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Cover Article

Standards of medical care in
diabetes: Updated recommendations
in hospitalized patients

Mary Choy, PharmD, CGP, and Mikel Richman, PharmD candidate

1 8 9 Despite efforts to control blood glucose levels in the hospital, an estimated one-fourth

of hospitalized patients continue to experience hyperglycemia. Hyperglycemia is linked
to poor health outcomes including an increased risk of mortality, need for dialysis, infections, and
length of stay. The American Diabetes Association (ADA) publishes clinical practice guidelines annually
that provide evidence-based recommendations on all components of diabetes care, general treatment
goals, and tools to evaluate the quality of care. Although previous recommendations discuss intensive
blood glucose goals for hospitalized patients, updated guidelines suggest a more lenient approach to
the management of hyperglycemia. According to the 2009 recommendations, blood glucose levels
should be kept as close to 110 mg/dL as possible and generally less than 140 mg/dL. These stringent
blood glucose targets were adopted based on the results of the study conducted by Van den Berghe et
al. In 2010, the ADA released an updated position statement recommending that blood glucose levels
be maintained between 140 and 180 mg/dL in critically ill patients based on the findings of the Nor-
moglycemia in Intensive Care Evaluation-Survival Using Glucose Algorithm Regulation (NICE-SUGAR)
trial. This article reviews the evidence supporting the updated guidelines for the management of
hyperglycemia in the hospital setting. Additional updates to the 2013 recommendations are also
discussed.

Experience Brief

A collaborative approach to electronic
medication reconciliation improvement
Robert Ripley, PharmD, and Maureen Vieira, RN, BSN, MS

1 7Trinity Health improved its system-wide admission medication reconciliation
completion rate by 35% through its Medication Reconciliation Collaborative.

Feature Article

Increase in genetic tests highlights
need for oversight

Winifred S. Hayes, PhD, and Diane Allingham-Hawkins,
PhD, FCCMG, FACMG

1 9 2The availability of genetic and genomic tests is
increasing at a rapid rate due to lack of regulatory
oversight. Patients shouldn’t have to pay the price when lack of

regulatory oversight enables companies to rush genetic tests to
market without proper evidence of analytical and clinical validity.
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Bl News Capsules

WHAT’S NEW IN DRUG RESEARCH
AND MANAGED CARE PHARMACY

Study shows patient satisfaction with pharmacy program

by Tracey Walker

Implementation of a pharmacy service
that provides dosing, monitoring,
education, and ensures safe transition
from the inpatient to the outpatient
setting is associated with improved
patient satisfaction with overall care
and with care related to anticoagula-
tion management, according to a
study published in the Annals of Phar-
macotherapy.

A Henry Ford Hospital study found
that a pharmacist-directed inpatient
anticoagulation service (PDAS)
might provide an unexpected op-
portunity. In a survey of 689 patients
who received inpatient anticoagulant
therapy, when PDAS was involved,
patient satisfaction increased signifi-
cantly compared to patients’ reviews
of their care under a previous phar-
macy model.

Patients were included if they
responded to a mail-in survey and
had received inpatient anticoagulation
from February 2001 to April 2007,
before PDAS was implemented, and
from December 2008 to December
2010, after implementation.

Implementation of clinical pharmacy
services, where a structured
pharmacist-patient relationship is
formed, can result in improvements
in patients’ perception of care.

clarity of information, quality of the
answers, and communication with a
pharmacist (“Did a pharmacist speak
with you during your stay?”’).

Response options for amount of in-
formation, clarity of information, answer
quality, and satisfaction used a symmet-
ric 5-point Likert-type scale, with op-
tions 1 to 5 indicating
most positive to least
positive, respectively.
Options 1 and 2 were
considered positive
and options 3 to 5 were
considered negative.

Primary analysis
compared patient satisfaction (de-
fined as rate of positive responses)
between pre-PDAS and post-PDAS
respondents. x> Test was used for all
comparisons.

“Surveys were divided into those

DrKalus

after implementation of the service,”
senior study author James Kalus,
PharmD, senior clinical pharmacy
manager at Henry Ford Hospital,
told Formulary.

“Positive response rate on the 5
items in the survey were compared
between patients completing the
survey before and after service imple-
mentation,” he said.

Key findings include:

m Overall satisfaction with medical
care rose 10.6%.

m Satisfaction with the amount of
information communicated about
patients’ drug therapy rose 37.2%.

m Satisfaction with the clarity of
information communicated to patients
about their drug therapy rose 35.2%.

m Satisfaction with the quality of
answers provided by the pharmacist
to their questions rose 29.5%.

“The study not only demonstrated
higher satisfaction with care related
to anticoagulant management with
implementation of the new service; it
also showed higher overall satisfaction
with the healthcare experience,” Dr
Kalus said.

Since implementing the PDAS

Survey items included patient

satisfaction, amount of information,
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M Editorial Mission

To provide timely, accurate,

and practical drug-related
information to assist our readers
in their drug management
responsibilities—evaluating drugs
for the formulary and developing
policies and procedures to guide
the appropriate, rational, safe,
and cost-effective use of drugs.

completed prior to implementation
of a PDAS and those completed

ﬁ facebook.com/Formulary
S twitter.com/Formulary_News

Formulary is abstracted
or indexed in the following
reference sources:

CINAHL

Current Contents
EMBASE/Excerpta Medica (online)
HEALTH (online)

Hospital Literature Index
Inpharma

International Pharmaceutical
Abstracts

SCI-SEARCH (online)

FormularyJournal.com | June 2013 | Vol. 48

model 4 years ago, Henry Ford has
News Capsules continued on page 183

FORMULARY ISSN 1082-801X(print), ISSN 1938-1166 (digital) is published monthly, by AdvanstarCom-
munications, Inc, 131 W. First St., Duluth, MN 55802-2065. Subscription rates: $67.00 for 1 year in the
United States & Possessions ($12/year student rate); $96.00 for 1 year in Canada and Mexico; all other
countries $132.00. $99.00 for 2 years in the United States & Possessions; $146.00 for 2 years in Can-
ada and Mexico; all other countries $199.00. Single copies (prepaid only): $12.00 in the United States;
$13.00 in Canada and Mexico; $21.00 all other countries. Back issues, if available, $20.00 in the U.S.;
$25.00 in Canada and Mexico; $38.00 all other countries. Add $6.50 per order for shipping and han-
dling. Periodicals postage paid at Duluth, MN 55806 and additional mailing offices. POSTMASTER:
Please send address changes to FORMULARY, P.O. Box 6149, Duluth, MN 55806-6149. Canadian GST
number: R-124213133RT001, Publications Mail Agreement Number 40612608. Return Undeliverable
Canadian Addresses to: IMEX Global Solutions, P. 0. Box 25542, London, ON N6C 6B2, CANADA.
©2013 Advanstar Communications Inc. Al rights reserved. No part of this publication may be reproduced
or transmitted in any form or by any means, electronic or mechanical including by photocopy, recording, or
information storage and retrieval without permission in writing from the publisher. Authorization to photocopy
items for internal/educational or personal use, or the intemal/educational or personal use of specific clients
is granted by Advanstar Communications Inc. for libraries and other users registered with the Copyright Clear-
ance Center, 222 Rosewood Dr., Danvers, MA 01923, 978-750-8400 fax 978-646-8700 or visit http://www.
copyright.com online. For uses beyond those listed above, please direct your written request to Permission
Dept. fax 440-756-5255 or email: mcannon@advanstar.com.

Advanstar Communications Inc. provides certain customer contact data (such as customers’ name,
addresses, phone numbers, and e-mail addresses) to third parties who wish to promote relevant prod-
ucts, services, and other opportunities that may be of interest to you. If you do not want Advanstar
Communications Inc. to make your contact information available to third parties for marketing purposes,
simply call toll-free 866-529-2922 between the hours of 7:30 a.m. and 5 p.m. CST and a customer
service representative will assist you in removing your name from Advanstar’s lists. Outside the U.S.,
please phone 218-740-6477.

FORMULARY does not verify any claims or other information appearing in any of the advertisements
contained in the publication, and cannot take responsibility for any losses or other damages incurred by
readers in reliance of such content. FORMULARY welcomes unsolicited articles, manuscripts, photo-
graphs, illustrations and other materials but cannot be held responsible for their safekeeping or return.
Library Access Libraries offer online access to current and back issues of FORMULARY through the
EBSCO host databases. To subscribe, call toll-free 888-527-7008. Outside the U.S. call 218-740-6477.

@BPA AMM

american
business
mediagd)

Asocinion of
Madica Modia

Printed in U.S.A

Formulary 181



Your Editorial Board

Clinical Editor
David Calabrese, RPh, MHP?

VP & Chief Pharmacy Officer
Catamaran
Worcester, Massachusetts

Clinical Assistant Professor
Northeastern University Bouvé College
of Health Sciences School of Pharmacy
Boston, Massachusetts
dcalabrese@advanstar.com

Moses S.S. Chow,
PharmD

Professor of Pharmacy Practice Director,
Center for Advancement of Drug Research
and Evaluation College of Pharmacy
Western University of Health Sciences
Pomona, California

Craig I. Coleman,
PharmD

Associate Professor of Pharmacy Practice
University of Connecticut

School of Pharmacy

Storrs, Connecticut

Director

Pharmacoeconomics and Outcomes
Studies Group Hartford Hospital
Hartford, Connecticut

Vicki S. Crane,
MBA, FASHP, RPh

Vice President

Clinical Support Services Parkland
Health and Hospital System

Abimbola Farinde,
PharmD, MS,
FASCP, FACA

Clinical Staff Pharmacist

Clear Lake Regional Medical Center
Webster, Texas

Adjunct Online Faculty

Indiana Wesleyan University
Marion, Indiana

Rusty Hailey, PharmD,
DPh, MBA, FAMP
SVP and President
of Pharmaceutical Operations
HealthSpring, Inc.
Nashville, Tennessee

Michele B. Kaufman,
PharmD

President

PRN Communications, Inc
New York, New York

Clinical Pharmacist

New York Downtown Hospital

George E. MacKinnon III,
PhD, RPh, FASHP

Prof.

ling Dean and P
College of Pharmacy
Roosevelt University
Schaumburg, lllinois

Robert A. Quercia,
MS, RPh
Medical Editor
University of Connecticut/Hartford
Hospital Evidence-based Practice Center
Hartford, Connecticut

Adjunct Associate Professor
University of Connecticut
School of Pharmacy

Storrs, Connecticut

Linda Schrand Crosby,
PharmD, BCPS,
CAPT, USPHS, Indian
Health Service

Assistant Director

Dallas, Texas i
New York, New York Pharmacy Warm Springs Health and
i i Wellness Center

Adjunct Assistant Professor (Pharmacy) Warm Springs, Oregon

Touro College of Pharmacy

New York, New York
Content Publishing & Sales Bus:ﬁgssl!)rlgﬂﬂom EMEDIA Audience
(800) 225-4569 EXECUTIVE VICE PRESIDENT @ ?2) LT Development
24950 Country Club Blvd Georgiann DeCenzo dberman@advanstar.com CORPORATE DIRECTOR
Suite 200, (440) 891-2778 Joy Puzzo
North Olmsted, OH 44070 gdecenzo@advanstar.com E}IRE(I:TOR’ SALES DATA (440) 319-9570
formulary@advanstar.com ail Kaye j d 1
FormularyJournal.com }’(P’ GRgU; PUBLISHER (732) 346-3042 e

en Sylvia gkaye@advanstar.com DIRECTOR
CONTENT CHANNEL DIRECTOR (732) 346-3017 Mark Rosen
Julie Miller ksylvia@advanstar.com i‘[ﬂ-is SUEP?:RT . (212) 951-6639
(440) 891-2723 A LS @advanstar.
julie.miller@advanstar.com GRpUP PUB!‘ISHER (732) 346-3055 osenadanstarom
Mike Weiss hcuris@advanstar.com MANAGER

CONTENT CHANNEL MANAGER (732) 346-3071 Joe Martin
Tracey L. Walker mweiss@advanstar.com REPRINT SERVICES

(440) 891-2732
twalker@advanstar.com

DIGITAL & INTERACTIVE CONTENT
MANAGER

Brandon Glenn
(440) 891-2638
bglenn@advanstar.com

CONTENT SPECIALIST
Julia Brown

(440) 891-2729
jbrown@advanstar.com

CONTENT COORDINATOR
Miranda Hester

GROUP ART DIRECTOR
Rob McGarr

182 Formulary

NATIONAL ACCOUNT MANAGER
Sharon Ames

(732) 346-3033
sames@advanstar.com

NATIONAL ACCOUNT MANAGER
Phil Molinaro

(732) 346-3037
pmolinaro@advanstar.com

ACCOUNT MANAGER

CLASSIFIED/| DISPLAY ADVERTISING

Darlene Balzano
(440) 891-2779
dbalzano@advanstar.com

ACCOUNT MANAGER,
RECRUITMENT ADVERTISING
Jacqueline Moran
(440) 891-2762
jmoran@advanstar.com

