 0.3% of the
placebo group. The most common
adverse effects of radium Ra 223
dichloride were diarrhea, nausea,
vomiting, and peripheral edema.21

trametinib and dabrafenib was based on
results from an open-label Phase I/II trial
which showed that combination therapy
improved the ORR when compared
with dabrafenib alone (76% versus 54%,
p=0.03).24 The median duration of
response was 10.5 months with combination therapy compared with 5.6 months
with dabrafenib alone. The combination
of trametinib and dabrafenib, however,
has not demonstrated an improvement in
disease-related symptoms or OS.24

Trametinib (Mekinist)
0.5 mg, 1 mg, 2 mg tablets

Safety
Common adverse events associated with
trametinib monotherapy were rash,
diarrhea, fatigue, peripheral edema, and
acneiform dermatitis.23 Other safety issues
identified as a possible class effect of MEK
inhibitors include hypertension, increased
aspartate aminotransferase (AST) and/
or alanine aminotransferase (ALT), and
muscle weakness. The most common
adverse events associated with the combination of trametinib and dabrafenib
compared to dabrafenib monotherapy
was pyrexia (71% vs. 26%).23 There is
a decreased incidence of cutaneous
squamous-cell carcinoma in the combination therapy (7%) compared to dabrafenib
monotherapy (19%, p=0.09).23 Monitor
patients throughout therapy for cardiomyopathy, ocular toxicities (e.g., retinal
vein occlusion), interstitial lung disease
(ILD), and serious skin toxicities.23

Indication
Trametinib (Mekinist) is indicated
as a single agent, and in combination
with dabrafenib, for the treatment of
patients with unresectable or metastatic
melanoma with BRAF V600E or
V600K mutations as detected by an
FDA-approved test. Trametinib as a
single agent is not indicated for the
treatment of patients who have received
prior BRAF-inhibitor therapy.23
Dosage and Administration
The recommended dose is 2 mg once
daily taken at least one hour before or
at least two hours after a meal.23
Efficacy
Trametinib prolonged-progression free
survival (PFS) by 3.3 months compared
to chemotherapy [4.8 months vs. 1.5
months; HR 0.47 (95% CI: 0.34, 0.65);
p < 0.0001] in the pivotal, Phase III
METRIC study.23 Overall survival
(OS) was the secondary endpoint,
but the data was not mature. Almost
half of the patients were also allowed
crossover to the trametinib arm. An
OS analysis of the intention-to-treat
population reported 16% mortality in
the trametinib arm compared to 27%
in the chemotherapy arm [HR 0.56
(95% CI 0.33, 0.95); p=0.0136]. The
objective response rate (ORR) was 22%
versus 2% in the chemotherapy arm.23
The approval for the combination of

Dabrafenib (Tafinlar) 50 mg,
75 mg capsules
Indication
Dabrafenib in combination with
trametinib is indicated for the treatment
of patients with unresectable or
metastatic melanoma with BRAF V600E
or V600K mutations as detected by an
FDA-approved test. Dabrafenib is not
indicated for treatment of patients with
wild-type BRAF melanoma.25
Dosage and Administration
The recommended dose is 150 mg orally
twice daily. Dabrafenib should be taken
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at least one hour before or at least two
hours after a meal. The BRAF V600
mutation must be confirmed in tumor
specimens before the initiation of treatment with dabrafenib.25
Efficacy
Dabrafenib prolonged the median PFS
by 2.4 months compared to dacarbazine
[(DTIC) 5.1 months vs. 2.7 months]
as a primary endpoint in the pivotal
BREAK-3 study.26 The ORR was 50% for
the dabrafenib arm compared to 6% for
the DTIC arm. The median OS was 18.2
months (95% CI: 16.6, not reached) for
dabrafenib compared to 15.6 months for
DTIC [95% CI: 12.7, not reached; HR
0.76 (0.48, 1.21)]. Forty-four percent
of patients crossed over from DTIC to
dabrafenib which may have confounded
the OS results. Based on the 15-month
follow-up OS results, the number needed
to treat (NNT) was eight.26 The approval
for the combination of dabrafenib and
trametinib was based on results from
the Phase I/II trial previously discussed
that showed that trametinib combined
with dabrafenib significantly improved
PFS and ORR when compared with
dabrafenib alone.24 Although the combination of trametinib and dabrafenib has
not demonstrated an improvement in
disease-related symptoms or OS, a Phase
3 study of this combination is currently
in progress.
Safety
The most commonly reported adverse
events associated with dabrafenib were
hyperkeratosis, papillomas, palmerplantar erythrodysesthesia syndrome,
pyrexia, fatigue, headache and
arthralgia.25 Cutaneous squamous cell
carcinomas (cuSCC) and keratoacanthoma occurred in 7% of patients treated
with dabrafenib. Some unique adverse
events associated with dabrafenib were
serious febrile drug reactions, hyperglycemia, uveitis, and iritis.25 In a Phase
II study, the combination of dabrafenib
and trametinib has led to decreased
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incidence of cuSCC, papilloma, and
hyperkeratosis which are commonly
seen in dabrafenib monotherapy.24 There
was a higher incidence of severe pyrexia,
chills, and gastrointestinal effects, mainly
Grade 1 and 2, while the incidence of
acneiform dermatitis was lower with
this combination.24

Afatinib (Gilotrif)
20 mg, 30 mg, 40 mg tablets
Indication
Afatinib (Gilotrif) is a kinase inhibitor
indicated for the first-line treatment of
metastatic non-small cell lung cancer
(NSCLC) in patients whose tumors have
the EGFR exon 19 deletions or exon
21 (L858R) substitution mutations as
detected by an FDA-approved test.27
Dosage and Administration
The usual dose of afatinib is 40 mg orally,
once daily. Patients should be instructed
to take afatinib at least one hour before
or two hours after a meal. The dose
should be modified for drug-related
adverse reactions or concomitant therapy
with Pg-p inhibitors and inducers.27
Efficacy
In the pivotal LUX-Lung 3 study,
afatinib prolonged median PFS by
4.2 months compared to cisplatin
plus pemetrexed (11.1. months vs.
6.9 months, respectively).27,28 The OS
data showed no significant difference
between afatinib and doublet
chemotherapy treatment (median OS of
28.1 vs. 28.2 months, respectively).27,28
Safety
Diarrhea is a common side effect (96%
for all Grades and 15% for Grade 3 and
above).27 The most frequently reported
serious adverse reactions include diarrhea
(6.6%), vomiting (4.8%), dyspnea, fatigue,
and hypokalemia (1.7% each). Reported
fatal adverse reactions include pulmonary/interstitial lung disease (ILD)-like
adverse reactions (1.3%), sepsis (0.43%),
and pneumonia (0.43%).27

Mechlorethamine (Valchlor)
0.016% topical gel
Indication
Valchlor is the first FDA-approved
topical formulation of mechlorethamine
HCl, a nitrogen mustard alkylating
agent. It is indicated for Stage IA and IB
mycosis fungoides-type cutaneous T-cell
lymphoma in patients who have received
prior skin-directed therapy.29
Dosage and Administration
Valchlor must be stored in the
refrigerator once dispensed.29 It is applied
as a thin film once daily to the affected
areas of the skin. The skin should be
completely dry, and the application
should be done more than four hours
before or 30 minutes after showering
or washing.29 The gel may be applied
immediately or within 30 minutes after
removal from the refrigerator. The
treated areas should be allowed to dry
for 5 to 10 minutes after application
before covering with clothing. Emollients
may be applied two hours before or
after application. Occlusive dressings
should not be used with Valchlor.29
Because mechlorethamine is a cytotoxic
drug, thorough hand washing with
soap and water after handling and
application is required. Caregivers must
wear disposable nitrile gloves when
applying Valchlor to patients. If there
is accidental skin exposure, caregivers
must immediately wash exposed areas
thoroughly with soap and water for
at least 15 minutes and remove any
contaminated clothing.29
Efficacy
Valchlor was assessed in a randomized,
multicenter, observer-blind, activecontrolled, non-inferiority clinical trial
of 260 patients with Stage IA, IB, and
IIA mycosis fungoides-type cutaneous
T-cell lymphoma (CTCL) who had
received prior skin-directed therapy
(including topical corticosteroids,
phototherapy, bexarotine (Targretin)
gel, and topical nitrogen mustard).30

