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GUEST COLUMN

Opioid Stewardship Task Force
Jennifer Cocohoba, PharmD and Sandy Bardas, PharmD

Cocohoba

Bardas

In

2017, over 21 million prescriptions
for opioids were written in the
state of California. As a nation, many
people continue to suffer from a
debilitating opioid epidemic that makes
headlines daily. For all health care
professionals, it is extremely important
to combine every effort possible to help
minimize this impact on patients and
communities. CSHP recognized the
important role that health-system-based
pharmacists and pharmacy technicians
can play in slowing the opioid epidemic.
The Opioid Stewardship Task Force
(OSTF) was formed to operationalize
some of these efforts.
The OSTF advocates for the safe use
of opiates and access to opiate-related
treatment, educates the public of the
epidemic through campaigns and
other resources, and advises policy
recommendations. In its first year, the
OSTF surveyed CSHP members to help
the task force better understand member
needs related to opioid stewardship as
well as to gather current best practices
at organizations that members work
for and lead. Since the initial survey,
the task force has organized a session
focusing on the pharmacist’s role in
opioid management across pharmacy
settings that was presented at Seminar
2018. The task force has also engaged in
a grassroots effort to modify legislation
around CURES, with letters sent to local
legislators to lobby for a delegate function
in CURES. This would be intended to
help pharmacists and other professionals
support physicians in ensuring that, prior
to receiving an opioid prescription, all
patients will have CURES checked.

What we have learned from our membership and opioid task force members is
that health-system pharmacists across
California are already deeply involved in
opioid stewardship and leading initiatives
at their institutions. They help form monitoring programs; advise their institutions
on policies related to opioid prescribing,
dispensing, and disposal; and work closely
with clinicians in pain management to
provide individualized plans for patients.
They are doing important work that should
be highlighted; at this point model practices need to be adapted for dissemination
to hospitals that may have fewer pharmacy
resources but desire solid opioid stewardship programs.
We believe the next frontier for
pharmacists is in the support of patients
with opioid use disorders. The current
scope of pharmacy practice lays the
groundwork for prescribing, monitoring,
and adjusting medications under
protocol. However, pharmacists are not
currently included amongst the healthcare
professionals (currently physicians,
nurse practitioners, and physician
assistants) who are able to apply for a
waiver to prescribe medications such
as buprenorphine outside of an opioid
treatment program. There is immense
potential for pharmacists to contribute
to the care of patients with opioid use
disorders – in many team-based settings
they likely already do, providing opioid
taper schedules to help transition patients
to buprenorphine from other opioids and
assessing withdrawal symptoms during
initiation therapy. But to be forwardthinking, the number of patients who
require medical assistance teams goes

beyond what the nation is currently
providing; therefore we have to think
about other innovative settings and models
(such as pharmacies!) where this care
might be provided.
The OSTF includes a few members
who are part of both CSHP and CPhA.
CPhA has been supportive in suggesting
members to add value to the task force.
Collaborating with CPhA extends the
reach of the OSTF so that we can find
ways to address the opioid epidemic across
the continuum of pharmacy care – from
hospital to clinic to community pharmacy.
After all, opioid stewardship involves
a team that reviews all controlled pain
medicine prescriptions to ensure that the
prescriptions are appropriate and safe.
CSHP members can support the current
initiatives by responding to the recent
CSHP OSTF Survey (online or by submitting/scanning via PDF) and staying abreast
of opioid-related legislation in order
to support policies around safe opioid
prescribing, dispensing, and monitoring.
In the future, the OSTF intends to develop
programs to support pharmacists who
would like to strengthen or create opioid
stewardship programs at their institutions while strengthen a peer network for
consultation. We look forward to the day
where pharmacist roles support patients
with opioid use disorders. o
Jennifer Cocohoba, PharmD, is professor, department
of clinical pharmacy at the University of California,
San Francisco
Jennifer.Cocohoba@ucsf.edu
Sandy Bardas, PharmD, is a consultant pharmacist
for the PAMF Division of Ambulatory Surgery Centers
sandyb@dslextreme.com
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New Drugs of 2017, Part 1
Jonathan Goulding, PharmD • Nina Escasa, PharmD, BCPS • Stephen Cheng, PharmD
Susan Eun, PharmD • Joanne Cho, PharmD, BCPS • Quynhlam Tran, PharmD
Christina Maeda, PharmD • Zipporah Matsunaga, PharmD • Yen K. Tang, PharmD, BCPS

Introduction
Learning Objectives:
After reading this article, the reader should be able to:
1. List the indications for drugs approved by the U.S.
FDA in 2017.
2. Explain the appropriate dosing for newly approved
medications.
3. Discuss safety considerations for new drugs
approved in 2017.
4. Identify criteria used for efficacy assessments for
new drugs approved in 2017.
5. Identify potential drug-drug interactions with
recently approved medications.

Keywords
drug information, evidence-based medicine, formulary management, new drugs

Requests for Information
Jonathan Goulding, PharmD
jonathan.goulding@kp.org

During 2017, the U.S. Food and Drug Administration (FDA) set a modern record:
56 approvals of novel drugs and biologics—the highest number in a single year since
1996.1,2 The FDA’s Center for Drug Evaluation and Research approved 34 new
molecular entities and 12 biological therapeutics. An additional ten biological
therapeutics were approved by the Center for Biologics Evaluation and Research,
including three gene therapies.3 This surge in activity followed a low point of only
22 novel approvals in 2016, previously described in our New Drugs Series for the
March/April 2017 and November/December 2017 issues.2
Because of the high number of FDA approvals in 2017, this New Drugs series will
be presented in multiple parts. In this first installment of the series, we provide
summary descriptions of noteworthy medications and biologic agents in the following
therapeutic categories:
• Infectious Diseases. Eight agents were approved, six of which were expedited
through priority review pathways. This includes an accelerated review of a treatment
for Chagas disease, also known as American trypanosomiasis, a neglected disease.1
A combination of two previously approved human immunodeficiency virus (HIV)
antiretrovirals, the first combination of its kind, is also discussed.1
• Vaccines. Biologics license applications (BLAs) for a recombinant shingles vaccine
and hepatitis B vaccine, both adjuvanted, were approved.1
• Dermatology. Three BLAs for new treatments of serious dermatologic conditions
were approved, including a first-in-class interleukin-4 receptor alpha antagonist for
atopic dermatitis.1
• Ophthalmology. Two ophthalmic solutions were approved, including a first-in-class
Rho-kinase inhibitor for the treatment of glaucoma or ocular hypertension. A novel
gene therapy was also approved for the treatment of a genetic retinal disorder that
causes blindness.
• Rheumatology. One novel treatment for rheumatoid arthritis was approved.1
Table 1 includes additional regulatory details for the medications discussed in
this article.
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Table 1. Selected drug and biologic approvals, 2017 (dermatology, infectious diseases, ophthalmology, rheumatology, vaccines)

Active
Ingredient(s)

Trade Name

Manufacturer

Approval FDA Category Therapeutic Category/
Date
Pharmacologic Class

Indication

Application

Brodalumab

SiliqTM

Valeant

2/15/17

BLA

Treatment of adults with moderate-to-severe plaque
psoriasis refractory to other systemic therapies

BLA 761032

Dupilumab

Dupixent®

Regeneron

3/28/17

BLA

P

Human IgG4 monoclonal
antibody with neutralizing
activity against IL-4R alpha

Treatment of adults with moderate-to-severe eczema
(atopic dermatitis) refractory to topical prescription
therapies

BLA 761055

Guselkumab

Tremfya®

Janssen

7/13/17

BLA

P

Human IgG1 lambda
monoclonal antibody with
neutralizing activity against
IL-23

Treatment of adults with moderate-to-severe plaque
psoriasis

BLA 761061

Dermatology
REMS Human IgG2 kappa
monoclonal antibody with
neutralizing activity against
IL-17RA

Infectious Diseases
Benznidazole

-

Exeltis

8/29/17

1

P,O

Nitroimidazole antimicrobial

Treatment of Chagas disease in patients 2-12 years of age

NDA 209570

Delafloxacin

BaxdelaTM

Melinta

6/19/17

1

P

Fluoroquinolone antibacterial

Treatment of adults with acute bacterial skin infections

NDA 208610
NDA 208611

Dolutegravir and Juluca
rilpivirine

ViiV

11/21/17

4

P

Antiretroviral combination

Treatment of HIV-1 in adults to replace a current regimen
in virologically suppressed patients with no history of
treatment failure and no known substitutions associated
with resistance to the Juluca components

NDA 210192

Glecaprevir and
pibrentasvir

MavyretTM

AbbVie

8/03/17

1,4

S

NS3/4A protease inhibitor and Treatment of adults with chronic hepatitis C virus
NS5A inhibitor combination
genotypes 1, 2, 3, 4, 5, or 6 without cirrhosis or with
compensated cirrhosis

