
Medication therapy management 
definition can help achieve payment
Opportunity to develop direct patient care services

Developing a widely accepted definition of medication therapy
management (MTM) and its role in the pharmacist patient care
continuum is important if pharmacists are to receive additional

payment for providing such services. That’s the conclusion of researchers
led by University of Pittsburgh School of Pharmacy assistant professor
Melissa Somma McGivney, PharmD, who developed a conceptual
model delineating the relationship between MTM and contemporary
pharmacist-provided services including patient counseling, disease man-
agement, and pharmaceutical care.

McGivney says incorporation of MTM services into the array of services
funded by the new Medicare Part D drug program is giving pharmacists
an opportunity to develop direct patient care services in the community.  

The pharmacy profession has defined MTM as “a distinct service or
group of services that optimize therapeutic outcomes for individual
patients [that] are independent of, but can occur in conjunction with,
the provision of a drug product.” Specific MTM outcomes are appropri-
ate drug use, enhanced patient understanding of appropriate drug use,
increased patient adherence with prescribed drug therapies, reduced
risk of adverse events associated with drugs, and reduced need for
other costly medical services.

The federal Centers for Medicare and Medicaid Services views MTM
as a mechanism to ensure that “medications prescribed for targeted
beneficiaries are appropriately used to optimize therapeutic outcomes
and reduce the risk of adverse events.” The American Pharmacists
Association and National Association of Chain Drug Stores have identi-
fied “core elements” of MTM services including medication therapy
review, personal medication record, medication action plan, interven-
tion and/or referral, and documentation and follow-up. McGivney says
these core elements provide a means to accomplish MTM’s comprehen-
sive goal—to focus on and create solutions for patient-specific drug
therapy problems and collaborate with other health care professionals.
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She points out the philosophy of pharmaceuti-
cal care focuses on the responsibility of the phar-
macist to “meet all of a patient’s drug-related
needs, to be held accountable for meeting those
needs, and to assist patients in achieving their
medical goals through collaboration with other
health professionals.”

Patient counseling is drug-specific

Under the general heading of “patient counsel-
ing,” McGivney says, pharmacists are expected to
offer an explanation of a prescribed drug’s pur-
pose, proper administration, length of therapy,
special directions for use, proper storage, refill
instructions, common adverse events, potential
interactions, contraindications, and guidance on
steps to take given specific outcomes.

While more than 3.2 billion prescriptions were
dispensed in 55,375 community pharmacies in
2004, only 63% of people, on average, received any
verbal information from the pharmacist about their
drug therapy. 

Based on guidelines in the Omnibus Budget
Reconciliation Act of 1990 and the Indian Health
Service, McGivney says patient counseling alone
does not constitute pharmaceutical care. Rather, it
is a tool that is included in providing pharmaceuti-
cal care. From payers’ perspectives, patient coun-
seling is focused on a specific drug product and
generally involves one-way transmission of infor-
mation from a pharmacist to a patient or caregiver.
“Despite the casual use of the term patient counsel-
ing to mean more than this, payer groups and the
literature support this simple view of patient coun-
seling,” she says. “This is an important distinction
when considering the scope of MTM to encompass
more than just patient counseling. Patient counsel-
ing begins with, and focuses on, providing infor-
mation related to the immediately prescribed drug,
with the final responsibility for following the
instructions belonging to the patient. The only doc-
umentation required is a ‘yes’ or ‘no’ checked on a
form next to the patient’s signature to indicate
whether the offer to provide the information was
accepted. Follow-up is not required and no formal
compensation mechanism is in place beyond the
dispensing fee.”

Pharmacists also are involved in disease man-
agement programs that have been developed to
ensure that population guidelines are followed.
The programs are interprofessional in nature and
may be provided by a wide variety of health care
professionals, including physicians, nurses, nutri-
tionists, and pharmacists. Disease management
focuses on a specific disease, providing patients
with the tools and knowledge they need to
assume some responsibility for their own care. 

