
Sentinel Event Alert: The time for
medication reconciliation is now 
Most programs will need tweaking, says Joint Commission surveyor

By now, hospitals should have fully developed and implemented a
process to comply with 2005’s National Patient Safety Goal (NPSG)
8 of the Joint Commission on Accreditation of Healthcare Organiza-

tions in Oakbrook Terrace, IL: “Accurately and completely reconcile medi-
cations across the continuum of care.”

Still, the Joint Commission issued a Sentinel Event Alert in late January
that urges intensified attention to the accuracy of medications given to
patients as they transition from one care setting to another, or one practi-
tioner to another. “The failure to reconcile medications during these tran-
sitions can cause serious patient injuries and even death,” the Alert says.

Medication reconciliation isn’t new, says Sonja A. Nisson, PharmD, a
Joint Commission surveyor and regional manager of pharmacy and dia-
betes at Asante Health System in Medford, OR. “We’ve already had two
standards in medication management that refer directly to making sure
that the patient has a safe and accurate list of medications, and making
sure that there is a therapeutic indication for any medication you’re giv-
ing. We should be well down the road to this, but it is challenging to do
in the overall scope of things.” She made these remarks at the American
Society of Health-System Pharmacists Midyear Clinical Meeting, held
last December in Las Vegas.

The requirement for NPSG 8 for 2006 has two parts. They are: 
• 8a: Implement a process for obtaining and documenting a complete

list of the patient’s current medications upon the patient’s admission to
the organization and with the involvement of the patient. This process
includes a comparison of the medications the organization provides to
those on the list. 

• 8b: Communicate a complete list of the patient’s medications to
the next provider of service when a patient is referred or transferred to
another setting, service, practitioner, or level of care within or outside
the organization.
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“Both of these are very difficult things to do,
but hopefully, we are well down the path of
doing them,” Nisson says. Any organization
that doesn’t have a process in place will be
scored as noncompliant.

“It’s not enough for a manager to tell the sur-
veyor, ‘This is what we implemented.’ The real
proof is when we go out to do the tracers,” she
says. “When we go out to do the tracers, we need
to see that this process is being followed 100% of
the time.” To add to the challenge for hospitals,
the Joint Commission’s surveys this year are
unannounced. 

Nisson gave a quick overview of what the Joint
Commission wants to see for hospitals to be com-
pliant with this goal. First, hospitals should do as
good a job as they can of getting a list of the med-
ications the patient is on. Second, they should

make sure that the list is available to the
providers when they order those medications.
Finally, when patients are admitted, hospitals
should make sure that any medication that’s not
ordered was omitted intentionally. 

“The long and short of it is that our patients
get on the right medications in the beginning,”
she says. 

About 50% of our medication errors today are
directly related to communication deficits, as well
as about 15% of our adverse drug events, Nisson
explains. “This is critical to our patients’ safety.”

The Joint Commission has seen a dispropor-
tionate number of hospitals piloting their pro-
grams in December. Programs piloted last spring
and early summer, however, have rarely gone
without problems. 

“It will take some tweaking,” Nisson says.
“Get the best you can in place on time and make
it a dynamic process.”

Although many hospitals are overwhelmed
with developing this process, Nisson says, it will
get progressively easier over time. It is important
to remember to keep the process simple. “We
want something that people will use. A multidis-
ciplinary approach is also more effective than one
person dreaming up the process.”

Studies have shown that once a medication
reconciliation process has been implemented, it
does save time. In one example, the process saved
nursing 20 minutes on its admission assessment.
The organization used pharmacists on the dis-
charge end. The process saved it an average of
about 45 minutes.  ■

Some whos, hows, whens,
and whys of reconciliation
Process requires real change, says JCAHO surveyor

Medication reconciliation is a requirement of
the Joint Commission on Accreditation of

Healthcare Organizations in Oakbrook Terrace, IL.
Many hospitals, however, still are bogged down
in details of developing and implementing this
process. A Joint Commission surveyor recently
gave some tips on navigating the rough waters. 

The first part of the accrediting body’s National
Patient Safety Goal (NPSG) 8 is: “Implement a
process for obtaining and documenting a complete
list of the patient’s current medications upon the
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patient’s admission to the organization and 
with the involvement of the patient. This process
includes a comparison of the medications the orga-
nization provides to those on the list.”

One of the first questions is who should obtain
this medication list, says Sonja A. Nisson, PharmD,
a Joint Commission surveyor and regional manager
of pharmacy and diabetes at Asante Health System
in Medford, OR. Nisson spoke at the American
Society of Health-System Pharmacists Midyear
Clinical Meeting, held last December in Las Vegas.

This is not necessarily pharmacy’s responsibil-
ity, but Nisson recommends that pharmacy be
involved. She sees a couple of hazards of making
it a pharmacy job. “One is that it is difficult to get
everyone’s ownership if it is a pharmacy job. This
is really a medication management issue. The sec-
ond one is that if a pharmacist isn’t available all
the time, a pharmacist-driven process will fail.”