NDA 209394

Letermovir

PrevymisTM

Merck Sharp
& Dohme

11/08/17

1

P,O

Cytomegalovirus (CMV) DNA
terminase complex inhibitor

Prophylaxis of CMV infection and disease in
CMV-seropositive adults after allogeneic hematopoietic
stem cell transplant

NDA 209939
NDA 209940

Meropenem,
vaborbactam

VabomereTM

Melinta
Therapeutics

8/29/17

1,4

P

Carbapenem antibacterial
and beta-lactamase inhibitor
combination

Treatment of adults with complicated urinary tract
infection including pyelonephritis

NDA 209776

Ozenoxacin

XepiTM

Medimetriks

12/11/17

1

S

Quinolone antimicrobial

Topical treatment of impetigo in patients age 2 months
and older

NDA 208945

Rabies immune
globulin
(human)

KedrabTM

Kedrion

8/23/17

BLA

-

Anti-rabies immunoglobulin
(IgG)

Passive, transient post-exposure prophylaxis of rabies
infection

BLA 125613/0

Secnidazole

SolosecTM

Symbiomix

9/15/17

1

P

Nitroimidazole antimicrobial

Treatment of bacterial vaginosis in adult women

NDA 209363

Sofosbuvir,
velpatasvir, and
voxilaprevir

Vosevi®

Gilead

7/18/17

1,4

P

Nucleotide analog NS5B
polymerase inhibitor, NS5A
inhibitor, and NS3/4A protease
inhibitor combination

Treatment of adults with chronic hepatitis C virus
infection without cirrhosis or with compensated cirrhosis
with either genotype 1, 2, 3, 4, 5, or 6 infection and
previous NS5A inhibitor experience, or genotype 1a or 3
infection with previous sofosbuvir experience without an
NS5A inhibitor

NDA 209195

BLA, Biologics License Application; FDA, Food and Drug Administration; NDA, new drug application.

May/June 2018 California Journal of Health-System Pharmacy cjhp

67

CPE: New Drugs of 2017, Part 1

Table 1. Selected drug and biologic approvals, 2017 (dermatology, infectious diseases, ophthalmology, rheumatology, vaccines)
continued
Active
Ingredient(s)

Trade Name

Manufacturer

Approval FDA Category Therapeutic Category/
Date
Pharmacologic Class

Indication

Application

Latanoprostene
bunod

VyzultaTM

Bausch & Lomb

11/02/17

1

S

Prostaglandin analog

Treatment of patients with open-angle glaucoma or
ocular hypertension

NDA 207795

Netarsudil

Rhopressa®

Aerie

12/18/17

1

S

Rho kinase inhibitor

Treatment of patients with open-angle glaucoma or
ocular hypertension

NDA 208254

Voretigene
neparvovec-rzyl

LuxturnaTM

Spark
Therapeutics

12/19/17

BLA

-

Adeno-associated virus
vector-based gene therapy

Treatment of patients with confirmed biallelic RPE65
mutation-associated retinal dystrophy

BLA 125610/0

Kevzara®

Regeneron

5/22/17

BLA

-

Human IgG1 monoclonal
antibody with neutralizing
activity against IL-6

Treatment of adults with moderately-to-severely active
rheumatoid arthritis

Hepatitis
b vaccine
(recombinant),
adjuvanted

Heplisav-B®

Dynavax

11/09/17

BLA

-

Vaccine

Immunization against hepatitis B virus infection in adults BLA 125428/0
aged 18 years and older

Zoster vaccine
(recombinant),
adjuvanted

Shingrix

GlaxoSmithKline

10/20/17

BLA

-

Vaccine

Prevention of herpes zoster (shingles) in adults aged 50
years and older

Ophthalmology

Rheumatology
Sarilumab

BLA 761037

Vaccines

BLA 125614/0

BLA, Biologics License Application; FDA, Food and Drug Administration; NDA, new drug application.

NDA Submission Classification

Review Classification

1 - New molecular entity

P–

Priority review: Designation conferred to drugs with the potential, if approved, to have a significant positive impact
on the treatment, diagnosis, or prevention of a serious condition. The goal for FDA action is six months for a priority review,
rather than ten months for a standard review.

S–

Standard review: Designation conferred to drugs that appear to have therapeutic qualities similar to those of an
already marketed drug.

O–

Orphan product: A drug or biological product developed under the federal Orphan Drug Act of January 1983 which
provides special incentives (e.g., tax credits and fee waivers) for the development of agents that treat rare diseases affecting
fewer than 200,000 people in the United States.

2 - New active ingredient
3 - New dosage form
4 - New combination
5 - New formulation, new applicant, or new manufacturer
6 - New indication
7 - Drug already marketed, but without an approved NDA
8 - Over-the-counter switch

REMS – Risk Evaluation and Mitigation Strategies: A drug safety program that the FDA can require for certain medications with
serious safety concerns to help ensure the benefits outweigh the risks. These are designed to reinforce medication use
behaviors and actions that support safe use of that medication.

FDA, Food and Drug Administration; NDA, new drug application.
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Infectious Diseases
Delafloxacin (BaxdelaTM)
450 mg tablets 25 mg/mL injection
for intravenous use
Indication

Delafloxacin is a fluoroquinolone
antibiotic indicated for treatment of
adults with acute bacterial skin and skin
structure infections (ABSSSI).4 It is also
being studied for pneumonia but it has
not yet received FDA approval for this
indication.5 Delafloxacin shows in vitro
and clinical activity against the following
Gram-positive pathogens: Staphylococcus
aureus (methicillin-resistant and -sensitive
strains), S. haemolyticus, S. lugdunensis,
Streptococcus pyogenes, Strep. agalactiae,
Strep. anginosus, and Enterococcus faecalis;
and against the following Gram-negative
pathogens: Escherichia coli, Klebsiella
pneumoniae, Enterobacter cloacae, and
Pseudomonas aeruginosa.4

however, some isolates resistant to other
fluoroquinolones may be susceptible to
delafloxacin.4
Safety

Like other fluoroquinolones, delafloxacin
carries a boxed warning for tendinitis,
tendon rupture, peripheral neuropathy,
and exacerbation of muscle weakness in
myasthenia gravis. Mental health-related
effects and blood glucose disturbances
are additional class-related warnings.
The most common adverse reactions
reported were nausea, diarrhea, headache,
transaminase elevations, and vomiting.4
No QT interval prolongation related
to delafloxacin was reported in healthy
patients.4 Like other fluoroquinolones,
delafloxacin oral tablets should not be
co-administered with antacids, metal
cations (such as iron), or multivitamins
containing zinc or iron due to decreased
delafloxacin absorption.4

Dosage and Administration

The recommended dose for delafloxacin
is 300 mg administered as a 60-minute
intravenous (IV) infusion every
12 hours. The IV dose should be
adjusted for estimated glomerular
filtration rates (eGFR) <30 mL/
min/1.73 m2. The reconstituted 25 mg/
mL solution is further diluted prior to
administration. The oral dose is 450
mg every 12 hours for 5-14 days. Oral
delafloxacin does not need to be adjusted
for renal impairment. Both formulations
should be avoided in patients with
end-stage renal disease (ESRD).4
Efficacy

In two double-blind, non-inferiority
phase 3 trials, delafloxacin
monotherapy demonstrated
non-inferiority to vancomycin plus
aztreonam based on the primary
endpoint of ≥20% reduction in ABSSSI
erythema area within 48-72 hours
after treatment.6 Some cross-resistance
between delafloxacin and other
fluoroquinolones has been observed;

Sofosbuvir, velpatasvir,
and voxilaprevir (Vosevi®)
400 mg/100 mg/100 mg tablets

Efficacy

In POLARIS-1, a placebo-controlled
phase 3 clinical trial, 96% of patients
randomized to 12-week Vosevi® treatment (n=263) had a sustained virologic
response (SVR) compared to none for
placebo. SVR ranged from 91% to 100%
across genotypes, including those with
compensated cirrhosis; however, only a
few patients with genotypes 2, 5, and 6
were included.8
POLARIS-4 was a randomized, openlabel, active-controlled phase 3 trial in
adult patients with HCV genotypes 1-4
who were DAA-experienced but NS5A
inhibitor-naïve. The response rates were
similar between 12-week treatment with
Vosevi® (n=182) and the comparator
regimen, sofosbuvir-velpatasvir (Epclusa®;
n=151), for all patients except those
with HCV genotypes 1a and 3. In those
specific subgroups, SVR rates were higher
in Vosevi® recipients (overall, 97%) than
in Epclusa® recipients (overall, 86%).8
Safety

