In This Issue
Clevidipine for Hypertensive
Urgency and Emergency
Tramadol: No Longer
the Codeine Alternative

From the Department of Pharmacy
January/February Issue

2016 Volume 4, Issue 1

Hypertensive
Urgency
FDAClevidipine
Medicationfor
Safety
Alert: Risk
of VTE and
withEmergency
Testosterone
By: Gretchen D’Arcangelo, Pharm.D.
Marcia J. Wyman, Pharm.D., BCPS
Drug Information Pharmacist
Editor
Mandy C. Leonard, Pharm.D., BCPS
System Director, Drug Use Policy and
Formulary Management
Editor
Meghan K. Lehmann, Pharm.D., BCPS
Drug Information Specialist
Editor
Marigel Constantiner, MSc, BCPS, CGP, CPh
Drug Information Specialist
Associate Editor
Christopher Snyder, B.S., R.Ph.
Drug Information Pharmacist
Associate Editor
Kara J. Sink, B.S., R.Ph.
Drug Information Pharmacist
Associate Editor
Brian Hoffmaster, Pharm.D., BCPS
Student Education Pharmacist
Associate Editor
Maya Wai, Pharm.D.
Drug Information Pharmacist
Associate Editor
Scott Knoer, MS, Pharm.D., FASHP
Chief Pharmacy Oficer

Introduction: Hypertensive emergencies are deined by potentially lifethreatening elevations in blood pressure (BP) greater than 180/120 mmHg
and are also paired with organ dysfunction.1 Hypertensive urgencies, on the
other hand, do not have the characteristic organ dysfunction present. These
hypertensive crises are said to account
for up to 3% of emergency department
admissions, with about three-fourths of
those admissions due to hypertensive
emergencies.2 In patients with either
hypertensive urgency or emergency,
immediate BP reduction should be attempted either with oral or intravenous
(IV) antihypertensives as appropriate.1
Intravenous agents utilized for these
clinical scenarios could include nicardipine, sodium nitroprusside, or clevidipine, with the agent selected based
on appropriate patient-speciic factors.
Clevidipine (Cleviprex®), a dihydropyridine calcium channel blocker, is
approved by the Food and Drug Admin-

istration (FDA) for the reduction of BP
when oral therapy is not feasible
or desirable.3
Pharmacokinetics: Following IV administration, clevidipine is rapidly metabolized by blood and tissue esterases
giving it a very quick onset of action
and short half-life.3 Its pharmacologic
effect starts within 2 to 4 minutes with
a duration of action of up to 15 minutes.
Ef)icacy and Safety: Patients undergoing cardiac surgery diagnosed with hypertension in the past 6 months were
included in a randomized, double-blind,
placebo-controlled evaluation of clevidipine.4 Treatment failure, deined as
failure to decrease systolic BP (SBP) by
≥15% from baseline or inability to complete the study, occurred in 82.7% of
the placebo group compared to only
7.5% of the clevidipine-treated group
with a time to target SBP (≤15% base(Continued on page 2)

Tramadol: No Longer the Codeine Alternative
By: Maria Sellas, Pharm.D.

Introduction: Tramadol (Ultram®) is a
centrally-acting, synthetic opioid analgesic used for moderate to severe pain.1
Although this schedule IV controlled
substance is not approved by the Food
From the Department of Pharmacy and Drug Administration (FDA) for use
in children under 16 years old, it is used
Drug Information Service
off-label in pediatrics at a recommend(216) 444-6456, option #1
ed dosage range of 1-2 mg/kg/dose
every 4 to 6 hours.2 On September 21,
Comprehensive information about 2015, the FDA issued a Drug Safety
medications, biologics, nutrients, Communication regarding a serious
risk of slowed or dificult breathing in
and drug therapy
children under the age of 17, who re-

