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Cover Article

Depression in the elderly:
A pharmacist’s perspective

Shana Castillo, PharmD, MBA Kimberley Begley, PharmD
Ann Ryan-Haddad, PharmD, Ellen Sorrentino, PharmD candidate
Kwasi Twum-Fening, PharmD candidate

Depression is a disease state that is commonly underdiagnosed and
undertreated in patients over the age of 65 years. Elderly patients may

differ from younger patients in the presentation of symptoms and in the prevalence of
comorbidities. Risk factors for the development of depression are different for elderly
patients. Treatment may also be dissimilar, including response and response time to
treatment. Treatment should be tailored to the individual patient in the geriatric popula-
tion to optimize therapeutic outcomes. Pharmacists can be vigilant of comorbidities and
medications that potentially increase the risk of depression in the elderly. Pharmacists
can play a significant role in advocating for the screening and treatment of this disease
state. They are in a unique position to improve patient outcomes in late-life depression.

Focus On

Focus on tapentadol:
Role in the treatment of neuropathic pain

Kelly A. Macedo, PharmD
Michael D. Nailor, PharmD, BCPS AQ-ID

Neuropathic pain is a difficult-to-treat condition; pathologic changes
in neuronal pathways may result in suboptimal analgesic control with

opioid agents alone. Polypharmacy is employed often to simultaneously target multiple
levels of the pain pathway, at the expense of escalated complexity of drug regimens
and risk for drug-drug interactions and adverse effects. Tapentadol combines 2
mechanisms of action within a single molecule, allowing for mu-receptor activation and
norepinephrine reuptake inhibition without the aforementioned drawbacks of multiple
agent regimens. Recently approved in its extended-release formulation with favorable
pharmacokinetics and improved gastrointestinal tolerance

over pure opioids, tapentadol may prove cost effective when

productivity and indirect costs are considered.
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BRIEF SUMMARY

Adenosine Injection USP
FOR INTRAVENOUS INFUSION ONLY
R only
INDICATIONS AND USAGE
Intravenous adenosine is indicated as an adjunct
to thallium-201 myocardial perfusion scintigraphy
in patients unable to exercise adequately (see
WARNINGS).
CONTRAINDICATIONS
Intravenous adenosine injection should not be
administered to individuals with:
1. Second- or third-degree AV block (except in
patients with a functioning artificial pacemaker).
2. Sinus node disease, such as sick sinus syndrome
or symptomatic bradycardia (except in patients
with a functioning artificial pacemaker).
3. Known or suspected bronchoconstrictive or
bronchospastic lung disease (e.g., asthma).
4. Known hypersensitivity to adenosine.
WARNINGS
Fatal Cardiac Arrest, Life Threatening Ventricular
Arrhythmias, and Myocardial Infarction
Fatal cardiac arrest, sustained ventricular tachycardia
(requiring resuscitation), and nonfatal myocardial
infarction have been reported coincident with
adenosine infusion. Patients with unstable angina
may be at greater risk. Appropriate resuscitative
measures should be available.
Sinoatrial and Atrioventricular Nodal Block
Adenosine injection exerts a direct depressant effect
on the SA and AV nodes and has the potential to
cause first-, second- or third-degree AV block, or
sinus bradycardia. Approximately 6.3% of patients
develop AV block with adenosine, including first-
degree (2.9%), second-degree (2.6%), and third-
degree (0.8%) heart block. Adenosine can cause
sinus bradycardia. Adenosine should be used with
caution in patients with pre-existing first-degree AV
block or bundle branch block and should be avoided
in patients with high-grade AV block or sinus node
dysfunction (except in patients with a functioning
artificial pacemaker). Adenosine should be
discontinued in any patient who develops persistent
or symptomatic high-grade AV block. Sinus pause
has been rarely observed with adenosine infusions.
Hypotension
Adenosine injection is a potent peripheral vasodilator
and can cause significant hypotension. Patients with
an intact baroreceptor reflex mechanism are able
to maintain blood pressure and tissue perfusion in
response to adenosine by increasing heart rate and
cardiac output. However, adenosine should be used
with caution in patients with autonomic dysfunction,
stenotic valvular heart disease, pericarditis or
pericardial effusions, stenotic carotid artery disease
with cerebrovascular insufficiency, or uncorrected
hypovolemia, due to the risk of hypotensive
complications in these patients. Adenosine should
be discontinued in any patient who develops
persistent or symptomatic hypotension.
Hypertension
Increases in systolic and diastolic pressure have
been observed (as great as 140 mm Hg systolic
in one case) concomitant with adenosine infusion;
most increases resolved spontaneously within
several minutes, but in some cases, hypertension
lasted for several hours.
Bronchoconstriction
Adenosine injection is a respiratory stimulant
(probably through activation of carotid body
chemoreceptors) and intravenous administration in
man has been shown to increase minute ventilation
(Ve) and reduce arterial PGO, causing respiratory
alkalosis. Approximately 28% of patients experience
breathlessness (dyspnea) or an urge to breathe
deeply with adenosine. These respiratory complaints
are transient and only rarely require intervention.
Adenosine administered by inhalation has been
reported to cause bronchoconstriction in asthmatic
patients, presumably due to mast cell degranulation
and histamine release. These effects have not

been observed in normal subjects. Adenosine has
been administered to a limited number of patients
with asthma and mild to moderate exacerbation
of their symptoms has been reported. Respiratory
compromise has occurred during adenosine
infusion in patients with obstructive pulmonary
disease. Adenosine should be used with caution in
patients with obstructive lung disease not associated
with  bronchoconstriction (e.g., emphysema,
bronchitis, etc.) and should be avoided in patients
with bronchoconstriction or bronchospasm (e.g.,
asthma). Adenosine should be discontinued in any
patient who develops severe respiratory difficulties.
Atrial Fibrillation

Atrial fibrillation has been reported in patients
(with and without a history of atrial fibrillation)
undergoing myocardial perfusion imaging with
adenosine infusion. In these cases, atrial fibrillation
began 1.5 to 3 minutes after initiation of adenosine,
lasted for 15 seconds to 6 hours, and spontaneously
converted to normal sinus rhythm.

PRECAUTIONS

Drug Interactions

Intravenous adenosine injection has been given with
other cardioactive drugs (such as beta adrenergic
blocking agents, cardiac glycosides, and calcium
channel blockers) without apparent adverse
interactions, but its effectiveness with these agents
has not been systematically evaluated. Because of the
potential for additive or synergistic depressant effects
on the SA and AV nodes, however, adenosine should
be used with caution in the presence of these agents.
The vasoactive effects of adenosine are inhibited
by adenosine receptor antagonists, such as
methylxanthines (e.g., caffeine and theophylline).
The safety and efficacy of adenosine in the presence
of these agents has not been systematically
evaluated.

The vasoactive effects of adenosine are potentiated
by nucleoside transport inhibitors, such as
dipyridamole. The safety and efficacy of adenosine
in the presence of dipyridamole has not been
systematically evaluated.

Whenever possible, drugs that might inhibit
or augment the effects of adenosine should be
withheld for at least five half-lives prior to the use
of adenosine.

Carcinogenesis, Mutagenesis,
Fertility

Studies in animals have not been performed to
evaluate the carcinogenic potential of adenosine
injection. Adenosine was negative for genotoxic
potential in the Salmonella (Ames Test) and
Mammalian Microsome Assay.

Adenosine, however, like other nucleosides
at millimolar concentrations present for several
doubling times of cells in culture, is known to
produce a variety of chromosomal alterations.
Fertility studies in animals have not been conducted
with adenosine.

Pregnancy

Teratogenic Effects

Pregnancy category C

Animal reproduction studies have not been
conducted with adenosine; nor have studies been
performed in pregnant women. Because it is not
known whether adenosine can cause fetal harm
when administered to pregnant women, adenosine
should be used during pregnancy only if clearly
needed.

Pediatric Use

The safety and effectiveness of adenosine in patients
less than 18 years of age have not been established.
Geriatric Use

Clinical studies of adenosine did not include
sufficient numbers of subjects aged younger than 65
years to determine whether they respond differently.
Other reported experience has not revealed clinically
relevant differences of the response of elderly in
comparison to younger patients. Greater sensitivity
of some older individuals, however, cannot be ruled
out.

Impairment of

ADVERSE REACTIONS

The following reactions with an incidence of at
least 1% were reported with intravenous adenosine
among 1421 patients enrolled in controlled and
uncontrolled U.S. clinical trials. Despite the short
half-life of adenosine, 10.6% of the side effects
occurred not with the infusion of adenosine but
several hours after the infusion terminated. Also,
8.4% of the side effects that began coincident with
the infusion persisted for up to 24 hours after the
infusion was complete. In many cases, it is not
possible to know whether these late adverse events
are the result of adenosine infusion.

Flushing 44%
Chest discomfort 40%
Dyspnea or urge to breathe deeply 28%
Headache 18%
Throat, neck or jaw discomfort 15%
Gastrointestinal discomfort 13%
Lightheadedness/dizziness 12%
Upper extremity discomfort 4%
ST segment depression 3%
First-degree AV block 3%
Second-degree AV block 3%
Paresthesia 2%
Hypotension 2%
Nervousness 2%
Arrhythmias 1%

Adverse experiences of any severity reported in less
than 1% of patients include:

Body as a Whole
Back discomfort;
weakness
Cardiovascular System

Nonfatal myocardial infarction; life-threatening
ventricular arrhythmia; third-degree AV block;
bradycardia; palpitation; sinus exit block; sinus
pause; sweating; T-wave changes; hypertension
(systolic blood pressure > 200 mm Hg)

Central Nervous System

Drowsiness; emotional instability; tremors
Genital/Urinary System

Vaginal pressure; urgency

Respiratory System

Cough

Special Senses

Blurred vision; dry mouth; ear discomfort;
metallic taste; nasal congestion; scotomas; tongue
discomfort

Postmarketing Experience

(See WARNINGS.)

The following adverse events have been reported
from marketing experience with adenosine.
Because these events are reported voluntarily from
a population of uncertain size, are associated with
concomitant diseases and multiple drug therapies
and surgical procedures, it is not always possible
to reliably estimate their frequency or establish a
causal relationship to drug exposure. Decisions
to include these events in labeling are typically
based on one or more of the following factors:
(1) seriousness of the event, (2) frequency of the
reporting, (3) strength of causal connection to the
drug, or a combination of these factors.

Body as a Whole

Injection site reaction

Central Nervous System

Seizure activity, including tonic clonic (grand mal)
seizures, and loss of consciousness

Digestive

Nausea and vomiting

Respiratory

Respiratory arrest, throat tightness

lower extremity discomfort;
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WHAT’S NEW IN DRUG RESEARCH
AND MANAGED CARE PHARMACY

Strep throat risk score brings together patient data and
big data to potentially reduce unnecessary doctors’ visits

by Tracey Walker

A new risk measure called a “home score”
could potentially prevent 230,000 trips

to US doctors’ offices every year for sus-
pected strep throat, according to a study
online in Annals of Internal Medicine.

The score combines patients’ symp-
toms and demographic information
with data on local strep throat activity
to estimate their strep risk, empowering
them to seek care appropriately. The
home score is said to represent the first
healthcare tool to bring patient-contrib-
uted data and public health “big data”
together to assess an individual’s risk for
a communicable disease.

“Integrating real-time strep throat
biosurveillance with 2 patient-reported
symptoms can accurately identify low-risk
patients who are unlikely to even be tested
for strep throat,” said lead study author
Andrew M. Fine, MD, MPH, pediatric
emergency medicine, Boston Children’s
Hospital. ““This approach could save
hundreds of thousands of visits annually
for patients with pharyngitis.”

Currently, physicians use an office-
based tool that takes into account symp-
toms and physical examination results to

Take away

Integrating real-time strep throat
biosurveillance with 2 patient-reported
symptoms can accurately identify low-
risk patients who are unlikely to even
be tested for strep throat.

determine a person’s risk for strep throat.
If the risk is low, guidelines recommend
against testing or treating the patient.

Dr Fine and colleagues used informa-
tion collected between September 2006
and December 2008 from 71,776 people
over aged 15 years who
visited CVS Minute-

U'F ] Clinics in 6 states for
-3 - sore throats. They
. t@ used patient’s medi-
by { cal records and strep
L N test results to test a tool

Drfine that calculated a home
score. Patients without medical training
can assign themselves a score based on 2
symptoms—fever and cough. The tool
also takes into account how common
strep throat has been in the person’s
community during the past 2 weeks
before calculating the home score.

Based on the recent, local epide-

miology of strep throat and 2 simple
symptoms (fever, cough), the home score
can be calculated to provide a patient’s
risk of strep, on a scale of 0-100. In this
study, a patient with a home score of less
than 10 was considered at low risk for
strep throat. Researchers found that 90%
of patients who scored below 10 on the
at-home tool would have tested negative
for strep throat. There would be 27 fewer
doctors’ visits for every 1 person with
strep throat who was missed by the tool.

“Bringing local, recent epidemiology
into the medical decision-making pro-
cess is something that can be achieved
on the local level,” said Dr Fine. “Our
study provides an early example of how
to apply local epidemiology to individual
patients. This study shows how valuable
it can be to have quantitative information
about the local incidence of disease. This
is especially important for a communi-
cable disease like strep throat.