The person responsible for this task should
have “sufficient expertise.” Suggestions for this
person include the triage nurse in the emergency
department, the admission nurse, the admitting
physician, the nurse with the primary responsi-
bility for the patient, or the caregiver — a physi-
cian or nurse — who sees the patient first.

Next is the question of when this should take
place. The answer is on admission or as soon 
as possible thereafter. The Joint Commission
recommends:

• Prior to the next prescribed dose.
• A target of six to eight hours. The target is

four hours for high-risk medications and/or
circumstances.

• Prior to the physician writing admit orders.
The requirement is within the time frame of the

initial assessment. “By definition in hospitals, that
is within 24 hours,” Nisson says.

Next is the question of how this should take
place. One way is for the patient to complete a
questionnaire. Another is to have interview ques-
tions on the back of a form. Patients or their rela-
tives can also bring a bag of their medications
into the hospital for identification. Finally, hospi-
tal staff can call physicians and pharmacies that
service the patient.

Strive for “reasonable” completeness and accu-
racy. “People want to develop something that is
just right. They spend a lot of time [wondering if
it will work in this area and that]. Don’t let per-
fect stand in the way of good,” Nisson says. “Go
with those areas where it will work the majority
of the time. Take on what is doable. See how that
works and adjust it for the other areas.”

Nisson often sees three or four lists when she
reviews records. “You have a list that is in the
medication history. You have a list that somebody
did in a cursory way on admission. You have the
doctor’s initial order. You have a partial grocery
bag that a relative brought in with a list of what
they think they are taking. Getting this integrated
into a systematic approach with one list is really
important for success.”

Don’t accept lists without questioning the
patient or relative, Nisson says. Also understand
that the list is a dynamic document.

“Involve the patient in this when you can. If
you get more information on day two, then add
that information on day two. We want [this list]
to be something that means something.”

Also, she continues, one of the worst things
hospitals can do in this process is telling staff that
they are reconciling medications because it is
required by Joint Commission. “We are doing it
for patient safety.” 

The list should be placed in a highly visible
location in the patient’s chart and include dosage,
drug schedules, immunizations, and allergies or
drug intolerances. Some hospitals make the list a
different color so it stands out.

Reconciliation: Address discrepancies

The next step is reconciliation, the most impor-
tant component of the first part of the goal. Recon-
ciliation means comparing the medication list
against the physician’s orders, and identifying
and bringing any discrepancies to the attention of
the physician. 

Look for differences between what the patients
were taking when they came in and what they
are taking now, Nisson says. Were the differences
intentional? “Of course, there are some things
that patients take at home that they don’t need to
take or may not even be appropriate to take at the
hospital.” 

Any resulting changes in orders should be doc-
umented, “Otherwise, the reconciliation piece is a
process,’ Nisson says. “It is not a documentation
piece.” 

She then gives an example of how a Joint
Commission surveyor might look at the reconcili-
ation process. A patient, for example, might have
a list of drugs that he brought in. He also has
physician orders, and the two are not the same.

“First I talk with the nurse taking care of the
patient to see how the reconciliation process
worked. Sometimes one of the problems is that
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this nurse knew it. [He or she] left a message at
change of shift and it dropped off in communica-
tion. Sometimes the nurses say, ‘Yes, we did
that.’” 

The surveyor will then talk with the patient,
who doesn’t understand why he isn’t getting this
medication. “We can call and see — did the physi-
cian intend for the patient to be on this medica-
tion? We can back into this that way. In some
instances, we can do it by interview.” Nisson sug-
gests hospitals trace the medications through their
own systems as well.

It’s also best if the physician can use the list to
write orders. “If you do that on the front, it will
save a lot of work on the back end,” she suggests. 

Who should be responsible for reconciling the
medications? The task needs to be assigned,
Nisson says. “If everybody thinks anybody can
do it, nobody will.”

Any clinician with the background and experi-
ence necessary can handle this, she explains.
Often a registered nurse has the primary respon-
sibility to ensure completion of the process. The
nurse contacts physicians and passes off unrecon-
ciled medications at shift change. Physicians,
however, are ultimately responsible for their
patients, she says, and may be the best choice.

The medication reconciliation should take
place as soon as hospitals have a reasonably com-
plete list. “Certainly don’t let it go because you
don’t know about the very last med,” Nisson
says. Get the parts you can and catch up to the
others later. 

In hospitals, both the data gathering and the
reconciliation need to be completed within 24
hours. “Make your best effort to do that,” she
says.

A standardized reconciliation form may be one
of the best ways to begin. Nisson recommends
examples available on the web site of the Massa-
chusetts Coalition for the Prevention of Medical
Errors (www.macoalition.org).

Don’t expect, however, to download a form,
tweak it to get it through your forms committee,
run it through your pharmacy and therapeutics
committee, slap it on the chart, and tell everyone
you are going to do it. 

“This is not easy,” Nisson says. “Difficult
things can still be the right thing to do.”

The process is difficult because it requires real
change in the way hospitals work. “When you
are actually working with it, the changes that are
required become evident for what you need to
do.” 

