
Medication reconciliation improved,
adverse events decreased 
Physicians came to rely on pharmacists’ reconciliation

Research conducted by Temple University Hospital and Temple
University School of Pharmacy has found that having a pharma-
cist make rounds with a medicine team improves the accuracy of

medication reconciliation and decreases adverse events due to medica-
tion error.

Nima M. Patel, PharmD, clinical assistant professor in the Temple
University School of Pharmacy, tells Drug Formulary Review the study
was conducted with patients admitted directly to a medicine team with
a pharmacist. Adult patients were included who were taking at least
three chronic medications and who spoke English. Patients transferred
to the service who were unable to give a medication history or were
unable to be interviewed by the pharmacist within 48 hours of admis-
sion were excluded. 

Physicians completed the patients’ medication history, and a pharma-
cist interviewed each patient afterward. Discrepancies in medication
reconciliation were classified as appropriate or inappropriate.
Inappropriate discrepancies without reasonable cause were recorded
and categorized according to type of discrepancy such as omission or
incorrect dose, route, or frequency. 

Patel says the study involved 45 patients, the majority being African
American (76%) and female (67%). Patients were taking an average of
seven medications.

To obtain a medication history, the patient’s community pharmacy
was called 38% of the time and the patient had the medication bottles or
a list of medications 33% of the time. 

The team found a total of 130 medication discrepancies, including 74
inappropriate discrepancies, with a mean of 1.6 per patient. Patel says
most inappropriate discrepancies were due to omission of a medication
(69%). There was a moderate correlation between the number of inap-
propriate discrepancies and the number of medications. Discrepancies
contributed to temporary harm in 18% of the cases. Most errors (70%)
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led to no harm but required increased monitoring.
Patel tells Drug Formulary Review that pharma-

cists are successful in improving medication rec-
onciliation accuracy and decreasing adverse
events because of their knowledge of medications
and the thorough way in which they approach
taking a medication history.

Physician residents take medication histories

At Temple University Hospital, she says,
physician residents are responsible for medica-
tion reconciliation. In the research, the residents
did the initial work but then a pharmacy resident
interviewed the patients and took whatever other
steps were necessary, such as contacting the com-
munity pharmacy or talking with the patient’s
family. The pharmacy resident compared the

medication reconciliation she obtained with that
obtained by the physician resident and recorded
the discrepancies.

Asked how the physicians responded to hav-
ing their work checked by pharmacists, Patel says
the physicians were appreciative that the phar-
macists took the initiative to do their own medi-
cation reconciliation and suggested pharmacists
should carry out the function all the time.

“The doctors came to rely on the pharmacy res-
ident to do the reconciliation process and were
less interested in doing it themselves,” Patel says.
“We received very positive feedback.”

Patel says one of the reasons they conducted
the research was to demonstrate the practice’s
value to hospital administration in hopes of
obtaining support for making it a permanent
change. She says they were able to demonstrate
the improvements that occurred as a result of
having pharmacists involved in the medication
reconciliation process, and have requested funds
with which to hire a full-time pharmacist to be
dedicated to this process. They also are looking at
having pharmacy students become involved in
the process.

[Editor’s note: Contact Dr. Patel at (215) 707-2319
or e-mail nmpatel@temple.edu.]  ■

Inpatient insulin pen use
yields patient satisfaction
Health center is now a ‘pen hospital’

Researchers at Creighton University Medical
Center and the School of Pharmacy and

Health Professions have found that using pre-
filled disposable insulin pens rather than conven-
tional vials and syringes in hospitalized diabetic
patients led to greater patient satisfaction and
cost savings.

Pharmacy professor Estella Davis, PharmD,
tells Drug Formulary Review researchers con-
ducted a prospective, randomized, controlled
pilot study to evaluate the insulin pens compared
to the conventional vial and syringe method in
patients with diabetes reliant upon subcutaneous
insulin injections during hospitalization on two
medical-surgical units. All patients were followed
to determine the extent of glucose control while
hospitalized. They also completed a survey
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before discharge on their satisfaction with what-
ever method of insulin delivery they received and
were given a telephone survey about four weeks
after discharge to determine home insulin use.

Cost savings were determined based on the
average wholesale price of both the insulin pens
and the insulin vials and syringes.

In the study, which will be published in
Diabetes in 2008, 75 patients were enrolled in the
two groups, with 35 patients in the study group
using the insulin pens and 40 in the control group
using conventional vials and syringes. Davis
reports there were no significant differences
between admit and discharge blood glucose lev-
els or hypoglycemic and hyperglycemic events
between the two groups. 

Significantly more patients prepared their own
dose of insulin as well as self-injected their dose
using insulin pens during hospitalization.
Patients in the insulin pen group were signifi-
cantly more satisfied with multiple aspects of
their insulin experience during their hospitaliza-
tion, and a significant savings of $40 per patient
was found when insulin pens were used during
the entire hospital stay compared with the con-
ventional method. A significantly higher percent-
age of patients in the insulin pen group
continued to use the pens at home, compared
with the conventional method.