Patients were randomized to receive
either the Valchlor formulation or an
Aquaphor-based mechlorethamine HCl
0.02% ointment (comparator). Sixty
percent of the patients in the Valchlor
arm and 48% of the patients in the
comparator arm achieved a response
based on the Composite Assessment
of Index Lesion Severity (CAILS)
score. Fourteen percent of patients
achieved a complete response and 45%
of patients achieved a partial response
in the Valchlor arm, compared to 11%
and 37% of patients in the comparator
arm, respectively. Fifty percent of the
patients on the Valchlor arm and 46%
of the patients on the comparator
arm achieved a response based on the
Severity Weighted Assessment Tool
(SWAT) score. Seven percent of patients
achieved a complete response and 43%
of patients received a partial response
in the Valchlor arm, compared to 3%
and 43% of patients in the comparator
arm, respectively. Valchlor was found to
be non-inferior to the comparator.30
Safety
Mechlorethamine is an alkylating
agent and safe handling is required.
The most common adverse effects with
incidence ≥5% are dermatitis, pruritus,
bacterial skin infection, skin ulceration
or blistering, skin hyperpigmentation,
reductions in hemoglobin, neutrophil
count, or platelet count.29 The following
may occur with mechlorethamine
treatment: mucosal eye injury, secondary
exposure, dermatitis, non-melanoma
skin cancer, and embryo-fetal toxicity
(Pregnancy Category D).29 Of note, the
mechlorethamine gel may be flammable;
therefore open flame and smoking should
be avoided during the application process
and until the gel has dried.
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Neurology/Psychiatry
Levomilnacipran (Fetzima)
20 mg, 40 mg, 80 mg, 120 mg
extended-release capsules
Indication
Levomilnacipran (Fetzima) is a serotonin
and norepinephrine reuptake inhibitor
(SNRI) indicated for the treatment of
major depressive disorder in adults.31
Dosage and Administration
The recommended dosing titration of
levomilnacipran is 20 mg daily for two
days, followed by an increase to 40 mg
daily. The daily dose may be increased by
20 mg at intervals of two or more days
up to a maximum recommended dose
of 120 mg per day.31 The capsule must
be swallowed whole, and may be taken
without regard to food.
The maximum daily dose is reduced
to 80 mg per day in moderate renal
impairment (CrCl 30-59 mL/min) or
when used concomitantly with CYP 3A4
inhibitors, and is 40 mg per day with
severe renal impairment (CrCl 15-29 mL/
min). Patients with CrCl less than 15 mL/
min should not take levomilnacipran.31
When discontinuing treatment with
levomilnacipran, the dose should be
tapered, and not abruptly stopped.
Abrupt discontinuation may cause
adverse effects, including mood and
sensory disturbances, headache, paresthesia, and seizures.31 Exact tapering
recommendations, however, were not
provided by the manufacturer.
Efficacy
There are no head-to-head
trials comparing the efficacy of
levomilnacipran against other
antidepressants. The efficacy of
levomilnacipran in adults was studied in
three eight-week randomized, doubleblind, placebo-controlled studies.31 Two
studies used fixed-dose regimens, and the
third was a flexible-dose study.
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At 40 mg per day, levomilnacipran
resulted in a placebo-adjusted
improvement of 3.2 and 3.3 points on the
Montgomery–Åsberg Depression Rating
Scale (MADRS) in patients with baseline
scores of 36.0 and 30.8, respectively.31
At 80 mg, there was a placebo-adjusted
improvement of 4.0 and 3.1 points on
MADRS scores in patients with baseline
scores of 36.1 and 31.2, respectively.31 In
one fixed-dose study, the 120 mg daily
dose resulted in a 4.9-point placeboadjusted improvement over baseline
of 36.0. The flexible-dose trial, which
studied doses ranging from 40 mg to
120 mg daily, found an overall 3.1-point
placebo-adjusted improvement in
MADRS score over a baseline of 35.0.31
Safety
Levomilnacipran carries the class boxed
warning on suicidal thoughts and
behaviors in children, adolescents, and
young adults taking antidepressants.
Levomilnacipran is not indicated for use in
patients younger than 18 years of age.31
Pre-existing hypertension, tachycardia,
or other cardiac disorders should
be treated before consideration of
levomilnacipran therapy. Cardiovascular
or cerebrovascular conditions may
be exacerbated by increases in heart
rate and blood pressure caused by
levomilnacipran.31
In clinical trials, levomilnacipran
increased heart rate by an average of
7.4 beats per minute (bpm) versus 0.3
bpm for placebo. At the 120 mg dose,
the increase was 9.1 bpm. Systolic and
diastolic blood pressure increased by an
average of 3 mm Hg from baseline in
clinical trials, while blood pressure in
patients taking placebo did not change.
Heart rate and blood pressure should be
measured at baseline before initiating
treatment, and monitored periodically
thereafter. Discontinuation of levomilnacipran may be warranted in patients
with a sustained increase in heart rate
or blood pressure. Orthostatic hypotension may also occur.31
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Alcohol should be avoided in patients
taking levomilnacipran. Alcohol
disrupts the controlled-release
mechanism of the capsule, causing
an influx of medication to enter the
system at an accelerated rate.31 As an
SNRI, the concomitant use of MAOIs
is contraindicated due to the risk for
serotonin syndrome. Likewise, the use of
an MAOI within seven days of stopping
treatment with levomilnacipran, or
the use of levomilnacipran within 14
days of stopping an MAOI, is also
contraindicated.31
Patients with seizures were excluded
from clinical trials of levomilnacipran;
therefore, it should be used with caution
in patients with seizure disorders. One
case of seizure has been reported in a
patient taking levomilnacipran.31
Common adverse effects with an
incidence ≥5% and at least twice the
rate of placebo-treated patients include:
nausea (17%), constipation (9%),
hyperhidrosis (9%), tachycardia (6%),
erectile dysfunction (6%), increased heart
rate (6%), palpitations (5%), vomiting
(5%), and ejaculation disorder (5%).
Dose-related adverse effects reported
include urinary hesitancy (4%) and
erectile dysfunction (5%).31

Vortioxetine (Brintellix) 5 mg, 10
mg, 20 mg tablets
Indication
Vortioxetine (Brintellix) is indicated
for the treatment of major depressive
disorder (MDD) in adults.32
Dosage and Administration
The recommended starting dose is 10 mg
daily, without regard to food. If tolerated,
the daily dose should be increased to 20
mg daily. Doses above 20 mg per day
have not been evaluated.32 If the initial 10
mg dose is not tolerated, a decrease to 5
mg per day may be considered; however,
two clinical studies found the 5 mg dose
to be no better than placebo.