“Once validated prospectively, any
health system that tests patients for strep
throat, could use the local epidemiology
to help drive the decision about whether
patients need to be seen right away, or
whether they can wait to see if they get
better on their own,” he concluded. B
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the appropriate, rational, safe,
and cost-effective use of drugs.
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News Capsules continued from page 378

Collaborative care to boost medication adherence
may not improve outcomes significantly

by Fulia Talsma

Collaborative care with pharmacists
helped to boost medication adherence
in patients with acute coronary syn-
drome (ACS) after hospital discharge.
However, after 12- month follow-up,
the proportion of patients who achieved
blood pressure and LLDIL.-cholesterol
goals were not significantly different
from patients treated under usual care,
according to a recent study published
online for YAMA Internal Medicine.
That was the result of a random-
ized clinical trial of more than 250
patients with ACS released from 1 of 4
Department of Veteran Affairs medi-
cal centers. Half of the patients in the
intervention group had a pharmacist
consultation—either in-person or tel-
ephonic—within 7 to 10 days follow-
ing discharge for medication reconcili-
ation and discussion of any medication
adverse effects or problems. Within 1
month of discharge, the pharmacist
called the patients to assess any new
medications and any adverse effects.

Also, an attempt was made by the
pharmacist to synchronize the pre-
scription refills. Pharmacists also edu-
cated patients about the importance
of medication adherence. Patients also
received medication reminder and
refill calls from a voice messaging sys-
tem for 6 months following discharge,
and medication refill calls from 7 to 12
months following discharge.

“The pharmacists notified the
patient’s primary care clinician and/
or cardiologist (if the patient had
one) that the patient was enrolled in
the adherence intervention by having
them cosign the pharmacists’ initial
enrollment note in the computerized
medical record,” P. Michael Ho, MD,
PhD, and colleagues wrote.

The enrollment note contained
contact information for the physician
to reach the pharmacists for any ques-
tions and concerns, Dr Ho noted.

RESULTS
The primary outcome of medica-
tion adherence, as measured by

proportion of days covered (PDC),
was greater in the intervention
group (n=122) than in the control
group (n=119) for the four classes

of medications: statins, ACEI/ARB,
clopidogrel, and beta-blockers. “The
mean PDC for the 4 medications
combined was greater for interven-
tion patients (0.94 vs 0.87; P<.001),”
the authors said.

The secondary outcomes of
reaching BP or LDL.-C level
were not statistically significantly
different between the 2 groups.
The intervention group did trend
toward greater BP control (58.6%
vs 48.9%), but the LLDIL.-choles-
terol levels were not statistically
significantly different (-13 vs -12
mg/dL).

“Additional studies are needed to
understand the impact of the mag-
nitude of adherence improvement
shown in our study on clinical out-
comes prior to broader dissemination
of such an adherence program,” the
authors concluded. B

Statins may lower prostate cancer-related mortality risk

Jrom Staff Reports

Patients with prostate cancer who use
statins may have a lower risk of death
from their disease, according to a study
published online ahead of print in the
Fournal of Clinical Oncology.

Using large population-based
databases from the United King-
dom, Canadian researchers as-
sembled a cohort of almost 12,000
men who had been newly-diagnosed
with non-metastatic prostate cancer
between 1998 and 2009. Within
this group of men, the use of statins
after prostate cancer diagnosis was
associated with a 24% decreased risk

380 Formulary

in cancer-related mortality.

The men were tracked through
2012, for an average of more than 4
years after their diagnosis. During
that time, nearly 3,500 died, and
almost 1,800 of those deaths were
attributed to prostate cancer.

“We observed duration- as well as
dose-response relationships,” study
coauthor Laurent Azoulay, from Jew-
ish General Hospital and McGill Uni-
versity in Montreal, told Formulary.

The researchers noted that they
did not show a direct cause-and-
effect relationship between statins
taken by many to prevent heart
disease and a lower death risk from

December 2013 | Vol. 48 | FormularyJournal.com

prostate cancer.

PROMISING RESULTS

“The results of this study are
promising, and if confirmed in
other well-conducted observational
studies and clinical trials, statins
may be considered as a prostate
cancer treatment,” Dr Azoulay

said. “However, for the time being,
statins should be reserved for men
who need to control their cholesterol
levels and not for the sole purpose of
improving prostate cancer progno-
sis. Additional studies are needed
before adding prostate cancer as a
new statin indication.” H



High-dose isotretinoin

by Fulia Talsma

Higher doses of isotretinoin can
effectively treat patients with acne
vulgaris and reduce the relapse
rate without significant increased
adverse events, according to a
recent report published in JAMA
Dermatology.

Rachel C. Blasiak, MD, MPH,
and her colleagues from the de-
partment of dermatology, School
of Medicine, University of North
Carolina at Chapel Hill, conducted
a prospective observational study of
180 patients with severe nodular-
cystic acne, to determine the effec-
tiveness and safety of higher cumu-
lative doses of isotretinoin (220 mg/
kg or more). The higher dose of the
drug was based on reviewing the
medical records of patients at their
institution and were associated with
higher relapse and retrial rates.

Of the 180 patients, 116 (64%)
completed the study and follow-up
survey 12 months after the treat-
ment. Approximately 52% were
women, the mean age was 19.3
years, and the majority was white
(74%). The mean cumulative dose
of isotretinoin was 264.3 mg/
kg with a mean treatment period
of 6.3 months. In the lower-dose
group, the mean cumulative dose
was 170.8 mg/kg, and in the higher-
dose group, the mean cumulative
dose was 309.8 mg/kg. Treat-
ments started from August 1, 2008
through August 31, 2009.

RESULTS

At the 12-month follow-up, patients
in the high-dose group had a lower
relapse rate (26.6%) compared with
the patient in the low-dose group
(43.8%) after adjustment for age,
sex, race, treating physician, and
treatment duration. Most patients
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reduces risk of acne vulgaris relapse

(97%) reported in the survey that
their condition had improved
with the isotretinoin treatment,
and more than 55% did not need
to continue any acne medication

treatments. Approxi-
mately 25% were
treated with topical
prescriptions at the
12-month follow-up,
almost 15% used an
over-the-counter
medication, 1.7%
were receiving an
oral antibiotic, and
0.9% were being re-
treated with isotreti-
noin.

M Other adverse
effects during

treatment included

cheilitis and xe-
rosis, which was
reported by most
of the patients in
both treatment

treatment included cheilitis and
xerosis, which was reported by most
of the patients in both treatment
groups. Patients in the higher-

dose group also reported retinoid

dermatitis at higher
rates (53.8%) than
the patients in the
lower-dose group
(31.6%). Systemic
effects included ar-
thralgias, myalgias,
and epistaxis.

After the
12-month follow-up,
patients continued
to report cheilitis,
xerosis, and head-

“Of the patients
in the lower-dose
group, 42.3% were
given a prescription
for another acne medication after
completing isotretinoin compared
with 28.1% in the high-dose
group,” Dr Blasiak wrote. “In the
lower-dose group, 12.8% of patients
reported using over-the-counter
acne treatment compared with
16.2% of patient in the high-dose
group. This difference was not sta-
tistically significant (P=.23).”

groups.

ADVERSE EVENTS
In the study, 14% of patients had
laboratory abnormalities, with
most occurring in the higher-dose
group. Elevated liver enzyme levels
were seen in the higher-dose group,
with 6.4% having elevated aspar-
tate aminotransferase (AST) levels
and 1.3% having elevated alanine
aminotransferase (ALT) levels. In
this higher-dose group, 1.3% also
had elevated cholesterol levels and
11.5% had elevated triglycerides.
In the lower-dose group, 5.3% had
elevated triglycerides.

Other adverse effects during
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aches, with both

groups experiencing

similar rates. “At the

12-month follow-up,
the percentage of patients report-
ing rash decreased to less than 10%,
with no statistically significant dif-
ference between the dosing groups,
suggesting that isotretinoin has a
transient, dose-dependent effect,”
Dr Blasiak wrote.

“At 1 year after completion of
isotretinoin therapy, we found that
patients in the high-dose group
had a significantly decreased risk
of relapse, which was defined as the
need for prescription acne medica-
tion. Our overall rate or retrial or
retreatment with a second course of
isotretinoin was so low that we are
unable to draw conclusions about
the effect of dose on retrial rate,”
she concluded.

According to the American
Academy of Dermatology, acne is
the most common skin disorder
in the United States, affecting 40
million to 50 million Americans.
Nearly 85% of all people have acne
at some point in their lives, most of-
ten on the face, chest, and back. B
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Analgesic overuse can exacerbate chronic post-traumatic
headaches in adolescent concussion patients

Jrom Staff Reports

Excessive analgesics use can contrib-
ute to the chronic headache associated
with concussion in some adolescent
patients and discontinuing these drugs
can improve symptoms, according to
researchers at the 42nd Annual Meet-
ing of the Child Neurology Society, in
Austin, Texas.

In a retrospective study, Geof-
frey Heyer, MD, from Nationwide
Children’s Hospital in Columbus,
Ohio, and colleagues, found that of the
104 patients referred to their clinic for
persistent postconcussion symptoms
over a 16-month period, 77 had post-
traumatic headaches (headaches fol-
lowing concussion) of 3 to 12 months
duration.

Fifty-four of the 77 (70.1%) met diag-
nostic criteria for probable medication-
overuse headache. Only simple analge-

sics were overused. All patients received
standard headache management, and
those with overuse of analgesics were
counseled to stop using the medicines.
Thirty-seven (68.5%) stopped us-

ing analgesics and had resolution of
headaches or improvement back to pre-
concussion headache patterns; 7 (13%)
stopped analgesics but denied headache
improvements; and 10 (18.5%) did not
discontinue medicine or were lost to
follow up.

Under the International Classifica-
tion of Headache Disorders (ICHD)
criteria, medication overuse in head-
ache may be diagnosed in patients with
frequent at least 15 days per month
that either developed or got worse
while using over-the-counter or pre-
scription analgesics, for example. The
diagnosis is considered “probable” if
either such medications have not yet
been withdrawn or if the headaches

continued for up to 2 months after
medications were stopped, according
to MedPage Today.

Daily headache (°=.006), female
sex (PP=.02), the presence of nausea
(P<.001), throbbing headache versus
steady or stabbing pain (P=.001), irrita-
bility following concussion (°=.03), and
a relatively longer interval between the
concussive event and neurological evalu-
ation (P’=.003) were factors significantly
associated with probable medication
overuse headache.

“Management of patients with
chronic post-traumatic headache should
include analgesic detoxification when
medication overuse is suspected,” Dr
Heyer told Formulary. “While beyond
the scope of this study, we recommend
that the management of concussion
and traumatic brain injury should be
approached in a multidisciplinary
manner.” l

Minimize risk of healthcare-associated infections in
critical care environments with best practices

by Tracey Walker

Healthcare-associated infections (HAIs)
are less likely to occur in favorable critical
care work environments, said a study in
the American Fournal of Critical Care.

The study found nurses working in
favorable critical care environments were
about 40% less likely to report that HAIS,
including urinary tract infections, ventila-
tor-associated pneumonias, and central-
line-associated blood stream infections,
occurred frequently (more than once a
month) compared to nurses working in
poor critical care work environments.

“HAISs lead to the loss of tens of thou-
sands of lives and cost the US healthcare
system billions of dollars each year,”
said lead author Deena Kelly, RN, PhD,
from the Center for Health Outcomes
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and Policy Research, Univer-
sity of Pennsylvania School of
Nursing, Philadelphia.

The study employed a
retrospective, cross-sectional
design to examine the associa-
tion between the critical care
work environment and nurse-
reported frequency of HAIs in
4 states during 2005 to 2008
using linked nurse and hospital
survey data. The sample included adult,
nonfederal, acute care hospitals that
responded to the American Hospital As-
sociation Annual Survey in 2007 and also
had at least 5 critical care nurse respon-
dents from the University of Pennsylvania
Multi-State Nursing Care and Patient
Safety Study. The final sample totaled
3,217 ICU nurses from 320 hospitals.
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s Kelly

“These findings substantiate
efforts to focus on the quality
of the work environment as a
| way to minimize the frequency
of HAIs,” Kelly said. “Critical
care nurses . . . are well-posi-
tioned to influence the preva-
lence and prevention of HAIs in
critically ill patients.”

Efforts should be focused on
addressing weaknesses in critical
care work environments by using scores
from the 31-item Practice Environment
Scale of the Nursing Work Index as a
guide. “Implementing a primary care
staffing model, ensuring appropriate sup-
port staff and resources are available, and
providing support for nurse managers
are examples of interventions that might
lower risk of HAIs,” Kelly said. B
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Chemotherapy outpatients may benefit
from blood-thinners to prevent VTE: Study

by Tracey Walker

Outpatients receiving che-
motherapy are at high risk of
developing venous throm-
boembolism (VTE) and of
major bleeding complica-
tions, especially those with
pancreas, stomach and lung
cancer, according to a study
published online in The Oncologist.
Therefore thromboprophylaxis, or
blood thinning treatments, should
be considered for such patients, after
carefully assessing the risks and ben-
efits of treatment.

In a large population database of
patients with newly diagnosed cancer,
study author Gary H. Lyman, MD,
at the Duke University School of
Medicine and Duke Cancer Institute,
in collaboration with scientists from
Sanofi and King’s College Hospital
in London, UK, found that the rates
of VTE in real-world unselected
patients with cancer is substantially
greater than that reported in highly
selected patients placed on clinical
trials.

“While the risk of thrombosis
varies across cancer types, it is in-
creased in all patients with cancer and
increases cumulatively over the year
following diagnosis,” Dr Lyman told
Formulary.

“The occurrence of thrombosis
in unselected cancer patients in a
more real-world setting appears to be
substantially greater than reported in
carefully controlled and selected clini-
cal trials highlighting the importance
of risk assessment and consideration of
prophylactic anticoagulation in cancer
patients including those hospitalized
for various reasons as well as selected
high-risk patients in the outpatient
setting.”