Both groups satisfied

Davis tells Drug Formulary Review that while
both groups were very positive in reporting their
satisfaction with insulin administration, more
patients in the insulin pen study group agreed
with survey questions that it was a good experi-
ence. She says one reason patients like the insulin
pens was their ease of use. They were found to be
convenient and simple and easy to use, she says,
and lent themselves to continued use at home
after patients were discharged from the hospital.
Patients said they were confident in the dose
level they were receiving and would recommend
the method to others with diabetes.

Using the average wholesale price for both
types of supplies and calculating the number of
units used in a patient’s hospital stay, researchers
projected an average cost of $108 for those in the
conventional vial and syringe group and $68 for
those using insulin pens, for a savings of $40 per
insulin pen patient.

Davis says that as a result of the research’s
findings, Creighton “is now a ‘pen hospital.’” She

says use of insulin pens is house-wide through
the university medical center as well as in its
other system facilities. 

Asked what factors led to the project’s success,
Davis cited communication with the nurse dia-
betes educators on staff and having a pharmacist
champion. She stresses the importance of ade-
quate training for staff in terms of how the pens
work, their shelf life, and how they should be
labeled. 

Their presentation was put in a poster format
from the nursing perspective, she says, and there
was a lot of buy-in for working toward the same
goal. In addition, the infection control staff was
brought in given the possibility for reduced nee-
dle sticks. 

[Editor’s note: Contact Dr. Davis at (402) 398-5646
or e-mail estelladavis@creighton.edu.] ■

Reducing medication 
discrepancies 
Pharmacists empowered to edit med lists

Using a multidisciplinary medication reconcil-
iation process can reduce the number of

medication discrepancies that occur during
admission and discharge.

That’s the conclusion of researchers at the
Mayo Clinic College of Medicine in Rochester,
MN, who define medication reconciliation as the
process of identifying the most accurate list of all
medications a patient is taking, including the
name, dosage, frequency, and route of each medi-
cation, and using that list to provide correct med-
ications for the patient anywhere within the
health care system.

“Experience from multiple organizations has
shown that a lack of medication reconciliation
accounts for 46% of all medication errors and up
to 20% of adverse drug reactions in the hospital
setting,” says lead researcher Prathibha Varkey,
MD, MPH. “To initiate medication reconciliation
at the Mayo Clinic … we pilot tested a structured
medication reconciliation program in the aca-
demic family medicine hospital service.”1

Before the study, there was no formal medication
reconciliation process in place in the study unit.
Medications were reviewed by medical residents at
admission, but pharmacists and nurses did not for-
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mally review home medications with patients. 
As part of the study, an admission medication

section was added to the electronic medical
record in the hospital summary. During patient
admission, direct care nurses recorded the
patient’s home medication use, taking informa-
tion from patients, family members, and medica-
tion bottles. Nurses, pharmacists, and physicians
used an admission medication reconciliation
form to reconcile patients’ home medications.

After completing the outpatient medication
history, the nurse placed the medication reconcili-
ation form on the patient’s chart. The unit phar-
macist collected the forms on the charts of new
admissions, compared the nursing admission
medication history to the admission medications
ordered by the admitting resident, and noted any
discrepancies. The admission medication recon-
ciliation form was also reviewed during morning
patient rounds by the attending family medicine
physician, who reconciled the discharge medica-
tion list. Any corrections that needed to be made
to hospital admission orders were communicated
to the respective medical resident and the entire
medication reconciliation process was completed
within 24 hours of patient admission.

Later, the discharge medication list in the hospi-
tal summary was compared against the patient’s
home medications list, inpatient medication profile
(active medication orders on the day of hospital
discharge), and prescriptions documented in the
electronic medical record to investigate any medi-
cation discrepancies. The discharge medication list
included medications received during hospitaliza-
tion to be continued after discharge, new medica-
tions added to the patient’s regimen, and any
medications that were to be discontinued. Changes
to pre-admission medications, new medications
ordered upon hospital discharge, and discontinued
medications were to be specifically noted on the
discharge sheet.

Pharmacists documented discrepancies

Pharmacists participating in the study docu-
mented and categorized medication discrepan-
cies by the potential severity of the error. In
addition to inaccurate medication information,
the omission of newly prescribed medications
and the lack of notation of discontinued and
changed medications were considered discrepan-
cies because of the potential for harm. 

In a second phase of the study, the processes
established in the first phase were continued, but

family medicine medical residents and staff con-
sultants were instructed to include reconciled
admission and discharge medication lists in the
hospital summary.

The researchers found that discrepancies
occurred more commonly during discharge than
during admission. Patient length of stay and the
number of medications patients were taking
were also associated with higher numbers of
discrepancies.

Before the reconciliation process was imple-
mented, 0.5 discrepancies per patient were
found on the admission medication list and 3.3
discrepancies per patient on the discharge medi-
cation list. The researchers said the discrepan-
cies may have occurred because residents forgot
to include home medications on the discharge
list that were discontinued on admission to the
hospital. The discrepancies also could be linked
to the study’s strict definition of a discharge
medication discrepancy.