Indication

Vosevi® is a triple combination of
hepatitis C virus (HCV) direct-acting
antivirals (DAAs): sofosbuvir (a NS5B
polymerase inhibitor), velpatasvir (an
NS5A inhibitor), and voxilaprevir (an
NS3/4A protease inhibitor). It is indicated
for the treatment of adults with chronic
HCV genotype 1, 2, 3, 4, 5, or 6 infection
who have previously been treated with an
NS5A inhibitor, an unmet clinical need.
In addition, it is approved for the treatment of adults with HCV genotype 1a
or 3 who have previous experience taking
sofosbuvir without an NS5A inhibitor.7
Dosage and Administration

The recommended dose is one tablet
orally once daily, with food, for 12 weeks.
Vosevi® dosing in patients with CrCl
<30 mL/min has not been established.7
It is not recommended in patients with
moderate or severe hepatic impairment.7

Vosevi® carries a boxed warning for the
risk of potentially fatal hepatitis B virus
(HBV) reactivation in patients co-infected
with HBV and HCV. Patients should be
tested for HBV before starting Vosevi®
treatment. The most common adverse
reactions (incidence ≥10%) are headache,
fatigue, diarrhea, and nausea. Gastrointestinal side effects are more common
with Vosevi® than with Epclusa®.7,8
Coadministration of sofosbuvir and
amiodarone is not recommended due
to a risk of serious symptomatic bradycardia. Inducers of cytochrome P450
(CYP) or P-glycoprotein (P-gp) may
decrease the therapeutic effect of Vosevi®.
Potential interactions with acid-reducing
agents, including an expected decrease in
velpatasvir concentration with increased
gastric pH, should be considered while on
Vosevi® treatment.7
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Glecaprevir and Pibrentasvir
(MavyretTM)
100 mg/40 mg tablets
Indication

MavyretTM is a combination of glecaprevir, an HCV NS3/4A protease inhibitor,
and pibrentasvir, an NS5A inhibitor. It
is indicated for the treatment of adults
with chronic HCV genotype 1-6 infection
without cirrhosis and with compensated cirrhosis (Child-Pugh A). It is also
indicated for the treatment of adults with
chronic HCV genotype 1 infection with
prior NS5A inhibitor or NS3/4A protease
inhibitor experience, but not both.9
MavyretTM is the first pangenotypic HCV
DAA recommended for use in patients
with severe renal impairment.10
Dosage and Administration

The recommended dose is three tablets
orally once daily with food (daily dose:
glecaprevir 300 mg/pibrentasvir 120
mg). The duration of treatment is 8, 12,
or 16 weeks based on patient factors (eg,
HCV genotype, cirrhosis status, and prior
HCV regimen). No dosage adjustments
are required for patients with HCV/
HIV-1 coinfection or in patients with
renal impairment, including patients with
end-stage renal disease (ESRD) receiving
dialysis. MavyretTM is not recommended
for patients with moderate hepatic
impairment (Child-Pugh B) and contraindicated in those with severe hepatic
impairment (Child-Pugh C).9
Efficacy

Nine phase 2 and 3 trials served as the
basis for FDA approval of MavyretTM. In
total, these clinical trials enrolled 2,369
patients who received MavyretTM. The
SVR rates ranged from 91% to 100% at
the approved treatment durations for
HCV genotypes 1, 2, 3, 4, 5, and 6 across
these trials, which included patients with
compensated cirrhosis, HIV co-infection,
or chronic kidney disease (CKD) with or
without dialysis.11

Safety

Patients should be tested for HBV infection prior to MavyretTM therapy due to
the risk of potentially fatal HBV reactivation in patients co-infected with HBV and
HCV, a boxed warning. Common adverse
reactions (incidence ≥5%) include
headache, fatigue, nausea, and diarrhea.
Among patients with CKD, pruritus,
fatigue, nausea, asthenia, and headache
were the most commonly reported
adverse reactions.9,11 Inducers of CYP3A
or P-gp may reduce the therapeutic
effect of MavyretTM. The components of
MavyretTM are inhibitors of CYP, P-gp,
and other drug transporters (eg, BRCP,
OATB 1B1/3). Close monitoring for
INR fluctuations is recommended if
MavyretTM is used concomitantly with
warfarin. Concomitant use of MavyretTM
and atazanavir is contraindicated due to
potential increases in alanine aminotransferase.9 Concomitant use with rifampin is
contraindicated due to potential decrease
in efficacy of MavyretTM.9

Human Rabies Immune Globulin
(KedrabTM)
150 international units/mL solution
for injection
Indication

KedrabTM is a plasma-derived human
rabies immunoglobulin (HRIG)
indicated for passive, transient postexposure prophylaxis of rabies infection
when administered immediately after
contact with a rabid or possibly rabid
animal and concurrent with a full course
of rabies vaccine.12
Dosage and Administration

When the bite site is known, KedrabTM
is infiltrated into and around the wound
site(s) as much as possible with a onetime dose of 20 international units per
kilogram body weight, administered
during the same time as the first dose
of the rabies vaccine. Any remaining
dose should be injected intramuscularly
at sites distant from the site of rabies
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vaccination.12 Repeat doses should not be
administered once rabies vaccine treatment is started as it may interfere with the
immune response to the vaccine.12
Efficacy

KedrabTM was shown to be non-inferior
to a comparator HRIG, HyperRAB®,
in a single-center, randomized, activecontrolled study (N=118). Healthy
adult patients aged 18-72 years received
KedrabTM (N=59) or HyperRAB®
(N=59) on day 0, and rabies vaccine
on days 0, 3, 7, 14, and 28. The efficacy
endpoint was rabies virus neutralizing
antibody titer ≥0.5 international units/
mL on day 14. Efficacy was reached
by 98.2% (56/57) of patients in the
KedrabTM group and 100% (59/59) of
patients in the HyperRAB® group.12,13
Safety

The most common adverse reactions
(>6%) were injection site pain, headache, muscle pain, and upper respiratory
tract infection. Immunization with live
vaccines should be avoided within three
months after KedrabTM use or, in the case
of measles vaccine, within four months
after KedrabTM use.12

Meropenem and vaborbactam
(VabomereTM)
2 g (1 g meropenem and
1 g vaborbactam) injection
for intravenous use
Indication

VabomereTM is the first FDA-approved
combination of a carbapenem
(meropenem) and a beta-lactamase
inhibitor (vaborbactam). It is indicated
for treatment of adults with complicated
urinary tract infections (cUTI)
including pyelonephritis caused by the
following susceptible bacteria: E. coli,
K. pneumoniae, and E. cloacae species
complex.14 It should only be used to treat
or prevent infections that are proven
or strongly suspected to be caused
by susceptible bacteria.15 Since most
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cUTI are caused by the gram-negative
Enterobacteriaceae family, VabomereTM
adds to the limited treatment options
available for cUTI caused by some
carbapenem-resistant Enterobacteriaceae,
an infection associated with higher
mortality rates.15
Dosage and Administration

The recommended dose is 4 g
(meropenem 2 g and vaborbactam 2 g)
every 8 hours administered by IV
infusion over three hours for up to
14 days. The dose must be adjusted in
patients with eGFR <50 mL/min/1.73 m2,
calculated using the Modification of Diet
in Renal Disease formula: eGFR = 175 ×
serum creatinine-1.154 × age-0.203 × (0.742
if female) × (1.212 if African-American).
Patients with changing renal function
require monitoring of serum creatinine
and eGFR at least daily with dosage
adjustment accordingly.14
Efficacy

VabomereTM was shown to be non-inferior to piperacillin 4 g-tazobactam 0.5 g
administered every 8 hours in a randomized, double-blind, non-inferiority
phase 3 multicenter trial (N=545) in
adult patients with cUTI including
pyelonephritis. For both groups, a switch
to an oral antimicrobial drug, such as
levofloxacin, was permitted after infusion
of at least 15 doses.14,15
At the end of IV therapy (mean, 8 days),
the rates of clinical cure or improvement and microbiologic eradication
were 98.4% and 94.3% for the VabomereTM and piperacillin-tazobactam
groups, respectively. At the test of
cure visit, the VabomereTM group had
a similar clinical cure and microbiological eradication rate compared to the
piperacillin-tazobactam group at 76.5%
and 73.2%, respectively.14,15
Safety

The most commonly reported adverse
reactions include headache, phlebitis/
infusion rate reactions, diarrhea,

and hypersensitivity. VabomereTM is
contraindicated in patients with known
hypersensitivity reaction to any of its
components or to other drugs in the
same drug class.14,15 There were no new
significant safety concerns in the clinical
trials compared to the known safety
profile of meropenem alone.15

Benznidazole
12.5 mg and 100 mg tablets
Indication

Benznidazole is the first FDA-approved
treatment for Chagas disease, also known
as American trypanosomiasis, caused
by the parasite Trypanosoma cruzi. First
introduced in 1971, this nitroimidazole
antiparasitic agent was previously
unobtainable in the United States except
through investigational protocols from
the Centers for Disease Control and
Prevention.16 Access has recently been
enhanced with FDA approval for pediatric
patients aged 2-12 years.17,18 Chagas is
considered a neglected disease in the
United States where it affects an estimated
300,000 people; however, an estimated
eight million are affected worldwide.19
Benznidazole was approved under
accelerated approval regulations; thus,
continued approval will require verification of clinical benefit in a post-marketing
confirmatory trial.18
Dosage and Administration