Nisson cautions that when hospitals change
how they do things and are gathering information
for medication management, they will create new
risk points. “Be sure you look at those risk points
and make sure you are addressing them.”  ■

Provide an accurate list 
for the next level of care
Some hospitals are overly complicating the process

The last important piece of the medication rec-
onciliation process is for hospitals to provide

a list of the patient’s current (continuing) medica-
tions for his or her next level of care. 

This area is addressed in Part B of the 2005’s
National Patient Safety Goal (NPSG) 8 of the Joint
Commission on Accreditation of Healthcare
Organizations in Oakbrook Terrace, IL. This part
says, “A complete list of the patient’s medications
is communicated to the next provider of service
when a patient is referred or transferred to another
setting, service, practitioner or level of care within
or outside the organization.”

This is a list of the discharge prescriptions, says
Sonja A. Nisson, PharmD, a Joint Commission
surveyor and regional manager of pharmacy and
diabetes at Asante Health System in Medford,
OR. She spoke at the American Society of Health-
System Pharmacists Midyear Clinical Meeting,
held last December in Las Vegas.

Some hospitals have been overly complicating
the process, she says. The discharge list does not
need to include:

• A complete medication history of the hospi-
tal stay. 

• What the patient received on the last day of
hospitalization.

• The reconciled list obtained at admission.
At the time of discharge, send the list of medi-

cations that the patient is supposed to take after
discharge, Nisson suggests. “They may not all be
active new prescriptions that the doctor hands
out at discharge because the patient may have a
supply of some of them. But it should be what
medications they are supposed to take, either at
discharge from the hospital to home, discharge
from the hospital to a skilled nursing facility, and
so forth.”

Before you give the discharge list, it should 
be reconciled with the original list obtained on

20 DRUG FORMULARY REVIEW / March 2006



admission, and the medication list from the last
day of hospitalization. “If you don’t know the
reason why [medications] are not the same, you
want to get that reconciled and include that in the
discharges,” Nisson says.

Part B should be done:
• at discharge;
• at transfer to a different service, level of care;
• at transfer to a different physician.
• For settings of care in which medications

might be prescribed or administered or in which
a patient’s medications might affect the results of
the testing or treatment.

Hospitals have wondered if this means that
they have to reconcile the medications on every
patient who enters the emergency department
(ED). “If patients come into the ED and nothing
you are doing in the ED is going to have anything
to do with changing the medications they are on,
then it wouldn’t be clinically necessary to do a
whole reconciliation step,” Nisson says.

However, if medications would change for ED
patients as a result of their hospital visit — even
if they are not admitted, reconciliation would be
appropriate. “It’s not black and white,” she says.
“It is a clinical judgment.”  ■

FDA issues public health advisory
for aprotinin injection (Trasylol)

The Food and Drug Administration (FDA)
has issued a Public Health Advisory alerting

doctors who perform heart bypass surgery, and
their patients, that aprotinin injection (Trasylol),
a drug used to prevent blood loss during sur-
gery, has been linked in two scientific publica-
tions to higher risks of serious side effects
including kidney problems, heart attacks, and
strokes in patients who undergo artery bypass
graft surgery. 

Aprotinin is the only product approved by
the FDA for the prevention of perioperative
blood loss and the need for blood transfusion
among patients undergoing coronary artery
bypass graft surgery.

The FDA advises health care providers to be
aware of the following: 

• Physicians who use aprotinin should carefully
monitor patients for the occurrence of toxicity,
particularly to the kidneys, heart, or central nervous
system and promptly report adverse event informa-
tion to Bayer, the drug manufacturer, or through the
FDA Medwatch program. 

• Physicians should consider limiting apro-
tinin use to those situations in which the clinical
benefit of reduced blood loss is essential to medi-
cal management of the patient and outweighs the
potential risks. 

The FDA is evaluating the studies more closely,
along with other scientific literature and reports
submitted to the FDA through the MedWatch
program, to determine if labeling changes or
other actions are warranted. The agency also
anticipates convening an advisory committee
meeting in 2006 to discuss the existing data about
the risks and benefits of aprotinin, and if addi-
tional safety measures need to be taken. 

For more information, visit www.fda.gov/cder/
drug/infopage/aprotinin/default.htm.  ▼

FDA revises format of 
prescription drug information

The FDA has revised the format of prescription
drug information, commonly called the pack-

age insert, to give health care professionals clear
and concise prescribing information. 

Revised for the first time in more than 25
years, the new format requires that the prescrip-
tion information for new and recently approved
products meet specific graphical requirements
and include the reorganization of critical infor-
mation so physicians and pharmacists can find
the information they need quickly. 

Some of the most significant changes include:
• A new section called Highlights to provide

immediate access to the most important prescribing
information about benefits and risks. Highlights
typically will be a half-page in length and will pro-
vide a concise summary of information about spe-
cific areas including: Boxed Warning, Indications
and Usage, and Dosage and Administration; and
will refer the health care professional to the appro-
priate section of the Full Prescribing Information. In
addition, drug makers will be required to include a
list of all substantive recent changes made within
the year.