877-652-5295, ext. 121/
bkolb@wrightsmedia.com
Outside US, UK, direct dial:
281-419-5725. Ext. 121
LISTACCOUNT EXECUTIVE
Tamara Phillips
(440) 891-2773
tphillips@advanstar.com

PERMISSIONS
Maureen Cannon

(218) 740-6375
jmartin@advanstar.com

A ADVANSTAR

CHIEF EXECUTIVE OFFICER
Joe Loggia

CHIEF EXECUTIVE OFFICER FASHION

Domenic A. Sica, MD
Professor of Medicine and
Pharmacology Chairman
Clinical Pharmacology and
Hypertension
Virginia Commonwealth University
Richmond, Virginia

James M. Wooten,
PharmD

Associate Professor

Department of Medicine,

Section of Clinical Pharmacology
University of Missouri—Kansas City (UMKC)
Kansas City, Missouri

EXECUTIVE VICE-PRESIDENT
Chris DeMoulin

EXECUTIVE VICE-PRESIDENT
Ron Wall

EXECUTIVE VICE-PRESIDENT,
BUSINESS SYSTEMS
Rebecca Evangelou

SR VICE-PRESIDENT
Tracy Harris

VICE-PRESIDENT, MEDIA OPERATIONS
Francis Heid

VICE-PRESIDENT, LEGAL
Michael Bernstein

VICE-PRESIDENT, ELECTRONIC
INFORMATION TECHNOLOGY
J Vaughn

GROUP, EXECUTIVE VICE-PRESIDENT

Tom Florio

(440) 891-2742

TP O TG EXECUTIVE VICE-PRESIDENT,

: CHIEF ADMINISTRATIVE OFFICER &

Production CHIEF FINANCIAL OFFICER

SR. PRODUCTION MANAGER Tom Ehardt

Karen Lenzen

(O R a N EXECUTIVE VICE-PRESIDENT
Georgiann DeCenzo

June 2013 | Vol. 48 | FormularyJournal.com



News Capsules H

Efficiency, less utilization fuels US drug spending decline

by Christine Blank

The growing use of generic medications
and brand patent expirations are a major
reasons that US spending on drugs de-
clined in 2012, according to a new report.

"Total spending on medicines declined
by 3.5%, according to the IMS Institute
for Healthcare Informatics report, De-
chiming Medicine Use and Costs: For Better
or Worse?” report. In addition, nominal
pharmaceutical spending reached $325
billion in 2012, or real per capita spend-
ing of $898, a decline of 1%.

“IMS has been tracking overall sales
in the United States for nearly 60 years,
and we have never seen a medicine
spend decline,” said Michael Kleinrock,
director of research development at IMS,
during a media conference call.

While the decline in spending indi-
cates more efficient use of healthcare
resources, it also reflects a decline in
utilization which “may be the result of
under-treatment and an imbalance be-
tween prevention and care,” said Murray
Aitken, executive director of IMS, in a
press statement.

Medicine spending dropped for a few
different reasons, including effects of
major brand drugs’ patent expirations,
including Lipitor and Plavix, in 2011.

At the same time, spending on generic
medications increased by $8 billion and
generics now accounts for 84% of all pre-
scriptions. “Generics capture most of the
volume of usage of a molecule following
patent expiry and, as a result, they reduce
drug costs substantially,” Kleinrock said.

Other factors impacting the overall
medicine spend decline include: a
decrease of 0.9% in patient visits to
physicians’ offices, a slight decline in
outpatient treatments, a drop of 0.5%
in elective surgeries at hospitals, and a
less severe flu season in the early part
of 2012, according to IMS.

At the same time, Kleinrock said IMS
is concerned over the spike in emer-
gency room visits and admissions, which
increased 5.8% in 2012. “The visits are
driven by the insured, not the uninsured.
They could have visited an urgent care
clinic or a doctor’s office,” Kleinrock
said.

Patients may be cutting back on physi-
cian visits because those with insurance
paid higher deductibles, copays and
co-insurance in 2012, according to the
report. The average out-of-pocket costs
for commercially insured patients less
than aged 65 years reached $1,146 in
2012, a 30% jump from 2011. The spike
is “entirely the result of higher deduct-
ibles,” according to IMS.

“Consumer-driven health plans,
including health savings accounts, are
clearly having an impact on patients’
decision-making. Some small to mid-size
employers are only offering these types
of plans [instead of PPO and HMO
plans],” Kleinrock said.

While patients paid higher overall
copays, prescription drug co-pays de-
clined by $2 to $121 in 2012. Patients
filled 72% of all prescriptions with a
copay of $10 or less. “ILower copays
tend to have a dramatic impact on the

ability and willingness to afford that
medication,” Kleinrock said.

TOP 5 THERAPY AREAS
The top 5 therapy areas for spending
on medications in 2012 were: onco-
logics ($25.9 billion), mental health
($23.5 billion), respiratory agents
($22.1 billion), antidiabetics ($22.0
billion), and pain (§18.2 billion). The
oncologic class took the lead from
mental health medications, which was
the top spending category in 2011.

Absolute spending growth gains
were highest for antivirals (excluding
HIV), multiple sclerosis, ADHD,
HIV antivirals, and autoimmune dis-
eases. “Antivirals...the therapy area
that includes flu vaccines and newer
treatments for hepatitis C virus,
grew by more than 20%, driven by
the breakthrough therapy telepre-
vir,” according to the IMS report.

However, a rise in novel disease
treatments last year may lower future
healthcare costs. ““T’he new medicines
in 2012 represent an amazing group
of breakthroughs, including nine
new cancer drugs. That is the most
new cancer drugs in over a decade,”
Kleinrock said. In total, 28 new
molecular entities launched in 2012.
Seven orphan drugs, including novel
treatments for cystic fibrosis, chronic
myeloid leukemia, and multiple my-
eloma also became available. B

This article originally ran in
Managed Healthcare Executive, June
2013.

News Capsules continued from page 181
reduced the risk of bleeding and
thrombosis and other complications by
5% and achieved more than 70% suc-
cess with patients transitioning from
the hospital to an outpatient clinic.

"This is believed to be the first study
to show patient satisfaction from a
pharmacy program.

“This study is important because it

demonstrates improvement in patient
satisfaction through employment of a
model that has previously been shown
to improve safety, efficacy, and care
transitions with anticoagulant medi-
cations,” Dr Kalus said.

“As many hospitals are struggling
to improve patient perceptions of
their healthcare experience, this
study suggests that targeted ser-

FormularyJournal.com | June 2013 | Vol. 48

vices provided by pharmacists may
provide added benefits of improving
patient satisfaction data,” he said.

Dr Kalus added, “Systematically
deployed clinical pharmacy services,
in which a structured pharmacist-pa-
tient relationship is formed, may result
in improvements in patients’ percep-
tion of the care provided during an
inpatient encounter.” H
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Specialty drugs are critical focus for payers

The appropriate use of specialty drugs

is a major priority for health plans and
will become increasingly important

for future growth over the next 3to 5
years, according to a comprehensive
survey on payer approaches to specialty
drugs. Furthermore, the research finds
significant variation in what health plans
view as emerging areas of opportunity to
manage these drugs.

“Specialty drug management is a
critical focus for payers,” Leigh Ann
Bruhn, director at Avalere Health, who
conducted the study, told Formulary.
“Payers are experimenting with a wide
range of approaches, all the way from
innovative approaches to payment and
care delivery to how they construct their
benefits. Over time, these investments
may produce results that can provide
guidance on meaningful ways to ensure
appropriate access.”

The study, titled DIMENSIONS
of Specialty Pharmaceuticals: Evolving
Trends in Market Access, presented find-
ings that included the following:

M National plans have shown them-
selves to be early integrators of specialty
pharmaceutical management into ongo-
ing plan processes.

M Payers are investing in changes to
systems of delivery of specialty pharma-
ceuticals; such changes are “established”
in 45% of national plans and emerging
in regional plans at a rate of 93% and in
integrated systems at a rate of 94%.

B There is also variation in changes
to payment systems: 60% of IDSs have
already established key changes and 92%
of national plans are considering them.

M All types of health plans say pro-
vider acceptance is the most important
single factor in ensuring success.

B Collaboration is another factor
viewed by many as essential to a success-
ful program.

B National plans and IDSs engage
with accountable care organizations
more often than regional plans do.

B Investment in I'T" infrastructure was
a priority for 95% of national plans and

184 Formulary

93% of IDSs; only 30%
of regional plans were
engaged in such I'T
development.

“As utilization
and costs for spe-
cialty pharmaceuticals
continue to grow
as a significant portion of healthcare
spend, each and every stakeholder in the
healthcare market is looking for innova-
tive solutions to drive appropriate use
while managing costs,” said John Unger,
group product director, payer marketing
at Janssen Biotech.

“Due to a number of complex issues
related to their cost, special handling,
site of delivery, and side-effect profile,
[speciaty pharmaceuticals] have spawned
a rapidly emerging market,” Unger said.
“We anticipate a growing number of
new players in the healthcare market-
place, if not perhaps even manufacturers
themselves will provide solutions to these
complex issues: new delivery models,
sites of care, adherence programs,
integrated benefit designs and healthcare
information technologies.”

Mr Unger

NEW TOOLS, PROGRAMS

Effective management requires new
tools and programes, such as site-of-care
optimization, that have not been used in
traditional pharmacy management, said
Unger. “Due to the nature of specialty
pharmaceuticals, close collaboration with
physicians, specialty pharmacies, and
emerging third-party organizations are
critical to the successful implementa-
tion of these programs. It is critical to
think beyond unit cost management
and traditional pharmacy claims tools.”
Areas of opportunity identified in the
report include payer/provider contracts
for centers of excellence, reauthorization
to continue drug therapy, and shared-
savings payment programs.

“This research shines a spotlight on
the vast amount of experimentation
taking place in the market to achieve
these goals,” said Unger. “Not only do

June 2013 | Vol. 48 | FormularyJournal.com

we explore what payers are doing, but we
dive deep into the drivers, barriers, and
critical success factors.”

He added, “What we learned . . . is
that plans pursue different activities
based on what they believe will have
the higher likelihood of success. For
example, the most common activities
conducted for site-of-care optimiza-
tion were noted as case management
and prior authorizations. The drivers
are that delivery and payment system
changes are expected to have more
growth and impact on specialty drug
utilization and patient outcomes than
other drivers like innovative contracting
agreements and medication adherence.
The lack of internal organizational sup-
port, available resources, and limitations
in I'T are cited as barriers to successful
implementation of most of the emerging
solutions. Provider acceptance was cited
as a critical success factor for 60% of the
activities for each health plan type.”

The survey, conducted by Avalere
Health and commissioned by Jans-
sen Biotech and Johnson & Johnson
Health Care Systems, was conducted in
November and December 2012 with 90
respondents, including representatives
of national and regional health plans,
integrated delivery systems, pharmacy
benefit managers, self-insured employ-
ers, and employer coalitions. Before the
survey was issued, areas of ignorance of
specialty pharmaceuticals were delineat-
ed and 8 areas of interest were targeted
for development in the survey. An
editorial board composed of members
from across the industry reviewed the
survey’s conclusions. l

() VIDED

Watch Leigh Ann
Bruhn, director at
Avalere Health, talk
about evolving trends in
specialty pharmacy.

D) Visit www.formularyjournal.com/specialtypharm
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New oral contraceptives increase women'’s cardiac risk

from Staff Reports

Women taking fourth-generation oral
contraceptives, which use a pro-
gestin that is antiandrogenic, are at
increased heart risk. The drugs sig-
nificantly lengthen the corrected QT
(QT¢) by 3.6 milliseconds, accord-
ing to a recent study i the Annals of
Noninvasive Electrocardiology.

“Long QT is associated with risk
of sudden cardiac death,” said Noel
Bairey Merz, MD, FACC, FAHA,
one of the study authors, to Formu-
lary. Dr Bairey Merz is director of
the Barbra Streisand Women’s Heart
Center and professor of Medicine at
Cedars-Sinai Heart Institute, in LLos
Angeles.