Developing disease-management programs

Disease management programs developed by
pharmacists include anticoagulation, hypertension,
dyslipidemia, asthma, diabetes, and others.
Payment for disease management services is usu-
ally through payer contracts, with the payments
not distinct to any one profession. McGivney says
pharmacists often have had difficulty obtaining
adequate compensation for managing a patient’s
drug-related needs because the time is often shared
with other health professionals. While disease
management goes beyond patient counseling by
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addressing a patient’s drug and non-drug ther-
apy, as well as lifestyle modifications associated
with a specific disease, by definition is does not
address a patient’s entire drug regimen.

MTM is a comprehensive framework

So how is MTM different? It goes beyond patient
counseling associated with dispensing a single
product and goes beyond the education and man-
agement of a specific disease. MTM’s focus is on
the individual patient, with the intention of opti-
mizing the patient’s drug regimen to best achieve
appropriate therapeutic goals for that patient. 

McGivney says that for a pharmacist to best
understand a patient’s experience with a drug
regimen, the pharmacist must enter into a dialog
with the patient about expectations and current
drug regimen results. The pharmacist must
gather pertinent patient history to understand the
scope of the patient’s health needs. And if drug
therapy problems are identified, the pharmacist
works with the patient and the patient’s health
care practitioners to create a solution. 

Documentation of the consultation provides a
basis for follow-up between the patient and the
pharmacist to determine the outcome of the
devised plan and further optimize the therapy, if
needed. The pharmacist’s documentation also facil-
itates communication among the involved health
care professionals and justification for the services
provided and is required by the payer, along with
follow-up, to receive compensation for the service.

“MTM services offer an opportunity for a
patient to engage with his or her pharmacist in a
more meaningful and effective way,” McGivney
says. “The pharmacist takes the responsibility to
prevent or identify and resolve drug therapy
problems that arise by using a variety of strate-
gies, including comprehensive medication ther-
apy review, discussion with and education of the
patient and/or caregiver, discussion and inter-
vention with other health professionals, and pos-
sible referral to other health professionals and
pharmacist specialists as needed. MTM focuses
on the whole patient, drug therapy use, and the
recognition of a specific patient’s drug therapy
needs. It integrates the philosophy and practice
of pharmaceutical care and elements of disease
management through the pharmacist’s provision
of personalized drug-related information and
interventions suited to individual patient needs.”

McGivney suggests MTM services be viewed
as a “comprehensive framework for all drug-

focused patient care service components of the
practice of the pharmacist. The pharmacist is the
ideal professional to provide MTM services,
based on his or her knowledge of drug therapy
and accessibility to patients, especially in the
community.”

McGivney tells Drug Formulary Review that
while MTM came into existence through
Medicare’s willingness to pay for MTM services,
there are many other programs now outside
Medicare, including some Medicaid contracts.
In addition, she says, “employer groups are
doing it with a group of pharmacies or are part-
nering with for-profit companies to direct data
to pharmacists.” 

She says she hopes her paper will serve as a
baseline and will provide guidance to others on
being clear in how they describe various programs. 

[For more information: Contact Dr. McGivney at
(412) 624-8142 or e-mail somma@pitt.edu.]  ■

Diabetes project creates 
pharmacist-run program
Success has led to continued financial support

El Rio Community Health Center’s pharmacy-
based diabetes management program has got-

ten a boost with a $250,000 grant from the Bank of
America Foundation. Officials with the Tucson pro-
gram say the grant will allow them to hire a third
pharmacist for the program, which currently oper-
ates in a community clinic and a tribal clinic. 

The program began in 2001 when the El Rio
Santa Cruz Neighborhood Health Center received
some $250,000 from the federal Health Resources
and Services Administration Office of Pharmacy
Affairs to fund a diabetes management demonstra-
tion project. The health center used the funds to 
hire clinical pharmacy supervisors Sandra Leal,
PharmD, CDE, who created intensive, personalized
programs to help patients with diabetes control
their blood sugar and manage comorbid conditions.

Patients enrolled in the program achieved sig-
nificant drops in blood glucose and hemoglobin
A1C levels and significant improvements in lipid
profiles and blood pressure control, earning Leal
and her colleagues an American Society of
Health-system Pharmacists best practices award
in 2005.

“Because we were able to have such success in
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improving the care of patients with diabetes and
the comorbidities, like blood pressure and choles-
terol, we’ve continued to receive funding from
various sources, primarily grants and other local
donations,” Leal has said.