The study indicates that a standardized medica-
tion reconciliation process using a multidisciplinary
approach, academic detailing, cross-checks, audits,
and feedback led to a reduction in medication dis-
crepancies. Along with a decrease in the number of
discrepancies after the medication reconciliation
process was established, the researchers also noted
a decrease in the severity of discrepancies that did
occur. 

The researchers said pharmacists were an out-
standing resource for nurses, residents, and con-
sultants as reconciliation was performed through
various stages of a hospital stay. During the
study, pharmacists had to enhance the quality of
the nursing medication lists with additional
information on several occasions. After study
results were disseminated, pharmacists at Mayo
were empowered to edit patient medication lists
in the electronic hospital summary in collabora-
tion with prescribers to enhance accuracy. Also,
pharmacists have begun taking medication histo-
ries for patients being admitted to the hospital.

Patient education needed

Although the study did not specifically target
improvement efforts at patients, the researchers
note that another study recently found that less
than 30% of patients were able to list the medica-
tions they were taking at the time of hospital dis-
charge. Patients must be taught, the researchers
said, about the importance of an accurate and
updated medication list, including non-prescrip-
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tion medications and herbal supplements, as well
as the importance of bringing medication bottles or
the most current medication list to every provider
visit or hospital at admission.

Another study at the Toronto General Hospital,
University Health Network, and the Leslie Dan
Faculty of Pharmacy at the University of Toronto,
found that involving pharmacists in obtaining and
assessing a patient’s medication history before elec-
tive surgery can significantly reduce medication
discrepancies upon admission.2

“Reconciling a patient’s home medication regi-
men with drugs prescribed in the hospital is diffi-
cult,” said lead researcher Olavo Fernandes,
PharmD, pharmacy clinical site leader at Toronto
General Hospital and an assistant professor at the
pharmacy school. “We’re also seeing sicker patients
who are being treated for multiple illnesses. What
this study clearly tells us is that involving pharma-
cists in the assessment of patients’ home medica-
tions before surgery can reduce medication
discrepancies in hospitals.”

In the study, pharmacists worked with nurses in
the surgical pre-admission clinic to interview and
assess patients’ home medication history. The
assessments were used to support surgeon pre-
scribing of patients’ home medications with a post-
operative home medication order form. If needed,
the pharmacist followed-up with the patient’s com-
munity pharmacy or family physician to clarify the
medication regimen and ensure accuracy. The con-
trol portion of the study involved nurses taking
medication histories and surgeon-generated orders
without preadmission pharmacist medication
assessments and generation of the postoperative
home medication order form.

The study found a 50% reduction in medication
discrepancies upon hospital admission after
surgery. The most common medication discrep-
ancy was omission of reordering home medica-
tions. Results also demonstrated that 29.9% of
patients with standard care (not having the phar-
macist involvement) had at least one postoperative
medication discrepancy with the potential to cause
“possible” or “probable harm” compared with
12.9% of those who had pharmacist involvement.
Clinicians have said they are optimistic they can
reduce medication discrepancies even further with
enhancements to the multidisciplinary model.

References
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Multidisciplinary approach to inpatient medication reconcil-
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[Editor’s note: Contact Dr. Varkey by e-mail at
varkey.prathibha@mayo.edu. Contact Dr. Fernandez
by e-mail at olavo.fernandez@uhn.on.ca.]  ■

Health system pharmacists
ready for BTC medications

The American Society of Health-System
Pharmacists (ASHP) says pharmacists in

hospitals and health systems are ready to play
an expanded role in patient care and medication
therapy if FDA decides to designate certain pre-
scription-only drugs as behind-the-counter
(BTC) drugs.

Testifying at an FDA hearing on the proposal,
ASHP deputy executive vice president William
Zellmer, MPH, said that much of what hospitals
do today occurs in the outpatient setting, treat-
ing hundreds of thousands of patients each year.
Some 28% of general and children’s medical-sur-
gical hospitals have an outpatient pharmacy, he
said.

According to Zellmer, ASHP has had official
policy supporting establishment of a BTC class
of drugs that would not require a prescription
but would be available only from a pharmacist
or other licensed health care professional autho-
rized to prescribe medications since 1985. 

“ASHP believes that behind-the-counter
availability of certain medications that are cur-
rently prescription-only and that have unmet
potential for improving health status would be
in the public interest,” he testified. “It has been
shown that reclassification of some prescription
medications to nonprescription products
resulted in increased patient autonomy and
healthcare knowledge, as well as improvements
in self-care behavior. 

“However, from a safety perspective, some
medications that may be potential candidates
for nonprescription status may not be ready for
widespread sale in any retail outlet. For such
medications, consumers should be able to draw
on the education, training, and experience of
pharmacists to help them assess their need for
the medication, and, if use of the medication is
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appropriate, to learn how to take it and monitor
its effects.”