The weight-based oral dose is 5-8 mg/
kg administered in two divided doses 12
hours apart. The duration of treatment is
60 days. Both the 12.5 mg and the 100 mg
tablets can be mixed with water to form a
slurry for pediatric dosing.17
Efficacy

The efficacy evaluation included two
randomized, double-blind, placebocontrolled trials in patients with chronic
indeterminate Chagas disease. The
primary endpoint for both trials was
the number of patients who converted
to antibody-negative against T. cruzi

antigens, a surrogate endpoint likely to
predict clinical benefit.17,18
The first trial, based in Argentina,
randomized patients aged 6-12 years to
receive benznidazole 5 mg/kg/day or
placebo (N=106). All subjects had ≥2
positive tests for antibodies to T. cruzi.
Sixty percent of benznidazole-treated
patients were seronegative compared to
13.5% in the placebo group after four
years of follow-up, a difference of 46.5
percentage points.17,18
The second trial, based in Brazil,
evaluated a higher dose of 7.5 mg/kg/
day in patients aged 7-12 years with
a three-year follow-up (N=129). All
patients had three positive serologic
tests for antibodies to T. cruzi. Fifty-four
percent of benznidazole-treated patients
were seronegative compared to 4.6% in
the placebo group, a difference of 50.1
percentage points.17,18
Safety

Common adverse reactions include
abdominal pain, rash, decreased weight,
headache, nausea, vomiting, neutropenia,
urticaria, pruritus, eosinophilia, and
decreased appetite.17 Warnings regarding
the potential for carcinogenicity, embryofetal toxicity, hypersensitivity skin
reactions, paresthesia, peripheral neuropathy, and bone marrow suppression are
discussed in the label.18 Use of benznidazole in patients who received disulfuram
within the preceding two weeks is contraindicated due to a potential for psychotic
reactions. Disulfuram-like reactions may
occur if alcohol or propylene glycolcontaining products are consumed during
benznidazole treatment.17,18

Secnidazole (SolosecTM)
2 g oral granules
Indication

Secnidazole is an oral nitroimidazole antimicrobial with clinical activity against a
variety of anaerobic pathogens including
bacteria implicated in the development of
bacterial vaginosis (BV),
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a polymicrobial clinical syndrome. It is
indicated for the treatment of BV in adult
women. Empiric secnidazole therapy
may be used based on local epidemiology
and susceptibility patterns; however, it
should be used only for infections proven
or strongly suspected to be caused by
susceptible bacteria with modification of
therapy guided by culture and susceptibility data.20,21,22

tumors in mice and rats that were
chronically administered nitroimidazoles.
Hypersensitivity to secnidazole, other
formulation components, or other
nitroimidazoles are contraindications
to use. No clinically significant drug
interactions have been noted between
secnidazole and the combination
oral contraceptive, ethinyl estradiol/
norethindrone.20

Dosage and Administration

The recommended dose of secnidazole is
a single 2 g packet of granules taken once
orally with or without food. The entire
packet contents may be sprinkled onto
applesauce, yogurt, or pudding; the entire
mixture should be consumed within 30
minutes without chewing or crunching
the granules. Water may be taken after
administration to aid in swallowing.
Secnidazole granules are not intended to
be dissolved in liquid.20
Efficacy

Two randomized placebo-controlled
clinical trials of similar design were
performed to evaluate the efficacy of
secnidazole in adult women with BV. The
primary endpoint was clinical response
at days 21-30 following a single dose.
In both trials, a greater percentage of
patients experienced clinical response
with secnidazole compared to placebo
(Trial 1: 67.7% vs. 17.7%, P<0.001; Trial
2: 53.3% vs. 19.3%, P<0.001). Assessment
of clinical response at days 7-14 in Trial
2 also showed positive results in patients
treated with secnidazole compared to
placebo (57.9% vs. 24.6%, P<0.001).20
Safety

Common adverse reactions (incidence
≥2%) include vulvo-vaginal candidiasis,
headache, nausea, dysgeusia, vomiting,
diarrhea, abdominal pain, and vulvovaginal pruritus. Secnidazole labeling
carries warnings regarding vulvovaginal candidiasis necessitating
antifungal treatment and its potential
carcinogenicity risk. Chronic use should
be avoided due to an observation of

HSCT recipients (N=495). Primary
efficacy results showed that a smaller
percentage of patients in the letermovir
arm had clinically significant CMV
infection (disease or viremia requiring
pre-emptive therapy) at week 24 posttransplantation (eg, after prophylaxis
discontinuation) compared to those
in the placebo arm (18% vs. 42%,
respectively, P<0.001).23,24
Safety

Letermovir (PrevymisTM)
240 mg and 480 mg tablets,
240 mg/12 mL and 480 mg/24 mL
injection for IV use
Indication

Letermovir is a first-in-class DNA
terminase complex inhibitor of cytomegalovirus (CMV).23 It is indicated for
prophylaxis of CMV infection and CMV
disease in adult CMV-seropositive recipients of an allogeneic hematopoietic stem
cell transplant (HSCT).24
Dosage and Administration

Letermovir is administered once daily at a
dose of 480 mg orally or infused IV over
one hour, starting between day 0 and day
28 post-transplantation and continued
through day 100 post-transplantation.
When co-administered with cyclosporine,
letermovir dosing is decreased to 240 mg
once daily. Letermovir infusion should be
reserved for patients unable to take oral
medications; patients should be switched
to oral tablets once they are able to take
oral medications. Dose adjustment is
not required when switching formulations and in patients with CrCl >10 mL/
min. Serum creatinine should be closely
monitored in patients with CrCl< 50 mL/
min receiving letermovir injection due to
the possible accumulation of the hydroxypropyl betadex vehicle.24
Efficacy

The efficacy of letermovir was evaluated
in a randomized, placebo-controlled,
multicenter, double-blind phase 3 study
in adult CMV-seropositive allogeneic
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Letermovir is contraindicated with
concomitant use of the following agents:
pimozide (QTc prolongation and risk
of torsade de pointes), ergot alkaloids
(ergotism risk), and pitavastatin/
simvastatin (when co-administered
with cyclosporine due to myopathy
and rhabdomyolysis risk). The most
common adverse reactions include
nausea, vomiting, abdominal pain,
cough, edema, diarrhea, headache, and
fatigue. A potential cardiac safety signal
for letermovir appeared in the clinical
trial, with an increased occurrence
of tachyarrhythmias including atrial
fibrillation. An ongoing phase 3 trial in
transplant patients receiving letermovir
prophylaxis is investigating this potential
risk further.23,24

Dolutegravir and rilpivirine (Juluca)
50 mg/25 mg tablets
Indication

Juluca is the first complete HIV
treatment regimen that contains only
two antiretrovirals (ARVs) in contrast
with standard-of-care HIV regimens
that include three or more ARVs. Both
components of Juluca were previously
approved as separate agents. Dolutegravir
is an integrase strand transferase inhibitor
and rilpivirine is a non-nucleoside reverse
transcriptase inhibitor.25
Juluca is indicated as a complete regimen
for the treatment of HIV-1 to replace a
current ARV regimen in adult patients
who are virologically suppressed (HIV-1
RNA <50 copies/mL), on a stable ARV
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regimen for ≥6 months without any
history of treatment failure, and with
no known substitutions associated with
resistance to dolutegravir or rilpivirine.25
Dosage and Administration

The recommended dose of Juluca is
one tablet orally once daily with a meal.
Due to an interaction with rifabutin,
an additional 25 mg rilpivirine
(Edurant®) tablet should be taken once
daily with Juluca during the duration
of rifabutin coadministration.25
Efficacy

The efficacy of Juluca was evaluated
in two identical open-label phase 3
non-inferiority studies (SWORD-1 and
-2). Patients whose HIV was virologically
suppressed for ≥6 months on their
current ARV regimens (N=1,024) were
randomized 1:1 to continue their current
anti-HIV therapy or switch to Juluca. At
week 48, 95% of patients in each group
had an HIV-1 viral load <50 copies/mL in
pooled trial data; the adjusted treatment
difference was -0.2% and was within the
pre-specified non-inferiority margin.
Discontinuations due to lack of efficacy
were rare in both groups (<1%).25,26
Safety

Since Juluca contains only two ARVs,
it can potentially reduce cumulative
toxicities associated with standard-ofcare HIV treatment.26 Juluca labeling
carries warnings of severe and potentially
life-threatening skin and hypersensitivity
reactions requiring immediate
discontinuation as well as hepatotoxicity
and depressive disorders. The most
common adverse events (incidence
≥2%) are diarrhea and headache.25 Study
withdrawal due to adverse events was
higher in the Juluca groups than in the
current ARV regimen groups (4% and
1%, respectively), mostly secondary to
psychiatric or gastrointestinal disorders.25,26
Juluca has both established and potential
drug-drug interactions that may require
dose adjustment or discontinuation
of concomitant medications.