El Rio did not solicit the Bank of America
grant. Rather, a local bank branch manager who
had heard about the program inquired about the
grant and helped the center through the applica-
tion process.

Nearly 1,500 patients in the medically under-
served community receive diabetes management
services from the program. The new grant is
expected to facilitate adding 200-300 more patients. 

American Indians living in southern Arizona
have the highest diabetes rate in the nation—27.6%
for adults age 20 or older, according to federal esti-
mates. Hispanic Americans also are disproportion-
ately affected by diabetes, with 9.5% of adults age
20 and older estimated to have the condition.

According to the El Rio Foundation, 72% of
patients served by the 15 clinics in the system in
2006 were of Hispanic descent and 10% were
Native Americans. Half of clinic patients were
Medicaid beneficiaries.  ■

Too many look-alike,
sound-alike drug names
Voluntary reporting underestimates mistakes

Nearly 3,200 pairs of U.S. approved generic and
brand drug names look or sound enough alike

that health care workers mix up the medications.
That’s the finding of new research from the United
States Pharmacopeia (USP), which reviewed more
than 26,000 records in two USP-associated medica-
tion error reporting programs for 2003-2006. The
analysis also found that patients might have been
harmed, including seven mistakes that might have
contributed to or resulted in death, by 1.4% of the
mistakes attributed to look-alike and sound-alike
drugs.

USP vice president Diane Cousins, RPh, said
the number of mistakes “is probably understated
at best,” given that the programs reviewed
involve the voluntary reporting of mistakes.

Some 26,092 records examined came from
more than 670 health care facilities participating
in USP’s MEDMARX® program, while another
512 records came from the medication errors

reporting program run by USP and the Institute
for Safe Medication Practices. Less than 5% of the
records described circumstances or events that
had the capacity to cause a mix-up but did not
result in one.

Of the more than 25,000 mix-ups that actually
occurred, 65% originated in the dispensing phase
of the medication-use process, according to the
report. The report said that because all drugs pass
through a pharmacy, pharmacy personnel “have
the greater number of opportunities for error”
with medications whose names look-alike or
sound-alike.

The records on errors involving look-alike or
sound-alike drug names identified pharmacy
technicians as contributing the initial error in
38.5% of the cases, making them the category 
of staff most often mentioned. Pharmacists made
the initial error 23.7% of the time, and the respon-
sible health care worker was not identified in
some 1% of the records.  ■

Device prevents errors 
in compounding meds
Program can’t rely on human visual checking

Adevice tested at the University of Michigan
Health System was 100% accurate in identi-

fying the proper formulations of seven intra-
venous drugs. Health system officials say the
table-top device manufactured by ValiMed, a
division of CDEX, Inc., Tuscon, AZ, averted five
potentially serious medication errors over an 18-
month period at the University of Michigan’s C.S.
Mott Children’s Hospital. Hospital officials said
the university system is the first in the world to
use the device to test patient drugs compounded
in the pharmacy.

“Errors in compounding these types of medi-
cations are rare,” said University of Michigan
College of Pharmacy associate dean of clinical
sciences Jim Stevenson, PharmD. “However,
when they occur they can have a significant nega-
tive impact on patients and staff. We know from
having this technology in place that we’ve
deterred five errors that might have happened. I
really believe having technology like this needs
to be the standard around the country.”

The ValiMed device uses enhanced photoemis-
sion spectroscopy to determine if the compounds
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are correct. In the process, light is shot into the
drug compound, exciting molecules, and the
energy emitted by the excited molecules is mea-
sured by a spectrometer. Each drug compound
tested has its own “light fingerprint,” which is
compared to the fingerprint of a control com-
pound. If the fingerprints match, the drug is con-
sidered to be correctly compounded.

“Our goal needs to be to have zero tolerance
for errors,” Stevenson said. “If we wanted to
eliminate errors completely, we knew we couldn’t
continue to rely completely on human visual
checking. We needed to implement some sort of
technological solution to overlay our human pro-
cess for these drugs to be fail-safe.”

The hospital tested 40-50 samples daily, at
strengths and variations above and below the
proper dosage amount. Since the process only
takes a minute, they were able to integrate the tech-
nology into the pharmacy workflow when using it
for select high-risk products. The device is now
used at University Hospital in addition to the chil-
dren’s hospital.