The dose should be reduced by one-half
when taken concomitantly with strong
CYP2D6 inhibitors, or in patients who
are known to be poor metabolizers of
CYP2D6. When taken with strong
CYP inducers for more than 14 days,
an increase in vortioxetine dose should
be considered.32
Abruptly stopping daily doses of 15
to 20 mg may result in withdrawal
symptoms including muscle tension,
outbursts of anger, mood swings,
dizziness, and headache. When
discontinuing vortioxetine, it is
recommended to decrease the daily
dose to 10 mg for at least one week to
mitigate withdrawal symptoms.32
Efficacy
There are no head-to-head trials
comparing the efficacy of vortioxetine
against other antidepressants. The efficacy
of vortioxetine in adults was studied in six
6- to 8-week randomized, double-blind,
placebo-controlled studies.32 Efficacy
results varied widely based on study site
(U.S. and non-U.S.) and dose. Efficacy was
measured using the Montgomery–Åsberg
Depression Rating Scale (MADRS [4/6
studies]) or the Hamilton Depression
Scale (HAMD-24 [2/6 studies]). None of
the studies conducted in the United States
found the 5 mg, 10 mg, or 15 mg doses to
be better than placebo. Only the 20 mg/day
dose was found to be better than placebo
across all studies in which it was used.
In U.S. studies, the 20 mg dose resulted
in placebo-adjusted improvements of 2.8
and 3.6 points in MADRS scores over
mean baselines of 32.0 and 32.5 points,
respectively. The size effect was greater
(7.1 points) in one non-U.S. study. The
5 mg, 10 mg, and 15 mg doses resulted
in placebo-adjusted improvements of
5.9, 5.7, and 5.5 points, respectively, in
MADRS scores over baseline in non-U.S.
studies only. These doses were not better
than placebo in U.S. studies.32

difference from placebo for the 5
mg and 10 mg dose, respectively. A
study conducted in an elderly population found a 3.3-point difference in
HAMD-24 from placebo for the 5 mg
dose (mean baseline 29.2).32
One maintenance study showed a
13% relapse rate in patients taking
vortioxetine versus 26% of patients
taking placebo (p=0.0035).33
Safety
Vortioxetine carries the class boxed
warning on suicidal thoughts and
behaviors in children, adolescents, and
young adults taking antidepressants.
Vortioxetine is not indicated for use in
patients younger than 18 years of age.32
The most common adverse effect is nausea,
up to 32%. Nausea was the most common
reason for early study withdrawal. Other
common adverse effects include diarrhea
(7-10%), dry mouth (6-8%), constipation
(3-6%), vomiting (3-6%), flatulence
(1-3%), dizziness (6-9%), pruritus
(1-3%), and abnormal dreams (< 1-3%).32
Vortioxetine is a P450 substrate (primarily
CYP 2D6) and is, therefore, subject to
significant drug-drug interactions that
require dose adjustment.32

Rheumatology
Golimumab (Simponi Aria)
50 mg/4 mL (12.5 mg/mL) injection
Indication
Originally approved in 2009 as a
subcutaneous injection, golimumab
(Simponi Aria) intravenous (IV) is a
tumor necrosis factor (TNF) inhibitor
indicated for the treatment of adult
patients with moderately to severely
active rheumatoid arthritis (RA) in
combination with methotrexate.34
Infliximab is the only other IV-infused
TNF inhibitor available, which was first
approved in 1998.35

A non-U.S. clinical trial using the
HAMD-24 found a 4.1- and 4.9-point
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Dosage and Administration
Dosing for golimumab is 2 mg/kg given as
an IV infusion over 30 minutes at weeks 0
and 4, then every 8 weeks thereafter.36
Efficacy
There are no head-to-head trials
comparing golimumab IV to either
subcutaneous golimumab or to infliximab. The FDA approval was based on
the single Phase III GO-FURTHER
trial comprised of RA patients who had
inadequate responses to methotrexate and
were also naïve to TNF inhibitor treatment. In combination with methotrexate,
golimumab IV was shown to significantly
improve RA signs and symptoms, disease
activity, physical function, and radiographic response versus methotrexate
alone. The response rates generally appear
consistent with those reported for other
TNF inhibitors. Also, as typically seen
with other TNF inhibitors, the onset of
response occurred as early as week 2. The
peak response appeared to plateau after 14
weeks of therapy.36
Safety
When prescribing golimumab IV,
the same standard warnings and
precautions apply as for any of the other
TNF inhibitors (e.g., risk of serious
infections, malignancy, hepatitis B virus
reactivation). In the pivotal trial, 3.5%
of patients treated with golimumab IV
reported an infusion reaction (versus
0.5% in the placebo group). The most
common symptom was rash, and no
serious infusion reactions were reported.34

Pulmonology
Fluticasone furoate and
vilanterol (Breo Ellipta)
100/25 mcg inhalation powder
Indication
Fluticasone furoate and vilanterol
(Breo Ellipta) is a combination inhaled
corticosteroid (ICS)/long-acting betaagonist (LABA) indicated for the
long-term once-daily maintenance

treatment of airflow obstruction in patients
with chronic obstructive pulmonary
disease (COPD). It is also indicated for
reducing exacerbations of COPD in
patients with a history of exacerbations.34
Dosage and Administration
Dosing for adults is one inhalation of
Breo Ellipta 100 mcg/25 mcg once daily,
administered at the same time each
day. After the administration of each
daily dose, patients should rinse their
mouths with water and spit. The device
should be discarded six weeks after it
is removed from the foil tray or when
the dose counter reads “0,” whichever
comes first.34 Fluticasone exposure may
be increased in patients with moderate
or severe hepatic impairment; therefore,
monitoring for systemic corticosteroid
effects is recommended.
Efficacy
The NDA for COPD was supported by
four pivotal studies which included two
24-week confirmatory lung function
trials and two 52-week exacerbation
studies. In the two 24-week lung function
studies, patients on Breo Ellipta showed
significant improvements in lung
function versus placebo. In a pooled
analysis of two one-year exacerbation
studies, Breo Ellipta was found to
significantly reduce the yearly rate of
moderate/severe exacerbations compared
to vilanterol alone.35
Safety
A boxed warning on the product’s
labeling states that LABAs increase
the risk of asthma-related death.34
There is also an FDA-approved
medication guide for this drug. Breo
Ellipta is contraindicated in patients
with hypersensitivity to fluticasone,
vilanterol, or any component of the
formulation, and also in patients with a
severe hypersensitivity to milk proteins.
Common adverse effects include
nasopharyngitis, upper respiratory tract
infection, headache, and oral candidiasis.
In clinical trials, patients on Breo Ellipta
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had higher rates of pneumonia and bone
disorders (including fractures) compared
to those on vilanterol alone.34

Riociguat (Adempas) 0.5, 1, 1.5, 2,
2.5 mg film-coated tablets
Indication
Riociguat (Adempas) is indicated for
the treatment of persistent/recurrent
chronic thromboembolic pulmonary
hypertension (CTEPH) [World Health
Organization (WHO) Group 4] after
surgical treatment or inoperable CTEPH
to improve exercise capacity and WHO
functional class, and for the treatment of
pulmonary arterial hypertension (PAH)
(WHO Group 1) to improve exercise
capacity, improve WHO functional class
and to delay clinical worsening.39
Riociguat is a first-in-class small-molecule agonist of soluble guanylate cyclase
(sGC), which is the receptor for nitric
oxide (NO). Stimulation of sGC results
in the production of intracellular cGMP,
which influences cellular processes of
inflammation, proliferation, fibrosis, and
vascular tone. Riociguat is thought to
have a dual mode of action: it sensitizes
sGC to endogenous NO by stabilizing
NO-sGC binding, and it directly stimulates sGC via a different binding site,
independently of NO. Pulmonary hypertension is associated with endothelial
dysfunction, impaired synthesis of nitric
oxide and insufficient stimulation of the
NO-sGC-cGMP pathway.39 Other drug
therapies available for the treatment of
PAH include endothelin receptor antagonists (oral), PDE5-inhibitors (oral and
IV), and prostacyclin analogs (oral, IV/
SC, and inhalation).39,42
Riociguat is the first drug therapy
for the treatment of CETPH, prior to
which surgery was the mainstay of
medical treatment. However, riociguat
is not curative and should not displace
pulmonary endarterectomy as the
treatment of choice for either CTEPH
or PAH.39
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Dosing and Administration
Because dose-related hypotension and
syncope are by far the most commonly
reported adverse effects, the initiation
and up-titration of riociguat treatment
should be closely monitored. Treatment
should be initiated at 1 mg taken three
times a day; if hypotension results, the
dose should be reduced to 0.5 mg TID.
The dosage may be increased as tolerated
by 0.5 mg at no less than 2-week intervals
to a maximum of 2.5 mg TID.39
Efficacy
Two small pivotal registration trials,
CHEST-1 and PATENT-1, were
placebo-controlled trials among PAH
and CTEPH patients, respectively. The
primary and secondary endpoints were
the same for both trials. The changefrom-baseline in six-minute walk
distance (6MWD) at the end of 12
weeks was the primary endpoint. For
PATENT-1, a 30-meter improvement
in 6MWD was demonstrated in the 2.5
mg-maximum group, compared to a
6-meter decrease seen in the placebo
group. Other significant improvements
compared to placebo were seen in
pulmonary hemodynamic measures,
clinical worsening events, dyspnea
scores and WHO functional class.40
In CHEST-1 compared to placebo, a
significant 46-meter increase in 6MWD
was demonstrated in the riociguat arm
at the end of 16 weeks. Improvements in
hemodynamic, dyspnea and biomarker
indices were also statistically significant.41
The 2014 CHEST PAH guidelines give
a consensus-based recommendation to
add riociguat treatment in PAH patients
who remain symptomatic on stable
doses of bosentan, ambrisentan or an
inhaled prostanoid to improve 6MWD,
pulmonary hemodynamics and to delay
the time to clinical worsening.42
Safety
Risk Evaluation and Mitigation Strategy
(REMS): This program requires (1) the
use of an Adempas REMS Prescriber