“While 3.6 milliseconds is not
considered dangerous by itself, if

[these drugs] are combined with
other medications that lengthen
the QT—azithromycin, antihis-
tamines, and oth-
ers—or certain

health conditions,

nia Kaiser Permanente on female
patients between the ages of 15
and 53 years, from January 1995 to
June 2008. QT was
corrected for heart
rate using log-linear

they could result B More study 18 ) regression.
in sudden cardiac needed on the wide- Among the
death. More study Spread use Offourth_ 410,782 women,

is needed regarding
the widespread use
of fourth-generation
oral contraceptives
for non-contracep-
tive indications, such
as acne,” Dr Bairey
Merz said.

In a comprehensive ECG and
pharmacy database review, re-
searchers identified 410,782 ECGs
performed at Northern Califor-

generation oral
contraceptives for
non-contraceptive
indications.

8.4% were taking oral
contraceptives. In
multivariate analysis
after correction for
comorbidities, there
was an independent
shortening effect

of oral contracep-
tives. Users of first- and second-
generation progestins had a signifi-
cantly shorter QTc than nonusers
(P<.0001). m

Increased cardiac risks in COPD with new Rx inhalers

Older patients with chronic obstruc-
tive pulmonary disease (COPD) may
be at increased risk for cardiovascular
events with newly prescribed long-
acting beta-agonists (LABAs) and
long-acting anticholinergics (LA As)
and need to be followed closely by
their healthcare providers, according
to a study published online May 20
for fAMA Internal Medicine.

COPD became the third leading
cause of death in the United States in
2008. More than 6% of U.S. adults
have been diagnosed with the dis-
ease. More than 12% of Americans
who were between the ages of 65 and
74 years had a diagnosis of COPD
in 2011, according to the Centers
for Disease Control and Prevention.
Previous smokers are at increased risk
of the disease.

The 2 first-line medications used to
manage COPD are inhaled LABAs
and LA As; both have been associ-
ated with increased cardiovascular

risks. Canadian researchers wanted to
compare these classes of medications
by assessing the risk of hospitaliza-
tion and emergency

department visits for

cardiovascular events.

53,000 of the 191,000 eligible pa-

tients, or 28%, had been hospitalized

or been to the emergency department
with a cardiovascular
event. New use of
LABAs and LAAs

Andrea Gershon, B COPD became were associated with a
MD, MS, of the the third leading higher risk of a cardiac
Institute of Clinical . event compared with
Evaluative Sciences, cause of death in those who did not
Ontario, Canada, the United States in use either of the two
and her colleagues 2008. medications, Gershon

conducted a nested
case-control analysis
of a retrospective
cohort study. They
compared the risk of cardiovascular
events between patients who received
new prescriptions of inhaled LABAs
and LLAAs. Individuals who were 66
years and older with a diagnosis of
COPD and had been treated from
September 2003 through March 2009
were included in the analysis.

During the 6-year study, more than
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reported.

“We found no
significant differences
in events between the

2 medications (adjusted odds ratio
of long-acting inhaled beta-agonists
compared with anticholinergics, 1.15
[95% CI, 0.95-1.38; P=.16]),” the
researchers wrote.

COPD patients who receive
long-acting bronchodilators should
be monitored closely by healthcare
providers, they concluded. H
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Newer whooping cough vaccines less effective
than older vaccines

by Tracey Walker

Teenagers who received DTaP (acel-
lular pertussis vaccine) in their first

2 years of life had a 6 times higher
risk of contracting pertussis com-
pared with those who received D'TwP
(whole-cell pertussis vaccine) in their
first 2 years of life, according to a
study online in Pediatrics.

Nicola Klein, MD, PhD, and col-
leagues at the Kaiser Permanente
Vaccine Study Center in Oakland,
conducted a case-control study among
individuals born from 1994 to 1999
who received 4 pertussis-containing
vaccines during the first 2 years of
life at Kaiser Permanente Northern
California (KPNC). The researchers
separately compared pertussis poly-
merase chain reaction (PCR)-positive
cases with PCR-negative and KPNC-
matched controls. Risk of pertussis rel-
ative to vaccine type in early childhood
(4 D'TwPs, mixed D'TwP/DTaP, or 4
DTaPs) by using conditional logistic
regression stratified for calendar time
and adjusted for gender, race, medical
clinic, and reduced antigen content
acellular pertussis (Tdap) vaccine
status, were also assessed.

“Among teenagers who received 4
doses of D'TaP, receipt of the Tdap
booster did not overcome the ad-
vantage in protection from pertussis
associated with previously receiving
DTwP vaccines,” said Dr Klein, a
research scientist at the KPNC Divi-
sion of Research; co-director of the
Kaiser Permanente Vaccine Study
Center; and clinical instructor in
the department of pediatrics, Lucile
Salter Packard Children’s Hospital at
Stanford, Stanford University School
of Medicine.

During the 1990s, the United
States switched from combined
diphtheria, tetanus toxoids, whole-
cell pertussis (DTwP) vaccines to
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combined acellular
pertussis (DTaP)
vaccines due to safety
concerns, Dr Klein
told Formulary.

“The Kaiser
Permanente Vaccine
Study Center has
conducted earlier
studies on the waning effectiveness
of the DTaP vaccine and noted that
pertussis incidence markedly declined
among older teenagers,” she said.

Following a 2010-2011 pertussis
outbreak in California, Dr. Klein and
colleagues sought
to evaluate whether
disease risk differed
in patients aged 10
through 17 years who
previously received
D'TwP from those
who received D'TaP.

“Despite high levels
of vaccine cover-
age, since the 1980s
pertussis epidemics
have arisen every 3 to
5 years, with progres-
sively higher incidence
rates over time,” Dr.
Klein said.

“Early clinical trials comparing
DTwP with DTaP reported high
levels of specific antibody titers and
that both vaccines provided good
protection against pertussis for several
years, yet other studies have suggested
that protection following D'TaP is less
enduring than following D' TwP.”

Although reasons for the recur-
rent pertussis outbreaks are likely to
be complex, Dr Klein said, waning
protection following 5 doses of D'TaP
plays a central role, as least in recent
epidemics.

Since 2005, the Advisory Commit-
tee on Immunization Practices has
recommended boosting with reduced

DrKlein

time.
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B Despite high lev-
els of vaccine cover-
age, since the 1980s,
pertussis epidemics
have arisen every

3 to 5 years, with
progressively higher
incidence rates over

antigen content acellular pertussis
('T'dap) vaccine for persons aged 11
years and older.

“This study demonstrates that
teenagers who received D'TwP dur-
ing the first 2 years of life were more
protected against pertussiss than
were teenagers who received DTaP,”
she said.

“Despite these findings, use of the
booster vaccine Tdap is still the best
available means to help protect the
DTaP-only group of adolescents and
teenagers from pertussis. Research
into developing new pertussis vac-
cines with improved
safety and long-
lasting immunity is
warranted.”

According to the
Centers for Dis-
ease Control and
Prevention (CDC),
pertussis is known
for uncontrollable,
violent coughing
which often makes
it hard to breathe.
After many coughing
fits, someone with
pertussis often needs
to take deep breaths which result in
a “whooping” sound. Pertussis most
commonly affects infants and young
children and can be fatal, especially
in babies less than 1 year of age.

Following the introduction of
pertussis vaccines in the 1940s when
case counts frequently exceeded
100,000 cases per year, reports
declined dramatically to fewer than
10,000 by 1965, according to the
CDC. During the 1980s pertussis
reports began increasing gradually,
and by 2010 more than 27,000 cases
were reported nationwide. Provi-
sional 2012 cases exceed 41,000,
which is higher than any previous
year since 1955. H



I Experience Brief

A collaborative approach to electronic medication
reconciliation improvement

Bob Ripley, PharmD, BCPS
Maureen Vieira, RN, BSN, MS

| | BACKGROUND

Medication errors and adverse drug
events (ADEs) pose large threats to
patient well-being and safety. Medi-
cation errors are the most common
errors occurring in hospitals.»? Pre-
ventable ADEs are linked with 1 in
5 injuries or deaths.>* Medication er-
rors occur at key points of transition
during the hospital stay.*® At one
institution, failure to reconcile medi-
cations at transition points accounted
for 50% of all medication errors and
20% of ADEs.” Medication errors
and ADEs are harmful, but also
costly to the patient and the health-
care system.” Complete and accurate
medication reconciliation is crucial
for reducing medication errors and
ADEs.* 68

Systematic electronic medication
reconciliation processes have proven
difficult and often burdensome to
implement for healthcare institutions
nationwide due to their complex-
ity. The implementation effort has
been so challenging that The Joint
Commission revised its National

Patient Safety Goals to reduce the
requirements for medication recon-
ciliation.”

9 Improving medication
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reconciliation processes should be
a system-wide patient safety goal
collaboratively driven by hospital
leadership and providers, and such
efforts need to involve multiple dis-
ciplines applying simple, adoptable

tools.>7810
The collaborative performance
improvement project at ‘Trinity

Health aimed to redesign the sys-
tem-wide medication reconciliation
processes using industry-leading
practices. These practices would re-
sult in new standardized processes
that, when used at every transition
in care would help the organizations
to be more patient-centric, reduce
harm and improve safety measures.
The project goals were to: (1) cre-
ate standard electronic medication
reconciliation processes, (2) clarify
staff roles and responsibilities and
assign accountability, (3) engage cli-
nicians in the design and implemen-
tation of better processes, (4) pro-
vide replicable, easy-to-use tools,
(5) implement a measurement and
monitoring process and scorecard
and (6) develop the change manage-
ment, training, and education nec-
essary for phased implementation
system-wide.

Dr Ripley is director of pharmacy operations and medication cycle
improvement, Trinity Health Division of Catholic Health East — Trinity
Health of Livonia, Mich. Ms Vieira is with Accenture Clinical Services.

Disclosure Information: The authors report no financial disclosures as
related to products discussed in this article.

Other individuals that contributed to this research include Rolland Mam-
bourg, MD, chief medical officer, Saint Mary’s Health Care; Fabian Fregoli,
MD, chief medical informatics officer, Saint Joseph Mercy Oakland; Errol
Soskolne, MD, chief medical information officer, Saint Joseph Mercy Hos-
pital; Gregg Baron, RPh, pharmacy clinical transformation specialist, Trinity
Health; Paul Conlon, PharmD, JD, chief quality and patient safety officer,
Trinity Health; Manuel Lowenhaupt, MD, managing director of Accenture
Clinical Services in North America; Eden Brand, MPH, Accenture; Kathleen
Lennon, RN, BSN, MBA, managing drector, Accenture Health.
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Methods: Trinity Health created a
Medication Reconciliation Collab-
orative, led by clinicians from hos-
pitals system-wide and corporate
leadership. The Collaborative sought
to incorporate leading processes to
best execute medication reconcilia-
tion and identify clinical accountabil-
ity required to effectively complete
medication reconciliation. Training
and education were developed to sup-
port implementation of newly defined
medication reconciliation processes
and I'T changes. A change leadership
and communication plan was defined
and a metrics dashboard developed
to measure improvement at the local
level and across the enterprise.
Results: Thirty-one of Trinity
Health’s 47 hospitals participated in
the Collaborative for 6 months from
December 2010 to May 2011. Trin-
ity Health has since improved its
system-wide admission medication
reconciliation completion rate by
35%, discharge medication recon-
ciliation completion rate by 4% and
overall composite medication rec-
onciliation completion rate by 17%
(composite medication reconciliation
is the rate of patients for whom both
admission and discharge medication
reconciliation are completed (Table
1, page 188). Over the past 2 years
Trinity Health has experienced a 5%
reduction in ADEs however there
were many other medication safety
enhancements (ie, point-of-care
medication administration, revision
of medication ordering practices,
standardization of high-risk medica-
tions, etc.) made across the system at
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M Table 1
Trinity Health Medication Reconciliation Trend Table
De;:::;: er No;(e)sz er Percent Change
Medication History Completed 96% 89% -1%
Admission Medication Reconciliation Completed 47% 82% +35%
Discharge Medication Reconciliation Completed 89% 93% +4%
Composite Medication Reconciliation Completed 66% 83% +17%

the same time, and it is not possible
to attribute ADE reduction to a single
intervention.

CONCLUSION

Electronic medication reconcilia-
tion is a complex and challenging
task for healthcare providers nation-
wide. Through a clinician-led, col-
laborative and multidisciplined ap-
proach, Trinity Health redesigned
and implemented  system-wide
medication reconciliation processes,
roles, and responsibilities. Collec-
tive and timely decision-making
from system-wide front-line clini-
cians and organizational leadership
were essential to the collaborative’s
success. This clinician-driven ap-
proach has practicing clinicians and
front-line staff from across the na-
tional system leading the develop-
ment, design, and implementation of
standardized, evidence-based clini-
cal improvements. Many processes
called for technology solutions that
required electronic medical record

188 Formulary
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(EMR) modifications. Consequent-
ly, adequate training, education, and
reinforcement were, and continue to
be, necessary for staff to implement
the best practices given the current
EMR technical capabilities and staff
turnover.