• A Table of Contents for easy reference to
detailed safety and efficacy information. 
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• The date of initial product approval, making
it easier to determine how long a product has
been on the market. 

• A toll-free number and Internet reporting
information for suspected adverse events to
encourage more widespread reporting of sus-
pected side effects. 

In addition, the Full Prescribing Information
has been reorganized to give greater prominence
to the most important and most commonly refer-
enced information. As a result of feedback from
two national physician surveys, the Indications
and Usage and the Dosage and Administration
sections are moved to the beginning of the Full
Prescribing Information. 

The addition of a new Patient Counseling
Information section also places greater emphasis
on the importance of communication between pro-
fessionals and patients. If the FDA has approved
patient information for a prescription drug, it will
be printed at the end of the label immediately fol-
lowing the Patient Counseling Information section
or will accompany the label so it can be easily
shared.

For additional information, please visit CDER’s
web site: www.fda.gov/cder/regulatory/phys
Label/default.htm.  ▼

Current influenza viruses resistant
to amantadine, rimandatine

The Centers for Disease Control and Prevention
(CDC) in Atlanta has issued a health alert rec-

ommending that amantadine and rimandatine 
not be used for the treatment or prophylaxis of
influenza in the United States during the 2005-06
influenza season. 

Evidence is showing that a high proportion of
currently circulating influenza A viruses in this
country are resistant to these medications, the
CDC says. Instead, the agency says oseltamivir or
zanamivir should be selected during this period
if an antiviral medication is used for the treat-
ment and prophylaxis of influenza. Amantadine

still should be used to treat the symptoms of
Parkinson’s disease, another of its indications.

A recent report on the global prevalence of
adamantane-resistant influenza viruses showed
a significant increase (from 1.9% to 12.3%) in
drug resistance over the past three years, the
CDC says. In the United States, the frequency of
drug resistance increased from 1.9% in 2004 to
14.5% during the first six months of the 2004-05
influenza season.

For the 2005-06 season, 120 influenza A (H3N2)
viruses isolated from patients in 23 states had
been tested at CDC through Jan. 12, 2006; 109 of
the isolates (91%) contain an amino acid change
at position 31 of the M2 protein, which confers
resistance to amantadine and rimantadine. Three
influenza A (H1N1) viruses have been tested and
demonstrated susceptibility to these drugs. All
influenza viruses from the United States that
have been screened for antiviral resistance at
CDC have demonstrated susceptibility to the
neuraminidase inhibitors. 

Additional information about the prevention
and control of influenza is available at www.cdc.
gov/flu. Specific information regarding the use 
of the neuraminidase inhibitors is available at
www.cdc.gov/flu/protect/antiviral. These 
web sites will be updated as new information
becomes available.  ▼

Report: Many CAD patients don’t
take drugs that could extend lives

Nearly half the coronary artery disease (CAD)
patients in a seven-year study admitted they

don’t consistently take beta-blockers, cholesterol-
lowering drugs, and other medications that could
extend their lives, researchers report in the Jan. 17
issue of Circulation: Journal of the American Heart
Association.

Researchers tapped the Duke Databank for
Cardiovascular Disease to analyze medication
adherence among 31,750 patients who had
undergone a cardiac procedure at Duke, had 
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at least one coronary artery more than 50%
blocked, or had heart bypass surgery. All
patients  — mostly from North Carolina and
southern Virginia — reported their use of
aspirin, beta-blockers, and lipid-lowering 
drugs in annual surveys.

Patients had to have at least two consecutive
surveys returned during the study. Consistent
use was defined as reporting use of medications
on at least two consecutive occasions and contin-
uing to report use through the end of the study
period. Angiotensin-converting enzyme (ACE)
inhibitors were reported for patients with and
without heart failure. Researchers found the use
of all drugs and combinations increased each
year. 

By 2002:
• 83% of patients reported using aspirin;
• 61% reported using a beta-blocker;
• 63% reported taking a lipid-lowering drug;
• 54% used aspirin plus beta-blocker;
• 39% reported using all three drugs. 
However, consistent use during the study

period was lower. Researchers found:
• 71% of patients said they used aspirin

consistently; 
• 46% adhered to beta-blockers; 
• 44% stuck with a lipid-lowering drug; 
• 36% committed to aspirin plus beta-blocker.
Only 21% used the three consistently. Among

patients who had not experienced heart failure,
39% reported using ACE inhibitors in 2002; how-
ever, consistent use was at 20%. Among patients
who had experienced heart failure, ACE inhibitor
use was 51% in 2002 and consistent use was 39%.
Older patients, those with heart failure, smokers
and diabetics were least likely to consistently take
medication.

Consistent use of any of the therapies was
associated with higher survival rates. An associa-
tion was not found, however, among patients
who used ACE inhibitors but had not experi-
enced heart failure.  ▼

ICAP approves uniform 
labeling guidelines

The International Academy of Compounding
Pharmacists (IACP) in Sugar Land, TX, has

issued national guidelines for the labeling of cus-
tom-prepared, compounded medications by its
member pharmacists. The guidelines are

intended to provide patients receiving com-
pounded medications with the most complete
information possible about how to use and care
for their prescriptions; to standardize labeling
across all 50 states; and to help promote best
practices by compounding pharmacists.