Dr Lyman and colleagues hypoth-

Dr Lyman

esized that there is a definable
high-risk cohort of patients
who would benefit from
| thromboprophylactic treat-

- ment for VTE
and that the

to definition A, that risk was 19.8%,
compared with 9.6% in patients with-
out VTE. These rates are higher than
has been reported with anticoagula-
tion use in clinical
trials, again likely

scope of this M Patients with reflecting how clinical
risk warrants claims data can be
consideration VTE had $1 10’719 more representative of
for the use of 1N EXpenses com- actual practice than
prophylaxes such as pared with j$76)8()4 clinical trial data.
low- and ultra-low- . . i
ow- and u rg oW for patients without More.over, while the
molecular-weight R baseline healthcare
heparins, which VTE, a difference costs of patients who

recent studies have
found to be safe and
effective for use in the
prevention of VTE

in chemotherapy
patients.

The study involved
a random sample of approximately
27,500 patients with high-V'TE-risk
cancer types (ie, lung, pancreas,
stomach, colon/rectum, bladder, or
ovary) who had undergone chemo-
therapy. The group retrospectively
evaluated the patients’ VTE risk as
well as their risk of bleeding and the
economic burden borne by the patient
as a result of the disease.

The risk of VTE increased over
time, with a greater percentage of
patients developing the complica-
tion at 12 months after initiation of
chemotherapy than at 3 months; this
held true across 3 definitions of VTE
considered. According to definition
A, the least conservative of the 3,
VTE was most frequently observed
in cancers of the pancreas, lung, and
stomach, and the overall incidence of
the complication was 13.5% at a year,
with no indication of plateau or taper-
ing at that time point. Patients with
V'TE showed a higher risk of major
bleeding events in the year following
chemotherapy initiation. According
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mostly accounted
for by V' TE-related
Inpatient, outpatient,
and ER expenses.

would develop VTE
were comparable to
those of patients who
would not, the costs
of the VTE patients
soared over the year
following chemother-
apy initiation. On average, patients
with VTE had $110,719 in expenses
compared with $76,804 for patients
without VTE, a difference primar-
ily accounted for by VTE-related
inpatient, outpatient, and emergency
room expenses.

“VTE is a serious and life-threat-
ening complication of cancer and
cancer treatment that requires constant
awareness, prompt diagnosis, and
urgent treatment to previous serious
complications including death,” Dr
Lyman said.

Recently updated guidelines from
the American Society of Clinical On-
cology recommend routine prophy-
lactic anticoagulation in hospitalized
medical and surgical patients, and con-
sideration of prophylaxis in high-risk
ambulatory cancer patients receiving
systemic chemotherapy, according to
Dr Lyman.

“The importance of risk assessment
and assessment of the balance of risk
and benefit from anticoagulation are
emphasized,” he said. ®
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Alzheimer’s research:
Now is the time for advocates to unite

by Kathyrn Foxhall

A dozen promising trials of Alzheimer’s
disease could be launched today, if funds
were available, said Paul Aisen, MD,
director of the Alzheimer’s Disease Coop-
erative Study at the University of Califor-
nia, San Diego. “We know how to pick
the drugs. We even know what designs

we would use for the trials. But these are
expensive and we don’t have the money.”

With a tsunami of future Alzheimer’s
cases facing the nation and a number
of recent drug trials proving unsuccess-
ful, an October meeting in Washington,
D.C., sponsored by the Pharmaceutical
Research and Manufacturers of America
(PhRMA) and others, focused on how
to better fund and accelerate research.

The clinical trials he referred to, said
Dr Aisen, would focus on presymptom-
atic patients and emphasize “anti-amy-
loid drugs in combinations, but extend-
ing to unrelated therapeutic approaches.”
The nation would be able to fund all that
with $2 billion, he said.

According to the Alzheimer’s Associa-
tion, spending on Alzheimer’s disease
by the National Institutes of Health
totaled about $484 million in fiscal year
2013, the equivalent of $100 “for every
$29,000 Medicare and Medicaid spends,
caring for individuals with Alzheimer’s.”

Data from the Kaiser Family Founda-
tion indicate that as of 2011, long-term
care, much of it related to patients with
Alzheimer’s disease, already accounted
for approximately 30% of Medicaid
expenditures.

The Alzheimer’s Association esti-
mates that costs associated with the
disease for Medicare and Medicaid
beneficiaries will climb from $122 billion
in 2010 to $344 billion in 2030.

CHALLENGES
At present, according to PhRMA, only
three new medicines for Alzheimer’s
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disease have been approved since 1998,
resulting in a 34-to-1 ratio of “failures” to
successes, although researchers stress that
failures teach researchers a great deal.

Dr Aisen also told meeting attend-
ees that although the members of the
Alzheimer’s disease research community
have developed good communications
with each other, there still is no “czar”
or other infrastructure for coordinating
the effort. This is another example, he
said, of recommendations from the 2012
National Plan to Address Alzheimer’s
Disease that have not been addressed.

Reed Tuckson, MD, consultant
and former chief of medical affairs for
UnitedHealth Group, warned that, days
into the October government shutdown,
the nation was already facing the next
battleground for federal dollars. In a
budget-cutting process that will be hard,
fast, and ugly, he said, Alzheimer’s dis-
ease research advocates need to be united
behind a strategically designed set of a
few investigations, in spite of the fact that
there is so much research to be done.

FOCUS

A key component for research success
would be finding a connection between
a clinical biomarker and a clinical
outcome, said Nicholas Kozauer, MD,
clinical team leader in the FDA division
of neurology products. He emphasized
that FDA is not in a position to approve
a drug solely on the basis of a biomarker
such as amyloid as a surrogate.

“If anything, we have evidence, at
least from the dementia stage of the
disease, that affecting amyloid doesn’t
necessarily correlate with clinical out-
comes,” he said.

But once there is reassurance a bio-
marker is clinically meaningful, “that is
going to accelerate phase 2 development
significantly,” he said.

In Alzheimer’s disease, he said, where
researchers look for small changes
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caused by treatment over time, being
able to screen drugs more quickly will
open up many avenues. FDA released
an Alzheimer’s disease draft guidance
for developing drugs for early stage
Alzheimer’s in February.

LIFESTYLE

Neill Graff-Radford, MD, neurologist at
the Mayo Clinic, urged that research into
the effects of lifestyle factors should not
be forgotten. There is powerful evidence,
for example, that aerobic exercise and
other factors may be helpful for the brain,
actually increasing the hippocampus
volume. What researchers don’t know is
whether aerobic exercise will work in the
setting of Alzheimer’s pathology, he said.

But a critical factor about Alzheimer’s
disease, he said, is the fact that people
are afraid of the disease, even more than
they are of cancer. “If we knew that ex-
ercise could prevent Alzheimer’s disease,
genuinely,” he said, maybe people at risk
would actually do the exercise.

Robert Egge, the Alzheimer’s As-
sociation’s vice president for policy, said
that advocacy for the disease now has a
movement and a path forward. Positive
indicators include President Obama’s
mention of Alzheimer’s disease in the
State of the Union address, the Depart-
ment of Health and Human Services’
emphasis on Alzheimer’s in talking
points about its proposed budget, and
the resources NIH has directed to it
from its discretionary funds.

Egge also noted there have been
indications in Congressional budget
statements that Alzheimer’s disease
research has bipartisan support, a rare
commodity these days, and there has
been increased grassroots lobbying for
it on Capitol Hill. H

This article originally appeared in
Drug Topics, December 2013.
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Studies: Lurasidone effective for treating depression
associated with bipolar disorder

by Tracey Walker

Lurasidone HCI (ILatuda) reduces
depressive symptoms in adult patients
with bipolar depression when used as
monotherapy and adjunctive therapy
to lithium or valproate. This flexibility
is important given the multiple unmet
needs of patients with bipolar depres-
sion, according to two phase 3 studies
published recently in 7he American
Fournal of Psychiatry.

In the first study, adult patients
with bipolar depression in the
double-blind, randomized, placebo-
controlled, 6-week monotherapy
clinical trial were randomly assigned
to receive 6 weeks of treatment with
lurasidone flexibly dosed within 2
dose ranges, 20 mg/day to 60 mg/day
(N=166) and lurasidone 80 mg/day
to 120 mg/day (N=169), or placebo
(N=170).

In this monotherapy study, adverse
events reported with an incidence
>5% (and greater than placebo) in at
least one of the lurasidone 20 mg/day
to 60 mg/day, lurasidone 80 mg/day
to 120 mg/day and placebo groups
were nausea, headache, akathisia,
somnolence, sedation, dry mouth,
and vomiting.

In the second study, adult pa-
tients with bipolar depression in the
double-blind, randomized, placebo-
controlled, 6-week adjunctive clini-
cal trial were randomized to receive
6 weeks of adjunctive treatment
with lurasidone (N=183) or placebo
(N=165) (added to background
treatment with lithium or valproate).

In this adjunctive therapy study,
adverse events reported with an
incidence >5% (and greater than
placebo) in patients receiving lur-
asidone versus placebo were nausea,
somnolence, tremor, akathisia, and
insomnia.

The primary end point in both
studies was change from baseline
in Montgomery-Asberg Depression
Rating Scale (MADRS) total score
at week 6. The key
secondary end point
was change from
baseline at week 6 in
the Clinical Global
Impression, Bipolar
Severity of Depres-
sion (CGI-BP-S)
score, which assessed
global severity of de-
pressive symptoms.

Other second-
ary end points
included responder
rates; rates of re-
mission; Hamilton
Anxiety Rating Scale
(HAM-A); Sheehan Disability
Scale (SDS); Quick Inventory of
Depressive Symptomatology-Self-
Report (QIDS-SR16); and Quality
of Life, Enjoyment and Satisfaction
Questionnaire-Short Form (Q-LES-
Q-SF).

These studies demonstrated that
[lurasidone] significantly reduced
depressive symptoms in adult pa-
tients with bipolar depression, both
as monotherapy and as adjunctive
therapy with lithium or valproate,”
said Antony Loebel, MD, executive
vice president and chief medical of-
ficer at Sunovion, the manufacturer
of Latuda.

States.

IMPACT OF BIPOLAR DISORDER
Bipolar disorder is a serious mental
illness characterized by severe and
debilitating mood swings that affects
approximately 10.4 million adults in
the United States. Bipolar depres-
sion refers to the depressive phase of
bipolar disorder. When symptomatic,
most people with bipolar disorder
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M Bipolar disorder
1s a serious mental
illness characterized
by severe and debili-
tating mood swings
that affects approxi-
mately 10.4 million
adults in the United

spend most time in the depressive
phase.

Major depressive episodes associ-
ated with bipolar disorder have been
shown to result in
significant impair-
ment in work, family,
and social function.
Bipolar depressive
episodes are also asso-
ciated with increased
direct and indirect
healthcare costs, as
well as an increased
risk of suicide.

“Many of the most
commonly used mood
stabilizers, antide-
pressants and antipsy-
chotic agents actually
have little data to sup-
port their efficacy in treating bipolar
depression,” said Dr Loebel.

“The dearth of data means that
healthcare providers must often ex-
ercise a ‘trial-and-error’ approach to
managing their patients’ symptoms,”
he continued. “This can be frustrat-
ing, time-consuming, and costly for
patients and the healthcare system.
Very few medications have been
approved as monotherapy treatment
and no medications to date have been
approved as adjunctive treatment of
bipolar depression, despite the fact
that mood stabilizers [such as lithium
or valproate] are a mainstay treatment
for people with bipolar disorder.”

According to Dr Loebel, the last
FDA approval of any drug for bipolar
depression occurred in 2006. “There
is a pressing need for additional ef-
fective and safe treatment options for
this severely disabling and difficult to
treat condition,” he said.

Latuda was approved by FDA in
June 2013 for the treatment of bipolar
depression. B
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B FDA Drug Approvals

B Pipeline
preview

Complete response

= Cariprazine (Forest Laborato-
ries and Gedeon Richter Plc) an
atypical antipsychotic for the
treatment of schizophrenia and
for the acute treatment of manic
or mixed episodes associated
with bipolar | disorder in adults.
In the complete response let-
ter, FDA acknowledged that
cariprazine clearly demonstrated
effectiveness in the treatment
of schizophrenia and mania as-
sociated with bipolar disorder.
However, the Agency indicated
more information, including ad-
ditional clinical trial data, would
be needed.

Priority review

= Oritavancin (The Medicines
Company) was designated as

a Qualified Infectious Disease
Product (QIDP) for the treatment
of acute bacterial skin and skin
structure infections (ABSSSI).
The QIDP designation provides
oritavancin priority review by
FDA, eligibility for FDA’s fast-
track status, and an additional
5 years of exclusivity upon ap-

proval of the product for ABSSSI.

Fast-track designation
= Patisiran, ALN-TTRO2 (Alnylam
Pharmaceuticals) for the treat-

ment of transthyretin (TTR)-famil-
ial amyloid polyneuropathy (FAP).

Orphan drug designations
= KBOO1-A (KaloBios Pharma-
ceuticals) anti-PcrV monoclonal
antibody fragment for the treat-
ment of cystic fibrosis patients
with Psuedomonas aeruginosa.

= NNZ-2566 (Neuren Pharmaceu-

ticals) for treatment of Fragile X
Syndrome.

Continued on page 387
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New molecular entity

Tivicay
Dolutegravir
GLAXOSMITHKLINE

An integrase strand transfer inhibitor for
treatment of HIV 1 infection in adults and
pediatric patients aged 12 years and older
and weighing at least 40 kilograms, as part
of combination antiretroviral therapy.