More ‘fingerprints’ needed

The application was developed after Stevenson
learned that a colleague was using a similar
device to test narcotics being returned in the
operating room. He contacted the company about
developing applications to check intravenous
drug compounds prepared in the pharmacy for
accuracy. The next step, Stevenson said, is for the
company to develop more fingerprints so more
drugs can be checked.

Meanwhile, the Institute for Healthcare
Improvement cited Contra Costa Regional
Medical Center in Martinez, CA, for its successes
in reducing medication errors. The hospital
formed a team of physicians, nurses, pharmacists,
and pharmacy technicians who met for 45 min-
utes every week for two and half years. The team
audited medical charts and found that in 26% of
cases, a medication a patient was taking at home
was not mentioned on an admission form. 

They designed a form for doctors to complete
with boxes to check for each home medication,
showing whether it should be continued, discon-
tinued, or modified during the hospital stay. The
form becomes part of the medical record so nurses
and physicians don’t have to hunt through files to
determine a patient’s medications. 

Quarterly hospital medical records audits
have shown the percentage of home medications

not mentioned in admitting orders has dropped
to 1.1%. 

After implementing the program in admis-
sions, the team set up similar procedures for in-
hospital transfers. Physicians no longer can just
write “continue previous orders,” but must
specify drugs to be administered.

And there is a form for physicians to fill out
listing which medications should be taken after
discharge, including the dose and timing.  ■

Pharmacists become 
clinical service providers
Compensation for clinical pharmacy services key

The American College of Clinical Pharmacy
(ACCP) believes that within 20-30 years, most

clinical pharmacy specialists will be board-certified
specialists. A paper published in Pharmacotherapy
outlines a rationale for the need for board-certified
specialists, describes specialty board certification,
and gives recommendations for attaining the
vision. 

Members of the 2005-2006 ACCP Certification
Affairs Committee wrote that a consensus docu-
ment prepared by the Joint Commission of
Pharmacy Practitioners (ACCP, the Academy of
Managed Care Pharmacy, the American College 
of Apothecaries, the American Pharmacists
Association, the American Society of Consultant
Pharmacists, the American Society of Health-
system Pharmacists, and the National Community
Pharmacists Association) expresses a shared vision
that “pharmacists will be the healthcare profession-
als responsible for providing patient care that
ensures optimal medication therapy outcomes.” 

It is clear from that Joint Commission of
Pharmacy Practitioners vision that most pharma-
cists of the future are expected to be clinical phar-
macy practitioners who provide advanced patient
care services, the report says. That vision is consis-
tent with the ACCP vision that in 20-30 years most
clinical pharmacy practitioners will be board-certi-
fied specialists.

Three types of credentials available to pharma-
cists are identified in the report as 1) credentials
needed to prepare for practice, such as academic
degrees; 2) credentials needed to enter practice,
such as licensure, and to update professional
knowledge and skills, such as relicensure under
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state law; and 3) credentials that pharmacists vol-
untarily earn to document their specialized or
advanced knowledge and skills, such as post-
graduate degrees, certificates, and certification.

Several types of credentials are voluntarily
sought by pharmacists to demonstrate special-
ized skills and knowledge. Credentials in the
pharmacy profession can be obtained through a
variety of ways, such as a certificate awarded at
the completion of a lengthy and targeted disease
state-specific continuing education program or
the examination process required to become
board-certified by the Board of Pharmaceutical
Specialties (BPS).

Certificate vs. certification vs. licensure

The ACCP committee members draw a distinc-
tion between certificate programs and certifica-
tion and licensure. Certificate programs are a
mechanism for pharmacists to receive credentials.
The Accreditation Council on Pharmaceutical
Education defines pharmacy certificate programs
as “structured and systematic postgraduate con-
tinuing education experiences for pharmacists
that are generally smaller in magnitude and
shorter in time than degree programs, and that
impart knowledge, skills, attitudes, and perfor-
mance behaviors designed to meet specific phar-
macy practice objectives.”

Compared with other forms of continuing phar-
maceutical education, pharmacy certificate pro-
grams are designed to instill, expand, or enhance
practice competencies through systematic acquisi-
tion of specified knowledge, skills, attitudes, and
performance behaviors. Certificate programs are
educational activities undertaken by individuals.