The IACP guidelines cover medications com-
pounded for human use — both medications that
are compounded in direct fulfillment of a pre-
scription for a specific patient and those that are
compounded for administration by licensed insti-
tutions and practitioners, also called “office-use
compounds.”

For compounds prepared in response to a
prescription for a specific patient, IACP recom-
mends affixing a label to the primary container
of each compounded medication that reads:
“This medicine was specially compounded in
our pharmacy for you at the direction of your
prescriber.” IACP also recommends that its
members include an insert with the com-
pounded prescription to explain why the
patient’s physician prescribed a compounded
medicine and what information the patient
should have received from his or her physician.

For office-use compounds, IACP is recommend-
ing the following label: “This medicine was com-
pounded in our pharmacy for use by a licensed
professional only.”

The labeling guidelines can be seen in their
entirety on IACP’s web site at www.iacprx.org/site/
PageServer?pagename=Press_Releases#011706.  ▼

Serious liver toxicity reported
with use of telithromycin (Ketek)

The Annals of Internal Medicine has published
an article reporting three patients who experi-

enced serious liver toxicity following administra-
tion of telithromycin (Ketek). These cases were
also reported to FDA MedWatch.

While it is difficult to determine the actual
frequency of adverse events from voluntary
reporting systems such as the MedWatch pro-
gram, the FDA says it is continuing to evaluate
the issue of liver problems in association with use
of telithromycin to determine if labeling changes
or other actions are warranted. For the complete
MedWatch 2006 Safety summary, including links
to the Public Health Advisory and Q&A’s, see:
www.fda.gov/ medwatch/safety/2006/safety06.
htm#Ketek.  ■
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• Viventia Biotech has announced that the FDA
has designated the company’s lead drug, Prox-
inium (formerly known as VB4-845), as a fast-track
product for the treatment of patients with recurrent
squamous cell carcinoma of the head and neck.

• Dendreon Corp. has announced that the FDA
has granted fast track review status to sipuleucel-
T (Provenge) for its proposed use in the treatment
of asymptomatic men with metastatic, androgen-
independent prostate cancer.

• NeoRx Corp. has received orphan drug des-
ignation from the FDA for the company’s investi-
gational product picoplatin, a next-generation
platinum therapy, for the treatment of small cell
lung cancer.

• Myogen has achieved target enrollment of
186 patients in ARIES-1, one of the company’s
two pivotal Phase III trials of ambrisentan in
patients with pulmonary arterial hypertension.

• Migenix has initiated enrollment in a Phase
IIb combination therapy clinical trial of celgosivir
(MX-3253), supported in part through an agree-
ment with Schering-Plough. Celgosivir is an
orally administered, first-in-class alpha glucosi-
dase 1 inhibitor, in development for the treatment
of chronic hepatitis C virus infections.

• Vertex Pharmaceuticals has announced that
the FDA has granted fast-track designation to
VX-950, an investigational oral hepatitis C virus
(HCV) protease inhibitor for the treatment of
HCV infection. 

• Spectrum Pharmaceuticals has announced the
opening of accrual of a Phase II study evaluating
the company’s lead drug candidate, satraplatin, in
combination with paclitaxel (Taxol) as a first-line
therapy in patients with unresectable advanced
non-small cell lung cancer.

• Kosan Biosciences has initiated a Phase II
clinical trial in patients with HER2-positive
metastatic breast cancer, administering KOS-953
in combination with trastuzumab (Herceptin). 

• Exelixis has initiated a multitrial Phase II clin-
ical development program for XL999. The Phase II
program is composed of six trials that will evalu-
ate XL999 in a variety of cancer indications. 

• Penwest Pharmaceuticals Co. has completed
patient enrollment for its Phase IIa trial of

PW4142, an extended-release tablet that the com-
pany is developing for the treatment of pain.
PW4142 is an oral formulation of a compound
that currently is available only as an injection.

• BioCryst Pharmaceuticals has initiated a
Phase I/II clinical trial of Fodosine(TM) (forode-
sine hydrochloride), the company’s lead anti-
cancer compound, to determine the safety of
repeat doses of an intravenous (IV) formulation
of the drug in patients with B-cell acute lym-
phoblastic leukemia.

• Keryx Biopharmaceuticals announced today
the initiation of a corporate-sponsored clinical
program to evaluate KRX-0401 (perifosine) as a
treatment for multiple myeloma.  ■
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Injectable noninsulin antihyperglycemics
• Exenatide (Byetta) — Amylin Pharmaceuticals

& Eli Lilly; 
• Pramlintide (Symlin) — Amylin Pharmaceuticals

Mechanism of action
Exenatide is an incretin mimetic that is similar

to the glucagon-like peptide-1(GLP-1) in the
body, and acts by binding to GLP-1 receptors. It
improves glycemic control by increasing glucose-
dependent insulin secretion, improving first-
phase insulin response, decreasing glucagon
secretion, slowing gastric emptying, and reduc-
ing food intake. 