Enrollment and Agreement Form and (2)
special certification of healthcare providers
who prescribe riociguat, pharmacies,
practitioners, and healthcare settings
(dispensers) that dispense riociguat.
Riociguat is rated pregnancy category
X. Females must not be pregnant or
become pregnant during treatment with
riociguat. Riociguat and the endothelin
antagonists share the same risk of teratogenicity, and the focus of the REMS is
to prevent pregnancy; dual mechanical
barrier contraceptive techniques are
recommended in female patients of childbearing age taking these medications.39
Overall, riociguat is well tolerated with
adverse events that were frequently
characterized as mild and acceptable by
patients; fewer than 5% discontinued
treatment because of adverse events.
Headache, dizziness, nausea, vomiting,
diarrhea, and constipation were reported
in more than 3% of subjects; other more
rarely reported adverse events were right
ventricular failure and hemoptysis. The
incidence of hypotension is high (15%),
and syncope was reported often during the
up-titration phase at treatment initiation.39
The concomitant use of nitrates/nitric
oxide donors or phosphodiesterase
inhibitors—both non-specific (e.g.,
theophylline, dipyridamole) and type-5
(e.g., sildenafil, tadalafil, vardenafil)—
are contraindicated.39

Macitentan (Opsumit)
10 mg tablets
Indication
Macitentan (Opsumit) is the third oral
endothelin receptor antagonist (ETRA)
approved by the FDA for the treatment of
pulmonary arterial hypertension (PAH,
WHO Group I) to delay disease progression (including death, initiation of IV/
SC prostacyclin analogues, or clinical
worsening of PAH [signaled by decreased
6MWD, worsened PAH symptoms or
the need for additional PAH treatment]
and to reduce hospitalization for PAH.43

The 2014 CHEST guidelines endorse the
use of macitentan, “for treatment naïve
PAH patients with WHO functional class
II or III symptoms...to delay the time
to clinical worsening and to improve
WHO FC in functional class III patients.
(Both Grade CB recommendations)...In
patients with PAH who remain symptomatic on stable doses of a PDE5 inhibitor
or an inhaled prostanoid macitentan is
suggested to improve 6MWD, improve
WHO FC or delay the time to clinical
worsening. (All Grade CB).”46
Dosing and Administration
The recommended dosage of
macitentan is 10 mg once daily for
oral administration. Doses higher
than 10 mg once daily have not been
studied in patients with PAH and are
not recommended. Treatment with
macitentan in females of reproductive
potential should be initiated only after
receipt of a negative pregnancy test and
pregnancy tests should be obtained
monthly during treatment.43
Efficacy
Macitentan is an endothelin-1 (ET-1)
receptor antagonist which prevents the
binding of ET-1 to both ETA and ETB
receptors on vascular endothelium
and smooth muscle with an inhibitory
potency ratio of 50:1. A study assessing
hemodynamic parameters in patients
with PAH found that, compared to
placebo, after 6 months patients treated
with macitentan 10 mg achieved a
median reduction of 37% in pulmonary
vascular resistance and an increase of 0.6
L/min·m2 in cardiac index.44
In SERAPHIN, the pivotal registration trial
upon which the FDA based its approval,
macitentan demonstrated a significant
reduction in hospitalization for worsening
PAH symptoms, mostly by delaying the
need for additional PAH therapy and
increasing 6MWD. SERAPHIN also was
distinguished because the median duration
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Table 1. New Molecular Entity and Biologic Approvals, May 2013 thru October 2013
Trade Name

Active Ingredient(s)

Manufacturer

Approval Date

FDA Category

Breo Ellipta

Fluticasone furoate; Vilanterol

GlaxoSmithKline

05/10/2013

1

S

Nymalize

Nimodipine

Arbor Pharmaceuticals

05/10/2013

3

P

Xofigo

Radium RA-223 dichloride

Bayer HealthCare

05/15/2013

1

P

Mekinist

Trametinib dimethyl sulfoxide

GlaxoSmithKline

05/29/2013

1

S,O

Tafinlar

Dabrafenib mesylate

GlaxoSmithKline

05/29/2013

1

S,O

Rixubis

Coagulation Factor IX
(recombinant)

Baxter Healthcare

06/26/2013

BLA

Brisdelle

Paroxetine mesylate

Noven Therapeutics

06/28/2013

3

S

Gilotrif

Afatinib dimaleate

Boehringer Ingelheim

07/12/2013

1

P,O

Simponi Aria

Golimumab

Janssen Biotech

07/18/2013

BLA

Injectafer

Ferric carboxymaltose

Luitpold

07/25/2013

5

S

Fetzima

Levomilnacipran HCl

Forest Laboratories

07/25/2013

2

S

Tivicay

Dolutegravir sodium

ViiV Healthcare

08/12/2013

1

P

Mirvaso

Brimonidine tartrate

Galderma Laboratories

08/23/2013

3

S

Valchlor

Mechlorethamine

Ceptaris Therapeutics

08/23/2013

5

S

Brintellix

Vortioxetine hydrobromide

Takeda Pharmaceuticals USA

09/30/2013

1

S

Adempas

Riociguat

Bayer Healthcare

10/8/2013

1

S

Opsumit

Macitentan

Actelion Pharmaceuticals Ltd

10/18/2013

1

S

New Drug Application (NDA) Chemical Types

Review Classification

1- New molecular entity (NME)

P- Priority review: A drug that appears to represent an advance over available therapy.

2- New ester, new salt, or other noncovalent derivative
3- New formulation

S- Standard review: A drug that appears to have therapeutic qualities similar to those of an already marketed drug.

4- New combination
5- New manufacturer
6- New indication
7- Drug already marketed, but without an approved NDA

O- Orphan drug: A drug developed under the Orphan Drug Act of January 1983 (“ODA”), a federal law concerning rare diseases
(“orphan diseases”), defined as diseases affecting fewer than 200,000 people in the United States or low prevalence is taken as
prevalence of less than 5 per 10,000 in the community.

8- OTC (over-the-counter) switch
BLA - Biologics License Application; sBLA – supplemental BLA
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Therapeutic Category/ Pharmacologic Class

Indication

Application

Inhaled corticosteroid (ICS), long-acting beta2-adrenergic agonist (LABA)

Chronic obstructive pulmonary disease

NDA # 204275

Dihydropyridine calcium channel blocker

Ischemic deficits in adult patients with subarachnoid hemorrhage

NDA # 203340

Alpha particle-emitting radioactive therapeutic agent

Bone metastases in castration-resistant prostate cancer

NDA # 203971

Mitogen-activated extracellular signal-regulated kinase 1 (MEK1) and MEK2
inhibitor

Unresectable or metastatic melanoma with BRAF V600E or V600K mutations

NDA # 204114

BRAF kinase inhibitor

Unresectable or metastatic melanoma with BRAF V600E mutation

NDA # 202806

Antihemophilic factor

Control and prevention of bleeding episodes, perioperative management, and
routine prophylaxis in hemophilia B

BLA # 125446

Selective serotonin reuptake inhibitor (SSRI)

Moderate to severe vasomotor symptoms associated with menopause

NDA # 204516

Tyrosine kinase inhibitor

Metastatic non-small cell lung cancer (NSCLC) with growth factor receptor
(EGFR) exon 19 deletions or exon 21 (L858R) substitution mutations