In comparison, certification is a process by
which a non-governmental agency such as a pro-
fessional association grants recognition, after
assessment, to an individual who has met certain
predetermined qualifications specified by that
organization. The formal recognition of certifica-
tion is granted to an individual to designate to
the public that the person is competent to prac-
tice in the designated area of certification.

And as with certification, licensure relates to
the recognition of an individual and involves pre-
determined qualifications, but the granting
agency is governmental, and licensure provides a
legal basis for practice.

According to the ACCP committee, the history
and evolution of specialists in pharmacy are
much shorter than for those in medicine and

other health care disciplines. Only since the late
1960s and early 1970s have various pharmacy
visionaries and organizations encouraged and
proposed development of specialty practitioners
to benefit patient care and the profession. The
American Pharmaceutical Association established
the Board of Pharmaceutical Specialties in 1976 to
grant specialty certification to qualified pharma-
cists. Since then, five specialty practice areas have
been established—nuclear pharmacy, nutrition
support pharmacy, pharmacotherapy, psychiatric
pharmacy, and oncology pharmacy. As of
December 2005, more than 5,000 pharmacists
have been BPS-certified. 

The committee says the value of BPS certifica-
tion is evident on many levels. Thus, although
the fundamental intent of certification has been to
enhance patient care, current board-certified
pharmacists have experienced a number of per-
sonal and professional benefits, including
increased marketability and acceptance by other
health care professionals, improved feelings of
self-worth, and a feeling that they are seen as set
apart from general practice pharmacists. Some
board-certified pharmacists have received finan-
cial rewards, including salary increases, job pro-
motion, bonus pay, and direct compensation for
services. In some states, BPS certification enables
pharmacists to participate in collaborative drug
therapy management.

Significant changes need to achieve vision

If pharmacists are to move into a role as
providers of clinical pharmacy services, several fac-
tors will need to be considered. First, most other
health care professionals who are considered
providers of direct patient care are required to be
board certified and are expected to maintain their
credentials. Second, recognition of the pharmacist
as a provider may influence reimbursement for cog-
nitive services. And third, pharmacists in advanced
practiced roles have increased professional liability
as a consequence of providing clinical services. “A
standardized system of credentialing, such as certi-
fication by the BPS, may provide a mechanism to
address these concerns,” the committee said.

A significant barrier to achieving the vision of
credentialing is the lack of dependence of com-
pensation for clinical pharmacy services on BPS
certification. “Payers have not yet used board
certification as a criterion for compensation,”
the report noted. “Although board certification
may not be the sole criterion for compensation
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eligibility, it certainly should be used as a defensi-
ble means of demonstrating advanced knowl-
edge in pharmacotherapy.”

[More information is available on-line at
www.accp.com.]  ■

Baxter heparin linked to
allergic reactions

Baxter Healthcare Corp. temporarily stopped
manufacturing multiple-dose vials of heparin

due to a spike in reports of serious allergic reac-
tions and hypotension in patients receiving bolus
doses of the drug. Serious reactions to Baxter
heparin have included difficulty breathing, nau-
sea, vomiting, excessive sweating, and rapidly
falling blood pressure that can lead to life-threat-
ening shock. Four people died after receiving
heparin, FDA said, although the relationship to
the drug is unclear.

Attention quickly turned to a Chinese plant
that manufactures the active ingredient in hep-
arin for Baxter. FDA records indicated the firm
had been misidentified and had not been
inspected before Baxter’s application for heparin
was approved. 

FDA said some 350 adverse events associated
with Baxter heparin have been reported since the
end of 2007, compared to less than 100 reports in all
of 2007. Most of the reports came from hemodialy-
sis centers, almost exclusively involving patients
receiving a bolus dose. While most of the reports
involved multiple-dose vials, FDA said, several
cases included patients who received a bolus dose
after their health care professional combined hep-
arin from single-dose vials. ■

Injunction against EC
requirement continues

AWashington State federal judge has refused to
lift an injunction that prevents a state policy

from going into effect to require pharmacies in the
state to dispense emergency contraception. 