Pramlintide is a synthetic analogue of human
amylin that is synthesized by pancreatic beta cells
and contributes to postprandial glucose control.
Pramlintide is co-secreted
with insulin in response
to food intake. Pramlin-
tide acts as an amyli-
nomimetic agent, and
controls glucose levels by
slowing gastric empty-
ing, decreasing postpran-
dial glucagon secretion,
and causing satiety lead-
ing to decreased caloric
intake and weight loss. 

Indications
• Exenatide — An

adjunctive therapy in
patients with Type 2

diabetes who cannot achieve glycemic control with
metformin, a sulfonylurea, or a combination of met-
formin and a sulfonylurea. 

• Pramlintide — An adjunctive therapy in Type
1 diabetics who have failed to achieve adequate
glucose control with optimal insulin therapy. It is
also used in Type 2 diabetics who use insulin and
have failed to achieve adequate glucose control
with or without concomitant use of a sulfonylurea
and/or metformin.

Dosing and administration
• Exenatide should be initiated at 5 mcg twice

daily and can be increased to 10 mcg twice daily
after one month of therapy. The dose can be given
anytime during the 60 minutes prior to breakfast
or dinner. Do not administer after a meal. Each

Exenatide (Byetta) Drug Evaluation
Part 1 of 2: Mechanism of action, Indications, Dosing and Administration, Special populations,

Contraindications, Warnings/precautions, Potential for error, Adverse effects, Pregnancy/Lactation

By Steven Higginbotham, PharmD Candidate, Harrison School of Pharmacy
Auburn (AL) University

Absorption

Distribution

Metabolism

Elimination

Exenatide

• Reaches median peak plasma concentrations in 2.1
hours following subcutaneous (SQ) administration.

• Mean peak drug concentration (Cmax) after 10 mcg

dose was 211 pg/mL, and the mean area under
the curve (AUC) was 1036 pg•h/mL.

• AUC increases proportionally with dose increase
while Cmax does not.

• Similar absorption is seen with SQ administration
in the abdomen, thigh, or arm.

Volume of distribution 
(Vd) - 28.3L

Subject to proteolytic degradation.

Elimination half-life (t½) is 2.4 hours.
Eliminated via glomerular filtration.

Pramlintide

• Bioavailability of a single SQ dose is 30-40%.

• Has dose-proportionate Cmax and AUC.

• SQ injection in the arm showed higher exposure
rate and greater variability compared with injection
in the abdomen and thigh.

• Time to peak measure (Tmax) in 19-21 minutes.

Vd - 56L
Approximately 40% is unbound in the plasma.

Primarily metabolized by the kidneys.
Produces an active metabolite (2-37 pramlintide).

T½ is 48 minutes.
Eliminated in the urine.

Table 1: Pharmacokinetics



dose should be administered as a SQ injection
into the thigh, upper arm, or abdomen. When
added to sulfonylurea therapy, a dose reduction
of the sulfonylurea may be considered to reduce
chances of hypoglycemia. Dose reductions are
typically unnecessary for metformin. 

• Pramlintide should be given SQ in the
abdomen or thigh, and the injection site should
be rotated. Do not inject insulin concomitantly
into the same site. 

Pramlintide dosage differs depending on
whether the patient has Type 2 or Type 1 diabetes.

In patients with Type 2 diabetes mellitus (DM):
• Initiate at 60 mcg SQ immediately prior to

major meals.
• Reduce insulin doses by 50%.
• May increase the dose to 120 mcg in 3-7 days

if no significant nausea has occurred.
• If nausea occurs, reduce dose to 60 mcg.
• Once the target pramlintide dose is reached

(120 mcg), adjust insulin doses to achieve optimal
glycemic control.

In patients with Type 1 DM: 
• Initiate at 15 mcg SQ immediately prior to

major meals (> 250 kcal or > 30 g of carbohydrate).
• Reduce insulin doses by 50%.
• May increase dose by increments of 15 mcg

to a target dose of 30-60 mcg when no significant
nausea has occurred in three days.

• If significant nausea occurs with the 45-60
mcg dose, decrease to 30 mcg.

• If the 30-mcg dose cannot be tolerated, dis-
continuation should be considered.

• Once the patient is stable on the target dose,
adjust insulin levels for optimal therapy.

Dose adjustments
• Exenatide — No dose adjustments are neces-

sary in mild-to-moderate renal impairment.
However, exenatide is not recommended for use
in severe renal failure patients. No adjustments
are necessary in hepatic insufficiency. 

• Pramlintide — No dose adjustments are nec-
essary in renal and hepatic insufficient patients.

Special populations
No differences were noted for the dosage 

and effectiveness of exenatide and pramlintide
based on age, race, gender, or body mass.
Neither drug has been studied for use in the
pediatric population.