FDA approved dolutegravir (Tivicay,
GlaxoSmithKline) in August 2013,

for treatment of HIV 1 infection in
adults and pediatric patients 12 years

of age and older and weighing at least

40 kilograms, as part of combination
antiretroviral therapy. Dolutegravir is

an integrase strand transfer inhibitor
(INSTT), which prohibits
HIV-1 virus multiplica-

suppression at 24 weeks. VIKING-3
investigated the use of twice-daily
dolutegravir in patients with multidrug-
resistant infection, including resistance
to other approved integrase inhibitors
(raltegravir, elvitegravir). Subjects with
INSTT resistance Q148 and 2 or more
additional INSTT resistance substi-
tutions demonstrated poor virologic
response with the addition of twice-daily
dolutegravir treatment to their back-
ground regimen.

FDA approved use of dolutegravir
as part of combination antiretroviral
therapy in pediatric patients >12 years
of age and weighing a minimum of 40
kilograms based on a 24-week open-
label trial of INSTI-naive participants.
Findings were similar to those for
adults: At week 24, 70%
of participants taking

tion by interfering with - Dolutegraw.r hgs dolutegravir demon-
HIV integrase, an enzyme not been studied in  strated viral suppres-
required for viral repli- INSTT treatment- sion by achieving a viral

cation. Dolutegravir is
indicated for treatment

of both INSTI-naive and
INSTI-experienced adults,
but is indicated for pedi-
atric patients only if they
are INSTI-naive. A new
once-daily option, dolute-
gravir may allow improved
personalization of a patient’s medication
regimen.

Efficacy. FDA based its approval of
dolutegravir for adults on 4 phase 3
trials. In the studies, patients received
dolutegravir or raltegravir plus additional
appropriate antiretroviral therapy.

Two trials, SPRING-2 (n=822) and
SINGLE (n=833) evaluated once-daily
dolutegravir in INSTT treatment-naive
patients. By 48 weeks, dolutegravir dem-
onstrated statistically equal or superior
virological suppression, achieving <50
copies/mL of HIV-1 RNA in par-
ticipants, versus raltegravir comparison
regimens.

Use of dolutegravir in treatment-
experienced patients was investigated
in 2 studies, SAILING (n=719) and
VIKING-3 (n=183). In both studies,
the addition of dolutegravir to patients’
background therapy improved virologic

tion.
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experienced pedi-
atric patients and

1s not indicated for
this patient popula-

load of <50 copies/mL,
with improved CD4+
cell count compared to
baseline levels. Dolute-
gravir therapy has not
been studied in INSTT
treatment-experienced
pediatric patients and
is not indicated for this
patient population.

Safety. In trials, dolutegravir was well
tolerated. The most common adverse
reactions occurring with moderate-to-se-
vere intensity and a frequency of at least
2% were headache and insomnia. Rare
but serious adverse effects demonstrated
with this therapy include redistribution
or accumulation of body fat, immune
reconstitution syndrome, and hypersensi-
tivity reactions. Patients who have experi-
enced a serious hypersensitivity reaction
should discontinue the medication and
avoid rechallenge with the drug to pre-
vent progression to a life-threatening re-
action. Patients with hepatitis B and/or C
co-infection may be at increased risk for
worsening liver enzyme elevations. Base-
line laboratory tests should be performed
before therapy is initiated and should be
monitored periodically throughout treat-
ment. Dolutegravir should be used with



Pipeline from page 386

B First-time
generic
approvals

Rabeprazole sodium delayed-
release tablets
(EQUIV TO ACIPHEX)

Dr. Reddy’s Laboratories,
Kremers Urban Pharmaceuticals,
LUPIN, MYLAN PHARMACEUTICALS,
TEVA, TORRENT

caution in geriatric patients, as this group
was not represented in trials sufficiently
to permit identification of differences in
response to the medication.
Patients taking dofetilide
should not take dolute-
gravir. This combination

is contraindicated due to
the increase in dofetilide
levels and the potential

for serious adverse effects.
Dolutegravir is classified

B Strong induc-
ers of CYP3A4
and UGT1A1 may
reduce plasma
concentrations of

ing dosing adjustments or avoidance

of coadministration. Strong inducers

of CYP3A4 and UGT1A1 may reduce
plasma concentrations of
dolutegravir and neces-
sitate a dose adjustment.
The full prescribing
information provides a
chart of interactions with
clinical comments and
recommendations. Do-
lutegravir may be taken

pregnancy category B. dolutegrawr and with or without food but
Dosage. In adult pa- necessitate a dose should be administered 2
tients without INSTT adjustment. hours before or 6 hours

resistance, the daily dose

of dolutegravir is 50 mg

orally. Dolutegravir 50 mg twice daily is
recommended for patients with INSTT
resistance. The recommended dosage
for pediatric patients is 50 mg daily.
There are no dosing adjustments neces-
sary for patients with renal or hepatic
impairment. There are several clinically
significant drug interactions requir-

Luliconazole (Luzu Cream, 1%,
Valeant Pharmaceuticals) was ap-
proved for the 1-week, once-daily

after administration of

polyvalent medications.
Dolutegravir is highly plasma protein-
bound (98.9%). M

This column is researched and compiled by
Kathryn Wheeler PharmD, BCPS,
assistant clinical professor of pharmacy
practice, University of Connecticut School
of Pharmacy, Storrs, Conn.

Vigabatrin (Sabril, Lundbeck) was
approved as an add-on therapy for
the treatment of refractory complex

treatment of interdigital tinea t partial seizures in children aged 10
pedis, tinea cruris, and tinea cor- aC IOIIS years and older who have adequate-
poris, caused by the organisms m bmef ly responded to several other treat-

Trichophyton rubrum and Epider-
mophyton floccosum, in patients
aged 18 years and older.

Ibrutinib (Imbruvica, Pharmacyclics and
Janssen) was approved to treat patients with
mantle cell lymphoma, a rare and aggressive
type of blood cancer. It is the second drug
with breakthrough therapy designation to
receive FDA approval.

Eslicarbazepine acetate (Aptiom, Sunovion
Pharmaceuticals) was approved for use

as adjunctive treatment of partial onset
seizures, the most common type of seizure
seen in people with epilepsy.

Morphine sulfate injection, USP (BD Rx)
was approved for the management of
pain not responsive to non-narcotic
analgesics.
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ments and if the possible benefit
outweighs the risk of vision loss.

Follitropin alfa injection (Gonal-F RFF Redi-
ject, EMD Serono) disposable pre-filled
injector pen for subcutaneous injection was
approved for induction of ovulation and preg-
nancy in oligo-anovulatory women in whom
the cause of infertility is functional and not
due to primary ovarian failure, development of
multiple follicles in ovulatory women as part
of an Assisted Reproductive Technology cycle.

Obinutuzumab (Gazyva, Genentech, a mem-
ber of the Roche Group), also known as
GA101, in combination with chlorambucil
chemotherapy was approved for the treat-
ment of patients with previously untreated
chronic lymphocytic leukemia (CLL). Obinu-
tuzumab is the first drug approved with
FDA’s breakthrough therapy designation.
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PEER-REVIEWED

Depression in the elderly: A pharmacist’s perspective

Shana Castillo, PharmD, MBA; Kimberley Begley, PharmD; Ann Ryan-Haddad, PharmD;
Ellen Sorrentino, PharmD candidate; Kwasi Twum-Fening, PharmD candidate

he American Psychiatric

Association’s Diagnostic and

Statistical Manual of Mental
Disorders (DSM-1V) defines late-life
depression as depressive symptoms
in adults older than 65 years of age.
This includes elderly patients who
have experienced a mood disorder for
the first time in later life and those
whose symptoms initially presented
earlier in life and are now recurring.
The diagnosis of depression in older
patients utilizes the same criteria as
young adults. The diagnosis may be
more difficult in the elderly due to
coexisting chronic medical condi-
tions and medication use, disability,
or cognitive decline.! Depression in
the elderly population is widespread
and is often underdiagnosed and in-
adequately treated. Healthcare per-
sonnel who oversee care of the elderly
may not be equipped to recognize or
treat patients with depression. This
is likely due to the presentation of
depression in the elderly, which is
often atypical—insomnia, anorexia,
and fatigue—as opposed to the typi-
cal depressed mood reported by the
younger depressed patient. Rather
than reporting feeling sad or de-
pressed, elderly more often have so-
matic complaints such as chronic
pain, weight loss, headache, or gas-
trointestinal symptoms.? The elderly
often dismiss their less-severe de-

B Abstract

Depression is a disease state that is commonly underdiagnosed and undertreated in patients over
the age of 65 years. Elderly patients may differ from younger patients in the presentation of symp-
toms and in the prevalence of comorbidities. Risk factors for the development of depression are
different for elderly patients. Treatment may also be dissimilar, including response and response
time to treatment. Treatment should be tailored to the individual patient in the geriatric population
to optimize therapeutic outcomes. Pharmacists can be vigilant of comorbidities and medications
that potentially increase the risk of depression in the elderly. Pharmacists can play a significant
role in advocating for the screening and treatment of this disease state. They are in a unique
position to improve patient outcomes in late-life depression. (Formulary. 2013;48:388-394).

pressive symptoms as an acceptable
response to life stress or a normal part
of aging; however, depression is not a
normal consequence of aging. Late-
life depression, when untreated, has a
significant impact on a patient’s qual-
ity of life, healthcare resources, func-
tional status, morbidity, and mortal-
ity.>* Late-life depression should be
treated with antidepressants that are
safe in geriatrics and carefully chosen
to meet each patient’s needs.

EPIDEMIOLOGY

There are over 39 million adults age
65 years and older in the United States
and an estimated 7 million of these
are affected by depression.> About 5%
of community-dwelling older adults
meet the criteria for a major depres-
sion diagnosis. In institutional set-
tings, the incidence of depression in
the elderly population ranges from
12% to 30% and increases up to 50%

Dr Castillo is assistant professor of pharmacy practice, Creighton University School of Pharmacy and Health Profes-
sions, Omaha, Nebraska. Dr Begley is assistant professor of pharmacy practice, Creighton University School of Phar-
macy and Health Professions. Dr Ryan-Haddad is associate professor of pharmacy practice, Creighton University School
of Pharmacy and Health Professions. Ms Sorrentino is a PharmD candidate, Creighton University School of Pharmacy
and Health Professions. Mr Twum-Fening is a PharmD candidate, Creighton University School of Pharmacy and Health

Professions.

Disclosure information: The authors report no financial disclosures as related to products discussed in this article.
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among long-term care residents.® By
2020, the World Health Organization
predicts that in developed countries,
depression will be the second leading
cause of disability and untimely death,
after heart disease.?

RISK FACTORS FOR GERIATRIC
DEPRESSION

Risk factors for depression in elderly
persons include a family history of
depression; chronic medical illness;
use of certain medications; female
gender; single, widowed, or divorced
marital status; those with social iso-
lation; lower socioeconomic status;
and, stressful life events. Significant
life events have been identified that
increase an older adult’s risk for de-
pression. These include death of a
spouse or loved one, disease or injury,
disability and functional impairment,
and loneliness.”

In a meta-analysis, 5 major risk fac-
tors for depression in older adults were
reported. These risk factors included
grief, sleep problems, disability, pre-
vious episodes of depression, and fe-
male gender. Of these, sleep issues,
grief, and disability may be potentially
modified.®



COMORBIDITIES

Rates of depression are higher for el-
derly patients with coexisting medical
conditions. Older adults with possible
depression should have a complete
physical examination, medication his-
tory, and necessary laboratory assess-
ment to rule out medical conditions
such as hypothyroidism, alcohol use,
or prescription drug abuse that may
contribute to depression.

Untreated depression may result
in patients developing chronic medi-
cal illnesses such as cardiovascular
disease, and worsening others such as
diabetes mellitus and Alzheimer’s dis-
ease.”!! Depressed patients with co-
morbid diabetes are at greater risk for
decreased adherence to medications,
poor diet, decreased physical activity,
higher functional impairment, and in-
creased healthcare costs compared to
their nondepressed peers.!?!3

A number of medical illnesses have
been reported to have the highest rates
linked to late-life depression. Nearly
25% to 50% of all stroke patients de-
velop depression post stroke.'*'® Ma-
jor depression also may affect 20% to
25% of patients with Alzheimer’s dis-
ease.'” Other medical illnesses include
cancer (18%-39%), Parkinson’s dis-
ease (10%—-37%), rheumatoid arthritis
(13%), diabetes (5%-11%), and myo-
cardial infarction (MI) (15%-19%).'®

The American College of Cardiol-
ogy and the American Heart Asso-
ciation recommend screening for and
treating depression for secondary pre-
vention in patients with ST-segment
elevation MI. Evaluation is recom-
mended while hospitalized, 1 month
after hospital discharge, and yearly."

Researchers have reported that de-
pression in the hospital after an M1 is a
significant predictor of 1-year cardiac
mortality for both men and women.
Depressed patients were significantly
more likely to die of cardiac causes
and to have an arrhythmic episode
than patients without depression.?°

Common psychiatric comorbidities
of depression have been reported in

a cohort study of 378 older depressed
patients. Rates of anxiety-related disor-
ders included any anxiety (41%), social
phobia (19.6%), agoraphobia (10.8%)),
generalized anxiety disorder (10.6%)),
and panic disorder (7.7%).%!