Trinity Health hard-wired work-
flow changes in the EMR and imple-
mented newly defined medication
reconciliation processes across the
enterprise. The program’s success was
fueled by collective, timely decision-
making from front-line clinicians.
Clinical leaders worked with EMR
architects to build technological solu-
tions and optimize clinical work pro-
cesses. The program found success
through organizational leadership,
simplified workflows, reduction of
barriers, adequate training, and staff
reinforcement to implement best prac-
tices—efforts that will result in im-
proved patient safety. B
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PEER-REVIEWED

Standards of medical care in diabetes: Focus on updated
recommendations in hospitalized patients

Mary Choy, PharmD, CGP
Mikel Richman, PharmD candidate

Ithough the prevalence of

diabetes mellitus in hos-

pitalized patients remains
unknown, an estimated one-fourth
of inpatients experience hypergly-
cemia.! Hyperglycemia is linked to
poor health outcomes, and there is
evidence that intensive glucose con-
trol in the hospital reduces mortal-
ity, need for dialysis, infections, and
length of stay.? The American Dia-
betes Association (ADA) publishes
clinical practice guidelines annually,
which offer clinicians, patients, re-
searchers, and payers current, evi-
dence-based recommendations on all
components of diabetes care, general
treatment goals, and tools to evalu-
ate the quality of care. The updated
guidelines focus on changes in the
recommendations for care of the hos-
pitalized diabetes patient.

While the management of hy-
perglycemia in the hospital was tra-
ditionally considered secondary in
importance to the condition that
prompted admission, a growing body
of literature supports close glucose
control for potential improvements
in mortality, morbidity, and health
economic outcomes.?> The purpose of
this article is to review both the pre-
vious and updated recommendations
for inpatient hyperglycemia manage-
ment, as well as evidence supporting
the guidelines. Additional updated
recommendations will also be dis-
cussed.

B Abstract

Despite efforts to control blood glucose levels in the hospital, an estimated one-fourth of hospitalized
patients continue to experience hyperglycemia. Hyperglycemia is linked to poor health outcomes
including an increased risk of mortality, need for dialysis, infections, and length of stay. The American
Diabetes Association (ADA) publishes clinical practice guidelines annually that provide evidence-based
recommendations on all components of diabetes care, general treatment goals, and tools to evalu-
ate the quality of care. Although previous recommendations discuss intensive blood glucose goals
for hospitalized patients, updated guidelines suggest a more lenient approach to the management
of hyperglycemia. According to the 2009 recommendations, blood glucose levels should be kept as
close to 110 mg/dL as possible and generally less than 140 mg/dL. These stringent blood glucose
targets were adopted based on the results of the study conducted by Van den Berghe et al. In 2010, the
ADA released an updated position statement recommending that blood glucose levels be maintained
between 140 and 180 mg/dL in critically ill patients based on the findings of the Normoglycemia in
Intensive Care Evaluation-Survival Using Glucose Algorithm Regulation (NICE-SUGAR) trial. This article
reviews the evidence supporting the updated guidelines for the management of hyperglycemia
in the hospital setting. Additional updates to the 2013 recommendations are also discussed.

(Formulary. 2013; 48:189-191.)

2009 RECOMMENDATIONS

Recommendations from 2009 in-
cluded intensive blood glucose goals
for hospitalized patients. According to
the recommendations, blood glucose
levels in critically ill patients should be
kept as close to 110 mg/dL. as possible
and generally less than 140 mg/dL.*
Van den Berghe et al conducted the
study that led to the adoption of strin-
gent blood glucose targets.’ In this trial,
1,200 patients were randomly assigned
to strict normalization of blood glucose
(target between 80 and 110 mg/dL)
with the use of insulin infusion, or to
conventional therapy (insulin adminis-
tered when blood glucose exceeded 215
mg/dL, with the infusion tapered when
blood glucose fell below 180 mg/dL).

Dr Choy is an assistant professor in the department of pharmacy and health outcomes, Touro College of Pharmacy,
and clinical pharmacist, Metropolitan Hospital, New York, N.Y; Ms Richman is a PharmD candidate, Class of 2014, at

Touro College of Pharmacy, New York, N.Y.

Disclosure Information: The authors report no financial disclosures as related to products discussed in this article.
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Although intensive insulin therapy re-
duced blood glucose levels, inpatient
mortality was not significantly reduced
for those participants admitted for less
than 3 days. Intensive insulin therapy
significantly reduced morbidity by pre-
venting newly acquired kidney injury,
accelerating weaning from mechanical
ventilation, and accelerating discharge
from the ICU and hospital. There were
more cases of severe hypoglycemia
(blood glucose less than 40 mg/dL)
in the intensive insulin treatment arm.

The results of this landmark trial
should be interpreted with caution,
however, as there are several limitations.
The Van den Berghe trial was a single-
center study and, as such, the results
should be replicated at other centers
before creating guidelines based on its
findings. The results also demonstrate
an advantage for those treated with
intensive insulin regimens who stayed
in the ICU for more than 3 days; how-
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M Table 1

Summary of recommendations in the management of hyperglycemia

NICE-SUGAR Trial

Intensive therapy

Conventional therapy

Patients (n) 3,010 3,012
Total deaths (P=.02) 27.5% 24.9%
Severe hypoglycemia (P=<.001) 6.8% 0.5%

Updated guidelines

Blood glucose targets

Critically ill patients

Non-critically ill patients

140-180 mg/dL

Fasting glucose: <140 mg/dL
Random glucose: <180 mg/dL

Abbreviations: NICE-SUGAR, Normoglycemia in Intensive Care Evaluation—Survival Using Glucose Algorithm Regulation trial

ever, patients who will have a prolonged
hospital stay cannot be identified on
admission with certainty. Moreover,
there are certain barriers to widespread
adoption of tight glucose control. Tight
glycemic control increases the risk of
severe hypoglycemia and increases the
resources required to achieve normo-
glycemia. Further multicenter trials are
necessary to confirm the preliminary
findings that intensive glucose control
significantly reduces inpatient morbid-
ity and both morbidity and mortality
in patients with prolonged ICU stays
greater than 3 days’ duration.

2010 RECOMMENDATIONS

In 2010, the ADA released an updated
position statement with recommenda-
tions for inpatient treatment of hyper-
glycemia. The guidelines approach
management of hyperglycemia in a
more lenient manner. According to
the recommendations, blood glucose
levels should be maintained between
140 and 180 mg/dL in critically ill
patients.® These new blood glucose
targets were established based on the
results of the Normoglycemia in In-
tensive Care Evaluation—Survival
Using Glucose Algorithm Regulation
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(NICE-SUGAR) trial.” The NICE-
SUGAR trial was conducted between
December 2004 and November 2008
to test the hypothesis that intensive
glucose control reduces mortality at
90 days. Participants were admitted
to either medical or surgical intensive
care units of 42 hospitals and were
considered eligible if their expected
length of stay was at least 3 days. Of
the 6,104 participants, 3,054 were
randomly assigned to intensive glu-
cose control (target between 81 and
108 mg/dL), and 3,050 were randomly
assigned to conventional glucose con-
trol (target of 180 mg/dL or less). The
primary outcome measure was death
from any cause within 90 days after
randomization. Secondary outcome
measures were survival time during
the first 90 days, cause-specific death,
and durations of mechanical ventila-
tion, renal-replacement therapy, and
stays in the ICU and hospital.

The results revealed no significant
differences in the median number of
days in the ICU or hospital or the me-
dian number of days of mechanical
ventilation or renal-replacement ther-
apy. The results also demonstrated an
increased mortality in the intensive
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treatment arm. The intensive glucose
control group had an increased abso-
lute risk of death at 90 days of 2.6%
over that of the conventional glucose
control group (27.5% vs 24.9%, re-
spectively). As expected, there were
more cases of severe hypoglycemia in
the intensive treatment group.’

The NICE-SUGAR trial serves as
a landmark in the development of hy-
perglycemia management protocols.
It had greater statistical power, as well
as a longer follow-up period, than the
previous trial and therefore may reflect
harm not apparent in trials with shorter
follow-up and lower statistical power.
Following the results published by Van
den Berghe et al, intensive glucose con-
trol has been widely recommended on
the assumption that treatment aimed
at achieving more stringent blood
glucose targets will benefit patients.
However, as demonstrated by the
findings of the NICE-SUGAR trial,
such a stringent blood glucose target
does not necessarily benefit critically
ill patients and may be harmful. Fur-
thermore, a recent meta-analysis of 26
trials, including the NICE-SUGAR
trial, found a pooled relative risk (RR)
of death with intensive insulin therapy



of 0.93 as compared with conventional
therapy. About half of the trials includ-
ed reported a pooled RR of 6.0 for hy-
poglycemia in the intensive treatment
groups.® These findings further sup-
port the original results of the NICE-
SUGAR trial.

There is no clear evidence for spe-
cific blood glucose levels for non-crit-
ically ill patients. Table 1 summarizes
the blood glucose targets for both
critically ill and non-critically ill pa-
tients according to the recommenda-
tions as well as the contributing trial.

2013 ADDITIONAL UPDATES

The ADA also addresses recommenda-
tions on the screening of type 1 diabe-
tes in the updated position statement.
Screening for type 1 diabetes has been
revised to include recommendations
concerning the measurement of islet
autoantibodies in relatives of those with
type 1 diabetes. This screening may
allow for earlier identification of the
onset of type 1 diabetes and may reduce
the likelihood of presenting with ke-
toacidosis upon diagnosis. The guide-
lines specify that this early screening is
not recommended in low-risk individu-
als and should be completed within the
setting of a clinical study.

The Standards of Medical Care—
2013 published additional recommen-
dations for patients with type 1 or type
2 diabetes. Glucose monitoring has
been revised; the new recommenda-
tions suggest that patients on multiple-
dose insulin or insulin pump therapy
should self-monitor their blood glu-
cose at least prior to meals and snacks,
occasionally after meals, at bedtime,
prior to exercise, when they suspect
low blood glucose, after treating low
blood glucose, and before critical tasks
such as driving. The guidelines do
not discuss a number of times per day
but encourage individualized testing.
However, according to these recom-
mendations, this will require testing 6
to 8 times daily for many patients.?

Recommendations also include the
administration of hepatitis B vaccine

to unvaccinated adults with diabetes
aged 19 to 59 years. Vaccinations may
be considered in those older than age
60.° Blood pressure goals for patients
with diabetes have been updated as
well. People with diabetes and hyper-
tension should be treated to a blood
pressure goal of less than 140/80 mm
Hg, as compared with previous rec-
ommendations of less than 130/80
mm Hg. Lower systolic targets (less
than 130 mm Hg) may be appropriate
for younger individuals, if they can be
achieved without undue burden.!® Fi-
nally, dyslipidemia management has
been revised to emphasize the impor-
tance of statin therapy in patients with
diabetes and elevated low-density
lipoprotein (LDL) levels. The initia-
tion of statin therapy is no longer in-
dicated by elevated LLDL levels above
100 mg/dL alone, but also depends on
patients’ risk factors such as history of
heart attack or age over 40 years.!!

PHARMACIST’S ROLE

It is critical that healthcare profession-
als appreciate the research behind any
updated recommendations. Pharma-
cists must be aware of newly published
research supporting or opposing their
hospital’s protocols. They should also
recognize the importance of individu-
alized therapy, as the Standards of
Medical Care are simply guidelines to
be followed in most patients and may
not apply to all. Therefore, healthcare
practitioners are encouraged to use
their clinical knowledge and experi-
ence to provide the best possible health
outcomes for their patients, in ad-
dition to following hospital protocol.
As pharmacists play an active role in
the multidisciplinary healthcare team,
there are growing expectations that
they be prepared to prevent as well
as best manage hyperglycemia in the
hospital. Pharmacists should monitor
blood glucose levels and verify that
hospital protocol is followed correctly.
They may also educate nurses and
other healthcare practitioners regard-
ing the proper use of the hospital’s
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hyperglycemia management protocol
and how to appropriately adjust the
insulin based on blood glucose levels.
Due to the growing awareness and ac-
ceptance of collaborative drug therapy
management, pharmacists will have
an expanding role in patient manage-
ment in the hospital setting. For this
reason, it is important that pharmacists
utilize their knowledge and skills in
the hospital setting and build a collab-
orative working relationship with the
other healthcare professionals within
the hospital. B
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Feature Article

Increase in genetic tests
highlights need for oversight

by Winifred S. Hayes, PhD, and

Diane Allingham-Hawkins, PhD, FCCMG, FACMG

he availability of genetic and

genomic tests is increasing

at a rapid rate. The website
genetests.org currently lists more than
2,700 inherited genetic disorders for
which tests are available, and the
number of available tests for inherited
disorders increases at an annual rate
of 25%, based on the data available on
the site.