Contraindications
Exenatide is contraindicated in patients with a

known hypersensitivity to the drug or any of 
its components. Pramlintide is contraindicated 
in patients with a known hypersensitivity to 
the drug or any of its components including
metacresol. Pramlintide also is contraindicated 
in patients with gastroparesis and hypoglycemia
unawareness. 

Warnings/precautions
Exenatide is not a substitute for insulin in

insulin-dependent patients. This drug should not
be used to treat patients with Type 1 diabetes or
patients with diabetic ketoacidosis. Exenatide has
not been evaluated for concurrent use with insulin,
thiazolidinediones, D-phenylalanine derivatives,
meglitinides, or a-glucosidase inhibitors. Patients
with severe gastrointestinal disease should not use
exenatide. This drug is not indicated for use as
monotherapy. Patients using exenatide and a sul-
fonylurea concomitantly should be warned of the
increased risk of hypoglycemia associated with this
combination. 

Pramlintide has a black box warning pertaining
to hypoglycemia. This warning is associated with
the increased risk of hypoglycemia in patients who
use pramlintide and insulin, particularly those
with Type 1 diabetes. Patients should be warned
and educated about the signs of hypoglycemia.
Patients with a history of noncompliance, HbA1c >
9%, recurrent severe hypoglycemia, gastroparesis,
or who require the use of gastrointestinal motility
stimulant should not use pramlintide. 

The addition of other antihyperglycemics and
drugs such as angiotensin-converting enzyme
inhibitors (ACEIs), diisopyramide, fibrates, mono-
amine oxidase inhibitors (MAOIs), pentoxifylline,
propoxyphene, salicylates, and sulfonamide antibi-
otics can increase the risk of hypoglycemia. Patients
should be informed that pramlintide and insulin
cannot be mixed and they must be administered at
different sites. Pramlintide can delay the absorption
of concomitantly administered oral drugs. Patients
should be instructed to take any oral medications
one hour before or two hours after the pramlintide
injection. Pramlintide is not indicated for use as
monotherapy. 

Potential for medication error
• Exenatide — The drug is supplied in a pen

delivery device and could potentially be mistaken
for insulin or other injectable medications. Some
potential look- and sound-alike drugs include
Bextra, Biaxin, exemestane, exidine, eptifibatide,
ezetimibe, ethosuximide, and ethionamide. 
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• Pramlintide — The drug is supplied in a vial
that could potentially be confused with insulin or
other injectable products. A small volume of the
drug will need to be drawn out of the vial prior
to injection so patients need to be skilled with
syringes. Some potential look- and sound-alike
drugs include Synvisc, Synalar, Similac, prali-
doxime, and pramoxine.

Pregnancy and lactation
• Exenatide is pregnancy Category C. It has

been shown to reduce fetal growth in mice but no
studies have been conducted in humans. Exenatide
only should be used in pregnant women if the ben-
efit outweighs the risks. It is unknown if and to
what extent exenatide is secreted in human milk.
However, it should be assumed that exenatide will
be present in the breast milk and proper precau-
tions should be taken.

• Pramlintide is pregnancy Category C. Fetal
abnormalities have been observed in rats, but sim-
ilar studies in rabbits have shown that pramlintide
has no effect on fetal growth. Pramlintide should
only be used in pregnancy if the benefit outweighs
the potential risk. It is unknown if and to what
extent pramlintide is secreted in human milk.
However, it should be assumed that pramlintide
will be present in the breast milk and proper pre-
cautions should be taken.

Adverse effects
• Exenatide — The most serious side effect of

exenatide is the possibility of hypoglycemia.
Exenatide alone does not cause hypoglycemia; it

results from a combination of antihyperglycemic
drugs. The incidence is particularly higher in
patients who also use a sulfonylurea. The more
common but less severe side effects were nausea,
vomiting, diarrhea, feeling jittery, dizziness,
headache, and dyspepsia. Nausea was the most
frequently seen and was typically mild to moder-
ate. Most of the adverse events were resolved with
continued use of exenatide. Patents should be
aware that a decrease in appetite and weight loss
are expected, and do not warrant a dose reduction. 

• Pramlintide — As with exenatide, the most
serious adverse effect of pramlintide use is hypo-
glycemia, which was observed more frequently in
patients with Type 1 diabetes. Again, hypoglycemia
is a result of a combination of drugs and is not due
to the pramlintide alone. Most of the other adverse
events involved the gastrointestinal system and
typically improved as the pramlintide dose was
gradually titrated to goal. Other adverse events
include nausea, headache, anorexia, vomiting,
abdominal pain, fatigue, dizziness, coughing,
pharyngitis, allergic reaction, and arthralgia. 

The adverse event profiles of exenatide and
pramlintide are similar. They both are associated
with hypoglycemia, but clinical trials seem to
demonstrate more frequent episodes in patients
taking pramlintide. The two drugs have similar gas-
trointestinal (GI) and central nervous system (CNS)
side effects, with nausea being the most common.
Clinical trials indicate that these GI and CNS side
effects improve with continued use of either drug.
No comparative studies have been conducted, so it
is unknown which drug is better tolerated. 
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Storage

How
supplied

Overdose

Patient
education

Exenatide

Product should be stored in the refrigerator 36°-46° F
(2°-8° C). Do not freeze and do not use if product
was frozen. Protect from light. Drug must be dis-
carded 30 days after opening.