NDA # 201292

Tumor necrosis factor (TNF) blocker

Moderately to severe active rheumatoid arthritis in combination with
methotrexate

BLA # 125433

Colloidal iron (III) hydroxide replacement

Treatment of iron deficiency anemia

NDA # 203565

Serotonin and norepinephrine reuptake inhibitor (SNRI)

Treatment of major depressive disorder

NDA # 204168

Human immunodeficiency virus type 1 (HIV-1) integrase strand transfer
inhibitor (INSTI)

Treatment of HIV-1 infection

NDA # 204790

Alpha adrenergic agonist

Topical treatment of persistent (nontransient) facial erythema of rosacea

NDA # 204708

Nitrogen mustard alkylating agent

Topical treatment of Stage IA and IB mycosis fungoides-type cutaneous T-cell
lymphoma

NDA # 202317

Serotonin (5-HT) reuptake inhibitor, 5-HT3 receptor antagonism, 5-HT1A
receptor agonism

Treatment of major depressive disorder

NDA # 204447

Soluble guanylate cyclase agonist

Treatment of pulmonary arterial hypertension and chronic thromboembolic
pulmonary hypertension

NDA # 204819

Endothelin receptor antagonist

Treatment of pulmonary arterial hypertension

NDA # 204410

of active treatment was 129 weeks,
demonstrating macitentan’s long-term
beneficial effects.43-45
Safety
The most common adverse reactions
(more frequent than placebo by ≥ 3%)
are anemia, nasopharyngitis/pharyngitis,
bronchitis, headache, influenza, and
urinary tract infection.43

REMS: Pregnancy category X. For
all females, macitentan is available
only through a restricted program
called the Opsumit REMS Program,
because of the risk of embryo-fetal
toxicity [males need not be enrolled].
Requirements of the program include,
(1) enrollment and certification of
training of prescribers; (2) certification
of dispensing pharmacies; (3) enrollment
of all female patients regardless of

reproductive potential; and (4) female
patients of reproductive potential must
comply with monthly pregnancy testing
and the use of either a highly effective
form of contraception (e.g., IUD) or
a combination of methods (e.g., dual
barrier or vasectomy plus barrier).43
Other endothelin receptor
antagonists have caused elevations
of aminotransferases, hepatotoxicity,
and liver failure. If clinically relevant
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aminotransferase elevations occur, or
if elevations are accompanied by an
increase in bilirubin >2 x ULN, or by
clinical symptoms of hepatotoxicity,
macitentan should be discontinued.43

Conclusion
The third update in this series will cover
18 selected BLA and NDA approvals
that occurred in the last quarter of 2013,
including two medications at opposite
ends of the innovation spectrum. Sovaldi
(sofosbuvir) for hepatitis C represents
a game changer for viral clearance (>
90%) and patient tolerability, as well as
an unbelievable drug cost of $1000 per
day that challenges the affordability of
the U.S. health care system for such a
prevalent disease state.47 Gilead sold
$8.5 billion worth of Sovaldi in the first

three quarters of 2014, far exceeding all
previous blockbuster drug sales records.
In contrast, Zohydro ER is a single
ingredient Schedule II hydrocodone
extended-release opiate product that was
marketed without an abuse deterrent
design. A letter signed by the Attorneys
General of 29 states (the California AG
was not a signatory, but Senator Dianne
Feinstein sent a similar communication)
was sent to the FDA Commissioner of
Food and Drugs, Margaret Hamburg,
MD, warning of the risk of approving
a medication that was 5 to 10 times the
potency of current hydrocodone products for a population already suffering
from a prescription drug
abuse epidemic.48

Additional stand-outs among these
new approvals to be discussed in the
third article are: two new factor products, recombinant antihemophillic
factor (Novoeight) and recombinant
factor XIIIa subunit (Tretten); two
new breakthrough status oncologics,
obinutuzumab (Gazyva) for chronic
lymphocytic leukemia (CLL) and ibrutinib (Imbruvica) for two sub-types of
relapsed or refractory Non-Hodgkin’s
lymphoma; and a first-in-class tissue
selective estrogen complex (TSEC),
Duavee, that combines conjugated
estrogens with bazedoxifene, a selective
estrogen receptor modulator (SERM),
instead of a progestin, for menopausal
symptoms and osteoporosis prevention in postmenopausal women with an
intact uterus. o
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NEW PRACTITIONERS

Have You Considered a Drug
Information Residency?
Janna Afanasjeva, PharmD, BCPS

D

rug information practice is considered
to be the originator of clinical pharmacy and has been evolving over the
past five decades. Establishment of drug
information centers staffed by pharmacists led to widespread recognition of
pharmacists as drug information experts
among healthcare professionals, and to
their integration into the healthcare team.
The number of drug information centers
significantly grew between the 1970s and
1980s.1 Healthcare professionals relied on
these centers to obtain information on
medications, which was not easily accessible. Not only was there a limited number
of clinical pharmacists to provide the
information, but without technology such
as the internet, finding information in
printed materials was a time-consuming
process. Drug information pharmacists
spent the majority of their day responding
to questions from healthcare providers via
phone services. To this day, most pharmacists and student pharmacists associate
responding to phone calls with the drug
information pharmacist’s job description,
even though the specialty has significantly
changed over the past decades.

The year 1986 marked a peak in the
number of drug information centers
present in the US with 127 centers.1 From
that year, the decline in the number of
established drug information centers
began (e.g., only 106 centers were recognized in 2003). Increased availability of
clinical pharmacists, budget constraints,
and widespread use of technology have
contributed to the waning of these
centers. Despite the decrease in physical
drug information centers, drug information skills remain core requirements to

practice as a pharmacist. In 1996, the
American Society of Health-System
Pharmacists (ASHP) released its first
edition of Residency Learning System for
pharmacy residencies and listed exposure
to drug information and drug policy
development as one of the four required
cores competencies.2
Today, the need for drug information
specialists remains strong even though
most positions do not carry the title of
drug information pharmacist. As drug
information call centers began to close,
drug information pharmacists shifted
their focus to formulary management and
guideline development and to expanding
into new areas including drug utilization
management, health outcomes research,
and application of pharmacoeconomics.
Now, most drug information pharmacists dedicate more of their time to these
activities rather than responding to drug
information questions. Many practice
settings do not even have a phone call
service. Many healthcare organizations
are starting to recognize the value of drug
information specialists as new medications with high price tags continue to
arrive on the market, medication management becomes more complex, and patient
outcomes are new measures for reimbursement. Pharmacists with advanced
drug information skills are equipped to
analyze the literature, provide evidencebased communications specific for
healthcare professionals and tailored for
patients, create medication use policies
and guidelines, and spread information
through publications to ensure evidencebased medication utilization, standardize
the formulary process, and control
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Specialized residencies
in drug information

drug study services. The ASHP accredited drug information residencies have
incorporated required and several elective
outcomes into their programs. To date,
14 ASHP-accredited and 9 unaccredited
programs offer specialized residencies in
drug information (Table 1).5-7

Although many post-graduate year one
(PGY1) residents receive some exposure
to drug information, completion of a
specialized residency in drug information
is typically necessary to develop highlevel drug information skills. Ipema et al.
described a survey-based study on drug
information activities during PGY1 pharmacy practice residencies. The response
rate was 40.3% with 113 residency
programs completing the survey. About
67% of programs offer drug information
rotations while one-third of programs did
not have a dedicated drug information
site or preceptor. Most programs were
able to satisfy the PGY1 drug information
requirement with longitudinal projects,
which consisted mainly of responding
to drug information questions, creating
monographs, and writing newsletter
articles. Since the main focus of most
PGY1 pharmacy residency programs is
patient care, drug information activities
are typically an afterthought for many
PGY1 residents.