Coadministration with antacids or
polyvalent cations (eg, laxatives, oral
calcium or iron supplements) may
decrease absorption of Juluca. Drugs that
inhibit or induce CYP3A activity may
affect rilpivirine clearance.25

Ozenoxacin (XepiTM)
1% cream for topical use
Indication

Ozenoxacin is a quinolone antimicrobial
cream indicated for topical treatment of
impetigo due to S. aureus or S. pyogenes
in adults and children
≥2 months old.27
Dosage and Administration

The recommended administration is a
thin layer applied to the affected area twice
daily for five days. The affected area may be
up to 100 cm2 for adults and children ≥12
years old or 2% of the total body surface
area (BSA) and not exceeding 100 cm2 for
children <12 years old.27
Efficacy

The efficacy of ozenoxacin was evaluated in
two randomized, double-blind, multicenter,
placebo-controlled trials. Patients two
months or older with impetigo (N=723)
were randomized to receive ozenoxacin
1% cream or placebo cream applied twice
daily for five days. Clinical success was
defined as no indication for additional
antimicrobial therapy for the treated
areas, and an absence/reduction of
signs/symptoms at the conclusion of
the treatment period. In both trials, a
significantly greater percentage of patients
in the ozenoxacin group achieved clinical
success compared to the placebo group
(Trial 1: 34.8% vs. 19.2%, P=0.002; Trial 2:
54.4% vs. 37.9%, P=0.001).27,28
Safety

Overgrowth of non-susceptible bacteria
and fungi may occur with prolonged use.
If this occurs during therapy, ozenoxacin
should be discontinued and an alternative
therapy prescribed.27 Rosacea and
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seborrheic dermatitis were reported in
one adult patient in the ozenoxacin arm
during clinical trials. Treatment with
ciprofloxacin for S. aureus has been
observed to antagonize ozenoxacin.

Vaccines
Recombinant Zoster Vaccine,
Adjuvanted (Shingrix)
0.5 mL injection
for intramuscular use
Indication

Shingrix, or recombinant zoster vaccine
(RZV), is an inactivated vaccine
containing lyophilized recombinant
varicella zoster virus (VZV) glycoprotein
E antigen and a proprietary AS01B
adjuvant suspension.29 It is indicated
for prevention of herpes zoster (HZ),
also known as shingles, in adults aged
≥50 years old. It is not indicated for
prevention of primary VZV infection
(chickenpox). RZV is the second vaccine
approved in the U.S. for preventing
HZ following the live-attenuated HZ
vaccine Zostavax® (ZVL). The Advisory
Committee on Immunization Practices
(ACIP) recommends RZV vaccination in
immunocompetent adults aged ≥50 years
old regardless of prior ZVL vaccination.
ACIP also supports preferential use of the
RZV vaccine over ZVL.30
Dosage and Administration

RZV is administered intramuscularly as a
series of two doses administered between
2 and 6 months apart.29
Efficacy

FDA approval was based on results of two
placebo-controlled, observer-blind trials
in adults 50 years and older (Study 1) and
70 years and older (Study 2). Those who
were immunocompromised, those with
a prior history of HZ, or those with prior
vaccination against HZ or varicella were
excluded from both studies.29

Compared to placebo, RZV demonstrated
vaccine efficacy of 93.1% for preventing
HZ in patients ≥ 50 years old during a
four-year post-vaccination period. Vaccine
efficacy was 85.1% in patients ≥ 70 years
old in four years post-vaccination. In
contrast to ZVL, RZV’s vaccine efficacy
did not decline with age and remained
high during the first four years postvaccination.29,30 The response was
non-inferior in patients ≥ 65 years old
who received ZVL at least five years earlier
compared to ZVL-naïve patients.30,31
Safety

In clinical trials, RZV was more
reactogenic than placebo. The most
common general adverse reactions
reported were myalgia, fatigue, headache,
shivering, fever, and gastrointestinal
symptoms. Solicited local adverse reactions
included pain, redness, and swelling.29 The
incidence of solicited local and general
symptoms were lower in patients ≥70
years old compared to younger patients.
Concomitant immunosuppressive therapy
may reduce the effectiveness of RZV.29

Recombinant Hepatitis B Vaccine,
Adjuvanted (Heplisav-B®)
0.5 mL injection
for intramuscular use
Indication

Heplisav-B® is indicated for the prevention of hepatitis B infection (all known
subtypes) in adult patients. This inactivated vaccine consists of recombinant
hepatitis B surface antigen produced
in yeast cells, combined with a novel
phosphorothioate-linked oligodeoxynucleotide adjuvant.32
Dosage and Administration

The recommended dose of Heplisav-B® is
two 0.5 mL doses, administered intramuscularly one month apart.32
Efficacy

Heplisav-B® was shown to be non-inferior
to Engerix-B (a 3-dose hepatitis B vaccine)
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in three randomized, active-controlled,
observer-blinded phase 3 clinical trials.
Two doses of Heplisav-B® at 0 and 1
months with saline placebo at 6 months
were compared to recombinant hepatitis B
vaccination with Engerix-B administered
at 0, 1, and 6 months. In Study 1,
seroprotection rates (SPRs) of Heplisav-B®
and Engerix-B were 95% and 81.3%,
respectively, in patients 18-55 years of age.
Similarly, in Study 2, SPRs were 90.1% and
70.5%, respectively, in patients 40-70 years
of age. Study 3 included adult patients
with type 2 diabetes mellitus (14% of study
population). In this subpopulation, the
SPRs for Heplisav-B® and Engerix-B were
90.0% and 65.1%, respectively. Study 3 also
showed overall lower SPRs with increasing
age (18-70 years) for both vaccines.32,33
Safety

More patients reported local injection site
pain, redness, and swelling with HeplisavB® than with Engerix-B after the first or
second dose in clinical trials.32 Systemic
adverse reactions (fatigue, headache,
malaise, and fever) were similar in
incidence and severity between the vaccination groups.32 There were 14 reports
of acute myocardial infarction (AMI) in
Heplisav-B® recipients compared to one
report in Engerix-B recipients. The FDA
clinical reviewers did not consider the
AMI imbalance to be a reliable safety
signal and indicated that further postmarketing surveillance is warranted.33

Dermatology
Brodalumab (SiliqTM)
210 mg/1.5 mL injection
for subcutaneous use
Indication

Brodalumab is a human monoclonal
antibody indicated for the treatment of
moderate-to-severe plaque psoriasis in
adults who are candidates for systemic
therapy or phototherapy with inadequate
response to other systemic therapies.34
After secukinumab (Cosentyx®) and
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ixekizumab (Taltz®), brodalumab is the
third interleukin-17 receptor A inhibitor
approved for this indication.
Dosage and Administration

The recommended dose of brodalumab
is 210 mg administered subcutaneously
at weeks 0, 1, and 2, then every 2 weeks
thereafter. If an adequate response has
not occurred after 12-16 weeks, therapy
discontinuation should be considered since
continued treatment beyond 16 weeks is
unlikely to result in greater success.34
Efficacy

FDA approval of brodalumab was based
on three multicenter, randomized,
double-blind, placebo-controlled phase
3 trials (AMAGINE-1, -2, and -3) in
patients with moderate-to-severe plaque
psoriasis involving at least 10% of BSA
(N=4,373). Treatment response was
measured by a 75% or greater reduction from baseline in the Psoriasis Area
and Severity Index score (PASI-75) and
the proportion of patients who achieved
a static Physician’s Global Assessment
(sPGA) score of 0 or 1 and an improvement of at least 2 points from baseline to
week 12.34,35,36
In AMAGINE-1, brodalumab was superior
to placebo in PASI-75 and sPGA response
at week 12. The PASI-75 responses for
brodalumab 210 mg, brodalumab 140
mg, and placebo were 83%, 60%, and
3%, respectively; sPGA responses of 0 or
1 were 76%, 54%, and 1% respectively
(P<0.001 for both endpoints).35,36
AMAGINE-2 and -3 compared
brodalumab to the active comparator,
ustekinumab (a human interleukin-12
and -23 antagonist) and placebo. At week
12, brodalumab demonstrated superior
efficacy in PASI-75 response rates
(overall 85% for brodalumab, versus 70%
and 7% for ustekinumab and placebo,
respectively) and sPGA scores of 0 or 1
(overall 79%, 59%, and 4%, respectively).
Response was demonstrated through
52 weeks of treatment.34,36