MEDICATIONS THAT CAUSE
DEPRESSION

A number of medications are be-
lieved to be capable of causing depres-
sion. Although these medications may
be associated with depression, there
have been no stud-
ies assessing the risk
they pose above and
beyond that normally
present in geriatric pa-
tients with comorbid
disease states. Case
reports, post-market-
ing surveillance, and
retrospective studies
have linked the fol-
lowing medications

B Untreated de-
pression may result
in patients develop-
ing chronic medi-
cal illnesses such
as cardiovascular
disease, and wors-
ening others such
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reduction may lead to relapse; thus dos-
ages to which patients respond should
be maintained.? Currently available an-
tidepressants are listed in Table 2.23:24

SELECTIVE SEROTONIN

REUPTAKE INHIBITORS

Selective serotonin reuptake inhibitors
(SSRIs) work by enhancing the action
of serotonin by blocking its reuptake at
the presynaptic terminals.?® First-line
treatment of depression in an elderly
patient is generally an SSRI, because
of the drug’s fewer side
effects, ease of use,
and safety (especially
in overdose). Time
to full patient benefit
with an SSRI in the
elderly population may
be longer than the
usual 4 to 6 weeks.*®
Despite the more fa-
vorable tolerability
of SSRIs, some side

with depression: an- . . effects such as Par-
tipsychotics, digoxin, B dlabetes_ mellitus kinsonism, akathisia,
hydralazine, efavi- and Alzheimer’s anorexia, sinus brady-
renz, antineoplastic disease. cardia, and hypona-
agents, beta blockers, tremia may warrant
corticosteroids, ben- caution in the elderly

zodiazepines, anti-Parkinson’s agents,
hormone-altering drugs, stimulants,
triptan antimigraine medications, an-
ticonvulsants, proton-pump inhibi-
tors and H, blockers, statins and other
lipid-lowering drugs, and anticho-
linergic drugs.?? Table 1 lists some
medications associated with depres-
sion, their reported incidence, and
proposed mechanism of action.??

PHARMACOTHERAPY

When treating elderly patients with
depression, it is important to remem-
ber that although they may respond to
therapy as well as younger patients, the
time to full response may require up to
8 to 12 weeks. For a first-time depres-
sive episode, treatment for up to 2 years
may be required. In patients with 3 or
more episodes, lifelong maintenance
treatment may be considered. Dosage

FormularyJournal.com | December 2013 | Vol. 48

population.® A rare but potentially
lethal side effect, serotonin syndrome,
may be seen if the patient is taking
other drugs that enhance the availabil-
ity of serotonin.?* One study reported
a 2-fold increase in the risk of clinical
fragility fracture in patients older than
50 years on a daily SSRI. An increased
risk of falling and lower bone mineral
density at the hip was also reported in
the same group.?® Suicide risk should
be monitored in the elderly patient,
especially during the first month of

(X VIDED

Watch Ann Ryan-Haddad
of Creighton University
School of Pharmacy and
Health Professions, talk
about depression in the
elderly.

D) Visit www.formularyjournal.com/elderlydepression
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M Table 1

Medications that cause depression

Medication

Reported incidence Proposed mechanism

Cardiovascular agents

m Clonidine 1.5% Reduces NE output via alpha-adrenergic receptor agonism

m Guanethidine 1.5% Depletes neuronal NE

m Methyldopa 3.6% Partial agonism of NE receptor

m Reserpine 7% Depletes neuronal NE, serotonin, and dopamine

Retinoic acid derivatives

m [sotretinoin 1.5%-5% Alters dopaminergic, serotonin, and possibly NE systems
Anticonvulsants

m Phenobarbital 40% Reduces plasma unbound tryptophan, which influences plasma

serotonin concentrations
m Topiramate 5%-10% Increases the amount of GABA available
m Vigabatrin 12.1% Increases the amount of GABA available

Hormonal agents
m Corticosteroids
m GnRH agonists

1.3%-18%
26%-54%

Elevates plasma cortisol concentrations
Reduces both estrogen and androgen production

m Tamoxifen

1%-20%

Reduces estrogen function via antagonizing estrogen receptors

Immunologic agents

m Interferon-beta

m Interferon-alpha

13%-33%
0%-33%

Increases interleukin-6 production

Abbreviations: GABA, gamma-aminobutyric acid; GnRh, gonadotropin-releasing hormone; NE, norepinephrine

treatment. One study found the suicide
risk in men older than 66 years of age
in their first month of antidepressant
therapy to be 5-fold higher with SSRIs
than with other antidepressants. No
difference in risk, however, was ob-
served in the second month or subse-
quent months of treatment.”’” There
is no evidence to show that one SSRI
antidepressant is more effective than
another and no evidence to show that
SSRIs are more effective than older
antidepressants.?>?® One SSRI that re-
quires dosage adjustment in the elderly
population is citalopram. Due to the
risk of QT prolongation with citalo-

390 Formulary

pram, the maximum recommended
dosage in patients older than 60 years
of age is 20 mg daily.? Citalopram,
escitalopram, and sertraline may be
preferred due to fewer drug interac-
tions and cognitive effects.?°

SEROTONIN-NOREPINEPHRINE
REUPTAKE INHIBITORS
Serotonin—norepinephrine reuptake
inhibitors (SNRIs) work similarly
to the SSRI class, while additionally
blocking the reuptake of norepineph-
rine.?* Adverse effects are similar to the
SSRIs but also include sweating, tachy-
cardia, and urinary retention.! SNRIs

December 2013 | Vol. 48 | FormularyJournal.com

Formulary/Source: Ref 22

should be avoided in patients with
uncontrolled hypertension because
these agents can cause dose-dependent
increases in diastolic blood pressure.3?
Similar to SSRIs, SNRIs can cause
serotonin syndrome, usually result-
ing from interactions with monoamine
oxidase inhibitors (M AOIs). Examples
of drugs with MAOI properties in-
clude linezolid, dextromethorphan,
sumatriptan, tramadol, and St. John’s
Wort.’! Both SSRI and SNRI agents
are less lethal in overdose as compared
to tricyclic antidepressants.’* Even
though the SSRIs and SNRIs are not
addictive, it is important to educate



M Table 2

Currently available antidepressants

Selective serotonin reuptake inhibitors (SSRIs)
Citalopram
Escitalopram
Fluoxetine
Fluvoxamine
Paroxetine
Sertraline

Desvenlafaxine
Duloxetine
Venlafaxine

Serotonin-norepinephrine reuptake inhibitors (SNRIs)

Tricyclic antidepressants (TCAs)
Amitriptyline
Clomipramine
Desipramine
Doxepin
Imipramine
Nortriptyline
Protriptyline
Trimipramine

Monoamine oxidase inhibitors (MAOIs)
Isocarboxazid
Phenelzine
Selegiline
Tranylcypromine

Other
Amoxapine
Bupropion
Maprotiline
Mirtazapine
Nefazodone
Trazodone
Vilazodone

Atypical antipsychotics’
Aripiprazole
Quetiapine

Atypical antipsychotic/SSRI combination™
Olanzapine/fluoxetine

“FDA approved for adjunctive treatment of depression
“"FDA approved for treatment-resistant depression

Formulary/Source: Refs 23,24
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patients to avoid abrupt discontinua-
tion of therapy with both classes due
to the potential for antidepressant dis-
continuation syndrome.?* After abrupt
cessation, symptoms associated with
antidepressant discontinuation usually
appear within 2 to 3 days. The medi-
cations associated with the highest risk
of producing these symptoms are par-
oxetine and venlafaxine. Sertraline,
citalopram, and escitalopram have a
lower risk, but the risk with fluoxetine
is the lowest.>* An SSRI is usually the
drug of choice for patients with late-life
depression, but an SNRI is also appro-
priate first-line treatment.?!

TRICYCLIC ANTIDEPRESSANTS
Tricyclic antidepressants (TCAs)
work by decreasing reuptake of norepi-
nephrine and serotonin.?* TCAs work
well as antidepressants; however, their
actions at the additional adrenergic,
cholinergic, and histaminic receptors
produce adverse effects that detract
from their overall tolerability in all
patients, especially the elderly. These
adverse effects include orthostasis, dry
mouth, sexual dysfunction, constipa-
tion, urinary retention, blurred vision,
confusion, and weight gain. Patients
often discontinue the medication or
are unable to titrate to the highest ef-
fective dose of the medication due to
the intolerability of the TCAs.?* These
agents should be used with caution in
patients who have urinary retention,
benign prostatic hyperplasia, arrhyth-
mias, cardiac conduction abnormali-
ties, or narrow-angle glaucoma.? This
class of antidepressants is not recom-
mended for first- or second-line treat-
ment in any age group.? The TCAs
still remain an option for patients who
do not respond to or cannot tolerate an
SSRI or SNRI.3! TCAs, however, are
rarely the antidepressant of choice for
elderly patients. They should generally
be avoided in the elderly population.

MONOAMINE OXIDASE INHIBITORS

Monoamine oxidaseinhibitors (M AQOISs)
work by inhibiting monoamine oxidase
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enzyme, which increases the availability
of monoamines causing increased con-
centration of neurotransmitters such
as epinephrine, norepinephrine, and
dopamine.?®* Adverse effects of this class
(sleep disturbance, orthostatic hypoten-
sion, sexual dysfunction, weight gain)
detract from their use as an antide-
pressant in the elderly population. Not
only are MAOIs associated with a poor
adverse-effect profile,

they also can cause a

understood. It does inhibit the neuro-
nal reuptake of dopamine.?? It may be as
effective as the SSRI and TCA classes
when treating major depression.>® Pa-
tients who suffer with lethargy, fatigue,
or daytime sedation may benefit from
treatment with bupropion because it
is generally an activating medication.
It should not be used in patients who
have seizure disorders, past or current

diagnosis of bulimia

nervosa, or are under-

potentially fatal interac- B Not Only arc going alcohol detoxifi-
tion with SSRIs, sym-  MAQISs associated cation.?® Patients with
pathor'nime'tics, and with a poor adverse- hypertegsion should
tyramine-rich  foods have their blood pres-
that can result in de- effect proﬁle, they sure checked regularly
lirtum or hypertensive also can cause a po- due to the potential for
crisis.?*** MAOIs are tentially fatal inter- elevation.?®> The com-
not recommended as a ] . bination of an SSRI
first-line agent for treat- action with .SSRE’ plus bupropion is com-
ing late-life depression. sympathormmetlcs, monly used.?
Generally, this class is and tyramine-rich

only used when a pa- foods that can result MIRTAZAPINE

tient is treatment re-
sistant to other antide-
pressant agents. Some
studies have shown ef-
ficacy superior to other
antidepressant agents in the treatment
of atypical depression, mixed anxiety-
depressive states, and panic disorder;
however, few studies have included an
elderly population of patients.?> Selegi-
line is available as a transdermal patch,
which may provide a convenient dosage
form for some elderly patients. An ad-
ditional benefit with this patch is that
when used at its lowest recommended
dose (6 mg/24 hr), there appear to be no
significant interactions with tyramine-
containing foods, as well as fewer sexual
dysfunction, weight gain, or hypoten-
sive adverse effects. The absence of
these interactions and adverse effects,
however, is not seen with higher dos-
ages.’!

OTHER AGENTS

BUPROPION
The actions of bupropion with regard
to antidepressant activity are not fully

392 Formulary

in deliritum or hy-
pertensive Crisis.

The chemical struc-
ture of mirtazapine is
not related to any other
antidepressants.?® It
has both serotonergic
and noradrenergic properties.?> Mir-
tazapine has an anxiolytic effect and
might be beneficial in patients with in-
somnia, agitation, or restlessness due to
its sedating nature. Its sedating effects
do tend to diminish with further treat-
ment that includes titration to higher
doses.?>* Its appetite-stimulating effect
may prove useful in an anorexic de-
pressed patient.?! Mirtazapine is gener-
ally considered a second-line agent.?
Elderly patients should be initiated at
lower dosages and titrated more slowly.
They are also more susceptible to hypo-
natremia, a rare side effect of mirtazap-
ine.”* Abrupt withdrawal of mirtazap-
ine should be avoided.

NEFAZODONE

Nefazodone’s antidepressant activity is
due to actions on the serotonergic and
noradrenergic systems.?* It is rarely pre-
scribed due to its association with rare,
hepatic failure requiring transplanta-
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tion. Nefazodone has been removed
from the market in Canada and Europe
because of this serious adverse effect.?!
It might be a choice for patients who
have insomnia, anxiety, or agitation. It
should be used with caution because
it is a potent inhibitor of the CYP-
50-3A4 isoenzyme, which can lead to
significant drug—drug interactions.? In
elderly patients, nefazodone should be
initiated at half the normal adult dose.?®

TRAZODONE

Trazodone and nefazodone have simi-
lar structures.® Trazodone is rarely
prescribed as a sole antidepressant
agent but is commonly prescribed
as an adjunct to an SSRI in patients
with insomnia due to its sedating
properties.?>-3! Elderly patients usually
require a lower dose and may be at
increased risk for adverse reactions.
If a patient cannot tolerate an SSRI
or SNRI, however, trazodone may be
preferred over a T'CA because it has
fewer cardiac effects.??