Significant differences exist among
various drug information residencies.5-7
The majority of the ASHP-accredited
programs provide focused experiences in
hospital or health-system-based environments. Kaiser Permanente provides
training in an integrated health system
environment (health plan, hospitals, and
medical groups within one organization) while South University School of
Pharmacy and the University of Illinois
at Chicago offer academic-based drug
information practice. The University of
Illinois at Chicago formed a partnership
with Takeda to create the only ASHPaccredited drug information program
that divides time into academic and
pharmaceutical industry environments.5
The settings for unaccredited programs
are split between mainly academic and
hospital-based practices. Both West
Virginia University School of Pharmacy
and Duke University Hospital have a
significant component of a program
focusing on pharmaceutical industry.6,7

PGY2 specialized residencies in drug
information provide in-depth and
focused experiences building on the
clinical background and limited exposure
to drug information obtained during
student and PGY1 training. The ASHP
standard for PGY2 drug information
residencies names five required outcomes
for drug information residencies in its
2008 update: provision of education
to health-care professionals, management of medication use policies and
guidelines, supervision of organization’s
budget, exposure to drug information
projects, and development of leadership
and practice management skills.4 Elective
outcomes range from management of
medication use processes to provision of

Residents completing specialized
training in drug information can expect
to rotate through a variety of learning
experiences. The practice experiences
most commonly offered during a drug
information residency are drug information practice, formulary management,
medication safety, teaching, and publications.5-7 Some programs incorporate
unique experiences into their core rotations. For example, Froedtert Hospital
requires rotation through antimicrobial
stewardship, and Children’s Hospital of
Philadelphia incorporates pediatric pharmacology and intensive care experiences
into its program.5-7 The electives differ
among programs but can include experiences in informatics, clinical practice

medication costs. For individuals interested in this field, numerous specialized
residencies exist, and career opportunities
abound.

Graduates of drug
information residency
programs have
opportunities to
pursue careers in a
variety of areas
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Table 1. Available PGY2 specialized residencies in drug information5-7
Program

State

Focus

Positions

ASHP-accredited programs
Cleveland Clinic

OH

Health-systema and medical reference publishing

1

Durham VA Medical Center

NC

Health-system

1

Froedtert Hospital

WI

Health-system

1

Kaiser Permanente

CA

Integrated health-system

3

MUSC Medical Center and South Carolina

SC

Health-system

1

South University School of Pharmacy

GA

Academic

1

Takeda/UIC

IL

Academic and pharmaceutical industry

1

Thomas Jefferson University Hospital

PA

Health-system

1

UF Health Jacksonville

FL

Health-system

1

University of Illinois at Chicago

IL

Academic

University of Kansas Medical Center

KS

Health-system

2

University of Utah Hospitals and Clinics

UT

Health-system

1

University of Virginia Health System

VA

Health-system

1

University of Wisconsin Hospitals and Clinics (pre-candidate)

WI

Health-system

1

Children’s Hospital of Philadelphia

PA

Health-system

1

Creighton University

NE

Academic

1

Duke University Hospital

NC

Health-system and pharmaceutical industry

1

Indiana University Health

IN

Health-system

1

Rutgers University and Robert Wood Johnson University Hospital

NJ

Health-system

2

University of Alabama at Birmingham Hospital

AL

Health-system

1

University of Montana

MT

Academic

1

University of North Carolina Hospitals and Clinics (pursuing accreditation)

NC

Health-system

1

Washington State University

WA

Academic

2

West Virginia University School of Pharmacy

WV

Academic and pharmaceutical industry

1

max 2

Unaccredited programs

a

Health-system setting refers to any program conducted in health-system, hospital, or institutional environment.

Table 2. Examples of activities performed by drug information pharmacists in different practice areas1
Practice area

Examples of typical activities

Academia

lecturing, managing library resources, establishing new services (related to drug information area or generalist practice), precepting

Clinical practice

providing direct patient care, responding to complicated drug information questions, developing clinical practice protocols, establishing new services

Institutional health-systems

operating drug information service, coordinating P&T committee activities, creating monographs and guidelines, monitoring adverse drug event reporting, reviewing
investigational drug research protocols, developing drug policies

Managed care

managing formularies, developing therapeutic guidelines, counseling patients to improve compliance and outcomes, leading drug use evaluations, monitoring
adverse drug events, initiating population disease management programs

Industry

participating in regulatory affairs and drug development, writing and maintaining medical letters, developing educational materials, reviewing promotional
materials, respond to questions from healthcare providers

Medical writing

creating drug information materials, writing grant proposals, reviewing scientific manuscripts, composing IRB reports

Informatics

developing content together with information technologists for computerized provider order entry, maintaining medication databases, evaluating electronic
pharmacy resources
September/October 2015 California Journal of Health-System Pharmacy cjhp

155

New Practitioners

management, and poison centers.
Due to the diversity of PGY2 drug information programs and variety of rotations
offered by these programs, residents
completing PGY1 residency programs
with any focus (ambulatory care, community, managed cared, or acute care) could
find PGY2 training in this area to be a
great fit. Even though drug information
is considered to be a specialty residency,
PGY2 residents are exposed to a variety
of clinical and administrative topics
within outpatient and inpatient realms of
pharmacy practice. For example, a PGY2
resident might be required to review
and assess formulary status for a newly
released medication in the inpatient area
and at the same time create and lead
a medication use initiative that affects
outpatient setting.

Career opportunities
Graduates of drug information residency programs have opportunities
to pursue careers in a variety of areas.
Table 2 shows examples of career paths
with corresponding responsibilities
for drug information pharmacists.1
Academia, clinical pharmacy practice,
health systems, managed care, industry,
informatics are just a few examples.
Kaiser Permanente’s residency website
lists positions assumed by past graduates of drug information residency:
drug education coordinator, formulary
development coordinator, ambulatory

care/clinical pharmacist, pharmacy
clinical operations manager, pharmacoeconomic pharmacist, and assistant
professor.8 Similarly, Rutgers’ drug
information program also displays
the roles of its past graduates: clinical
pharmacy specialist, drug information specialist, medical information
scientist, assistant medical director,
and poison control specialist.9 These
roles show that skills obtained during
drug information residency are highly
marketable and can be easily applied in
a variety of practice settings.
Pursuing PGY2 training in drug
information allows residents to develop
their clinical, administrative, and
leadership skills that can be applied in
various practice settings. The advice that
I give to interested drug information
residency candidates and students is that
unlike some specialized residencies that
narrow down your focus, a residency
in drug information teaches you skills
applicable to any practice environment
and opens doors to more opportunities!
*At the time of writing this article, Dr.
Afanasjeva was a PGY2 specialty resident
in drug information at Kaiser Permanente
Drug Information Services – California
Regions, Downey, CA. The author wishes
to thank Doris Kao, PharmD, BCPS and
Jane Takagi, PharmD, FCSHP, FASHP for
their review of this article. o
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California Society of Health-System Pharmacists
2015 Award Recipients
Steven W. Gray,
PharmD, JD
Pharmacist
of the Year
Steven W. Gray, PharmD, JD has been named the 2015
CSHP Pharmacist of the Year. Dr. Gray was chosen
for his significant and sustained efforts to expand and
enrich the scope of pharmacy practice for the benefit
of patients, the public, and the profession.
Dr. Gray is a graduate of the University of Southern
California School of Pharmacy and the Northrop
University School of Law in Los Angeles. Dr. Gray
works as Kaiser Permanente’s National Pharmacy
Professional Affairs Leader. He has also held
the positions of staff pharmacist, assistant chief
pharmacist, and manager of Southern California
Regional Pharmacy Support Services.
Dr. Gray has been an active member of CSHP, CPhA,
and the Academy of Managed Care Pharmacy
(AMCP). He served as the president of the San
Fernando Valley Society of Health-System Pharmacists
(SVSHP), president of CSHP, and chair of the CSHP
Board of Directors as well as the CSHP House of
Delegates. He has held numerous offices for CPhA,
AMCP, the American Society for Pharmacy Law,
and the Institute for Community Pharmacy. He has
been a member of the California Pharmacy Council
and served on panels for the California Department
of Managed Health Care and the Accreditation
Council for Pharmacy Education. He has served as
Adjunct Faculty for Pharmacy Law and Ethics at the
UCSD School of Pharmacy and as guest faculty at the
schools/colleges of pharmacy for Western University,
USC, UCSF, Loma Linda, Touro, and UOP. He has
represented CSHP as a delegate to the ASHP House of
Delegates numerous times.
For decades, Dr. Gray has watchfully monitored
legislative, regulatory and health policy issues at the
federal, state and local levels. He has been involved
directly in several key pieces of legislation within

California. He helped navigate the divide between
CSHP and CPhA over AB377, which established
a centralized packaging pharmacy to serve sister
hospitals within a 75-mile radius. In 2013 as CSHP
president, SB493 was introduced to expand the
provider status of pharmacists to act as primary
care providers. Most recently under his leadership,
representation and guidance, SB1039 was passed to
allow more efficient use of pharmacy technicians by
permitting them to perform nondiscretionary tasks to
free pharmacists to function as providers.
Dr. Glenn Yokoyama said, “In my opinion, there are
few pharmacists who have influenced the past, current,
and future practice of health-system pharmacy more
than Steven Gray. He has indeed had a positive effect
on CSHP, other pharmacy professional organizations,
schools of pharmacy, the profession, and society.”