However, this figure does not in-
clude genetic tests for acquired dis-
orders such as cancer, nor does it in-
clude genomic assays. Although no
comparable comprehensive database
exists for this group
of tests, the Asso-
ciation for Molecular

based on the results of gene-based
tests that later prove to be unreliable,
or, conversely, they could be denied
treatment with a potentially beneficial
drug based on a test that suggests the
drug won’t work.

One of the areas of greatest ex-
pansion in genetic and genomic test-
ing has been in the development of
tests marketed directly to consum-
ers (DTC). These tests, which can
be ordered by individuals over the
telephone or internet without the
involvement of a doctor, claim to
provide genetic information about a

wide range of medi-
cal and nonmedical
issues. For example,

Pathology  (AMP) The issue with DTC tests might in-
maintains a direc- many DTC genetic clude carrier te§ts for
tory that lists several . . common genetic dis-
hundred available tests m p articular eases (for example,
tests for cancers and 1s that the evidence cystic fibrosis), pre-
infectious  diseases. and the science disposition tests for a

Therefore, it is not
unreasonable to esti-
mate that more than
3,000 clinical genetic
and genomic tests are
currently available.
One of the factors contributing to
the explosion of available tests is the
relative lack of regulatory oversight of
genetic testing in the United States.
And when that happens, patients can
be harmed. In the worst-case scenario,
patients with cancer can die because
they are treated with ineffective drugs

behind the tests are
very limited.

wide range of chron-
ic conditions (for ex-
ample, heart disease,
diabetes, etc.) and
tests that provide in-
formation about how
an individual’s genes affect their re-
sponse to drugs (pharmacogenetic or
pharmacogenomic interactions).

The issue with many DTC genetic
tests in particular is that the evidence
and the science behind the tests are
very limited.

As a result, physicians, payers, and

Ms Hayes is president and CEO of Hayes Inc. Ms Allingham-Hawkins is director of the Hayes Genetic Test Evaluation

Program.

Disclosure Information: The authors report no financial disclosures as related to products discussed in this article.
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patients are confused about what the
test results do and don’t mean, and
what to do with the information. For
example, a patient may choose un-
wisely not to follow screening guide-
lines for colon cancer because a D'TC
test suggested a lower-than-average
risk for colon cancer.

The American College of Medical
Genetics and Genomics (ACMG)
asserts that the self-ordering of DTC
genetic tests by patients and the use
of these kits are potentially harmful.
ACMG is concerned that patients
may use the tests inappropriately,
misinterpret or ignore the results, or
fail to follow up with their healthcare
providers. Even worse, test results
may be inaccurate, causing patients
undue anxiety.

FDA WARNING LETTERS

Such a situation occurred in 2010
after 23andMe reportedly mailed in-
accurate test results to 96 customers.
The company attributed the mix-up
to a laboratory error. As a result of
this mishap, FDA issued warning
letters to the company and four of
its competitors. FDA previously had
issued a similar warning letter to
another company that marketed an
at-home saliva collection kit, which
was intended to report personal ge-
netic health disposition results for
more than 70 health conditions. The
warning letters in their entirety ap-
pear on fda.gov.

FDA contended that DT'C genetic
kits met the definition of a device
as defined in section 201(h) of the
Federal Food Drug and Cosmetic
Act since they are “intended for use



in the diagnosis of disease or other
conditions or in the cure, mitigation,
treatment, or prevention of disease,
or is intended to affect the structure
or function of the body.”

At the present time, the FDA reg-
ulates genetic test kits as in vitro di-
agnostic devices (IVDs) when the
components of the test are bundled
together, labeled for a certain use, and
distributed to a laboratory as a single
unit. FDA requires such test kits to
undergo premarket review prior to
commercial distribution to demon-
strate their safety and efficacy. The
genetic tests in question did not un-
dergo such an examination before
marketed to consumers.

FDA also maintains narrower over-
sight of the active ingredients of labo-
ratory-developed genetic tests that are
performed by certified laboratories.
These components, known as “ana-
lyte-specific reagents” or ASRs, may
be sold only to those laboratories that
have been certified to perform high
complexity tests and must be labeled in
accordance with FDA requirements.

FDA took further action in July
2010 when it held public meetings to
discuss how to improve FDA over-
sight of laboratory-developed tests
(LDTs) in the future. LDT is an in-
clusive term used to describe in vitro
diagnostic tests that are manufactured
by and performed in the same labora-
tory. Originally planned as a category
for simple, single-analyte tests that are
easily replicated in other labs, LDTs
now include certain genetic and mo-
lecular tests that require complex in-
terpretation and often lead patients to
make important decisions about their
healthcare.

For example, the Oncotype DX
breast cancer assay is an LLDT that
is designed to provide women with
guidance on the use of adjuvant che-
motherapy following breast cancer.
The test is based on the expression of
21 genes in breast cancer tumor tis-
sue and requires a proprietary algo-
rithm to convert the results to a score,

known as the recurrence score (RS),
that predicts the risk of cancer recur-
rence. The intention is that women
and their doctors will use this infor-
mation to decide if adjuvant chemo-
therapy is warranted. Consequently,
serious medical decisions are being
made on the basis of this test that has
been subjected to minimal regulatory
oversight. The same

situation exists for an

increasing number of

Feature article

ings, the FDA is still in the process of
drafting guidance on DTC genetic
tests, which had not been released as
of the time of writing of this article.

WHERE ARE WE NOW?

With any type of genetic or mo-

lecular testing, but especially with

those marketed directly to consum-
ers, there needs to
be a level of regula-
tory oversight that

genetic and genomic

tests designated as
LDTs.
The purpose of

the FDA-sponsored
meeting was to seek
public input on is-
sues and concerns
related to LDT over-

Patients should
not have to pay the
price when lack of

regulatory oversight

enables companies

to rush genetic tests

to market without

ensures that the test
does what it says it
will do and predicts
what it says it will
predict. The re-
sults of these tests
are often intended
to specifically guide
therapy and to pro-

sight. The meeting proper evidence of mote use of novel
addressed patient analytical and clini- technologies as
considerations, chal- cal Validity. clinical diagnostics.

lenges for laborato-
ries, DTC marketing
of tests, and educa-
tion and outreach. At that meeting,
FDA asserted that it was “working
toward a reasonable and fair approach
to regulation that can give patients
and doctors confidence in these tests
and facilitate progress in personalized
medicine.”

Subsequent meetings of FDA Ad-
visory Committees were convened to
elicit expert opinion and input on sci-
entific issues concerning DT'C genet-
ic tests that make medical claims. At
its March 2011 Advisory Committee
meeting, FDA contended that it was
working with genetic-testing com-
panies to come into compliance with
FDA regulations for medical devices
and it sought input on 3 issues:

B Pros/cons of D'TC genetic test-
ing without clinician involvement;

B Risks/mitigations for incorrect,
misunderstood test results; and

B Appropriate scientific eviden-
tiary standards for testing.

Nearly 3 years after issuing warn-
ing letters and holding public meet-
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Without an appro-

priate level of over-

sight by the FDA or
other organization, payers, provid-
ers, and consumers need guidance
to understand the scientific evidence
surrounding these tests and to de-
termine when and for whom they
should be used.

There is no argument that knowl-
edge of genetics has the potential to
rapidly revolutionize medical un-
derstanding of a disease state and
improve treatment and patient out-
comes. This science is moving for-
ward quickly, as we gain more infor-
mation about genes and their variants,
both benign and deleterious.

Patients should not have to pay
the price, however, when a lack of
regulatory oversight enables compa-
nies to rush genetic tests to market
without proper evidence of their an-
alytical validity, clinical validity, and
clinical utility. Nor should payers be
put into a position to reimburse for a
test that may do nothing for the pa-
tient or, worse, do more harm than
good. H
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Medication underdosing and underprescribing: Issues
that may contribute to polypharmacy, poor outcomes

By Alyssa Halczli, PharmD and

Adam B. Woolley, PharmD, BCPS B Abstract

Medication underdosing and underprescribing are often overlooked and can result in poor pa-
tient outcomes. They can also contribute to polypharmacy and significant cost to the healthcare
system. Pharmacists can play a key role in preventing underdosing and underprescribing of
medications by ensuring that patient-specific pharmacotherapy is prescribed and administered,
and by providing patient and provider education regarding appropriate use of medications. While
numerous examples of effective pharmacist-led interventions to reduce medication underdosing
and underprescribing are described in the literature, further research is needed to elucidate new
ways to improve patient outcomes and reduce unnecessary cost to the healthcare system. This
article describes the clinical consequences of medication underdosing and underprescribing and
provides examples of pharmacist-led interventions to address these medication issues.
(Formulary. 2013; 48;194-196.)

Medication underdosing and un-
derprescribing are often overlooked
when considering medication issues
that contribute to polypharmacy,
poor outcomes, and significant cost
to the healthcare system. One study
found that 8.8% (95% CI, 4.6-14.9)
of drug-related hospital admissions
were attributable to subtherapeutic
dosing, 16.2% (95% CI, 10.4-23.5)
were due to noncompliance, and 8.1%
were due to an untreated indica-
tion.! According to the Agency for
Healthcare Research and Quality, the

One common example of uninten-
tional underdosing is when an antibi-

therapeutic dosing and potential loss
of efficacy.

average length of stay
and cost for hospi-
talization in 2010
was 4.7 days and
$10,079 per patient.?
This is a hefty price
to pay when litera-
ture suggests that up
to 25% of hospital
admissions are for
drug-related causes
and that up to 60%
of these adverse drug
reactions (ADRs) are
preventable.?3 This
article discusses the
scope of the problem

B One common

example of uninten-

tial underdosing is
when an antibiotic
1s administered at
a reduced or renal
dose for a patient
who has an acute
kidney injury.

otic is administered at
areduced or renal dose
for a patient who has
an acute kidney injury.
While the dosage is
appropriate at the
time of prescription,

it must be increased
once renal function
recovers to prevent an
inadequately treated
condition and possible
prolonged hospitaliza-
tion. Another example
is when an inadequate
weight-based dose is
given due to an inac-

and the role of the pharmacist in
minimizing medication underdosing
and underprescribing.

curate or outdated weight in the medi-
cal record. This can be particularly
problematic for patients with fluctuat-

ing weights or for pediatric patients.
Underdosing may also occur when
healthcare providers lower a dosage to
minimize adverse effects but do not
appreciate the consequences of sub-

MEDICATION UNDERDOSING
Medication underdosing occurs when
a physician writes a prescription for a
lower dose than clinically indicated.

Dr Halczli is a PGY-1 pharmacy resident at VA Boston Healthcare System, Boston. Dr Woolley is a clinical pharmacy specialist at
VA Boston Healthcare System, and assistant clinical professor, department of pharmacy services, School of Pharmacy, Bouvé
College of Health Sciences, Northeastern University, Boston.
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Medication underdosing is not
always the result of inappropriate
prescribing. Underdosing may also
occur when patients take a subthera-
peutic dose without the knowledge
of their healthcare provider. Pos-
sible reasons for this include fear of
adverse events, patient economic sta-
tus, and medication nonadherence.*

POLYPHARMACY

Polypharmacy is a potential con-
sequence of medication underdos-
ing because additional medications
are often needed to achieve desired
therapeutic outcomes. There are
many times when polypharmacy is
clinically indicated and improves
patient care and outcomes; how-
ever, inappropriate overprescribing

(X VIDED

Watch Dr Woolley
talk to Formulary
about medication
underdosing and

underprescribing.