Safety

Efficacy

The most commonly reported adverse
reactions (≥2%) were arthralgia, headache,
fatigue, diarrhea, throat pain, nausea,
myalgia, and injection site reactions.
Like other biologics, brodalumab can
increase the risk of infections and should
be used with caution in people with
latent tuberculosis. It is contraindicated
in patients with Crohn’s disease.
Immunization with live vaccines should
be avoided during treatment with
brodalumab. Monitoring for effect or
drug concentrations of concomitant CYP
substrates may be needed during treatment
with brodalumab since CYP enzymes may
be altered during treatment.34

Efficacy of dupilumab was established
in three clinical trials. In two identical,
randomized, double-blind, placebocontrolled trials (N=1,379), adult patients
with moderate-to-severe AD refractory
to topical therapies were randomized
(1:1:1) to placebo, dupilumab 300 mg
weekly, or dupilumab 300 mg every
other week. Primary endpoints included:
a score of 0 (clear) or 1 (almost clear)
on the Investigator’s Global Assessment
(IGA 0/1) and a reduction of ≥2 points
in the score from baseline to 16 weeks.
The primary outcome was reached in
36-38% of patients receiving dupilumab
therapy and 9-10% of patients receiving
placebo (P<0.001). Additionally, 44-51%
of patients in the dupilumab arms had at
least a 75% improvement from baseline
to week 16 on the Eczema Area and
Severity Index (EASI-75) compared to
12-15% for placebo.38,39

Brodalumab carries a boxed warning for
increased risk of suicidal thoughts and
behaviors, including completed suicides.
Prescribers and pharmacies must be
specially certified to treat patients with or
dispense brodalumab and patients must
enroll in the SiliqTM Risk Evaluation and
Mitigation Strategy program.34

Dupilumab (Dupixent®)
300 mg/2 mL injection
for subcutaneous use
Indication

Dupilumab, an interleukin-4 receptor
alpha antagonist, is a human monoclonal antibody indicated for the
treatment of adults with moderate-tosevere atopic dermatitis (AD) whose
disease is not adequately controlled
with topical prescription therapies or
when those therapies are not advisable. Dupilumab may be used with or
without topical corticosteroids.37
Dosage and Administration

The recommended dose is an initial
600 mg injected subcutaneously followed
by 300 mg given subcutaneously every
other week.37

In a third study (N=740), all patients
received concomitant treatment with a
topical corticosteroid and were randomly
assigned (3:1:3) to receive dupilumab 300
mg every week, dupilumab 300 mg every
two weeks, or placebo. At week 16, 39% of
patients in the every-other-week dupilumab arm achieved the primary endpoint
of IGA 0/1 compared to 12% in the
placebo group, and 69% of patients taking
dupilumab achieved EASI-75 versus 23%
for those taking placebo.39
In all three studies, weekly administration of dupilumab did not confer
additional benefit over every other
week administration.
Safety

The most commonly reported adverse
events included injection site reactions, conjunctivitis, blepharitis, oral
herpes, keratitis, eye pruritus, other
herpes simplex virus infection, and dry
eye.37,38,39 Patients should be encouraged
to report new onset or worsening eye
symptoms of conjunctivitis or keratitis to
their healthcare provider. Patients with
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comorbid asthma should be advised not
to adjust their current asthma treatment
without consulting their physicians. Live
vaccines should be avoided in patients
treated with dupilumab.37

Guselkumab (Tremfya®)
100 mg/mL injection
for subcutaneous use
Indication

Guselkumab is indicated for the
treatment of adult patients with
moderate-to-severe plaque psoriasis who
are candidates for systemic therapy or
phototherapy. It is a first-in-class monoclonal antibody targeting interleukin-23,
a pro-inflammatory cytokine involved in
the pathogenesis of psoriasis and other
inflammatory diseases. It is the eighth
biologic available for the treatment of
plaque psoriasis.40
Dosage and Administration

The recommended dose is 100 mg administered subcutaneously at weeks 0 and
4, and every 8 weeks thereafter.40 There
is currently no data or information for
dosing in hepatic or renal impairment.
Of note, dosing is less frequent than most
biologics used for plaque psoriasis, some
of which are administered as often as
every 2 weeks.
Efficacy

FDA approval of guselkumab was based
on three randomized, double-blind,
placebo-controlled and active comparator
phase 3 trials. In VOYAGE-1 and-2,
guselkumab demonstrated superior
efficacy compared to placebo and adalimumab in the proportion of patients
achieving IGA 0/1 and 90% or greater
improvement on the Psoriasis Area and
Severity Index (PASI-90) at week 16. In
North American study sites (N=471),
79% of patients in the guselkumab arm
achieved IGA 0/1, compared with 61% in
the adalimumab arm. In addition, 68%
of patients taking guselkumab achieved
PASI-90 by week 16, compared to 41%

for adalimumab; response rates for both
groups were maintained at week 24.40
In a third study (NAVIGATE)
evaluating patients with an inadequate
response to ustekinumab (N=268), an
IL-12 and-23 inhibitor and the closest
competitor to guselkumab, a greater
proportion of patients achieved IGA
0/1 by week 28 after switching to
guselkumab compared to those who
continued taking ustekinumab (31%
and 14%, respectively).40,41
Safety

Overall, guselkumab has a similar
safety profile to other biologics used for
psoriasis. The most common adverse
reactions reported in clinical trials were
upper respiratory infections, injection site
reactions, and headache. Patients should
be evaluated for the presence of infections
and tuberculosis; guselkumab should not
be used in a patient with active infection.
Patients being treated with guselkumab
should avoid live vaccines. Because
the formation of CYP enzymes may be
altered, monitoring for therapeutic effects
and dosage modification of concomitant
CYP substrate drugs may be necessary.40

Ophthalmology
Latanoprostene bunod
(VyzultaTM)
0.024% solution for topical
ophthalmic use
Indication

Latanoprostene bunod is a nitric
oxide (NO)-donating prostaglandin
analog indicated for the reduction of
intraocular pressure (IOP) in patients
with open-angle glaucoma or ocular
hypertension.42 Latanoprostene bunod is
metabolized rapidly to latanoprost acid (a
prostaglandin antagonist) and butanediol
mononitrate.42,43 Latanoprost acid reduces
IOP primarily by increasing uveoscleral
outflow. The NO released from butanediol
mononitrate lowers IOP by increasing the
trabecular meshwork outflow.42,43
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Dosage and Administration

The recommended dose is one drop in the
affected eye(s) once daily in the evening.42
Efficacy

Pooled data from two similarlydesigned, randomized, double-blind,
multicenter, non-inferiority phase 3
studies demonstrated that once daily
latanoprostene bunod 0.024% was
non-inferior to twice daily timolol maleate
0.5% during the three-month double-blind
efficacy phase. Pooled data showed that
use of latanoprostene bunod once daily in
the evening resulted in an IOP-lowering
effect of 7 to 9 mmHg. Additionally,
20.2% of patients in the latanoprostene
bunod treatment group achieved IOP
reductions of at least 25% from baseline
at all timepoints measured during
the three-month double-blind active
comparator phase compared to 11.2% in
the timolol treatment group (P=0.001).42,43
Safety

The most common ocular-related
adverse reaction in the study eye during
treatment with latanoprostene bunod
was conjunctival hyperemia (5.9% of
patients in the latanoprostene bunod
treatment group and 1.1% in the timolol
treatment group). Other ocular-related
adverse reactions occurring in ≥2% of
study eyes include eye irritation, eye
pain, and ocular hyperemia.42

Netarsudil (Rhopressa®)
0.02% solution for topical
ophthalmic use
Indication

Netarsudil ophthalmic solution is
indicated for the reduction of IOP in
patients with open-angle glaucoma
or ocular hypertension.44 It is the first
Rho-associated protein kinase inhibitor
approved by the FDA. Netarsudil
works by increasing the outflow of
aqueous humor through the trabecular
meshwork route.44,45

CPE: New Drugs of 2017, Part 1

Dosage and Administration

The recommended dose is one drop in the
affected eye(s) once daily in the evening.44
Efficacy

FDA approval of netarsudil 0.02%
ophthalmic solution was based on three
double-blind, randomized, activecontrolled trials (ROCKET 1, ROCKET 2,
and ROCKET 4) in patients with openangle glaucoma or ocular hypertension.
The active comparator in all three studies
was timolol 0.5% administered twice
daily. ROCKET 1 and 2 enrolled patients
with a baseline IOP lower than 27 mmHg,
and ROCKET 4 enrolled patients with
IOP lower than 30 mmHg. Treatment
duration was three months in ROCKET 1,
twelve months in ROCKET 2, and six
months in ROCKET 4.44,45
The three studies demonstrated IOP
reductions of up to 5 mmHg in patients
who were treated with netarsudil once
daily in the evening, with efficacy like that
of timolol 0.5% administered twice daily
for patients with baseline IOP less than
25 mmHg. For patients with baseline IOP
≥25 mmHg, timolol 0.5% resulted in a
greater reduction in IOP than netarsudil
0.02% at the morning time points at the
week 6 and month 3 study visits, with
a mean between-group difference of as
much as 3 mmHg favoring timolol.44
Safety