Based on best practices in hospitals and health
systems, Zellmer said, ASHP believes that a phar-
macist’s practice when providing these therapies
should optimally include these features:

• an initial assessment of a patient, using a
standardized protocol such as might be devel-
oped by professional pharmacy associations, to
determine appropriateness of the medication;

• obtaining required patient health informa-
tion, such as laboratory data, to aid in the
assessment;

• counseling the patient about proper medi-
cation use, at the patient’s literacy and compre-
hension level;

 maintaining a standardized record of
behind-the-counter medications provided and
the accompanying professional services;

• with patient consent, informing the
patient’s primary care provider of any BTC
medication provided; and

• ongoing monitoring for effectiveness and
safety.

Zellmer told FDA that ASHP is developing a
policy statement on criteria for determining if a
medication is appropriate for BTC availability.
He said a draft of that statement said medica-
tions for BTC status should:

• have a well-established benefit-to-risk ratio
and high safety margin;

• have been marketed as a prescription prod-
uct for a sufficient length of time and been used
in sufficient numbers of patients;

• have evidence of effectiveness and safety at
the dose and regimen recommended for BTC
formulation;

• be used to treat a disease, symptom, or con-
dition that can be readily detected or diagnosed
by a patient or pharmacist;

• be associated with measures that can be used
to assess the medication’s effectiveness as well as
signs and symptoms of potential toxicity that can
be reliably detected and interpreted by the phar-
macist or patient; and

• not be an anti-infective agent to which
emergence of resistance is a concern.

Zellmer’s testimony suggested that as FDA
further examines potential for a BTC category,
there may be merit in having some BTC demon-
stration projects for one or more medications in
selected markets, with FDA oversight and sys-
tematic data collection. “The experiences docu-
mented in such projects would help answer the

public policy questions in the context of condi-
tions here in the United States,” he said.

He said any such demonstration projects
should include some hospital and health system
outpatient pharmacies as demonstration venues
and offered ASHP to help design such a study.  ■

[Editor’s note: Download Zellmer’s testimony at:
www.ashp.org/s_ashp/docs/files/advocacy/Final%20Ve
rbal%20Comments.pdf.]  ■

Pharmacists not required
to dispense Plan B
But must refer patient to another source

Afederal judge suspended controversial
Washington State rules that required phar-

macies to dispense the Plan B emergency con-
traceptive. The judge said the rules appeared to
unconstitutionally violate pharmacists’ freedom
of religion.

Meanwhile, Pope Benedict XVI said pharma-
cists have a right to use conscientious objection
to avoid dispensing emergency contraception or
euthanasia drugs and said they should inform
patients of the ethical implications of using
such drugs.

In the Washington case, federal judge Ronald
Leighton said the state rules appeared to force
pharmacists to choose between their own reli-
gious beliefs and their livelihood. “Whether or
not Plan B…terminates a pregnancy,” he wrote,
“to those who believe that life begins at concep-
tion, the drug is designed to terminate a life.”
He said the state’s requirements “appear
designed to impose a Hobson’s choice for the
majority of pharmacists who object to Plan B:
Dispense a drug that ends a life as defined by
their religious teachings, or leave their present
positions in the state of Washington.”

Under the judge’s order, pharmacists may
refuse to dispense the drug but must refer the
requesting patient to “the nearest” or a
“nearby” source for it. 

The preliminary injunction was issued in a
federal lawsuit filed against the state by phar-
macists and a store owner who objected to pro-
viding Plan B to customers. The case is set for
trial next October.

The state regulations required pharmacists to
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dispense Plan B and allowed individual phar-
macists to opt out only if a co-worker present in
the same pharmacy could do the job.

At the core of the debate, according to local
media accounts, is a fundamental disagreement
on whether Plan B can terminate a pregnancy. 
If it is taken within 72 hours of unprotected sex,
it generally works by preventing ovulation or
fertilization. 

It won’t terminate an established pregnancy,
but in some cases could prevent implantation of
a fertilized egg in the uterus.

Medicines should be ‘therapeutic’

Meanwhile, in a speech to participants at the
25th International Congress of Catholic
Pharmacists in Rome, Pope Benedict XVI said
pharmacists “must seek to raise people’s aware-
ness so that all human beings are protected from
conception to natural death, and so that
medicines truly play a therapeutic role.”

He urged the pharmacists to consider consci-
entious objection a right that must be recog-
nized for their profession “so as to enable them
not to collaborate directly or indirectly in sup-
plying products that have clearly immoral pur-
poses such as, for example, abortion or
euthanasia. We cannot anesthetize consciences
as regards, for example, the effect of certain
molecules that have the goal of preventing the
implantation of the embryo or shortening a per-
son’s life.”

International media accounts indicated
Benedict’s comments were welcomed in Italy,
where pharmacists are required to fill prescrip-
tions regardless of their moral or ethical posi-
tions. A national federation representing more
than 15,000 private pharmacies said the law
there would have to be changed to allow for
conscientious objection if Benedict’s recommen-
dation were to be followed. But it said it would
be difficult to apply since pharmacists could
then object to dispensing basic contraception or
other hormonal drugs prescribed for medical
reasons as well. ■

ASHP again pushes 
medication safety changes
Medication-use processes under fire

Spurred by a medication error involving dan-
gerous doses of heparin administered to the

newborn children of actor Dennis Quaid, the
American Society of Health-System Pharmacists
(ASHP) reiterated calls for systemic changes to
help reduce medication errors.