D) Visit wiw.formularyjournal.com/underdosing



can lead to increases in ADRs and
patient non-adherence to complicated
medication regimens.>® Some studies
report the prevalence of polyphar-
macy in long-term care facilities to be
as high as 40%, which contributes to
unnecessary drug cost and adverse
events.”® Other risk factors predispos-
ing patients to polypharmacy include
having multiple physicians and phar-
macies, concurrent comorbidities,
impairments in vision or dexterity,
and recent hospitalization.®

MEDICATION UNDERPRESCRIBING
Underprescribing occurs when there
is an untreated indication according to
clinical practice guidelines.® Studies
suggest that 23% to 64% of patients
are underprescribed.!® This is most
common in patients with diabetes
mellitus, cardiac disease, or those who
live in long-term care facilities.' It
should be noted that rational under-
prescribing is possible. One study
found that physicians had justifi-
able reasons for underprescribing in
65% of cases.!® Interestingly, there is
evidence to suggest that patients with
polypharmacy are at greater risk for
being undertreated for their diseases.
A study evaluating 150 geriatric
patient records found that of patients
with the concomitant use of 5 or
more drugs, 42.9% were likely to be
undertreated, which was 4.8 (95% CI,
2.0-11.2) times greater than patients
prescribed 4 or fewer medications.’
Underprescribing can contribute
to patient morbidity and mortality as
well as significant cost to the health-
care system as a result of hospital
admissions and readmissions. For
example, evidence suggests that heart
failure readmission is more common
among patients who are underpre-
scribed for their heart failure (ie, not
prescribed an angiotensin-converting
enzyme inhibitor [ACEI], angio-
tensin receptor blocker [ARB], or
beta-blocker [BB] at discharge) and
among those who are not compliant
with medications or follow-up care.!!
A recent study found that over half of

Medication Safety and Reliability Il

B Table 1
Terminology

Underdosing

specific characteristics

Failure to optimize medication dosing regimens based on indication and patient-

Underprescribing

Omission of potentially useful drugs from a patient’s medication regimen

Polypharmacy

Use of multiple medications by a patient; may be appropriate or inappropriate

acutely ill, newly hospitalized patients
had at least 1 appropriate medication
omitted from their regimen.’? An in-
terprofessional approach may help to
ensure the appropriate administration
of medications to patients.

BARRIERS
TO MEDICATION

Formulary/Source: Refs 4,5,16

ROLE OF THE PHARMACIST
Pharmacists can play a key role in
evaluating patient medication regi-
mens for appropriateness based on
clinical indication and patient-specific
factors across all transitions of care.
Pharmacists can also
provide necessary
drug monitoring and

OPTIMIZATION
Medication under-
dosing and under-

B Interestingly,
there is evidence
to suggest that

patient education
regarding the impor-
tance of medications

prescribing are often
overlooked when
considering potential
medication issues.
Other barriers to op-
timization of medica-
tion regimens include
patient and prescriber
fear of adverse events,
patient nonadher-
ance, inadequate
dose adjustments, and poor docu-
mentation or miscommunication of
medication regimens. Pharmacists
are well-positioned to interact with
both patients and providers to de-
liver necessary education to reduce
potential medication underdosing
and underprescribing. It is important
that pharmacy managers find ways to
allocate time and resources for these
activities.

diseases.

FormularyJournal.com | June 2013 | Vol. 48

patients with poly-
pharmacy are at
greater risk for
being undertreat-
ed for their

and how to correctly
take them. This can
avoid inappropriate
medication use or
nonadherence and
contribute to better
patient outcomes.
There are nu-
merous examples
of settings where
pharmacists can play
a role in proper use and dosing of
medications. It is becoming increas-
ingly common for pharmacists to
help improve medication use in heart
failure clinics where they optimize
ACEI ARB, and BB dosing, result-
ing in favorable impacts on readmis-
sion rates.!"!*> Another example of a
pharmacist-led intervention to reduce
acute care visits and readmissions
Continued on page 196
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Continued from page 195

is the Pharmacological Intervention
in Late Life (PILL) Service at the
Veterans Affairs Boston Healthcare
System.™ Through this service, phar-
macists identify and resolve medi-
cation problems and discrepancies
via telephone calls to patients. This
resulted in a reduction in emergency/
urgent care usage, hospital readmis-
sion, and death that was associated
with a $312,000 cost avoidance in 1
year.!* The implementation of anti-
microbial stewardship programs also
helps to ensure proper utilization,

contraindications. An example of a
recommended intervention includes
starting an ACEI or ARB in patients
with heart failure, diabetic neuropa-
thy, or after acute myocardial infarc-
tion. Pharmacists can use this tool to
make recommendations to providers
for improving patient medication
regimens.

FUTURE IMPLICATIONS

Drug underdosing is not listed in the
current ICD-9 codes but will be included
in the new ICD-10 codes to help identify
situations in which a patient has taken

dosing, and monitor- less of a medication

ing of anti-infective than prescribed by

agents. [ Inapproprlate the physician or
Inappropriate poly- polypharmacy is instructed by the

pharmacy is also an
important medication

an important medi-

manufacturer.'® This
will allow for more

issue that pharmacists cation issue. One substantial research
are well positioned to strategy to reduce into the clinical and
combat. One strategy olvoharmacy is to financial implications
to reduce polyphar- N . y of underdosing and
macy is to ensure ensure optimiza- polypharmacy.

optimization of mono- tion of monotherapy
therapy before adding before ad ding addi- CONCLUSION

additional medica- . . Rk Medication underpre-
tions.!® Other strate- tional medications. scribing and under-
gies include evaluating dosing can result

medication regimens
for therapeutic duplications, maintain-
ing accurate medication and medical
histories, reconciling medications at
each transition of care, linking each
prescribed medication to a disease
state, and identifying medications that
are treating side effects.’ A longitu-
dinal study in an outpatient man-
aged care system found that the first
instance of drug therapy reviews by a
pharmacist reduced polypharmacy by
67.5% and was associated with a $4.8
million reduction in drug cost to the
institution.®

To help combat underprescription
in the elderly population, the Screen-
ing Tool to Alert Doctors to Right
Treatment (START) has been de-
veloped.!? This tool lists 22 situations
in which medications are indicated
and suggests that physicians consider
initiating treatment in the absence of

in adverse patient
outcomes including polypharmacy,
ADRs, emergency room visits, and
hospital admissions. Pharmacists have
arole in educating healthcare provid-
ers and patients regarding appropriate
medication dosing and utilization.
Pharmacists can also perform medica-
tion reviews and drug monitoring,
as well as assist with communicat-
ing important information during
transitions of care. Pharmacy manag-
ers can help ensure that appropriate
training and resources are available for
pharmacists to fulfill these functions.
Future research is needed to elucidate
interventions that reduce underdosing
and underprescribing and to measure
the subsequent impact on patient
outcomes. ll
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Underdosing in obesity—an epidemic: Focus on anticoagulation

By Katie S. Buehler, PharmD, BCPS
and Abigail M. Yancey, PharmD, BCPS

Obesity is a growing problem in

the United States. Currently, 68%

of adult Americans are overweight
(BMI >25 kg/m?).! Of those, 35% are
obese (BMI >30 kg/m?) and 6% are
morbidly obese (BMI >40 kg/m?).!?
It is estimated that by 2030, 51% of
the population will be obese and 11%
will be morbidly obese.! We are often
confronted with dosing drugs in an
obese patient. Unfortunately, many
clinical trials exclude or have limited
overweight patients enrolled; thus,
optimal dosing for both safety and
efficacy in this population is lacking.
Pharmacokinetic studies in obese
patients have shown that the volumes
of distribution of lipophilic drugs and
the clearance of hydrophilic drugs can
be increased.>* For this reason, dos-
ing in obesity should be patient- and
drug-specific.

UNFRACTIONATED HEPARIN

Obese patients are often initiated on
anticoagulation for venous throm-
boembolism (VTE) prophylaxis,
V'TE treatment, or acute coronary
syndrome (ACS) treatment. Con-
cerns for bleeding in obese patients
have raised the question of whether
dose adjustments or dose capping is
necessary. Unfractionated heparin
(UFH) has a nonlinear pharmaco-
kinetic profile and is not distributed
into adipose tissue.* Studies have
shown that total body weight (TBW)
is the most important predictor of
anticoagulation requirements.>’
However, physicians are often cau-
tious of abnormally high doses of
UFH. One retrospective study found
that based on recommended dos-
ing guidelines, only 10% of obese

B Abstract

Obese patients are frequently initiated on anticoagulation therapy for treatment or prevention
of venous thromboembolism, prevention of stroke, and systemic embolism in atrial fibrilla-
tion, and the treatment of acute coronary syndromes. Unfortunately, due to the low number of
obese patients enrolled in clinical trials, data on both efficacy and safety of traditional antico-
agulant dosing in obese patients is lacking. The current literature for unfractionated heparin,
low-molecular weight heparin, warfarin, dabigatran, rivaroxaban, and apixaban was reviewed
to evaluate appropriate dosing in obese patients. Due to the lack of consensus and limited
obese patients studied, dosing should be based on both patient- and drug-specific factors.

(Formulary. 2013; 48:199-201.)

patients received the correct bolus
dose and only 25% were initiated on
the correct infusion dose. The gap
between the recommended dose
and prescribed dose amplified as
body weight increased.® Since the
adoption of TBW UFH protocols,
numerous studies have been under-
taken to determine optimal dosing
in obese patients. Multiple studies
have supported the use of TBW dos-
ing protocols for obese patients.*!°
However, some stud-

ies found that using

TBW, morbidly obese

subsequent dose adjustments in obese
patients.'® Focusing on treatment dos-
ing, some studies have compared anti-
Xalevels based on weight in obese and
non-obese patients and determined
that dose adjustments may not be
necessary.'” Bazinet et al found that
when utilizing weight-based dosing
of enoxaparin without dose capping
there was no difference in subthera-
peutic, therapeutic, or supratherapeu-
tic levels among patients treated for
atrial fibrillation (AF),
ACS, or VTE."® Data
from trials have not

patients required M Since the adop- confirmed increased
smaller mfuspn tion of total body blee.:dmg in obese
rates or experienced ioh £ . patients. Al-Yaseen
greater aPT'T values weight un .I‘aCtIOIl— et al found rates of
compared to their ated heparin pro- bleeding with dalte-

controls. -4

LOW-MOLECULAR
WEIGHT HEPARINS
Low-molecular-
weight heparins
(LMWHs) are pre-
dominantly concen-
trated in the plasma
with little distribution
into adipose tissue.!®
Guidelines offer little guidance except
suggesting anti-Xa monitoring with

patients.

tocols, numerous
studies have been
undertaken to
determine optimal
dosing in obese
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parin to be consistent
with those previously
reported, without
significant alterations
in anti-Xa levels.”” A
retrospective review
found no difference

in the rate of major
hemorrhage between
obese and non-obese
patients with ACS.%°
The Computerized Registry of
Patients with Venous Thromboembo-
lism (RIETE) suggested no signifi-
cant difference in recurrent VTE be-
tween obese (>100 kg) and non-obese
patients treated with LMWH. Doses
Continued on page 200
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Continued from page 199
may have been capped; therefore,
strong conclusions cannot be drawn.?
Pooled results suggest that to ensure
adequate anticoagulation, treatment
doses of UFH and LMWH should be
based on TBW without capping. Due
to conflicting results, special consid-
eration and close monitoring should
be taken into account when dosing
morbidly obese patients with UFH.
Anti-Xa monitoring may be appro-
priate for obese patients on LMWH
therapy especially those weighing
>190 kg as data is particularly lacking
in these patients.?

Concerns also exist
with underdosing

B Medication Safety and Reliability

ing.?” A retrospective analysis found
that enoxaparin 0.5 mg/kg twice daily
was effective at maintaining prophy-
lactic anti-Xa levels without increas-
ing major bleeds.?® Based on results of
clinical trials, standard fixed doses of
LMWH and UFH may not provide
adequate VTE prophylaxis in obese
patients. Trials have demonstrated
that various dosing strategies provid-
ing higher doses of LMWH and UFH
may be necessary.

WARFARIN

Warfarin has been the only oral
anticoagulant on the
market in the United
States for over 50

UFH and LMWH M The recent addi- years. Numerous
for VTE prophylaxis tion of an oral direct factors have been
since obesity itself is a thrombin inhibitor identified that affect

risk factor for the de-
velopment of VTE in
the hospitalized medi-
cal patient.?® Guide-
lines suggest that
obese surgical patients
or patients undergo-
ing bariatric surgery
may require higher
prophylactic doses.?*
Strategies such as
increasing the fixed
dose or administering
a TBW-based dose have been studied.
A study looking at morbidly obese
patients found that heparin 7,500
units 3 times daily or enoxaparin 40
mg twice daily decreased VTE occur-
rence by 50% compared to standard
prophylactic regimens.? A subgroup
analysis showed that compared to
placebo, fixed-dose dalteparin was
equally effective in non-obese and
obese patients; however, no benefit
was seen in patients with a BMI >40
kg/m?.2 Scholten et al compared
higher than normal fixed-dosing
strategies (enoxaparin 30 mg or 40
mg twice daily) in bariatric surgery
patients. Results showed a decrease

in VTE utilizing 40 mg twice daily
without an increase in major bleed-
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and 2 Xa-inhibitors
expands our oral
anticoagulation op-
tions. Unfortunate-
ly, studies focusing
on dosing in obesity
are lacking.

warfarin dose re-
quirements; however,
the effects of obesity
have not been estab-
lished. One retro-
spective review found
that when initiated in
hospitalized patients,
obese and morbidly
obese patients with
therapeutic INRs
had higher aver-

age daily warfarin
discharge doses than normal-weight
patients; 6.7 mg, 6.7 mg, and 4.4
mg, respectively. Increased time to

a therapeutic INR was also noted
between normal-weight (6 days),
obese (8 days), and morbidly obese
patients (10 days). The obese

and morbidly obese patients were
significantly younger, which could
affect the results as elderly patients
frequently have lower warfarin re-
quirements.?’