Supplied as a SQ injection containing exenatide 
250 mcg/mL. Available in a 1.2 mL pen containing 60 
5 mcg doses or a 2.4 mL pen containing 60 10 mcg
doses.

Signs and symptoms of a single 100 mcg SQ dose
(10x the maximum recommended dose) included
severe nausea, severe vomiting, and rapidly declin-
ing plasma glucose. Appropriate supportive care
should be give in the event of an overdose.

A four-page patient education handout is available at
www.byetta.com.

Pramlintide

Product should be stored in the refrigerator 36°-46° F
(2°-8° C). Do not freeze and do not use if product
was frozen or overheated. Protect from light. Open
vials of the drug can be stored in the refrigerator or
at room temperature (up to 77° F [25° C]). Discard
opened vials after 28 days.

Supplied as a SQ injection in 5 mL vials containing
0.6 mg/mL

A single 10 mg dose (83x the maximum recommended)
was given to three volunteers. Severe nausea with
vomiting, diarrhea, vasodilatation, and dizziness was
reported in all volunteers. No hypoglycemia was
reported. Appropriate supportive care should be given
in the event of an overdose.

A six-page patient education handout is available at
www.symlin.com.

Table 2: Miscellaneous



Drug interactions
• Exenatide is a peptide drug that is metabo-

lized by enzymes outside of the liver so there are
few direct drug interactions. One potential inter-
action would be due to additive effects from
other antihyperglycemic agents, which could
lead to hypoglycemia. Other drug interactions
are related to the slowing action that exenatide
has on gastric motility. 

Some of the drugs that have been studied are
digoxin, lovastatin, lisinopril, and acetamino-
phen. When used concomitantly, exenatide
decreased the Cmax of digoxin by 17% and delayed
the Tmax by approximately 2.5 hours, but did not
change the overall AUC. Exenatide decreases the
AUC and Cmax of lovastatin by 40% and 28%,
respectively, and delayed the Tmax by about four
hours but did not appear to consistently change
lipid profiles. When given with lisinopril, the Tmax
of lisinopril was delayed by two hours, but no
effect on blood pressure was noted. Exenatide
decreased the AUC and Cmax of acetaminophen,
and increased the Tmax. The best way to manage
these interactions is to give the oral drugs one
hour prior or two hours after the exenatide
injection.

• Pramlintide is a peptide drug that is metabo-
lized by enzymes outside of the liver so there are
few direct drug interactions. One potential inter-
action would be due to additive effects from
other antihyperglycemic agents, which could
lead to hypoglycemia. Other drug interactions
are related to the slowing action that pramlintide
has on gastric motility. Pramlintide should not be
used in patients who take drugs that alter gas-
trointestinal motility such as metoclopramide
and atropine. Patients who take drugs such as 
a-glucosidase inhibitors, which slow intestinal
absorption, should also avoid pramlintide.
Because pramlintide can decrease the rate and
extent of absorption of some oral drugs, they
should be administered one hour prior or two
hours after the pramlintide injection.

Monitoring parameters
Patients receiving exenatide and pramlintide

should have glucose and HbA1c levels checked
regularly. Patients should be educated about the
symptoms of hypoglycemia (blurred vision, con-
fusion, sweating, cool pale skin, excessive hunger,
and drowsiness) so that they can take the neces-
sary precautions. Patients should also be evalu-
ated to check for nausea and overall quality of
life.  ■
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Pharmacists participate in this continuing educa-
tion program by reading the article, using the

provided references for further research, and study-
ing the CE questions. Participants should select
what they believe to be the correct answers. 

Participants must complete a post-test and
evaluation form provided at the end of each
semester (June and December) and return them
in the reply envelopes provided. A statement of
credit requires a passing score of 70% or higher.
When a passing test and evaluation form are
received, a statement of credit and answer guide
will be mailed to the participant. 

This CE program will improve participants' ability to:
• Compare the clinical efficacy and safety of one

therapeutic agent over another used in the same
setting. 

• Assess clinical trial data and explain how the
results influence formulary decision making. 

• Perform cost-effectiveness analyses. 

9. Exenatide improves glycemic control by: 
A. increasing glucose-dependent insulin 

secretion. 
B. improving first-phase insulin response. 
C. decreasing glucagon secretion. 
D. slowing gastric emptying and reducing 

food intake. 
E. All of the above

10. Pramlintide acts as an amylinomimetic
agent, and controls glucose levels by:
A. slowing gastric emptying. 
B. decreasing postprandial glucagon 

secretion. 
C. causing satiety, leading to decreased 

caloric intake and weight loss.
D. All of the above 

11. Exenatide is used in both Type 1 and Type 2
diabetics.
A. True 
B. False

12. Both exenatide and pramlintide should be
administered subcutaneously.
A. True
B. False 

CE Questions