Kenneth N.
Horowitz,
PharmD, FCSHP
Distinguished Service
Award
Kenneth Horowitz, PharmD, FCSHP has been named
the 2015 Distinguished Service Award recipient. Dr.
Horowitz has consistently supported CSHP’s mission
and vision during his career and as a faithful volunteer.
Dr. Horowitz received his doctor of pharmacy degree
from the UCSF School of Pharmacy in 1966 and
completed a residency in hospital pharmacy at the US
Public Health Service Hospital in Staten Island, NY.
His practice accomplishments include clinical and
administrative roles in large academic teaching health
systems, community hospitals, retail pharmacies,
ambulatory care, and specialty pharmacies. He was a
pioneer in developing and implementing unit dose,
IV admixture, clinical pharmacy services, and quality
assurance programs into pharmacy practice.
Dr. Horowitz was initially a member of the Southern
California Council of Hospital Pharmacists which
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later merged with the Northern California Council
to become our current CSHP. He has participated in
numerous leadership positions at CSHP including
president, treasurer, chair of the House of Delegates,
and chair of the Board of Directors. He has served
on CSHP committees and task forces such as the
Blue Ribbon Committee, EVP Search Committee,
Pharmacy Technician Workforce Task Force, Task
Force on Leadership, Nominating Committee, and
the Council on Legal and Public Affairs. He was
recognized as the 2010 Southern California Society of
Health-System Pharmacists Pharmacist of the Year. He
has also been an active member and delegate for ASHP
and CPhA. He has been a frequent speaker at many
colleges of pharmacy, pharmacy association meetings,
nursing schools, and lecturer of pharmacology to
nurses and paramedics. Dr. Horowitz has recruited
many students and residents to join CSHP, impressing
the importance of involvement in professional
associations. In 2007, Dr. Horowitz was honored as a
CSHP Fellow for his sustained contributions to CSHP
and the pharmacy profession.
Christine Antczak, PharmD, FCSHP said, “Kenn is
very well respected throughout the state as a leader,
innovator, and mentor for experienced pharmacists,
new practitioners, and students. If not for his tireless
work and vision to advance pharmacy practice and
help shape our organization, we wouldn’t be where we
are today. He is a treasured mentor to many.”

Glenn Y. Yokoyama, PharmD,
FCSHP, FAPhA
HONORARY MEMBER

Glenn Yokoyama, PharmD,
FCSHP was presented with
an honorary membership at Seminar for his
extraordinary contributions to CSHP and the
pharmacy profession.
Dr. Yokoyama first joined CSHP in 1966. He has
served his local chapters and CSHP in numerous
leadership positions including the Committee on
Professional Affairs, CPhA-CSHP Joint Task Force,
Seminar, Council on Organizational Affairs, and
the Pharmacy Practice, Laws and Regulations
Committee. He was recognized for his remarkable
service as the CSHP Pharmacist of the Year in 1980.
He served as CSHP president in 1994 and on the
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CSHP Board of Directors from 1993-1995.
He also served as a member of the USP Pharmacy
Practice Advisory Council.
Dr. Yokoyama served as a member of the California
State Board of Pharmacy, including president
from 1988 – 1990. An active in numerous other
associations, he served on the APhA Foundation
Board for six years, AACP, Academy of Managed
Care Pharmacy, and Southern California Pain
Initiative Board of Directors. At CPhA, he held office
as president, served on numerous committees, and
was recognized with many awards including CPhA
Pharmacist of the Year.
Dr. Yokoyama has had an illustrious career working
at highly-respected institutions. He has recently
retired as Adjunct Associate Professor of Clinical
Pharmacy at the UCSF School of Pharmacy. He
is currently a member of CAPSLEAD (California
Association of Pharmacy Student Leaders)
representing UCSF. Dr. Yokoyama is a nationally
and internationally-known lecturer. He is wellpublished in many well-respected publications and
is a peer reviewer for national pharmacy journals.
Dr. Yokoyama has received numerous awards from
USC and UCSF Schools of Pharmacy. Perhaps most
importantly, he is well known for his role as mentor,
teacher, and preceptor to students, residents, and
pharmacists throughout his career.
Lisa Lum, PharmD, FASHP, FCSHP said, “One of my
earliest and most impressionable CSHP memories is
the Seminar that Dr. Yokoyama was president. Glenn
was very humble and very appreciative of the
recognition and attention he was receiving. I had
the opportunity to work with Dr. Yokoyama during
his years at Kaiser Permanente, and feel privileged to
know him as a friend, mentor, and colleague.”

Shirley Chen, PharmD, BCPS
NEW PRACTITIONER
ACHIEVEMENT AWARD

Shirley Chen, PharmD, BCPS
has been named the 2015 CSHP
New Practitioner Achievement Award recipient.
As a pharmacy student at the University of
Maryland, Dr. Chen held leadership positions in
student government, Phi Lambda Sigma Pharmacy
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Leadership Society, ASHP, and APhA,
which led to being honored with the
2010 ASHP Student Leadership Award.
After completing PGY1 training at
UCSF, she was chosen to be the first
PGY2 pediatric resident at Benioff Children’s Hospital at UCSF.
Dr. Chen has been active in the Golden
Gate Society of Health-System Pharmacists as a New Practitioner Executive
Committee member, as chapter secretary,
and is currently the chapter presidentelect. She has also served on the ASHP
New Practitioner Membership Outreach
Advisory Group and was involved with
the development of a New Practitioner
Poster Award at the ASHP Midyear
Clinical Meeting.
CSHP President Kethen So said, “Shirley
has demonstrated ongoing involvement
and commitment in working with
pharmacy students, residents,
pharmacists, and other healthcare professionals throughout her short five years of
practice. Her consistent contributions and
achievements have made our pharmacy
profession proud.”

Jeffrey S. Olson,
CPhT
TECHNICIAN
ACHIEVEMENT
AWARD

Jeff Olson, CPhT has been a pharmacy
professional for 17 years, serving many
roles within the industry as well as in
his professional society. As the Diablo
Society of Health-System Pharmacists
(DSHP) membership co-chair, he helped
implement the use of social networking
to promote the local chapter, improve
communication to members, and give a
broader voice to the chapter. During his
tenure as membership co-chair, DSHP
membership numbers nearly doubled. He
also served as the CPTA co-chair and the
TDEC vice president. He volunteered as

the logistics co-chair for the 2014 Seminar
Management Team and spoke and moderated at the Technician Town Hall Meeting
in 2012. He is known for being willing to
pitch-in wherever and whenever needed,
particularly for promoting goodwill and
the benefits of belonging to a state-wide
pharmacy association.
Mr. Olson works at Kaiser Permanente as
an outpatient pharmacy manager supervisor. He was chosen for the prestigious
Technician Achievement Award for his
dedication to CSHP technician activities, exemplary service to the pharmacy
profession, and promoting the advancement of technicians within the profession.