The recent addition of an oral
direct thrombin inhibitor and 2 Xa-
inhibitors expands our oral antico-
agulation options. Unfortunately,
studies focusing on dosing in obesity
are lacking. Dabigatran is approved
in the United States for prevention
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of stroke and systemic embolism in
nonvalvular AF.3° The RE-LY trial
noted a 20% decrease in trough con-
centrations in patients weighing >100
kg; however, dose adjustments have
not been recommended.?' Although
not approved for VTE prophylaxis in
the US, a post-hoc analysis compared
dabigatran to enoxaparin 40 mg once
daily for prevention of VTE in ortho-
pedic surgery patients. No significant
difference was noted in the composite
endpoint of major V' TE; however, the
comparator dose of enoxaparin may
be inappropriate for obese patients.>

Rivaroxaban is approved for pre-
vention of stroke and systemic em-
bolism in nonvalvular AF, DVT and
pulmonary embolism (PE) treat-
ment and reduction of recurrence,
and DV'T prophylaxis after knee
and hip surgery.?* A phase 2 study
demonstrated that a TBW >120 kg
was not associated with clinically
significant changes in pharmacoki-
netic or pharmacodynamics param-
eters; thus, dose adjustments are not
warranted.* Studies with rivar-
oxaban have a small proportion of
patients with a BMI of >28 kg/m? or
weights exceeding >100 kg; however,
subgroup analyses have shown dose
modifications are not needed.*~’

Apixaban is the most recent
agent to be approved for prevention
of stroke and systemic embolism
in nonvalvular AF.*® One study
found that a 10-mg dose of apixa-
ban yielded a 20% decrease in peak
concentration in patients weighing
>120 kg. The authors concluded that
these alterations were not clinically
significant and no dose alteration is
needed.* The ARISTOTLE trial
reported weights as greater than or
less than 60 kg, so efficacy in obesity
cannot be assumed.*® Although the
manufacturers of apixaban state dose
adjustment for obese patients is not
warranted, the subanalysis of ARIS-
TOTLE has not been published.

As the obesity epidemic continues
to affect Americans, we struggle



with ensuring adequate therapeutic
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Adhering to generic cholesterol-lowering drugs
is associated with lower overall costs of care

Jrom Staff Reports

Individuals who regularly take statins
to reduce high cholesterol will see
lower hospitalization rates according

to a study presented at the Academy

of Managed Care Pharmacy’s 25th
Annual Meeting & Expo in San Diego,
in April.

The study from pharmacy benefit
manager Prime Therapeutics (Prime)
demonstrated that adherence to
generic statin therapy results in lower
hospitalization rates compared with
patients who did not adhere to the
generic statin therapy. Despite higher
pharmacy costs among adherent
patients, the total cost of care was lower
for them than for nonadherent patients.

This study differs from previous re-
search, which focused on adherence to
brand statin therapy and showed that
adherence was associated with lower
medical events but with higher total
costs, due in part to the higher drug
costs of brand-name medications.

“We know adherence to statin
therapy can keep patients out of the
hospital, but in the past, this also came
with a higher cost of
care,” said Patrick

The research included nearly 22,000
members, of which 46% were adher-
ent and 54% were not. The adherent

group was associated
with a lower hospi-

Gleason, PharmD, 9 talization rate (25%

FCCP, BCPS, director W As I.TIOF'e statin adherent versus 27.6%

of health outcomes at prescriptions are nonadherent), lower

Prime. filled with a generic, medical costs ($11,353
The study com- . . adherent versus

pared 2 years of gener,lc statins can $12,375 nonadherent)

hospitalization rates, contribute to fewer and higher pharmacy

medical costs and
pharmacy costs among
patients who were
adherent and non-
adherent to generic
statins. Working with
Blue Cross and Blue Shield of Min-
nesota, Prime used pharmacy and
medical claims data from a commer-
cially insured population of 1.2 million
members. Individuals with a generic
statin claim and continuously enrolled
from 2007 through 2010 were followed
for 2 years beginning in 2008.

care costs.

hospitalizations and
lower overall health-

costs ($4,016 adherent
versus $3,079 non-
adherent). The result
is a lower total cost of
care (815,290 adher-
ent versus $15,451
nonadherent).

“As more statin prescriptions are
filled with a generic, we see that ge-
neric statins not only can improve the
quality of life through fewer hospital-
izations, but also can contribute to
lower overall healthcare costs,” Dr
Gleason said. B
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Specialty drug costs now make up half of the total cost
of RA and hepatitis C care

Jfrom Staff Reports

Specialty drugs now account for half
of the cost of treating patients with
rheumatoid arthritis (RA) or hepati-
tis C (hep C), according to 2 studies
presented by St. Paul-based Prime
Therapeutics (Prime) and Blue Cross
and Blue Shield of Minnesota at the
Academy of Managed Care Phar-
macy’s 25" Annual Meeting & Expo
in San Diego, in April.

“The pipeline of expensive specialty
drugs continues to grow, and the cost
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of these medications is becoming an
increasing burden for patients and
plan sponsors,” said Patrick Gleason,
PharmD, FCCP, BCPS, director of
health outcomes at Prime. ““To help
patients and plan sponsors receive the
best value, it’s critical that we carefully
monitor cost trends.”

In the first study, researchers found
that despite the slight decrease in com-
mercially insured members receiving
hepatitis C specialty drug treatment
from 2008 to 2011, the total cost of
care for hepatitis C patients treated

June 2013 | Vol. 48 | FormularyJournal.com

with a hepatitis C specialty drug grew
15% year over year during that period.
Of the total cost, specialty drug
costs accounted for 35% ($13,332
of $38,055 in average annual care
costs) in 2008 and climbed to 52.6%
of treatment costs in 2011 ($30,415
of $57,799). Costs for specialty drugs
grew 31.8% year over year during the
same period, rising at a significantly
greater rate than the overall cost of
care.

In the second study, researchers
found that although specialty RA drug



use remained steady from 2008 to 2010,
the total cost of care for RA patients
climbed 7.3% year over year from 2008
to 2010. The total cost of care was
comprised of specialty RA drug costs
through the medical and pharmacy ben-
efits, all other medical costs, and all other
pharmacy costs. In 2010, members with
RA utilizing a specialty RA drug annual
total cost of care averaged $34,164 of
which RA specialty drugs accounted for
53.0% ($18,098) with 70.8% of these
costs coming from the pharmacy benefit.
Specialty RA drug costs grew at a 6.9%
annual rate from 2008 to 2010.
“Pharmacy costs now account for
more of the cost of RA and hepatitis C

care than all other treatment costs,” said
Dr Gleason. “While medication use of-
ten can help bring down
other medical costs,

in the case of these 2
conditions, we can no
longer expect medical
savings to offset the
costs spent on specialty
drugs.

“As we work to
improve the quality
of care for patients
needing specialty drugs,” said Dr
Gleason continued, “specialty phar-
macy management programs will be-
come increasingly important. Such

B Pharmacy costs
now account for
more of the cost of
RA and hepatitis C
care than all other
treatment costs.
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programs include care management,
networks, utilization management
and rebate relation-
ships—all tools
that help pharmacy
benefit managers and
health plans rein in
the increasing costs
of these drugs.”
Both studies
analyzed integrated
pharmacy and
medical claims from
1 million commercially insured,
continuously enrolled Prime mem-
bers receiving a hepatitis C or RA
specialty drug. H
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Specialty drugs will account for 50% of all drug costs by 2018

from Staff Reports

Health insurers should use both med-
ical and pharmacy data to forecast
specialty drug costs, which are pre-
dicted to rise to 50% of commercially
insured total drug costs by 2018,
according to a new

study presented at the

non-specialty costs will remain flat. As

a result, specialty costs are expected to

make up 50% of the overall drug costs

by 2018, for commercially insured

individuals.

“Specialty drugs offer life-saving

treatments for patients, but they also
come with a high
price tag,” said Patrick

Academy of Managed Gleason, PharmD,
Care Pharmacy’s M Researchers FCCP, BCPS, director
25th Annual Meeting predict Specialty of health outcomes at
& Expo in San Diego, drug costs will Prime. “In the years
in April. . ahead, health insurers
The study, by phar- increase 15% per and plan sponsors will

macy benefit manager
Prime Therapeutics
(Prime), found that

in 2009, specialty
drugs—those that
require special
handling, are typically injected, and
are more expensive than traditional
drugs—represented 20% of all drug
(medical and pharmacy benefit) costs.
Three years later, specialty drugs
increased to 28.7% of total drug costs.
Based on average increases in recent
years, researchers predict specialty
costs will increase 15% per year, while

year, while non-
specialty costs will
remain flat.

need to increase their
focus on managing
specialty drugs to
ensure the most cost-
effective outcomes for
their members.”
Although specialty drugs have
historically been associated with
rare medical conditions, they are
being used more frequently for the
treatment of more common chronic
conditions such as rheumatoid ar-
thritis and multiple sclerosis. Other
factors behind the rise in specialty
drug expenses include: Increased
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non-specialty generic drug use,
annual double-digit price increases
from pharmaceutical manufactur-
ers, increasing specialty drug use and
a robust pipeline of new specialty
drugs.

To identify monthly drug spe-
cialty and nonspecialty costs and
forecast when specialty drugs will
become 50% of all drug expenditures,
researchers from Prime reviewed
integrated pharmacy and medical
data from 6.8 million commercial
members between January 2009 and
September 2012.

The rise in use combined with the
high cost of these drugs will become
an increasing strain on healthcare
budgets over the next 5 years.

“This could be alarming for
health plans and plan sponsors who
haven’t actively prepared to manage
this significant area,” Dr Gleason
said. “Health insurers will need to
increase their attention on specialty
drugs and focus on four manage-
ment opportunities: drug distribu-
tion channel, utilization manage-
ment, contracting activities, and
coordination of care.” H

Formulary 203



B Meeting Coverage

FROM THE ACADEMY OF MANAGED CARE PHARMACY 2013 ANNUAL MEETING

Studies show increase costs, higher use of specialty drugs
to treat inflammatory autoimmune conditions

Jrom Staff Reports

Biologic anti-inflammatory (BAI)
specialty medications to treat autoim-
mune inflammatory conditions—such
as rheumatoid arthritis (RA), psoriasis
or inflammatory bowel disease (eg,
Crohn’s disease, ulcerative colitis)—
are among the most commonly used
specialty drugs, and costs are rising
rapidly. Three new studies presented at
the 2013 Academy of Managed Care
Pharmacy’s 25" Annual Meeting &
Expo in San Diego, in April, high-
lighted the use, effectiveness, and cost
trends for BAIs.

In the first study, St. Paul-based phar-
macy benefit manager Prime Thera-
peutics (Prime) studied a sample of 2.6
million members who were continuously
insured for 3 years to determine how
many were diagnosed with a disease that
could be treated with a BAI drug.

The analysis found 39,848 patients
had medical claims that showed an au-
toimmune disease that could be treated
with a BAI drug. During the study
period, use of BAIs increased 29.4%.
The most frequently used BAI drugs
were adalimumab (Humira), etanercept
(Enbrel) and infliximab (Remicade).
However, just 10,769 members—or
about 1 in 4—had a BAI claim.

“About 3 in 4 patients who could
be treated with a BAI are not cur-
rently taking one,” said Patrick Gleason,
PharmD, FCCP, BCPS, director of
health outcomes at Prime. “Should a
greater number of patients take these
medications, use and costs could climb
significantly.”

EFFECTIVENESS OF BAI DRUGS

A second and related study compared
the effectiveness of 3 of the most
common BAT drugs—adalimumab,
etanercept, and infliximab.
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The study first reviewed 1,003
patients newly starting treatment
for Crohn’s disease, of whom 494
were prescribed infliximab and 509

were prescribed
adalimumab. Length
of treatment was
significantly shorter
for patients taking
infliximab, with 25%
stopping treatment by
4 months and 50% by
16 months, compared
to 6 months and 22
months for those

B About 3 in 4 pa-
tients who could be
treated with a bio-
logic anti-inflam-
matory specialty
drug are not cur-
rently taking one.

have had on daily dose utilization
patterns and net ingredient costs.
Prime reviewed 9 million commercial
claims between January 2007 and

June 2012 to evaluate
dosing trends for each
drug. For the entire
BAI drug class, net
ingredient cost trends
(inclusive of rebates)
were compared to
ingredient cost and
average wholesale
price (AWDP) trends.
The study found

treated with adalim-
umab.