“How many wake-up calls do we need?” asked
ASHP CEO Henri Manasse, Jr., PhD, ScD. “What
keeps us up at night is that we know how to pre-
vent these serious errors. Yet here we are again, fac-
ing the exact same error that killed three infants
one year ago in Indiana.”

Manasse said ASHP has called on hospitals and
health systems to institute known safeguards and
system approaches to create a fail-safe medication-
use system. “Babies are being injured and even
dying for no reason,” said ASHP director of prac-
tice standards and quality Kasey Thompson,
PharmD. “We know how to put an end to it and
we must do it. Hospital boards of trustees and
CEOs must take this seriously and act now. It’s
important to remember that there are extremely
well-qualified and careful staff at hospitals
throughout the country. These problems are caused
by bad systems, not bad people.”

ASHP recommends that hospitals institute these
steps:

1. Involve pharmacists in designing and evaluat-
ing all medication-use processes.

2. Use the strongest preventive strategies, such
as forcing functions or constraints, in processes
involving high-risk drugs such as heparin and
high-risk patients such as newborns.

3. Limit the number of concentrations of medica-
tion available on patient care units to the one most
frequently used and dispense the others from the
pharmacy.

4. Dispense medications in unit-dose form pre-
pared by the pharmacy and limit, to the extent pos-
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sible, any additional preparation steps before
administration.

5. Always label medications with the drug name
and strength if not given immediately.

6. Implement barcode bedside scanning 
technology.

7. Simplify and standardize processes for medi-
cation use.

8. Seek and use knowledge from other institu-
tions that have solved similar problems.

9. Assess the potential for error during selection,
storage, preparation, and administration in areas
where the medication will be used, including med-
ications in automated dispensing machines.

10. Report all actual and potential errors and
use the lessons learned to improve safety of med-
ication use.  ■

Trasylol marketing 
suspended

FDA asked Bayer Pharmaceuticals Corp. to sus-
pend marketing of Trasylol®, used to control

bleeding during heart surgery, pending detailed
review of preliminary results from a Canadian
study suggesting an increased risk for death.

FDA said it asked for the suspension in the inter-
est of public safety based on the serious nature of
the outcomes suggested in the preliminary data.
The agency said it would work quickly with Bayer
and with study researchers and other regulators to
undertake a thorough data analysis to better under-
stand Trasylol’s risks and benefits.

Because there are few treatment options for
patients at risk for excessive bleeding during car-
diac surgery, FDA said it was working with Bayer
to phase Trasylol out of the marketplace in a way
that does not cause shortages of other drugs used
for that purpose. Until FDA can review the data
from the terminated study, it said, it is not possible
to determine and identify a population undergoing
cardiac surgery for which Trasylol’s benefits out-
weigh the risks. Understanding that individual doc-
tors may identify specific cases where benefit
outweighs risk, FDA said it is committed to explor-
ing ways for those doctors to have continued, lim-
ited access to Trasylol. FDA made the request after
being notified that researchers with the Ottawa
Health Institute had stopped a Trasylol study
because the drug appeared to increase risk for death
compared to other antifibrinolytic drugs used in the
study. Preliminary study data also suggested fewer
patients receiving the drug experienced severe
bleeding events. FDA issued an early communica-
tion about its ongoing safety review when it first
learned of the Canadian study data. It also had
revised Trasylol labeling to strengthen its safety
warning and limit its approved usage to patients at
an increased risk for blood loss and blood transfu-
sion during coronary bypass graft surgery.  ■

8 DRUG FORMULARY REVIEW / January 2008

Nadrine K. Balady-Bouziane
PharmD

Director of Pharmacy Services
High Desert Health System
Los Angeles County, DHS 

Adjunct, Assistant Professor 
University of Southern California

Pharmacy School 

Barry A. Browne, PharmD
Coordinator

Drug Information Services
Scott & White Hospital

Temple, TX

Thomas G. Burnakis, PharmD
Pharmacy Clinical Coordinator

Department of Pharmacy
Baptist Medical Center

Jacksonville, FL

Richard Cramer, PharmD
Drug Information Coordinator

Department of Pharmacy
Huntsville (AL) Hospital

Carsten Evans, MS, PhD
Assistant Dean of Professional

Affairs
Associate Professor of Pharmacy

Administration
Nova Southeastern University

College of Pharmacy
North Miami Beach, FL

Gae M. Ryan, PharmD
Director of Pharmacy

Oregon Health Sciences University
Hospital and Clinics

Portland, OR

Tim Stacy, RPh, MBA
System Director of Pharmacy

Children’s Healthcare of Atlanta

C.S. Ted Tse, PharmD, MBA
Pharmacy Coordinator

Advocate Trinity Hospital
Chicago

Gordon J. Vanscoy, PharmD, MBA
Assistant Dean of Managed Care

University of Pittsburgh
School of Pharmacy

EDITORIAL ADVISORY BOARD

To reproduce any part of this newsletter for
promotional purposes, please contact:
Stephen Vance
Phone: (800) 688-2421, ext. 5511
Fax: (800) 284-3291
Email: stephen.vance@ahcmedia.com
Address: AHC Media LLC