The injunction was issued in a July 2007 suit
brought by a pharmacy owner and two pharma-
cists claiming that the state Board of Pharmacy rule
establishing a duty to dispense emergency contra-
ception violated their civil rights. Federal judge
Ronald Leighton issued the November 2007
injunction that allows pharmacists who oppose
emergency contraception to refer customers to
other pharmacies. Under the court-established
“refuse-and-refer” policy, as long as pharmacists
immediately refer customers to nearby pharmacies,
the state can’t punish the pharmacy for declining to
provide emergency contraception.

The state Department of Health and Board of
Pharmacy asked Leighton to lift the injunction
until the 9th U.S. Circuit Court of Appeals rules on
the case. The agencies said state residents have a
legal right to obtain emergency contraception from
pharmacies and that the injunction “broadly
infringes on that right, placing the public at greater
risk of denial of access to care.” However, Leighton
said he believes the arguments from each side are
not based on an effort to establish sound health pol-
icy, but rather stem from bitterness between the two
sides. “I do not get the impression that this is a solv-
able problem,” he said, “and it’s not an issue that
anyone wants to have solved.” He said the case ulti-
mately could get to the U.S. Supreme Court.  ■

New antibiotics don’t 
help VRE patients

Researchers say the discovery of potent 
new antibiotics has not led to significant
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improvement in patients with vancomycin-resis-
tant Enterrococcus (VRE) bacteremia. “This suggests
that vancomycin resistance does not significantly
influence mortality,” said Kristine Mace
Erlandson, MD, and colleagues in a report in the
January 1 Clinical Infectious Diseases.

The researchers looked at 113 patients with VRE
bacteremia treated at the University of Nebraska
Medical Center from August 1993 to September
2005. Some 71 patients were initially treated with
linezolid, 20 with quinupristin-dalfopristin, and
22 with combinations of other agents. Overall, 42
of the 113 patients (37.2%) died and in 29 of the
deaths (69%), VRE bacteremia was the cause or a
significant contributor to mortality.

The analysis showed significantly fewer deaths
in the linezolid group compared with the other
agents. However, Erlandson says that after adjust-
ment for severity of illness, treatment group was
not a significant independent factor in mortality ■

ASHP urges BTC 
consideration for statins

The American Society of Health-system
Pharmacists (ASHP) says existing models of

over-the-counter (OTC) dispensing are not suffi-
cient to ensure safe and effective use of cholesterol-
lowering statins, and recommends instead that
FDA consider placing them behind-the-counter
(BTC). ASHP released its position in a letter to FDA
for a joint meeting of the agency’s Nonprescription
Drugs Advisory Committee and the Endocrinologic
and Metabolic Drugs Advisory Committee that was
considering a request from Merck for OTC status
for its Mevacor® (lovastatin). “ASHP does not sup-
port reclassification to OTC status as that status is
currently constructed, although the society does
believe that alternative nonprescription models for
dispensing these valuable medications should be
explored,” the letter said. The society said it would
support implementation of a BTC system that
would require an initial laboratory assessment of
LDL-C levels and ongoing monitoring of response
to statin therapy to alleviate concerns that patients
in the highest risk groups for cardiovascular disease
might receive BTC therapy at suboptimal dosing. 

“Pharmacist consultation would prevent inap-
propriate use of statins and result in increased
physician referrals for those patients who need
more complex care,” ASHP said.

The society noted that once statin therapy starts,
ongoing evaluations are needed to assess the
patient’s response, reassess risk factors, and moni-
tor for and report adverse drug events. “The exist-
ing model for OTC medications would place the
entire burden for performing these functions on the
patient,” ASHP said. “  ■
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Tumor lysis syndrome (TLS) is a serious and
life-threatening complication that is fre-

quently seen following initiation of chemother-
apy. It is most commonly associated with the
treatment of lymphoproliferative malignancies
such as acute lymphocytic leukemias and non-
Hodgkin lymphomas. Risk factors include
rapidly proliferative bulky tumors, tumors with
high sensitivity to chemotherapy, extensive bone
marrow involvement, and lactate dehydrogenase
levels > 1,500 IU. 