ATYPICAL ANTIPSYCHOTICS

FDA has approved both aripiprazole
and quetiapine for the adjunctive
treatment of depression. A combina-
tion of olanzapine and fluoxetine has
been approved for treatment-resistant
depression.®! Atypical antipsychotics
used as adjunctive treatment for de-
pression in the geriatric population
have not been systematically studied.
Of concern is the association between
atypical antipsychotics and increased
mortality in geriatric patients with
dementia; however, it is not clear if
the low doses used in adjunctive treat-
ment of depression will produce the
same association.>®

NONPHARMACOLOGIC TREATMENT
Nonpharmacologic therapy continues
to have an important role in treat-
ing depression. Consensus guidelines
for first-line treatment of both mild
and severe depression in the elderly
population include not only an anti-
Continued on page 393
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depressant but also psychotherapy.3
Psychotherapy may include cognitive-
behavioral therapy, supportive psy-
chotherapy, problem-solving therapy,
or interpersonal therapy.® Increased
exercise and exposure to bright light
have also shown benefit in the de-
pressed elderly population.?® Electro-
convulsive therapy (ECT) can be
effective for severe depression. If two
trials of antidepressants have failed,
ECT may be an option. ECT is also
effective for patients with depression
that exhibits psychotic features, who
have not responded to antipsychotics
and antidepressants.3’

OUTCOMES
The best therapeutic outcome of anti-
depressant therapy is remission. Nev-
ertheless remission rates for geriatric
patients are only approximately 30%.
In the Sequenced Treatment Alterna-
tives to Relieve Depression (STAR*D)
study, only 30% of study participants
attained remission status.?’ Similarly,
other researchers noted that 71% of
the 792 geriatric patients with major
depression did not achieve remission.
Factors increasing nonremission in-
cluded comorbid anxiety, female sex,
general medical comorbidity, and in-
creased baseline depressive symptom
severity.?®

Depression may affect older pa-
tients’ use of medical services such as
physician visits and hospital admis-
sion rates. In the KORA-Age study,
participants with depressed mood
had significantly more physician visits
than those without depressed mood.?°
In the Health in Men Study 44.8% of
patients with depressive symptoms
had at least one emergency hospital
admission for nonpsychiatric con-
ditions compared to 22.9% of male
patients without depression. In addi-
tion, those with depression had longer
hospital stays and worse hospital out-
comes.** Depressed patients’ nonad-
herence to treatment plans are a pos-
sible reason for the increased hospital

admission rates. Because of their non-
adherence, patients may be admitted
to the hospital in a more serious or ad-
vanced stage of their condition, which
can significantly impact hospital stay
durations and health outcomes.

The frequency of antidepressant
use in US nursing home residents
has increased from 21.9% to 47.5%
(1996-2006).* Investigators have
also evaluated antidepressant use
for older patients admitted to Veter-
ans Affairs (VA) Community Liv-
ing Centers during an 18-month
period. They identified that 25% of
patients potentially underused an-
tidepressants (patients had depres-
sion diagnosis but were not receiving
an antidepressant), 42% potentially
overused antidepressants (patients
without depression were taking an
antidepressant), and nearly 60% of
patients with depression receiving
antidepressant therapy had 1 or more
prescribing problems (eg, drug—drug
and drug-disease interactions). Pa-
tients with moderate-to-severe pain
and those taking anxiolytic/hypnotic
medications were at significantly in-
creased risk for inappropriate use of
antidepressants. Patients with mild/
moderate  cognitive impairment,
polypharmacy (>5 medications),
cerebrovascular accidents, other anx-
iety, or taking an antipsychotic with-
out diagnosis of schizophrenia were
at greater risk for overuse of antide-
pressants. The only associated risk
factor for antidepressant underuse
was activities of daily living (ADL)
dependencies.*?

ROLE OF PHARMACISTS

Pharmacists can provide several im-
portant services to their older patients
with depression. Providing educational
information about depression and anti-
depressant medication could enhance
medication adherence. Additionally,
monitoring patients for medication ef-
fectiveness, side effects, and adherence
could improve treatment outcomes.
For patients who are not aware of or

FormularyJournal.com | December 2013 | Vol. 48
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have not sought medical care for de-
pression, the pharmacist may encour-
age them to make an appointment
with their primary care provider for
assessment.® Researchers have evalu-
ated pharmacists’ perceived barriers to
providing depression care and found
deficiency in psychiatric education,
minimal time for personalized care for
patients, limited patient information
related to treatment, lack of private
spaces in the pharmacy to talk to pa-
tients about mental health issues, and
concerns about effectively communi-
cating with depressed patients were the
most commonly noted barriers.**

In a study evaluating the impact of
pharmacist intervention on outcomes
of depressed primary care patients,
investigators reported significant im-
provement in antidepressant use rates
for intervention patients (57.5% vs
46.2%) and for patients not on anti-
depressants at enrollment (32.3% vs
10.9%) as compared to non-interven-
tion patients. Pharmacist consultation
was either conducted in person or by
telephone.®

As the most accessible healthcare
provider, pharmacists are in a unique
position to inform patients and as-
sist in recognition of depression, of-
fer screening, provide education, and
offer support to their elderly patients
who may be suffering from depres-
sion. Pharmacists can monitor for pa-
tients’ somatic complaints that might
indicate undiagnosed depression.
Pharmacists should be cognizant and
able to recognize comorbidities and
medications that may contribute to
depression in the elderly patient. They
can also advocate for their patients
to discuss their symptoms with their
primary care providers. For those pa-
tients receiving medication therapy
for depression, pharmacists should be
mindful of potential drug—drug and
drug—disease interactions as well as
side effects, monitor refills to ensure
medication adherence, and coun-
sel patients about the possible need
for continued maintenance therapy.
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Pharmacists may also consider inno-
vative practice or outreach opportu-
nities, such as community presenta-
tions on the signs and symptoms of
depression, developing a call interven-
tion system for elderly patients taking
antidepressants, offering medication
reviews to determine potential medi-
cation causes of depression, offering
educational brochures in the phar-
macy, or collaborating with primary
care providers in the community to
provide free screenings.

Because so many elderly are af-
fected by

depression and studies

have shown depressed elderly have a
higher morbidity and mortality with
increased use of healthcare resources
and costs, pharmacists have a profes-
sional duty to ensure they receive opti-
mal pharmacy care in their treatment
of depression. B
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Focus on tapentadol:
Role in the treatment of neuropathic pain

Kelly A. Macedo, PharmD

Michael D. Nailor, PharmD, BCPS AQ-ID

europathic pain is a complex

condition that affects up to

3% to 9% of the global popu-
lation, with significant implications for
quality of life and healthcare utiliza-
tion.? Characterized by a burning,
shooting, stabbing quality, neuropathic
pain is mechanistically unique from
nociceptive pain and poses significant
treatment challenges. In the neuro-
pathic pain state, mu-opioid receptors
are downregulated in the spinal dorsal
horn and dorsal root ganglion neurons,
resulting in diminished efficacy of mu
agonists.>* For this reason, opioid anal-
gesics used in chronic nociceptive pain
often provide suboptimal relief for neu-
ropathic symptoms, necessitating high
doses often with intolerable adverse ef-
fects. Adjunctive and alternative agents
are thus often employed in this patient
population. Current therapeutic op-
tions in neuropathic pain include an-
ticonvulsants, tricyclic antidepressants
(TCAs), antiepileptics, topical anes-
thetics, and opioid analgesics.>® Many
of these agents are used off-label, but
some carry FDA indications specific to
neuropathic pain (Table 1, page 396).7
10 Although studies demonstrate the ef-
fectiveness of these agents, pain score

W Abstract

Neuropathic pain is a difficult-to-treat condition; pathologic changes in neuronal pathways may
result in suboptimal analgesic control with opioid agents alone. Polypharmacy is employed
often to simultaneously target multiple levels of the pain pathway, at the expense of escalated
complexity of drug regimens and risk for drug-drug interactions and adverse effects. Tapentadol
combines 2 mechanisms of action within a single molecule, allowing for mu-receptor activation
and norepinephrine reuptake inhibition without the aforementioned drawbacks of multiple agent
regimens. Recently approved in its extended-release formulation with favorable pharmacokinet-
ics and improved gastrointestinal tolerance over pure opioids, tapentadol may prove cost effec-

tive when productivity and indirect costs are considered. (Formulary. 2013;48:395-402.)

reductions are often modest and thus
regimens using multiple agents may
be initiated. Use of multiple drugs in a
single regimen, however, increases the
risk for drug—drug interactions, side ef-
fects, and patient nonadherence.!!
Tapentadol, a novel multimodal an-
algesic, is an agent with potential for
reducing polypharmacy in patients
with neuropathic pain. The immedi-
ate-release (IR) formulation of tapent-
adol (Nucynta) was approved by FDA
in 2008 for moderate-to-severe acute
pain and the extended-release (ER)
preparation was approved in 2011
for moderate-to-severe chronic pain,
both limited to the adult population.
In August 2012, FDA widened the in-
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dications for tapentadol ER to include
neuropathic pain associated with dia-
betic peripheral neuropathy.!?!3 Tap-
entadol’s approval is the first entrant
for diabetic peripheral neuropathy uti-
lizing the following 2 mechanisms of
action: An agonist at the mu receptor
and a norepinephrine reuptake inhibi-
tor. It joins 2 other agents approved for
diabetic peripheral neuropathy; the
serotonin norepinephrine reuptake in-
hibitor (SNRI) duloxetine and the an-
ticonvulsant pregabalin. With 10% to
20% of patients with diabetes experi-
encing some form of neuropathy, tap-
entadol’s unique mechanism of action
may provide relief to a large number of
patients.!* The drawback remaining,
however, is that clinical trials directly
comparing tapentadol to commonly
utilized neuropathic pain agents are
lacking. Although current data suggest
tapentadol may have a role in the treat-
ment of neuropathic pain, its safety
and efficacy as compared to its prede-
cessors has not been studied to date.

CHEMISTRY AND PHARMACOLOGY

Neuropathic pain is characterized
by sensitization of affected areas of

Formulary 395
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Table 1
Medications indicated for use in neuropathic pain states
: : Controlled
Name Class Indication Usual naa::g;enance A(%[:)rg(alm;tle °|°§t substance
Y supply schedule
Tapentadol ER Mu-opioid agonist/ Diabetic neuropathy | 100 mg-250 mg $340-$560 C-ll
(Nucynta ER) norepinephrine twice daily
reuptake inhibitor
Duloxetine SNRI Diabetic neuropathy | 60 mg daily $240 N/A
(Cymbalta)
Pregabalin Anticonvulsant, Diabetic neuropathy; | 150 mg-300 mg $360 C-v
(Lyrica) miscellaneous daily in 3 divided
spinal cord doses;
associated
neuropathy; 150 mg-600 mg
daily in 2 divided
postherpetic doses;
neuralgia
150 mg-300 mg
daily in 2-3 divided
doses
Capsaicin 8% TRPV1 agonist Postherpetic Apply patch to most | $810 N/A
(Qutenza) neuralgia painful area for 60 (1 patch)
min, up to 4 patches
may be applied at
once; do not apply
more frequently than
every 3 mo
Lidocaine patch Local anesthetic Postherpetic Apply patch to $280 N/A
(Lidoderm patch 5%) neuralgia most painful area (30 patches)
forup to 12 hrin
24-hr period, up to
3 patches may be
applied at once
Gabapentin GABA analog Postherpetic 1,800 mg-3,600 mg $230-$450 N/A
(Neurontin) anticonvulsant neuralgia in divided doses -
Gabapentin ER GABA analog Postherpetic 1,800 mg once daily $270 N/A
(Gralise) anticonvulsant neuralgia
Gabapentin GABA analog Postherpetic 600 mg twice daily N/A
enacarbil anticonvulsant neuralgia $270
(Horizant)

Abbrevations: GABA, gamma-aminobutyric acid; SNRI, serotonin norepinephrine reuptake inhibitor; TRPV1, transient receptor potential vanilloid 1

the spinal cord, expansion of nerve
pathways, and increased pain sensa-
tion after both painful and nonpainful
stimuli.’> Tapentadol [(3-[(1R,2R)-3-
(dimethylamino)-1-ethyl-2-methyl-
propyl]phenol hydrochloride)]
sists of a single enantiomer that exerts
its analgesic effect at the spinal cord
via a dual mechanism of action. As
both a mu-opioid receptor agonist

con-

396 Formulary

and norepinephrine reuptake inhibi-
tor, tapentadol acts at multiple levels
within the pain pathways of the cen-
tral nervous system (CNS).»13 Ac-
tivation of the mu receptor inhibits
gamma-aminobutyric acid (GABA)
release, with predictable downstream
effects on dopaminergic signaling.’
Meanwhile, inhibition of presynaptic
norepinephrine reuptake at both in-
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terneurons and descending inhibitory
fibers results in increased levels of this
neurotransmitter in the synaptic cleft.
Elevated norepinephrine levels are
believed to activate alpha-adrenergic
receptors and cause a decrease in the
conduction of painful impulses.* In a
departure from previous agents with
norepinephrine reuptake inhibition,
tapentadol does not exhibit significant



effects on serotonin reuptake.'®> This
distinction differentiates tapentadol
from the multimodal agent tramadol,
which combines both serotonin and
norepinephrine reuptake with sec-
ondary mu-opioid activation from its
primary active metabolite. Preclinical
and clinical studies of T CAs, selective
serotonin reuptake inhibitors (SSRIs),
and SNRIs suggest that norepineph-
rine reuptake inhibition may have a
greater impact on analgesia than sero-
tonin reuptake inhibi-
ton.!>1® Experimental
support for this the-
ory has been demon-
strated in preclinical
trials of milnacipran
on spinal nerve liga-
tion in mice, with de-
nervation of the ad-
renergic system, but
not denervation of the
serotonergic system,
resulting in loss of
milnacipran-induced
analgesia.!” The con-
tinuing uncertainty over serotonin’s
analgesic utility may be explained by a
distinction between serotonergic path-
ways utilized in acute versus chronic
pain. Inhibitory pathways that termi-
nate on serotonin (SH'T). receptors
appear to dominate in acute pain,
resulting in an overall analgesic ef-
fect. In chronic pain, however, there
appears to be a shift to excitatory
SHT, spinal receptors, which serve
to augment rather than reduce pain-
ful stimuli. The time course since
injury induced therefore may predict
the analgesic efficacy of serotonergic
agents.!® Tapentadol’s minimal effect
on the serotonergic system may dem-
onstrate a reduced risk for undesirable
serotonergic effects without necessar-
ily compromising analgesic efficacy.!!
Although the dual mechanisms of
tapentadol would be predictably ex-
pected to compound the analgesic ef-
fect, the degree of analgesia observed
in neuropathic pain models suggests
that the actions are synergistic rather

™ In terms of com-
parison to pure
opioid agonists,
tapentadol’s affinity
for the mu receptor
1s approximately 50-
fold lower than seen
with morphine.