3525 Piedmont Road, Bldg. 6, Ste. 400
Atlanta, GA 30305 USA

To reproduce any part of AHC newsletters for
educational purposes, please contact:
The Copyright Clearance Center for permission
Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400
Fax: (978) 646-8600
Address: Copyright Clearance Center

222 Rosewood Drive
Danvers, MA 01923 USA



Dear Drug Formulary Review Subscriber:

This issue of your newsletter marks the start of a new continuing education (CE) semester and
provides us with an opportunity to review the procedures. 

Drug Formulary Review, sponsored by AHC Media LLC, provides you with evidence-based 
information and best practices that help you make informed decisions concerning treatment
options and administrative practices. Our intent is the same as yours: the best possible
patient care.  

The objectives of Drug Formulary Review are 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. 

Each issue of your newsletter contains questions relating to the information provided in that
issue. After reading the issue, answer the questions at the end of the issue to the best of your
ability.  

You will receive your answer sheet and evaluation form at the end of each semester.
Complete the answer sheet and evaluation form and return them in the envelope provided. 
Those passing the post-test with a score of 70% or higher will receive statements of credit within
six weeks. Health system pharmacists and pharmacy benefits managers are the target audi-
ence of this activity; however, anyone involved in prescribing, dispensing, patient counseling,
formulary selection, or reimbursement processes might benefit from participation. 

If you have any questions about the process, please call us at (800) 688-2421, or outside 
the United States at (404) 262-5476. You can also fax us at (800) 284-3291, or outside the
United States at (404) 262-5525. You can also email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing
education partnership.

Sincerely,

Brenda L. Mooney
Senior Vice-President/Group Publisher
AHC Media LLC
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It is a well-known fact that as we get older, our
bones lose mass and become increasingly

weaker. For the 34 million Americans who have
low bone mass, there is a much greater risk of
developing osteoporosis, which is associated
with a higher incidence of broken bones. 

Along with broken bones comes the effect on
morbidity, mortality, and health care costs, which
are three primary concerns for any disease state
and its treatment. All fractures may result in
chronic pain, disability, deformity, and/or
depression. A hip fracture associated with osteo-
porosis can increase mortality by 10-20%. Direct
medical costs associated with treatment of frac-
tures related to osteoporosis approached $18 bil-
lion in 2002. To prevent osteoporotic fractures,
action must be taken to decrease the development
of osteoporosis.

Prevention

The most common method of preventing
osteoporosis begins years before the majority of
patients begin to see any symptoms associated
with decreased bone mass. Including adequate
amounts of calcium and vitamin D in the diet is
important regardless of age; however, getting
enough during childhood and adolescence when
bone is actively growing is vital to future bone
health. A daily calcium intake of 1,300 mg is rec-
ommended for all children and adolescents ages
9-18 years. Adults ages 19-50 years should con-
sume 1,000 mg of calcium daily, and 1,200 mg is
recommended for adults age 51 years and older. 

To ensure maximum calcium absorption, ade-
quate vitamin D consumption (200 IU for those <

age 50, 400 IU for those ages 51-70, and 600 IU for
everyone age 71 and older) is necessary. To pre-
vent osteoporosis development, it is also impor-
tant to get adequate weight-bearing aerobic and
strengthening exercise. Decreasing alcohol and
caffeine intake and implementing smoking cessa-
tion are also important to bone health. 

Bisphosphonate Treatment

An ever-increasing number of women experi-
ence bone loss despite following diet and exer-
cise recommendations. This population requires
pharmacologic therapy to prevent or treat
osteoporosis. Available classes of antiresorptive
medications include bisphosphonates, selective
estrogen receptor modulators (SERMs), estro-
gens, parathyroid hormone, and calcitonin. All
of the medications in these respective classes
demonstrate similar reduction in vertebral frac-
ture rates in postmenopausal women. This arti-
cle will focus on the use of bisphosphonates for
the treatment of osteoporosis. 

Bisphosphonates provide the greatest increases
in bone mineral density among the antiresorptive
therapies by binding to bone apatite, or active
sites of bone remodeling. Osteoclast binding to
bone is inhibited because these destructive cells
cannot adhere to bone surfaces which contain bis-
phosphonates. Although these agents have been
proven efficacious at increasing bone mineral
density, there are several disadvantages to the use
of these medications. 

Oral bisphosphonates (alendronate, rise-
dronate, and ibandronate) are associated with
adverse effects such as heartburn, esophageal

“Breaking” update on bisphosphonate use in 
postmenopausal osteoporosis
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irritation, esophagitis, abdominal pain, diarrhea,
and other GI effects. Alendronate and risedronate
therapy has been linked to severe bone, joint, and
muscle pain, as well as ocular inflammation. Loss
of teeth and osteonecrosis of the jaw have been
reported with IV bisphosphonates given at high
doses and rarely with oral alendronate. 