ceived tramadol.3 Those who were given tramadol for pain control following a
tonsillectomy and/or adenoidectomy
were thought to be at a greater risk for
this adverse effect.
Pharmacogenomics of Tramadol:
Tramadol is extensively metabolized
by the Cytochrome P450(CYP)2D6 and
CYP3A4 isoenzymes. Through the
CYP2D6 enzyme system, tramadol is
metabolized to an active metabolite, Odesmethyltramadol, which has a 200(Continued on page 3)
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line SBP) of 6 minutes in the treatment arm.4 A similarly designed trial evaluated patients undergoing cardiac surgery who were randomized to either clevidipine or placebo in the postoperative setting; this
investigation found that treatment failure occurred in
79.6% of placebo-treated patients compared to 8.2%
of clevidipine-treated patients with a median time to
target SBP of 5.3 minutes for clevidipine.5 Another
study involving cardiac surgery patients found no signiicant difference in 30-day safety endpoints including
death, myocardial infarction, stroke, and renal dysfunction in those treated with clevidipine compared
with sodium nitroprusside, nitroglycerin, or nicardipine.6 Finally, in an open-label, single-arm trial evaluating the use of clevidipine in patients with severe persistent hypertension deined as SBP >180 mmHg and/
or diastolic BP >115 mmHg, clevidipine use was associated with a reduction in BP within the individualized
patient-speciic target BP range in 88.9% of patients
with a median time to achievement of 10.9 minutes.7
Dosing and Administration: The recommended
starting dose of clevidipine is 1-2 mg/hr which is then
titrated based on BP response.3 For titration, the dose
can be doubled in short (90 second) intervals initially;
however once the BP is nearing goal, smaller dosage
increases should be employed at longer time intervals
(every 5 to 10 minutes). It is estimated that
a 1-2 mg/hr increase will produce an additional
2-4 mmHg decrease in SBP. The standard maintenance
dose that achieves appropriate therapeutic response in
a majority of patients is between 4-6 mg/hr; however
higher doses may be required for severe hypertension.
Clevidipine is formulated as an oil-in-water, lipid emulsion. Due to lipid load restrictions, it is recommended
not to exceed 1000 mL/day (2000 kcal/day) of this
medication. Patients receiving clevidipine and being
transitioned to oral antihypertensive agents should be
monitored for at least 8 hours after discontinuation
due to the risk of rebound hypertension.
Clevidipine Clinical Pearls:
• Once the clevidipine vial is punctured, any product
remaining after 12 hours should be discarded and
all IV lines used for administration and delivery
should be changed.
• Clevidipine contains 2 kcal/mL of lipids, compared
to propofol which contains 1.1 kcal/mL.3,8 If given
together, attention should be paid to the cumulative amount of kilocalories being administered
from both products.
• Like propofol, clevidipine should not be sent
through the pneumatic tube system.

Availability and Cost: Clevidipine is available as
a 0.5 mg/mL, 50 mL vial with a suggested wholesale
price (SWP) of $108.9 Nicardipine, which is available
as a 20 mg/200 mL IV piggyback, has a SWP of $114.
Sodium nitroprusside is available as a 25 mg/mL,
2 mL vial and has a SWP of $1057.
Formulary Status: Clevidipine, which was FDAapproved in 2008, was added to the Cleveland
Clinic Health System (CCHS) Formulary in 2015 in response to a signiicant cost increase to sodium nitroprusside. Its use in adults throughout CCHS is unrestricted at this time. It remains non-formulary for pediatric patients.
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fold greater afinity for the mu-opioid receptor than
the parent drug.2,4 Genetic variability in the CYP2D6
isoenzyme can cause differences in the drug’s metabolic rate and consequent serum concentration levels. Patients with increased CYP2D6 activity, classiied as ultra-rapid metabolizers, produce more of the active metabolite and may experience toxicity even after receiving a typical daily dosage.3 Mutations in CYP2D6 causing ultra-rapid metabolism of substrates occur in approximately 1-7% of the population. However, in
some ethnic groups, the prevalence is as high as 29%.5
Case Report: The FDA Drug Safety Communication
involving tramadol was prompted by a published case
report of a ive year old boy who experienced severe
respiratory depression following ambulatory adenotonsillectomy for obstructive sleep apnea syndrome.6 There were no reported complications with
the patient’s surgical procedure or recovery in the hospital. Six hours after the procedure, the patient was
discharged home with tramadol to be dosed approximately 1 mg/kg for pain. The patient received a single
dose of tramadol at 11:00 pm the night of his procedure. The following morning, the patient’s parents
found him lethargic and brought him back to the hospital. Upon arrival in the emergency department, the
patient was comatose, with pin-point pupils, minimal
respiratory effort, and frequent desaturations. Following noninvasive ventilation and the administration of
three 0.5 mg doses of naloxone in the pediatric intensive care unit, the patient quickly improved. He was
weaned 2 hours later and discharged home the following day. Genotyping of the child revealed the presence
of duplicate alleles corresponding to CYP2D6*2x2/
CYP2D6*2 genotype, which denotes an ultrarapid metabolizer.

What’s in Store for Tramadol? The FDA is currently
investigating the pharmacogenomic impact of tramadol in the pediatric population. It is encouraging
medical professionals to report any adverse events
related to tramadol to the FDA’s MedWatch Safety Information and Adverse Event Reporting Program. Alternatives to tramadol should be utilized for pediatric
patients post-tonsillectomy and/or adenoidectomy
until a inal determination can be made by the FDA.3,7
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Repeat of Past Events: Codeine, which is converted
to morphine (its active metabolite) by the CYP2D6 enzyme system, can also cause toxicity in ultra-rapid
CYP2D6 metabolizers. In 2012, the FDA issued a warning against the use of codeine in children undergoing
tonsillectomy and/or adenoidectomy.5 This warning
was in response to reports involving three patients
who died following doses of codeine within the typical
dosage range and another case in which a patient suffered life-threatening respiratory depression. These
patients were later determined to be CYP2D6 ultrarapid metabolizers. Although all four of these children
had underlying obstructive sleep apnea, as part of a
safety review update, the FDA issued a black box warning indicating that codeine is contraindicated
for all children undergoing tonsillectomy and/
or adenoidectomy.7
3