2015 CSHP
Fellows
Patrick G. Chan
PharmD, PhD, FCSHP
Patrick Chan, PharmD, PhD, FCSHP
received his Doctor of Pharmacy and
Doctor of Philosophy, Pharmaceutical and Chemical Sciences, from the
University of the Pacific. He currently
serves as Assistant Professor of Pharmacy Practice and Administration at
Western University of Health Sciences,
College of Pharmacy where he is heavily
involved in the education of future
pharmacists in both the didactic and
experiential setting. He was recognized
as Western University’s Teacher of the
Year in 2012 and 2014 as well as Faculty
Preceptor of the Year in 2013.
Dr. Chan has been a member of CSHP
since 2010. He has been active in the
Orange County Society of Health-System
Pharmacists (OCSHP) chapter serving
as president and interim treasurer, and
delegate to CSHP. He also serves as
the faculty co-advisor for the Western
University CSHP student chapter.
Dr. Chan serves as a journal referee for
numerous journals and has published

over ten peer-reviewed journal articles, including two in CJHP. He has
presented numerous posters, written
three book chapters, and has given
numerous presentations at local institutions and pharmacy continuing
education conferences.
OCSHP Past-President Diana Cao said,
“Patrick’s exemplary leadership skills and
dedication to pharmacy practice makes
him a great representative for CSHP.”

Shalini S. Lynch,
PharmD, CGP, FCSHP
Shalini Lynch, PharmD,
CGP, FCSHP has been
a member of CSHP since 1992. She
has volunteered at Focus, on several
Seminar committees, on the Public
Relations Committee, and the Editorial
Advisory Board. For the Sacramento
Valley-CSHP chapter, she has served
as treasurer, director, and their chair of
public relations/community outreach.
She was named CSHP-Sacramento
Valley Pharmacist of the Year in 2007.
Dr. Lynch received her Doctor of Pharmacy degree from the University of
California, San Francisco and completed
a pharmacy practice residency as well as
a drug information specialty residency
at UCSF. She became a certified geriatric pharmacist in 2014. She is currently
Health Sciences Associate Clinical
Professor of Pharmacy at UCSF.
Dr. Lynch has served as a journal
referee for several publications and
as an editor for journals and textbooks. She has presented at numerous
pharmacy meetings and has been a
year-round preceptor for pharmacy
students and residents since 2004.
“Shal has always made innovation in
pharmacy practice a high priority and is
determined in her approach to getting
positive results. Beyond her passion for
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driving meaningful performance, Shal
is a natural leader by example,” said Lisa
Ashton, PharmD.

James D. Scott,
PharmD, MEd,
FCCP, FASHP, FCSHP,
AAHIVP
James D. Scott, PharmD, MEd, FCCP,
FASHP, FCSHP, AAHIVP is currently
Associate Dean for Experiential and
Professional Affairs and Professor of
Pharmacy Practice and Administration at
the Western University of Health Sciences
College of Pharmacy. His post-doctoral
training included a residency in geriatric
pharmacotherapy from the VA Medical
Center in Gainesville, Florida and an
infectious disease pharmacotherapy
fellowship at the University of Illinois at
Chicago, College of Pharmacy.
Dr. Scott’s service to CSHP began in
2007. He has volunteered on the Editorial Advisory Board, Student and
Resident Programming Committee,
and Continuing Pharmacy Education Committee. He has served the San
Fernando Valley Society of Health-System
Pharmacists on the Board of Directors
and as president twice. Dr. Scott has been
recognized twice as Pharmacist of the
Year by the SFVSHP.

2015 ASHP Fellows

James D. Scott
PharmD, MEd,
FCCP, FASHP,
FCSHP, AAHIVP

Victoria A.
Serrano Adams
BS Pharm, PharmD

JOSEPH BECKERMAN MEMORIAL
SCHOLARSHIP

2015 CSHP Student Leadership
Award Winners

Naira Barsegyan

Sarah Brown

Loma Linda University

University of California
San Diego

Jeanette Carpenter

Uyen Duong

University of Southern
California

University of California
San Francisco

Johnson Hung

Punam Patel

Western University
of Health Sciences

Touro University

Martina Rigmaidan

Seumsack Dennis
Somtakoune

Sarah Brown
University of
California,
San Diego

15th Annual CSHP
Student Clinical Skills
Competition:

University of the Pacific

Dr. Scott has an impressive record of
funded research, 26 peer-reviewed
publications, and over 150 scientific
presentations. His scholarship has
focused in the area of HIV/AIDS infection and management with more recent
contributions in the scholarship of experiential education.
Mark Nguyen, PharmD, BCPS, FCSHP
said, “His scholarly achievements and
outstanding leadership, as well as his
involvement with CSHP at the local and
state level makes him an ideal candidate
for the fellowship award.”
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Hasna Manghi,
PharmD
Candidate 2016

University of the Pacific

California Northstate
University

James Wall,
PharmD
Candidate 2016
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Innovative Pharmacy Practice Award

Regional Chapters of Distinction

Winner
Improving Healthcare Quality and Safety While
Reducing Costs Through Clinical Pharmacy Service
Integration
USC School of Pharmacy

Central Valley Society
of Health-System Pharmacists

Honorable Mention
Comprehensive Care Center: The Impact of
Integrating an Advance Practice Pharmacist into
a Patient Centered Medical Home for High-Risk
Medicare Patients
FrontLine Pharmacy Consulting

Diablo Society
of Health-System Pharmacists
Golden Gate Society
of Health-System Pharmacists
Orange County Society
of Health-System Pharmacists
Quatra County Society
of Health-System Pharmacists

Chapter Membership
Competition Award
Golden Gate

Student Chapter
Membership
Competition Award
UCSF

Star Awards

Sacramento Valley Society
of Health-System Pharmacists

Gold Level
Barbara Uenaka

Affiliate Chapter Competition/
Regional Chapters

San Diego Society
of Health-System Pharmacists

Greatest Percentage of Growth
Golden Gate Society of Health-System Pharmacists
with 25.74%

San Fernando Valley Society
of Health-System Pharmacists

Silver Level
Anita Nguyen
Cynthia Huang
Deepak Sisodiya
Diana Thamrin
Laurie Krekemeyer
Sufen Chen

Highest Percentage of Renewals
Golden Gate Society of Health-System Pharmacists
with 100%

San Gabriel Valley Society
of Health-System Pharmacists
South Bay/Long Beach Society
of Health-System Pharmacists

Affiliate Chapter Competition/
Student Chapter

Student Chapters
of Distinction Award

Greatest Percentage of Growth
University of California, San Francisco Society
of Health-Service Pharmacists with 2.23%

California Northstate University

Highest Percentage of Renewals
University of California, San Francisco Society
of Health-Service Pharmacists with 59.82%

University of California, San Diego

Loma Linda University
Touro University
University of California, San Francisco
University of the Pacific
University of Southern California

Grassroots Advocates
Recognition Program
Gold Level
Donna Fitzgerald, B.S, CPhT
Jason Bandy, PharmD
Keith Yoshizuka, PharmD, MBA, JD
Sarah McBane, PharmD
Tin An (April) Nguyen
Silver Level
Kethan So, Pharm.D., FCSHP
Ravi Shah, MS
Bronze Level
Monique Villanueva, PharmD

Western University of Health Sciences

Student Chapter Community Service
Project Award
Asthma Education
University of California, San Diego
Tobacco Cessation
University of California, San Diego
Poison Prevention
University of California, San Diego

Seminar 2015 Quiz Bowl
California Northstate University

Bronze Level
Amy Widdows
Art Adamian
Bettina Avila
Bill Vasak
Bonnie Wong
Christy Robinson
Chuck Olver
Connie Ha
Jim Scott
Jeff Haller
Jennifer Cashman
John Shin
Jojo Lauder
Katy Marconi
Kethen So
Kim Kuei
Lily Nguyen
Lindmila Pavlova
Maria Serpa/Joel Weber
Monique Villanueva
Moon Choe
Pam Letzkus
Pauline Chan
Russell Leong
Shawn Lester
Shu Hui Chin
Stacey Raff
Steve Gray
Sylvia Stoffella
Tania Stewart
Terrill Tang
Yulia Kozlov
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