To avoid esophageal injury and to ensure ade-
quate absorption, there are important administra-
tion recommendations for patients taking oral
bisphosphonates. They must be taken following 
an overnight fast with eight ounces of plain water
while the patient is in an upright position. The
patient must avoid taking anything by mouth, with
the exception of plain water, for at least 30 minutes
(60 minutes for ibandronate). 

Bisphosphonate therapy is also associated with
hypocalcemia and renal toxicity, so serum calcium
and creatinine should be monitored before begin-
ning and throughout treatment with these agents.

Alendronate (Fosamax®) and risedronate
(Actonel®) were the first two agents in this class to
be approved by the FDA for prevention and treat-
ment of postmenopausal osteoporosis. Both of
these medications also have indications for treat-
ment of men with osteoporosis and are adminis-
tered orally. For prevention of osteoporosis,
alendronate 5 mg ($79 for a 30-day supply) is
administered daily or 35 mg ($73 for four doses) is
given weekly. In regimens for the treatment of
osteoporosis, doses given for prevention are dou-
bled; a daily dose of 10 mg costs approximately 
$75 for a 30-day supply, and four doses of 70 mg
weekly costs $73. Fosamax plus D is currently
available, and it contains 2,800 IU of vitamin D3 in
addition to the 70 mg weekly dose of alendronate.
This formulation has a comparable price with the
regular weekly dose of alendronate without vita-
min D supplementation.  

Similar to alendronate, risedronate is equally
effective given orally once daily, once weekly, or
monthly (two doses given on consecutive days).
Doses recommended for treatment and prevention
of osteoporosis include 5 mg daily, 35 mg weekly,
or 150 mg monthly (two doses of 75 mg). A 30-day
supply of 5 mg tablets costs approximately $75,
and four 35 mg tablets cost $72. Actonel® with
Calcium is a product that co-packages the 35 mg
tablet of risedronate given weekly with calcium
carbonate tablets each containing 500 mg of ele-
mental calcium to be taken on the remaining six
days of the week. 

Ibandronate (Boniva®) was the third bisphos-
phonate to receive FDA approval for prevention

and treatment of osteoporosis. Ibandronate is avail-
able in an oral and intravenous formulation. 
Orally, a patient can either take 2.5 mg daily or 
150 mg monthly to increase bone mineral density.
Alternatively, an intravenous dose of 3 mg of iban-
dronate can be given once every three months. A
one-year trial comparing two doses of the IV for-
mulation to 2.5 mg daily oral ibandronate revealed
a statistically significant (P < 0.001) increase in bone
mineral density in both of the IV doses. The IV for-
mulation is also associated with decreased adverse
effects which contribute to increased patient 
compliance.

The most recent bisphosphonate to receive FDA
approval for treatment of postmenopausal osteo-
porosis is zoledronic acid (Reclast®). This medica-
tion was approved for treatment of Paget’s
disease before receiving approval for osteoporo-
sis in August 2007. Zoledronic acid is unique
among the bisphosphonates because it is only
given once a year as a 5 mg intravenous infusion.
A randomized, double-blinded, clinical trial was
published in the New England Journal of Medicine
comparing the zoledronic acid once-yearly 15-
minute infusion to placebo. This study had a
duration of three years and included 7,765 post-
menopausal women ages 65-89 years. The zole-
dronic acid treatment group demonstrated
significant reductions in the following types of
fractures: morphometric vertebral, hip, nonverte-
bral, and any clinical fracture. 

The five most common adverse events experi-
enced by patients in the study within three days of
infusion of zoledronic acid were pyrexia, myalgia,
influenza-like symptoms, headache, and arthralgia.
The use of this medication can cause hypocalcemia,
so calcium and vitamin D supplementation is rec-
ommended. Zoledronic acid was also associated
with an increase in serum creatinine of > 0.5
mg/dL; however, theses changes were transient
and no significant difference was observed in this
group compared to placebo at the end of the three-
year study period. Although an increase in the inci-
dence of serious atrial fibrillation was observed in
the zoledronic acid treatment group, no statistical
difference in the prevalence of atrial fibrillation was
found a subgroup of 559 patients who underwent
electrocardiography monitoring. The authors of the
study recommend further trials with zoledronic
acid to accurately assess the association observed
between zoledronic acid use and atrial fibrillation. 

There was no difference between the treat-
ment and placebo group in incidence of stroke.
Throughout the study period, there were no
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spontaneous reports of osteonecrosis of the jaw.
Zoledronic acid was generally well-tolerated in
study participants, but patients receiving this
medication should be regularly monitored for all
of the adverse events mentioned above. 

Cost and reimbursement

At first glance, the price of zoledronic acid may
seem like a significant disadvantage. The medica-
tion costs $1,042 for a single 5 mg dose. Zoledronic
acid is covered by Medicare, and most reimburse-
ment is expected to come from either Medicare
Part A or Part B. Medicare is expected to pay 80%
of the cost while the patient or secondary insurer
pays 20% of cost. Thus, the patient is responsible
for paying $208 when receiving the injection; this
would correspond to a monthly cost of around $17
for the medication, which is comparable to the cost
of oral bisphosphonate therapies. Zoledronic acid
is also expected to be covered under private insur-
ance and managed care organizations, but may
require prior authorization.