than merely additive. Two studies us-
ing modified isobolographic analysis
demonstrated supra-additive effects for
mu-receptor agonism and norepineph-
rine reuptake inhibition when selective
mechanistic inhibition was employed
with the opioid antagonist naloxone
and the alpha,-adrenergic agonist yo-
himbine, respectively.!® Anatomically,
this synergism may be explained by
the finding that opioid agonists dis-
inhibit supraspinal GABAergic inter-
neurons in addition to
their traditional role in
activating presynaptic
and postsynaptic mu
receptors in the spinal
cord. This GABAer-
gic effect of opioids
disinhibits descending
inhibitory projections
and ultimately increas-
es the release of norepi-
nephrine at the spinal
cord, thereby augment-
ing norepinephrine
reuptake  inhibition.?
However, the clinical relevance of the
synergy between tapentadol’s dual
mechanisms of action may be difficult
to quantify. Tapentadol’s predominant
mechanism of action differs between
neuropathic and nonneuropathic pain
states, with norepinephrine reuptake
inhibition taking precedence in the for-
mer and mu-receptor agonism in the
latter. This distinction is supported by
preclinical studies in which the alpha,-
adrenoreceptor antagonist atipamezole
was more effective at reversing tapen-
tadol’s analgesia in nerve-injured rats,
while naloxone, a mu-receptor antago-
nist, was more effective in rats without
a neuropathic state.!® Furthermore,
tapentadol has been shown to be up to
10 times more potent in treating hy-
peralgesia in mice with induced dia-
betic polyneuropathy than in provid-
ing antinociception in control animals.
Lower doses of the agent appear to be
effective only in the neuropathic state,
with dose escalation required to induce
analgesia in healthy controls.?’ One
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possible explanation for this phenom-
enon is that neuropathic pain models
show a decrease in spinal expression
of mu-opioid receptors and an increase
in noradrenergic spinal innervation.
With diminished returns from its opi-
oid effects, tapentadol’s efficacy in
neuropathic pain may be retained due
to its norepinephrine reuptake inhibi-
tion.3*18’21

Whether tapentadol’s efficacy can
be fully retained with a single mecha-
nism remains unclear. In one report,
complete blockade of either mechanism
with antagonism of the alpha,-adreno-
receptor or mu receptor resulted in total
or near total reversal of tapentadol’s ef-
fects. This suggests that although pref-
erence for either mechanism may pre-
dominate in various pain states, there
is some degree of mutual dependence
between these actions.!® On the other
hand, studies conducted in mu-opioid
receptor knockout mice found that
tapentadol was successful in produc-
ing a reduced but significant degree
of analgesia, despite its opioid action
being eliminated.?’ Further research
is needed to elucidate the true degree
of reliance between tapentadol’s dual
mechanisms.

Due to its novel pharmacology, tap-
entadol may be beneficial as combina-
tion therapy with nonopioid neuropath-
ic pain agents. In a study of spinal nerve
ligation in rats, combination therapy
with tapentadol and the anticonvulsant
pregabalin demonstrated synergistic ef-
fects, whereas addition of pure opioids
to pregabalin therapy was merely addi-
tive and resulted in significantly more
side effects. Combination tapentadol
and pregabalin therapy addresses pain
from multiple angles, targeting mu-
opioid receptors, norepinephrine reup-
take inhibition, and alpha,delta subunit
calcium-channel blockade.?!

In terms of comparison to pure
opioid agonists, tapentadol’s affinity
for the mu receptor is approximately
50-fold lower than that seen with
morphine. Despite this, tapentadol
only exhibits 2 to 3 times less anal-
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I Table 2
Pharmacokinetic profile of tapentadol
Absorption Rapid, complete
F 32%
T 1.25 hr (IR)
3-6 hr (ER)
v, 442-638 L
Protein binding 20%
T, 4 hr (IR)
5-6 hr (ER)
Metabolism Primary: phase 2 glucuronidation
Minimal: phase 1 oxidation
Minimal: CYP 2C9, 2C19, 2D6
Elimination 99% excreted in urine

Abbreviations: F, bioavailability fraction; ER, extended release; IR, immediate release;
T o0 time to maximum plasma concentration; T%, half-life; Vd, volume of distribution

gesic potency than morphine in no-
ciceptive pain states and has actually
been shown to have greater efficacy
in reducing heat hyperalgesia than
morphine, supporting the hypoth-
esis that it may be uniquely suited for
use in neuropathic pain. Differences
between pure opioid agonists and ta-
pentadol are also seen with regard
to development of tolerance. In ani-
mal models, tolerance develops more
slowly with tapentadol than with pure
opioid analgesics.> Compared to mor-
phine, tapentadol exhibited longer
time to development of tolerance in rat
models. Development of tolerance was
documented at 23 days with tapent-
adol versus 10 days with morphine in
one trial.'! A second model cited com-
plete tolerance as occurring at 51 and
21 days, respectively.*2? The implica-
tions of this in clinical practice are not
yet known, and it remains uncertain
whether delayed tolerance will have
any effect on need for dose escalation
in the chronic pain population.

398 Formulary
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PHARMACOKINETICS
The first-pass effect on tapentadol is
significant, with a reported bioavail-
ability of 32%. Approximately 20% is
bound to plasma proteins, minimizing
the likelihood of drug—drug displace-
ment interactions. Available as both
IR and ER formulations, tapentadol
demonstrates distinct pharmacokinet-
ics with respect to time to maximum
concentration and elimination rate be-
tween the products (Table 2). It is
estimated that tapentadol’s maximum
concentration is reached at 1.25 to 1.5
hours with the IR formulation and 3 to
6 hours with the ER formulation. The
elimination half-life of tapentadol IR is
4 hours; the half-life of the ER product
is extended to 5 to 6 hours.*’
Tapentadol is administered in its
active form, and therefore requires no
metabolism to exert its analgesic effect
and retains predictable analgesic ef-
fects regardless of patient-specific CYTP
polymorphisms. Glucuronidation via
UGT1A9 and UGT2B7 enzymes ac-
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counts for up to 70% of tapentadol’s
metabolism and vyields tapentadol-
O-glucuronide as the major metabo-
lite.'® The remainder of metabolism is
achieved via the CYP2C9, 2C19, and
2D6 enzyme systems. These processes
yield N-desmethyl tapentadol and hy-
droxytapentadol, from the 2C19/2C9
and 2D6 enzyme systems, respectively.
All of tapentadol’s metabolites lack an-
algesic activity, and tapentadol has not
demonstrated clinically significant in-
duction or inhibition of CYP enzyme
systems.>

Renal elimination accounts for up
to 99% of clearance of tapentadol and
related metabolites, with the remainder
being excreted in the feces. Due to its
dependence on the hepatic and renal
systems for metabolism and excretion,
tapentadol is not recommended in pa-
tients with severe liver or kidney dys-
function, and has not been studied in
these patient populations. Dose modi-
fication is suggested in moderate hepat-
ic dysfunction, with reduction of the
starting dose to 50 mg and extension
of the interval to every 8 hours recom-
mended. Moderate renal dysfunction
and mild renal and hepatic dysfunction
require no modifications.*>

CLINICAL TRIALS

Approval for tapentadol ER for diabetic
neuropathic pain was granted on the
basis of 2 placebo-controlled trials in
patients with moderate-to-severe pain-
ful diabetic neuropathy (Table 3, page
397).1423 In a recent trial, 588 patients
reporting a minimum of 3 months of
opioid and/or nonopioid analgesic use,
an average pain score of at least 5 on an
11-point numerical rating scale (NRS),
and dissatisfaction with their current
treatment were entered into a 3-week
open-label phase with tapentadol ER.
Of these patients, 395 reported at least
a 1-point improvement in pain intensity
score at the conclusion of the open-label
period and were randomly assigned 1:1
to continue tapentadol ER or placebo
for a 12-week assessment period. The
assessment period was blinded to both
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Table 3
Summary of major clinical trials for tapentadol in neuropathic pain
Study Design Study n Mean pain | Mean pain A in pain A in pain Least-
duration | (randomized) | intensity intensity intensity intensity squares
(NRS) at (NRS) at mean
start of end of open difference
open-_label -label period DB DB placebo between
period tapentadol groups
ER
(P value)
Schwartz, Randomized | 3-week 588 (395) 7.3 3. 0.0 1.4 -1.3 (<.001)
etal withdrawal oL, 12-
week DB,
PC
Vinik, et al Randomized | 3-week 459 (320) 73 3.6 0.28 1.3 -0.95 (<.001)
withdrawal oL, 12-
week DB,
PC

Abbrevations: DB, double blind; ER, extended release; NRS, 11-point numerical rating scale; OL, open label; PC, placebo controlled

patients and investigators with the pri-
mary endpoint set as the change in pain
intensity post randomization, as evalu-
ated on an NRS. The maintenance
dose range for the active treatment arm
of the study was 100-mg to 250-mg
tapentadol ER taken orally twice daily.
The control arm was given tapentadol
ER 100 mg orally twice daily for the
first 3 days of double-blind treatment,
and received placebo thereafter. Both
groups were allowed a once-daily dose
of tapentadol ER 25 mg for supplemen-
tal pain relief.!*

By the end of the open-label titration
period, 60.5% of all patients achieved at
least a 30% improvement in pain inten-
sity score and 34.9% of patients report-
ed improvements of greater than 50%.'4

In patients maintained on tapentadol
ER during the randomization phase,
the improvement in pain intensity seen
during the open-label phase was main-
tained; as indicated by a least-squares
mean change in average pain inten-
sity of 0.0. In comparison, the placebo
group’s least-squares mean change in

average pain intensity was 1.4, indicat-
ing a worsening of pain control over the
duration of the active study period.*
This resulted in a least-squares mean
difference between tapentadol ER and
placebo of -1.3, indicating a statistically
significant difference in favor of tapen-
tadol ER (P<.001).14

Within the active treatment arm, no
differences in efficacy were seen when
evaluated for differences in gender,
age, and prior opioid use. Approxi-
mately 60% of patients who achieved
at least a 30% improvement in pain
control during the open-label period
maintained this improvement at the
end of the 12-week active maintenance
phase; 59% of patients maintained im-
provements of greater than 50%. In
contrast, 49% and 36% of patients in
the placebo arm maintained their pre-
randomization improvements in pain
intensity of at least 30% and at least
50%, respectively.'*

Treatment-emergent adverse effects
were reported at an incidence of 71% in
the open-label titration phase; rates of
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adverse events during the double-blind
period were 71% in the active treatment
arm and 52% in the placebo arm. The
most common adverse events reported
with tapentadol ER included nausea,
dizziness, somnolence, constipation,
vomiting, headache, fatigue, pruritus,
anxiety, and diarrhea. No significant
differences were observed in frequency
of adverse events when assessed for gen-
der, age, and prior opioid use. Discon-
tinuation due to adverse events occurred
in 20% of patients in the open-label
phase, 11% of patients in the double-
blind active arm, and 6% of patients in
the double-blind placebo arm.!*

A subsequent trial utilized a nearly
identical randomized-withdrawal, pla-
cebo-controlled design, again consist-
ing of both a 3-week open-label titra-
tion phase and a 12-week double-blind
maintenance phase. A total of 459 pa-
tients entered the tapentadol ER open-
label titration phase, and 320 met cri-
teria of 1 point or more improvement
on NRS and acceptable tolerability to
enter the randomization phase.??
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In the open-label phase, the mean
pain intensity score for all enrolled
patients decreased from 7.3 at time of
titration onset to 3.6 at its conclusion.
After randomization, however, both
groups showed a worsening in pain in-
tensity over the duration of the 12-week
maintenance period. In the tapentadol
ER arm, mean pain intensity scores in-
creased from 3.7 to 4.01, whereas in the
placebo arm a larger increase was seen
from 3.53 to 4.83 over the 12-week pe-
riod. This represents a mean worsen-
ing of pain intensity over the mainte-
nance period of 0.28 and 1.30 for the
active and control groups, respectively.
Tapentadol ER was favored signifi-
cantly in this study as represented by a
least-squares mean difference between
groups of -0.95 (P<.001). An overall
greater than 30% improvement in pain
intensity was seen in significantly more
patients in the tapentadol ER arm than
in the placebo arm (55.4% vs 45.4%,
P=.032); the same was true of those
achieving greater than 50% improve-
ment (40.4% vs 28.9%, P=.015). Inci-
dence of treatment-emergent adverse
effects was similar to the previous trial,
with nausea, dizziness, constipation,
and somnolence again being the pri-
mary complaints.?