The most common adverse reaction
for netarsudil in clinical trials was
conjunctival hyperemia (53%). Other
common adverse reactions (occurring in
approximately 20% of patients) include
corneal verticillata, instillation site pain,
and conjunctival hemorrhage. Between
5-10% of patients experienced instillation
site erythema, corneal staining, blurred
vision, increased lacrimation, erythema of
the eyelid, or reduced visual acuity.44

Voretigene neparvovec-rzyl
(LuxturnaTM)
Suspension for subretinal injection
Indication

Voretigene neparvovec-rzyl is the first
and only adeno-associated virus vectorbased gene therapy indicated for the
treatment of patients with confirmed
biallelic RPE65 mutation-associated
retinal dystrophy, a condition that can
lead to vision loss and complete blindness in certain patients. Patients must
have viable retinal cells as determined by
the treating physician.46
Voretigene neparvovec-rzyl works
by providing a functional copy of the
RPE65 gene to act in place of a mutated
RPE65 gene.46,47
Dosage and Administration

The recommended one-time dose of
voretigene neparvovec-rzyl for each
eye is 1.5 × 1011 vector genomes, to be
administered by subretinal injection
in a total volume of 0.3 mL. The
subretinal administration of voretigene
neparvovec-rzyl to each eye should be
performed on separate days within a
close interval, but with at least six days
apart between administrations.46
Patients should also receive systemic oral
corticosteroids equivalent to prednisone
1 mg/kg/day (maximum 40 mg/day)
for a total of seven days (starting three
days before administration of voretigene neparvovec-rzyl to the first eye),
followed by tapering of the dose during
the following ten days, to minimize
the inflammation associated with the
surgical procedure and to reduce the
potential for an immune response to the
voretigene neparvovec-rzyl capsid and
transgene product.46,47

voretigene neparvovec-rzyl and 10
serving as non-intervention controls.46,47
Efficacy was determined by the change
from baseline in bilateral multiluminance mobility testing (MLMT)
performance one year after injection of
voretigene neparvovec-rzyl. The MLMT
was created by the study investigators
and the FDA to quantify functional
vision using a metric that incorporates
the elements of visual acuity, visual
field, and light sensitivity. A positive
change in MLMT score ≥2 represents a
clinically meaningful benefit in functional vision.46,47
At one year, the change from baseline
in the bilateral MLMT score for the
voretigene neparvovec-rzyl group was
statistically significantly better in the
treatment group when compared with the
control (non-intervention) group, with
a between-group difference of 1.6 (95%
CI: 0.72-2.41, P=0.0013). Additionally,
65% of patients (n=13) in the voretigene
neparvovec-rzyl group passed the
MLMT at the lowest illuminance level
tested, demonstrating the maximum
improvement possible; none of the
patients in the non-intervention group
achieved this.46,47
Safety

Endophthalmitis, permanent decline
in visual acuity, retinal abnormalities,
increased intraocular pressure, expansion
of intraocular air bubbles, and cataracts
may occur with use of voretigene neparvovec-rzyl. The most common adverse
reactions (incidence ≥5%) observed in the
clinical trial were conjunctival hyperemia,
cataracts, increased intraocular pressure, retinal tears, dellen, macular holes,
subretinal deposits, eye inflammation, eye
irritation, eye pain, and maculopathy.46

Efficacy

The FDA approval of voretigene
neparvovec-rzyl was based on one pivotal
open-label, randomized, two-center trial
in 31 patients, with 21 patients receiving
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Rheumatology
Sarilumab (Kevzara®)
150 mg/1.14 mL and 200 mg/1.14
mL solution for subcutaneous
injection
Indication

Sarilumab, a human-recombinant
monoclonal antibody, is an interleukin-6
(IL-6) receptor antagonist indicated
in adults with moderately-to-severely
active rheumatoid arthritis (RA) and an
inadequate response to or intolerance
of one or more disease-modifying
antirheumatic drugs (DMARDs).48
Dosage and Administration

Sarilumab dosing is 200 mg administered
every two weeks by subcutaneous injection, which can be given as monotherapy
or in combination with methotrexate or
other conventional DMARDs. Dosing is
reduced to 150 mg every two weeks in the
event of neutropenia, thrombocytopenia,
or liver enzyme elevations.48
Efficacy

FDA approval of sarilumab was based
on two randomized, placebo-controlled
phase 3 trials.48 In the MOBILITY trial
(N=1,197), patients with RA who had
an inadequate response to methotrexate
received concomitant methotrexate with
either sarilumab 150 mg, sarilumab
200 mg, or placebo every two weeks.
Sarilumab met the primary endpoint
of a significantly greater proportion of
patients with a 20% improvement in
American College of Rheumatology
score (ACR20) versus placebo at week
24. For this measure, the responder rate
at 24 weeks was 66% for sarilumab 200
mg, 58% for sarilumab 150 mg, and
33% for placebo. Secondary endpoints,
including change in Health Assessment
Questionnaire Disability Index score at
16 weeks and change in radiographic
progression using modified Sharp/van
der Heijde score at 52 weeks, were also
significantly improved.49
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The TARGET trial (N=546) was
conducted in patients for whom antitumor necrosis factor agents produced an
inadequate response. Like the MOBILITY
trial, sarilumab plus a DMARD was
superior to placebo plus a DMARD
across all clinical endpoints (56-61% for
sarilumab vs. 34% for placebo).50
Other phase 3 trials (eg, MONARCH
and ASCERTAIN) suggest that sarilumab
is more efficacious than adalimumab
in patients who are refractory to
methotrexate and naïve to biologic
DMARDs. Similarly, sarilumab may be
as efficacious as IV tocilizumab (another
IL-6 inhibitor), except in ACR20 and
ACR70 (70% improvement in
American College of Rheumatology
score) responder rates which were higher
in the tocilizumab group. Without
statistical analysis, the significance of
these differences is unknown.51,52
Safety

Sarilumab carries a boxed warning for
serious infections. The most common
adverse reactions with sarilumab include
infections, neutropenia, elevated liver
enzymes, hypersensitivity, and injection
site reactions.48 In ASCERTAIN, higher
rates of discontinuation due to adverse
reactions, neutropenia, and injection site
reactions were reported for sarilumab
compared to tocilizumab.51

Conclusion
We have provided brief summaries for
new and noteworthy medications used for
the treatment or prevention of infectious
diseases, dermatologic, ophthalmologic,
and rheumatic conditions. As the FDA
had a very productive 2017 with regard
to novel medication approvals, our New
Drugs 2017 series will be continued in
future issues of CJHP. o
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Introduction
Delays to inpatient discharge from the hospital for medically ready patients are
associated with a large cost, both economically to the overall healthcare system and to
the individual patient. Several studies show that at a given institution, these unnecessary
hospitalization days can cost upwards of millions of dollars, not to mention the
additional risk of exposing patients to hospital-acquired infections.1,2 The reasons for
these delays are many and varied, but include individual complex social issues, ride
availability, poor follow-up, or an unprepared disposition plan.
At our institution (Stanford Health Care), we have observed that one contributing factor
is that prescribed discharge medications are not yet approved by a patient’s health insurance company at the time of discharge. Stanford has a diverse patient population with
many patients relying on state or federally funded government insurance programs,
which have limited drug formularies. Depending on a patient’s insurance, certain
medications need a prior authorization (PA) in order to be approved and affordable. This
process can take between hours to days and, if started at the time a patient is medically
ready for discharge, can delay the patient’s ability to safely leave the hospital.
It has been shown that medications requiring a PA take significantly longer to fill (one
study involved a median time of four days longer) than those that do not.3 Inability to
access medications upon discharge can negatively impact adherence, increasing risk
of post-discharge adverse drug events.4 Therefore, discharges are often delayed while
waiting for medications to receive prior authorization approval.
Based on our experience, there are no studies that evaluate delays due to discharge
medications needing to undergo the PA process. Thus, in our pilot study, we both
aim to define the scope of this problem by surveying resident physicians as well as
provide an intervention to identify earlier medications that will need to undergo a PA
process. Pharmacy-led interventions in processing PAs have resulted in a statistically
significant benefit in improving time to PA approval, fill, and pickup.5 Therefore, in our
intervention, we utilize a specialized “transitions of care” (TOC) pharmacist to analyze
the medications of patients who are predicted to be discharged and alert the medical
team of potential medications that may need PA approval, with the intended effect that
this process will start long before a patient is actually discharged.
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Methods
Setting
This study took place at Stanford Health
Care, a teaching academic center located
in Stanford, California. Stanford Hospital
is a 613-bed, urban medical center. This
intervention involved all five house-staff
inpatient general internal medicine wards
teams that are staffed by two interns, one
resident, and one attending, as well as one
to two medical students. The university
institutional review board notice of determination waived review for this study
since it was classified as quality improvement. The purpose of this project was to
optimize and improve local care.