Conclusion

Postmenopausal osteoporosis is a very prevalent
disorder and is commonly treated with bisphos-
phonate therapy. The oral agents in this class are
very efficacious at increasing bone mineral density
but are associated with some negative adverse
effects and restrictive administration recommenda-
tions. The once-yearly zoledronic acid infusion
offers an effective alternative to the oral options
with a well-tolerated adverse effect profile. All bis-
phosphonate users should be reminded that cal-
cium and vitamin D supplementation is still vital
to bone health despite pharmacological treatment
for osteoporosis.  
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FDA recently announced these approvals:
Novartis’ Tasigna® (nilotinib) capsules has

been approved by FDA for treating Philadelphia
chromosome positive chronic myeloid leukemia
in adults whose disease has progressed on or
who cannot tolerate other therapies including
Novartis’ Gleevec® (imatinib). Imatinibis approved
for treating newly diagnosed patients with
Philadelphia chromosome positive CML. 

The approval includes a black box warning for
possible life-threatening heart problems that may
lead to an irregular heartbeat and possible sudden
death. 

Nilotinib’s effectivesss was assessed on response
rates observed in an ongoing clinical trial associ-
ated with normalization of blood counts and bone
marrow examinations. FDA said follow-up of
patients is needed to determine how long these
responses will last.

Patients can lower their chances for heart prob-
lems by taking nilotinib without food and by
avoiding grapefruit products. Patients should con-
sult with health care professionals about avoiding
other medications that can cause heart problems
while taking nilotinib. Patients with low blood
potassium or magnesium should not take nilotinib.

The most common side effects in clinical trials
included low blood counts, rash, headache, nau-
sea, and itching. Other possible serious side
effects include live damage, fluid accumulation,
and pancreas inflammation.

FDA approved Bayer’s Nexavar® (sorafenib)
for use in patients with inoperable hepatocellu-
lar carcinoma. Nexavar was originally approved
in 2005 for treating patients with advanced renal
cell carcinoma.

The agency said that in a randomized clinical
trial, the group of patients with inoperable hepato-
cellular carcinoma who received sorafenib sur-
vived 2.8 months longer than the group of patients
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who didn’t receive the drug.
Sorafenib is a kinase inhibitor that interferes

with molecules thought to be involved in chemical
messages sent within cancer cells, in forming blood
vessels that supply tumors and in cell death. 

Approval of sorafenib was based on results of
an international randomized placebo-controlled
trial in patients with inoperable hepatocellular
carcinoma. Some 600 patients were studied, 
with each patient receiving either sorafenib or a
placebo. The trial was stopped after a planned
interim analysis showed a statistically signifi-
cant advantage in overall survival for patients
receiving sorafenib. Patients who received
sorafenib survived a median of 10.7 months,
while patients who received placebo survived 
a median of 7.9 months. A separate analysis
showed that tumors progressed more slowly in
patients who received sorafenib compared to
patients who received placebo.

The most common adverse reactions in patients
taking sorafenib for hepatocellular carcinoma or
renal cell carcinoma were fatigue, weight loss, rash
or superficial skin shedding, hand or foot skin reac-
tion, hair loss, diarrhea, anorexia, nausea, and
abdominal pain. Some 20% or more of patients
experienced at least one of these reactions. 

In patients with hepatocellular carcinoma, diar-
rhea was reported in 55% of patients receiving
sorafenib. Inadequate blood supply to the heart or
heart attack were reported in 2.7% of patients
receiving sorafenib, compared to 1.3% for patients
who received placebo. New hypertension was
reported in 9% of sorafenib patients, compared to
4% of placebo patients. Elevated serum lipase, an
enzyme measuring liver function, occurred in
40% of patients who received sorafenib, compared
to 37% of patients who received placebo, and
hypophosphatemia occurred in 35% of patients
who received sorafenib, compared to 11% of
patients receiving placebo.  ■
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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. 

1. A hip fracture associated with osteoporosis can
increase mortality by: 
A. A hip fracture does not increase mortality. 
B. 1-10%. 
C. 10-20%.
D. 20-30%. 

2. Which of the following nutritional interventions
should be recommended for the prevention of
osteoporosis?
A. Adequate calcium intake
B. Adequate vitamin D intake 
C. Decreased alcohol and caffeine intake 
D. All of the above

3. Oral bisphosphonates should be taken with
meals.
A. True 
B. False

4. Zoledronic acid treatment has been shown to sig-
nificantly reduce which of the following types of
fractures? 
A. Morphometric vertebral fractures 
B. Hip fractures 
C. Nonvertebral fractures 
D. Any clinical fracture
E. All of the above

CE Questions

Newsletter binder full? 
Call 1-800-688-2421
for a complimentary 

replacement. 