In both studies the use of neuro-
leptics, monoamine oxidase inhibitors
(MAOQOIs), SNRIs, TCAs, anticon-
vulsants, and antiparkinsonian drugs
was not allowed within 14 days prior
to screening or during the study dura-
tion. SSRIs taken at stable doses for at
least 30 days prior to screening could
be continued. Approximately 65% of
patients in the trial by Schwartz, et al
reported prior opioid use, versus ap-
proximately 30% of those patients in
that by Vinik, et al.'#23

Although these studies demonstrat-
ed acceptable safety and superior ef-
ficacy compared to placebo, there are
considerable limitations in their design.
The model of randomized withdrawal
could potentially lead to unblinding
in patients accustomed to the effects
of the active agent, although this like-
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lihood was partially reduced by the
administration of active drug to the
placebo group for the first 3 days of
double-blind therapy. Furthermore,
an enriched enrollment design has the
potential to positively skew results by
limiting randomization to patients in
whom tapentadol dem-
onstrated  significant
improvements in pain
intensity scores. Fi-
nally, the studies were
limited to patients who
had failed or were dis-
satisfied with at least

™ Due to tapentad-
ol’s minimal protein
binding and lack
of effect of CYP

trition citing intolerable side effects. In
a phase 3 trial, tapentadol IR 50 to 75
mg resulted in 3 to 5 times less nausea
and vomiting than oxycodone IR 10
mg. The difference was even more pro-
nounced for constipation, with consti-
pation 8 times less likely in the tapen-
tadol IR 50-mg group
and 5 times less likely
in the tapentadol IR
75-mg group versus
those taking oxyco-
done IR 10 mg.!° This
benefit is maintained
with the ER formula-

a 3-month treatment
trial of opioid or nono-
pioid analgesics. This
inclusion criteria sug-
gests the study findings
are most supportive of

enzyme systems,
pharmacokinetic
drug-drug interac-
tions do not pose a

significant concern.

tion, with the odds of
experiencing constipa-
tion with tapentadol
ER 60% less than that
seen with oxycodone.!?
Tapentadol’s beneficial

tapentadol’s use as a

second-line or adjunc-

tive agent. Further-

more, because both studies were pla-
cebo rather than active controlled the
tolerability and efficacy of tapentadol
as compared to previously approved
agents for neuropathic pain remains
to be seen. Head-to-head and combi-
nation trials are needed before further
comment can be made on tapentadol’s
potential place in the neuropathic pain
algorithm.!%23

ADVERSE EVENTS

Tapentadol has potential for causing
treatment-emergent adverse effects,
the most common of which include
nausea, dizziness, somnolence, con-
stipation, vomiting, headache, fatigue,
and pruritus.”'* Nevertheless, the
adverse-effect profile of tapentadol is
superior to that of comparative opioid
analgesic agents such as oxycodone,
with respect to gastrointestinal (GI)
effects. By having a dual mechanism
of action, tapentadol relies less on mu-
receptor activation. Due to this par-
tial opioid sparing, tapentadol has ex-
hibited significantly less constipation,
nausea, and vomiting in clinical trials
with subsequently reduced patient at-
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adverse-event profile,
however, does not ex-
tend to its CNS effects.
Significant differences have not been
detected in the rates of dizziness or
somnolence between tapentadol and
comparative opioids. Although it has
been suggested that respiratory depres-
sion from tapentadol may potentially
be less than that of a pure opioid an-
algesic, this hypothesis has not been
proven in randomized studies and tap-
entadol should continue to be regarded
as a CNS depressant.*
Tapentadol is classified as a schedule
II substance by FDA, as it may cause
physical and psychological depen-
dence. Safeguards against diversion of
the ER dosage form have been made by
formulating a tamper-resistant tablet to
chewing and crushing. With abrupt
discontinuation after prolonged use,
mild-to-moderate withdrawal symp-
toms may occur. Tapering on discon-
tinuation of tapentadol is recommend-
ed in patients on chronic therapy.*

DRUG INTERACTIONS

Due to tapentadol’s minimal pro-
tein binding and lack of effect on
CYP enzyme systems, pharmacoki-
netic drug—drug interactions do not



pose a significant concern with this
agent. Tapentadol has been coadmin-
istered safely in drug interaction stud-
ies with acetaminophen, naproxen,
aspirin, omeprazole, metoclopramide,
and probenecid, with no alternations
in tapentadol serum concentration
noted.’ Tapentadol’s effect may be
diminished by concurrent use of am-
monium chloride, SHT,-antagonists,
mixed agonist/antagonist opioids, and
peginterferon alfa-2b; tapentadol’s ef-
fect may be augmented by amphet-
amines, phenothiazines, antipsychot-
ics, hydroxyzine, magnesium sulfate,
perampanel, and succinylcholine.” The
documented interactions with peramp-
eral, phenothiazines, and mixed ago-
nist/antagonist opioids
are considered to be
of major significance,
and coadministration
with these agents is not
advised. The others
mentioned previously

W Cost-effectiveness
analyses suggest
that tapentadol may

currently with SSRIs, SNRIs, TCAs,
and triptans.!®

Of special consideration with tap-
entadol ER are agents that alter drug
release, as accelerated release from this
formulation may result in accidental
overdose. Alcohol in particular has
been found to cause excessive release
from tapentadol ER and should be
avoided for this reason, as well as for its
CNS depressant effects.'?

DOSING AND ADMINISTRATION

With regard to opioid analgesics, tap-
entadol is generally considered to be 2
to 3 times less potent than morphine,
but 3 to 4 and a half times more po-
tent than tramadol.** Oxycodone 10
mg to 15 mg is the
accepted equianal-
gesic dose for 50-mg
to 75-mg tapentadol
IR; however, adequate
data are not available
for direct conversion of

are considered to be of
moderate or minor sig-
nificance and can be

prove financially
beneficial due to its
decreased burden

total daily doses of ER
preparations between
tapentadol and other

coadministered if the
risks are outweighed
by the potential benefit
with careful monitor-
ing of the patient.”
Due to tapentadol’s
potential to cause re-
spiratory  depression,
use of other depressant agents should
be discouraged in these patients to
avoid additive effects. Use of MAOIs
with tapentadol is contraindicated due
to the overlap of their effects on nor-
epinephrine levels and subsequent risk
for cardiovascular events. For this rea-
son, MAOIs should be discontinued
14 days prior to initiation of tapentadol
therapy.*'® Theoretically, serotonin
syndrome may result from coadmin-
istration of tapentadol with serotoner-
gic agents, due to the minor extent by
which tapentadol affects serotonin
reuptake blockade. Although this out-
come is unlikely, caution should be
exercised when tapentadol is used con-

trials.

in drug interactions,
adverse effects, and
failed treatment

opioids. In general, a
direct mg to mg con-
version can be made
between the tapentadol
IR and ER products
based on total daily
dose. When convert-
ing, product labeling
recommends initiating tapentadol ER
at a dose 50% of the expected daily tap-
entadol requirement, with titration and
supplemental IR doses as required.>”!°

Tapentadol ER should be initiated
in opioid-naive patients at 50 mg orally
every 12 hours, and titrated in 50-mg
increments at a minimum of 3-day
intervals. Therapeutic doses range
from 100 mg to 250 mg orally every 12
hours, with a maximum daily dose of
500 mg. Breakthrough pain medica-
tion in the form of tapentadol IR is rec-
ommended at half the estimated daily
tapentadol requirement, administered
every 4 to 6 hours as needed. If used
without an ER component, tapentadol
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IR can be dosed to a maximum of 700
mg per day on initial day of therapy,
and 600 mg per day on subsequent
days. Tapentadol ER is commercially
available as tablets of 50 mg, 100 mg,
150 mg, 200 mg, and 250 mg; tapent-
adol IR is available as tablets of 50 mg,
75 mg, and 100 mg.>’

Unlike pure opioid agonists, tap-
entadol has a published maximum
dose due to the possibility of excessive
norepinephrine reuptake inhibition.
Although maximum dosages of 600
mg and 500 mg have been assigned to
maintenance therapy with ER and IR
products, respectively, these cut-offs
reflect maximum doses tested in clini-
cal trials rather than absolute evidence
of risk above these values.>’

Given tapentadol’s propensity for
somnolence and confusion, patients
taking tapentadol should be counseled
to avoid tasks requiring mental alertness
and coordination until extent of effect
is determined. Withdrawal symptoms
may result from abrupt discontinuation
of tapentadol maintenance therapy; ta-
pering is recommended in all patients
chronically using tapentadol.”

FORMULARY CONSIDERATIONS
Tapentadol is currently only available
as brand names Nucynta and Nu-
cynta ER; therefore it has predictably
higher direct drug acquisition costs
in comparison to generically available
opioid analgesics. Published pricing for
tapentadol IR 75 mg is approximately
$310 per 100 count, whereas oxyco-
done 10 mg is approximately $60 and
morphine 15 mg is approximately $20
for the same quantity.® With regard to
ER preparations, the corresponding
pricing is reported at approximately
$435, $300, and $100 for 30-day sup-
plies of tapentadol ER, oxycodone ER,
and morphine ER, respectively.®
Cost-effectiveness analyses never-
theless suggest that tapentadol may
prove financially beneficial due to its
decreased burden in drug interactions,
adverse effects, and failed treatment
trials. With respect to the treatment of
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acute surgical and nonsurgical pain,
tapentadol IR was found to be cost
effective as compared to the use of
oxycodone IR in both a 3-day acute
postsurgical pain model and a 10-day
acute nonsurgical pain model. Despite
higher costs for the pain medication it-
self in the tapentadol group, total cost
was lower due to less switching or dis-
continuation of opioids, less need for
treatment of adverse effects, and less
associated medical costs.?*

In 2 cost-effectiveness analyses in
severe, chronic, nonmalignant pain,
tapentadol was also found to be cost
effective versus oxycodone as both a
first-line and second-line therapy after
morphine.?>?° A reduced need for phy-
sician visits and treatment of adverse
effects factored considerably into the
cost analysis, with tapentadol produc-
ing superior quality-of-life outcomes to
oxycodone.?>26

Given that tolerance does not de-
velop to opioid-induced constipation,
tapentadol’s reduced risk for this side
effect marks a significant advantage
for patient tolerability and adherence.
The correlation between tapentadol’s
improved GI side-effect profile and re-
duced work absenteeism was assessed
via means of multiparameter evidence
synthesis, combining data from ran-
domized, controlled trials of tapentadol
versus oxycodone, incidence of opioid-
induced constipation, and a survey of
opioid-induced constipation’s influence
on productivity. Study conclusions in-
dicated that tapentadol resulted in less
work absenteeism and productivity lost
versus oxycodone. Specifically, a 1.92%
increase in productivity was seen with
tapentadol ER versus oxycodone ER.
This value is comparable to 0.8 hours
of gained productivity per week, or ap-
proximately 1 week per year.?’

Despite these promising indications,
tapentadol ER’s use in neuropathic
pain has not been specifically evaluated
for cost effectiveness. Given that neu-
ropathic pain sufferers often seek poly-
pharmacy to achieve adequate pain
control, the elimination of multiple
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medications with successful tapentadol
therapy should be studied for possible
economic benefit.?

CONCLUSION

Although a promising alternative for
neuropathic pain, there remains a need
for evaluation of tapentadol versus first-
line neuropathic options, such as pre-
gabalin and duloxetine. Current pub-
lications compare tapentadol to opioid
analgesics, which are not ideal for use
in neuropathic pain states. As a result,
the appropriate place for tapentadol in
the neuropathic pain treatment ladder
remains to be seen. Future studies of
head-to-head comparisons and combi-
nation therapy in this patient popula-
tion would greatly supplement the evi-
dence base for use of this novel agent. ll
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Warnings on Kids’ cold products slashed ER visits

from Staff Reports

After manufacturers began printing
new warnings on medicine bottles,
a smaller percentage of emergency
room (ER) visits resulted from
children taking cold and cough
products, according to a study in
Pediatrics.

Drug-makers voluntarily recalled
over-the-counter cough and cold
medicines for children in 2007, follow-
ing reports of emergency room visits
and deaths related to the products.

Eventually, the medicines were
rereleased with warnings that
children younger than aged 4 years
should not take them. Since the new
warnings, the percentage of ER vis-
its related to children taking cough
and cold medicines has dropped
significantly, according to a report
from the US Centers for Disease
Control and Prevention (CDC).

“Progress has been made, but
there is still a lot of work to do to

reduce adverse events
from cough and cold
medications,” said
Lee Hampton, a
CDC medical officer
who was the study’s
lead author.

CDC officials said
there were 61,168 ER
visits between 2004

B Drug-makers
voluntarily recalled
OTC cough and
cold medicines for
children in 2007,
after reports of ER

with the stronger warnings, that num-
ber fell to about 2%.

Before the prod-
ucts were removed
and relabeled,
reactions to cough
and cold medicines
among 2 and 3
year-olds repre-
sented 10% of all ER
visits. That percent-
age dipped to 7%

and 2011 among chil-
dren younger than
aged 12 years related
to adverse events
from cough and cold
medicines.

Prior to 2007, when the children’s
products were pulled from shelves,
children under aged 2 who had a reac-
tion to cough and cold medicines ac-
counted for about 4% of all ER visits.
After the medicines were reintroduced

visits and deaths re-
lated to the products.

after warnings were
added to labels.

While happy with
the label-change
results, CDC of-
ficials and others believe the bottles
containing such medicines need to be
made safer. CDC officials said 64%
of the children under aged 2 years
who ended up in the ER after taking
the medicines had swallowed it while
unsupervised. H

Long-term oral contraceptive users at risk for glaucoma

by Fulia Talsma

Women using oral contraceptives for
3 years or more may be at risk for
developing glaucoma and should be
screened for the eye disease if they
have additional risk factors, accord-
ing to researchers at the American
Academy of Ophthalmology annual
meeting in New Orleans.

Shan C. Lin, MD, the lead
researcher from the University of
California San Francisco (UCSF),
and his colleagues presented a poster
about their findings using 2005-
2008 data from the National Health

and Nutrition Examination Survey,
administered by the Centers for Dis-
ease Control and Prevention. More
than 3,400 women aged 40 and older
answered the survey’s vision and
reproductive survey and underwent
eye examinations.

“It found that females who had
used oral contraceptives, no matter
which kind, for longer than three
years are 2.05 times more likely to
also report that they have the diag-
nosis of glaucoma,” according to the
press statement.

These data indicate that long-
term use of oral contraceptives may
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be a risk factor for glaucoma. Other
factors include African-American
ethnicity, family history of glauco-
ma, history of increased intraocular
pressure, and existing visual field
defects.

“This study should be an impetus
for future research to prove the cause
and effect of oral contraceptives and
glaucoma,” said Dr Lin, professor of
clinical ophthalmology, UCSF.

He suggested that women with
long-term oral contraceptive use and
other risk factors be screened for
glaucoma and followed closely by an
ophthalmologist. H
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