Survey
Prior to implementing our intervention,
a nine-question survey was created and
electronically distributed to the Stanford
Internal Medicine Residency program
using Stanford University Qualtrics
software (July 2015). Questions assessed
the frequency of delays to discharge
related to medications and knowledge of
formulary information.

Intervention
Of the five teaching Internal Medicine
teams at our institution, two were
randomized into our intervention and
the remaining three served as control
teams. The intervention teams met daily
with a TOC pharmacist to review the
medication lists of upcoming discharges,
which were defined as patients predicted
to be discharged within 24-48 hours.
The TOC pharmacist would screen the
patient’s medication list for medications
that require a PA; call the outpatient
pharmacies to confirm medication stock,
insurance coverage and need for a PA; and
initiate the processing of the claim. This
information was then forwarded to the
medical team. If a patient did not leave
by the predicted discharge time, the TOC
pharmacist would ask the team to identify
a reason for the delayed discharge.

The control teams met daily with a resident physician and were similarly queried
about identifying upcoming discharges.
However, medications were not reviewed
with the team and the medical team was
not alerted of any medications that may
need a PA approval. If a patient did not
leave by the predicted discharge time, the
medical team would be asked to identify a
reason for the delayed discharge.
A PA list (Figure 1) was created by
TOC pharmacists at our institution as
a reference tool to identify medications
frequently requiring PA. The TOC
pharmacist in our intervention was
able to defer to this list to guide
recommendations. This list was also
provided to the control group so that
all five medical teams had the same
information available. However, only
the intervention team had daily rounds
with the TOC pharmacist to screen the
patient medication list and intervene in
the PA process.

Statistical Analysis
Patient data from the intervention and
from their medical chart were recorded in
Microsoft Excel. Data collected included
the patient’s predicted and actual discharge
date, length of stay (LOS), number of
PAs for discharge medications needed,
insurance company, number of days
delayed, and reason for delayed discharge.
Comparisons between the intervention
and control teams for the two primary
outcomes (delayed discharge by 24 hours
and number of days delayed for discharge)
were statistically analyzed with a Student’s
t-test. Mean length of stay was also
compared using a Student's t-test. Both the
intervention and control comparisons were
completed concurrently over a continuous
three-week period.

...in our intervention,
we utilize a specialized
“transitions of care” (TOC)
pharmacist to analyze the
medications of patients
who are predicted to be
discharged and alert the
medical team of potential
medications that may
need PA approval, with
the intended effect that
this process will start
long before a patient is
actually discharged.
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Results

Intervention

Survey
A total of 72 resident physicians
responded to the survey with a response
rate of approximately 63%. The overwhelming majority (94%) had responded
that they had experienced delays in
discharge due to medication problems,
with a significant portion attributed to
not having PA approval in time (Table 1).
Additionally, 71% of residents responded
that they had limited knowledge of the
Stanford insurance formulary (Table 1).
Residents were also asked to identify
medications likely to require a PA
and were assessed on their ability to
correctly identify where to find insurance
information within the electronic health
record. The responses overwhelmingly
indicated little understanding of
medication formularies, with 98% unable
to correctly identify the number of
medications covered by MediCal.

A total of 66 patients were involved in
the intervention arm and 98 patients in
the control arm, with balanced demographics and insurance profiles (Table 2).
In the intervention arm, there were 20
discharge prescriptions needing PA,
while in the control arm there were
25 discharge prescriptions needing PA
(Table 2). The most common medications
requiring PA were oral vancomycin
(n=5) and enoxaparin (n=4). Figure 2
highlights the breakdown of medications
requiring PA in both the control and
intervention groups. Of these patients
discharged with a medication requiring a
PA, 4/25 patients were identified from the
control teams who experienced greater
than 24-hour delays to discharge due to
medications not having a PA approval
available at the time of discharge,
compared to 0/20 patients identified on
the intervention teams (P=0.06). When
comparing the number of extra hospital

days caused by delayed discharges
secondary to unsecured PAs per number
of potential discharges, there were six
days of extra hospitalization for patients
from the control group out of 27 potential
discharges compared to zero extra days
for patients from the intervention side
out of 20 potential discharges (P=0.02).
LOS for the intervention and control
teams was not significantly different
(6.3 vs 5.8 days, respectively; P=0.37).

Discussion;
Among internal medicine residents at
our institution, our survey showed that
it was not uncommon that discharges
were being delayed due to discharge
medications not having a completed
PA. We speculate that this could be
associated with late placement of
discharge prescriptions. If physicians do
not know a PA is required for a certain
medication, they may not place early

Table 1. Survey questions distributed to resident physicians and responses
Questions

Responses, n (%)

On average, how often have you
experienced delays in discharge due
to medication? (n=72)

Never:

1-2 times per year:

1-2 times per month:

1-2 times per week:

More than 2 times per week:

4 (6)

8 (11)

39 (54)

16 (22)

5 (7)

For the previous question, about
what percentage were due to not
having prior authorization?
(n=68)

0%:

25%:

50%:

75-100%:

Not sure:

7 (10)

20 (29)

18 (27)

13 (19)

10 (15)

On a scale of 1-5 (5 being the
most confident), how confident
are you in your knowledge of the
insurance formulary information
displayed in Epic (eg, the "tiers"
and "preferences" displayed when
prescribing discharge medications)?
(n=72)

1-Not confident at all:

2-Slightly confident:

3-Some confidence:

4-Confident:

5-Very confident:

51 (71)

13 (18)

7 (10)

1 (1)

0 (0)

On average, how many days before
discharge do you place discharge
medication orders?
(n=72)

At the time of discharge:

1 day prior:

2 days prior: 4 (6)

32 (44)

36 (50)

Please indicate your level of training. First-year resident:
(n=72)
20 (28)

Second-year resident:

Third-year resident:

29 (40)

23 (32)

The majority of respondents experienced medication-related delays to discharge, many of which were due to not having PA approval. Of 115 residents surveyed, 72 residents responded for a 63% response rate.
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discharge medication orders and start
the PA process earlier, thus possibly
delaying discharge. It has been shown
that anticipatory discharge orders,
in which discharge orders including
prescriptions are placed more than 24
hours before discharge, decreases LOS.6
Interestingly, our survey also showed a
dearth of knowledge regarding medical
coverage and insurance formularies
among resident physicians. Results
suggest that consideration of patient
insurance and formularies are not
necessarily taken into consideration
when prescribing. This may contribute to
medication-related access barriers. This
is an opportunity at our institution to
provide education to prescribers about
formulary considerations and enhance
available resources, including making
our PA list (Figure 1) widely available
while encouraging prescribers to seek a
pharmacist when needed.
Our intervention involves a third
party knowledgeable about medication
coverage earlier in the discharge process.
Collaborating with the TOC pharmacist
allows prescribers to identify and resolve

PAs in anticipation of discharge, as well as
improve prescribing in compliance with
patient-specific insurance formularies
by facilitating drug substitutions when
appropriate. By utilizing a specialized
TOC pharmacist, we were able to identify
discharge medications needing PA well
before discharge, saving six days of
unnecessary hospitalization compared
to control in a three-week time span.
Despite this, LOS between the two groups
was not significantly different as expected.
Many different factors determine LOS
so it is possible that one confounder or
outlier disproportionately affected one
group of our relatively small sample size.
While a pharmacy technician could also
be helpful in identifying medications
requiring PA, pharmacists are also able to
suggest therapeutic alternatives, which are
beyond the scope of pharmacy technicians.
Additionally, this practice was incorporated into the workflow of our TOC
pharmacists who already see patients at
discharge. Therefore, there were no additional costs associated. This did support
the need for collaborating with pharmacists in discharge planning. While

...our survey also showed
a dearth of knowledge
regarding medical
coverage and insurance
formularies among
resident physicians.
Results suggest that
consideration of patient
insurance and formularies
are not necessarily taken
into consideration when
prescribing.

Table 2. Patient characteristics and specific medications requiring PA
Characteristic, n (%)
Number of patients, n
Female
Average LOS, days

Intervention

Control

P-value

66

98

-

31 (47)

48 (49)

0.88

6.3

5.8

0.37

Number of patients with primary Medicare insurance

20 (30)

27 (28)

0.77

Number of patients with primary MediCal insurance

8 (12)

17 (17)

0.43

Number of patients with medications needing PA

20 (30)

25 (26)

0.61

Number of patients with delayed discharges due to unsecured PAs/number
of patients with medications needing a PA

0/20 (0)

4/25 (16)

0.06

Number of extra hospital days from delayed discharges due to unsecured
PAs/number of potential discharges among patients with medications
needing a PA

0/20 (0)

6/27 (22)

0.02

LOS, length of stay; PA, prior authorization.
Days of unnecessary hospitalization due to unsecured prior authorizations are significantly greater in the control group.
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Figure 1. PA list
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