Next, researchers reviewed 2,821
patients with new treatment starts for
RA, of whom 284 were prescribed
infliximab, 1,301 adalimumab, and
1,236 etanercept. Researchers found
no major difference in the time to
discontinuation among these three
medications (a possible indication of
problems with effectiveness), with
25% discontinuation at less than 4
months for all 3 drugs, and 50% dis-
continuation for each at 13 months.

“Patients discontinued the drugs
for RA at similar times, but discon-
tinuation varied for patients taking
the treatments for Crohn’s disease,”
said Dr Gleason. “Discontinuing a
therapy could suggest differences in
effectiveness, or it could indicate dif-
ferences in the patients receiving each
treatment.”

In the final study, Prime research-
ers assessed the use and cost pat-
terns for 2 BAI drugs, etanercept
and adalimumab. In third quarter
2011, Prime placed etanercept in the
non-preferred formulary tier, prefer-
ring adalimumab prior to etanercept;
therefore, it was important to under-
stand what effect this change may
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that, in fact, average

doses for both drugs
slightly decreased over the 4.5-year
period. Average milligrams per day of
etanercept decreased 6.5% and aver-
age milligrams per day of adalimum-
ab decreased 6.4%. At the same time,
costs continued to rise for both drugs
during the same period. Average daily
gross costs for etanercept increased
38.3%, while average daily gross costs
increased 38.4% for adalimumab. Re-
searchers found increasing daily costs
of these drugs is due to manufacturer
price increases and not to increasing
doses. Prime’s net ingredient cost
per claim growth was lower at a 6.3%
annual compound annual growth rate
(CAGR) compared to 8.4% ingredient
cost per claim CAGR and 8.9% AWP
per claim CAGR. For health plans
and insurers to manage spend in the
autoimmune category, manufacturer
negotiations and preferred channel
management are necessary.

“These costs have become a sig-
nificant burden for consumers and
plan sponsors. It’s more important
than ever to carefully monitor costs
and available treatments to make sure
members are getting the best value
for their care,” said Dr Gleason. B



B FDA Drug Approvals

B Pipeline
preview

Complete response

= New Drug Application for
efinaconazole (Valeant Pharma-
ceuticals) for the treatment of
onychomycosis. The questions
raised by FDA in the complete
response letter pertain only to
Chemistry, Manufacturing, and
Controls related areas of the
container closure apparatus.
As no efficacy or safety issues
were raised by FDA, Valeant
believes that these items can be
addressed and is working for a
timely response to FDA as soon
as possible.

= New Drug Application for leveti-
racetam (Sun Pharma) extended
release tablets, 100 mg and
1,500 mg, for the treatment

of epilepsy. In the complete re-
sponse letter, FDA specified
that the clinical data submitted
by Sun Pharma establishes
bioequivalence in the fasted
state. However, FDA has raised
certain queries on the pharma-
cokinetic data in the fed state.
Sun Pharma is evaluating the
contents of the letter and plans
further discussions with FDA.

Priority review

= Simeprevir (TMC435) (Jans-
sen), an investigational NS3/4A
protease inhibitor administered
as a 150 mg capsule once daily
with pegylated interferon and
ribavirin for the treatment of
genotype 1 chronic hepatitis C in
adult patients with compensated
liver disease.

= Paclitaxel protein-bound
particles for injectable suspen-
sion (albumin-bound) (Abraxane,
Celgene) supplemental New Drug
Application (sNDA) for the use

in combination with gemcitabine
for the first-line treatment of pa-
tients with advanced pancreatic
cancer.

Continued on page 206

New molecular
entity

Invokana
Canagliflozin
JANSSEN PHARMACEUTICALS
The first drug in a new class known as
sodium-glucose co-transporter 2 (SGLT2)
inhibitors indicated as an adjunct to diet
and exercise to improve glycemic control in
adults with type 2 diabetes mellitus.
On March 29, 2013, FDA approved
canagliflozin (Invokana, Janssen Pharma-
ceuticals), a once-daily tablet, indicated as
an adjunct to diet and exercise to improve
glycemic control in adults with type 2
diabetes mellitus. Canagliflozin is the first
drug in a new class known as sodium-glu-
cose co-transporter 2 (SGLT?2) inhibitors,
which reduce the reabsorption of filtered
glucose and lower the renal threshold for
glucose, resulting in increased urinary
glucose excretion. As a condition of the
drug’s approval, Janssen, the manufacturer,
must complete 5 post-marketing studies,
including a cardiovascular outcomes trial,
a bone safety study, a pediatric safety and
efficacy study, a pediatric pharmacoki-
netic and pharmacodynamics study, and
an enhanced pharmacovigilance pro-
gram to monitor for malignancies, seri-
ous pancreatitis cases, and other adverse
events. Canagliflozin should not be used in
patients with type 1 diabetes mellitus or for
the treatment of diabetic ketoacidosis.
Efficacy. The efficacy of canagliflozin
was established by 9 clinical trials in-
volving 10,285 patients with type 2
diabetes. The drug was studied both as
a monotherapy and in combination with
metformin, sulfonylurea, pioglitazone,
and insulin. The monotherapy study
was a double-blind, placebo-controlled
(n=584) study lasting 26 weeks. Patients
were randomly assigned to canagliflozin
at doses of 100 or 300 mg once daily or
placebo. Patients receiving canagliflozin
achieved statistical improvement in A .
levels at the end of treatment compared to
placebo (P<.001 for both doses). A greater
proportion of patients taking canagliflozin
achieved A, . levels less than 7%, a signifi-
cant reduction in fasting plasma glucose,
improved postprandial glucose, and body
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weight reduction. In addition, cana-
gliflozin-treated patients had significant
mean changes from baseline in systolic
blood pressure compared to placebo.
The combination therapy studies
included add-on combination therapy
with metformin (n=1,284) in a 26-week
trial as well as canagliflozin compared to
glimepiride, both as add-on combination
with metformin (n=1,450) in a 52-week
trial. Canagliflozin was also evaluated in an
18-week double-blind, placebo-controlled
substudy in combination with sulfonylurea
(n=127) and in a 26-week trial as an add-on
combination therapy with metformin and
sulfonylurea (n=469). In a 52-week trial,
canagliflozin was compared to sitagliptin,
both as add-on combination therapy with
metformin and sulfonylurea (n=755), and
in a 26-week trial as add-on combination
therapy with metformin and pioglitazone
(n=324). Canagliflozin was also studied
in an 18-week trial as add-on combination
therapy with insulin (with or without other
antihyperglycemic agents) (n=1,718). The
SGLT?2 inhibitor was also studied in 714
patients aged 55 to 80 years and 269 pa-
tients with renal impairments for 26 weeks
in a double-blind, placebo-controlled study.
Safety. The safety of canagliflozin was
studied in both the placebo- and active-
controlled trials mentioned above. In
the placebo-controlled studies the most
common adverse reactions > 2% in the
canagliflozin-treated patients included
female and male genital mycotic infec-
tions, urinary tract infections, increased
urination, vulvovaginal pruritus, thirst,
constipation, and nausea. In the active-
controlled trials, patients experienced
similar types of adverse reactions as well
as fatigue, asthenia, a higher incidence of
pancreatitis with the 100-mg dose, and
higher incidence of bone fracture and hy-
persensitivity reactions. Patients aged 65
and older have an increased risk of adverse
reactions, particularly with the 300 mg
dosage, related to reduced intravascu-
lar volume, which include hypotension,
syncope, postural dizziness, and ortho-
static hypotension. Because canagliflozin
is linked to a dose-dependent increase in
creatinine and a concomitant fall in GFR,
patients with moderate renal impairment
(eGFR to less than 50 mI./min/1.73m?)
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Pipeline from page 205

Fast-track designations

Investigational direct-acting
antiviral combination with and
without ribavirin (AbbVie) for the
treatment of genotype 1 hepa-
titis C virus infection has been
designated as a breakthrough
therapy.

Ceftolozane/tazobactam (CXA-
201) in the previously granted
Qualified Infectious Disease
Product indications, hospital-
acquired bacterial pneumonia/
ventilator-associated bacterial
pneumonia, and complicated
urinary tract infections.

Orphan drug designation

JX-594, pexastimogene devaci-
repvec (Pexa-Vec, Jennerex Bio-
therapeutics) for the treatment
of hepatocellular carcinoma.

® First-time
generic
approval

Candesartan cilexetil (equiv to

Atacand) in 4-mg, 8-mg, 16-mg,

and 32-mg strength tablets.
SANDOZ
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had a higher risk of renal-related adverse
effects and decreases in eGFR, while
experiencing less glycemic efficiency, in
comparison to patients with mild renal
impairment (eGFR greater than or equal
to 60 mL/min/1.73m?) or those with no
impairment.

Dosing. The recommended starting
dose for canagliflozin is 100 mg, taken
once-daily before the first meal of the
day. Patients who have mild or no renal
impairment and need additional glycemic
control can have their dosage increased to

Radium Ra 223 dichloride (Xofigo,
Bayer) was approved to treat

men with symptomatic late-stage
(metastatic) castration-resistant
prostate cancer that has spread to
bones but not to other organs. It
is intended for men whose cancer
has spread after receiving medical
or surgical therapy to lower testosterone.

Label changes incorporating lower dosages
for sleep medications containing zolpidem
(Ambien and Ambien CR, Sanofi and Edluar,
Meda AB) were approved. The agency said
patients who take zolpidem extended-
release drugs should not drive or take part
in activities that require complete mental
alertness the next day.

Fluticasone furoate and vilanterol inhalation
powder (Breo Ellipta, GlaxoSmithKline and
Theravance) was approved for the long-term,
once-daily, maintenance treatment of airflow
obstruction in patients with chronic obstructive
pulmonary disease (COPD), including chronic
bronchitis and/or emphysema. It is also ap-
proved to reduce exacerbations of COPD in
patients with a history of exacerbations.

Canakinumab (llaris, Novartis) was approved
for the treatment of active systemic juvenile id-
iopathic arthritis (SJIA) in patients aged 2 years
and older. llaris is the first interleukin-1 beta in-
hibitor approved for SJIA and the only treatment
approved specifically for SJIA that is given as a
once-monthly subcutaneous injection.

EGFR Mutation Test (Genentech, a member
of the Roche Group and OSI Pharmaceuti-
cals), a companion diagnostic for the cancer
drug Tarceva (erlotinib). This is the first FDA-
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actions
in brief

300 mg. Canagliflozin is contraindicated
in patients with severe renal impairment.
An assessment of renal functioning is rec-
ommended before initiation of treatment
and periodically during treatment. If a
patient develops severe renal impairment,
treatment should be discontinued. Pa-
tients who are also using a UGT enzyme
inducer may require the 300-mg dosage
of canagliflozin. Another antihypergly-
cemic agent is recommended for patients
who are taking a UGT enzyme inhibitor
and have moderate renal impairment. ll

approved companion diagnostic
that detects epidermal growth
factor receptor (EGFR) gene
mutations, which are present in
approximately 10% of non-small
cell lung cancers.

A new indication for golimumab
(Simponi, Janssen) injection was approved
to treat adults with moderate to severe
ulcerative colitis.

Nimodipine oral solution (Nymalize, Arbor)

was approved to treat patients experiencing
symptoms resulting from ruptured blood ves-
sels in the brain (subarachnoid hemorrhage).

Ezetimibe and atorvastatin (Liptruzet,
Merck) tablets for the treatment of elevated
low-density lipoprotein (LDL) cholesterol in
patients with primary or mixed hyperlipid-
emia as adjunctive therapy to diet when diet
alone is not enough.

Efavirenz (Sustiva, Bristol-Myers Squibb)
Supplemental New Drug Application was
approved for HIV-1 in pediatric patients as
young as 3 months and weighing at least 7.7
pounds. The approval includes a “capsule
sprinkle” administration option for those who
can’t swallow capsules or tablets, whereby
capsules are broken open and the contents
are sprinkled on food or a beverage.

Cysteamine bitartrate (Procysbi, Raptor Phar-
maceuticals ) delayed release capsules for the
treatment of nephropathic cystinosis in adults
and children aged 6 years and older. Sustaining
appropriate levels of cysteamine in the body is
the key to maintaining organ function and low-
ering the likelihood of kidney transplantation.
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