Metabolic disturbances

The condition is characterized by metabolic 
disturbances that include hyperkalemia, hyper-
uricemia, and hyperphosphatemia with secondary
hypocalcemia. These metabolic disturbances result
from release of intracellular contents (i.e., ions and
metabolic by-products) into the systemic circula-
tion due to rapid killing of neoplastic cells and
are usually seen within 48-72 hours after start-
ing chemotherapy with hyperkalemia often
appearing first. 

Acute renal failure, which often develops due
to calcium-phosphate and uric acid crystal depo-
sitions in the renal tubules, is another concern
with TLS. Also, because the kidney is the main
organ involved in the clearance of potassium,
phosphate, and uric acid, pre-existing renal
impairment or intravascular volume depletion
puts the patient at significantly more risk of
developing TLS and acute renal failure. 

Identification of patients at high risk for devel-
oping TLS is of key importance, as delay in rec-
ognizing TLS and initiating treatment can be

life-threatening. The treatment strategy should
include adequate hydration and management of
metabolic disturbances. Intravenous hydration,
with continuous infusion as high as 4-5 L/day,
should be started 24-48 hours before beginning
chemotherapy and continue 48-72 hours after
chemotherapy is complete unless otherwise con-
traindicated. 

Management, treatment, prevention

There are various approaches to management
of the metabolic disturbances associated with
TLS. In the case of acute renal failure, hemodialy-
sis may prove the most appropriate method of
managing the associated metabolic abnormalities.
Management of hyperkalemia and hyperphos-
phatemia should be aggressive and include care-
ful monitoring. Management of hyperuricemia
includes the option to alkalinize the urine through
the use of intravenous sodium bicarbonate with
the goal to achieve a urinary pH close to.7

Because uric acid is more soluble in alkaline envi-
ronments, urine alkalinization may reduce the
amount of uric acid crystallization in the renal
tubules. The danger associated with urinary alka-
linization is that it may promote calcium-phos-
phate precipitation in the renal tubules. 

Another option for the prevention/treatment
of hyperuricemia is the use of a uric acid-lower-
ing agent (i.e., allopurinol or rasburicase).
Allopurinol inhibits xanthine oxidase, the
enzyme responsible for the formation of uric
acid. The recommended dosage of allopurinol 
is 600-800 mg PO daily for 2-3 days or 200-400
mg/m2/day IV (maximum of 600 mg/m2/day

Tumor lysis syndrome: An ounce of prevention is 
worth a pound of cure

By Jon Case, PharmD, Pharmacy Practice Resident, Huntsville Hospital, Huntsville, AL



IV) as a continuous infusion or in equally divided
infusions at 6-, 8-, or 12-hour intervals. It is rec-
ommended that the final concentration not
exceed 6 mg/mL. 

Rasburicase is a recombinant urate oxidase,
which metabolizes uric acid to a more soluble
metabolite (allantoin) and is not naturally found
in humans. Rasburicase presents a good choice in
the treatment of baseline hyperuricemia in that it
can break down existing uric acid whereas allop-
urinol cannot. The recommended dosage of ras-
buricase is 0.15 mg/kg or 0.2 mg/kg as a single
IV infusion over 30 minutes for up to five doses
given no more frequently than daily. After one
dose, there is often a dramatic decrease in serum
uric acid and further doses may not be needed.
Monitoring electrolytes, hydration status, and
uric acid concentrations should be used to iden-
tify the need for additional doses of rasburicase.

The safety of rasburicase has been established
only for a single course of therapy. Gastrointestinal
symptoms along with hypersensitivity reactions
are the most commonly reported adverse events.
Because breakdown of uric acid by rasburicase
causes the formation of hydrogen peroxide,
patients with documented glucose-6-phosphate
dehydrogenase deficiency should not be given
rasburicase due to the increased risk of hemoly-
sis. Also, known hypersensitivity (anaphylaxis)
or hematologic (hemolysis, methemoglobinemia)
reaction to rasburicase or any of its components
is a contraindication for the use of this drug.
Serious hypersensitivity reactions (e.g., urticarial
rash, Stevens-Johnson syndrome, toxic epider-
mal necrolysis) to allopurinol have been reported
and should be monitored for in patients receiv-
ing this drug.

Both allopurinol and rasburicase are effective
in managing elevations of uric acid levels in
patients. The choice of one drug over the other
should be based on patient-specific factors and
drug cost considerations. 

Cost comparison 

The drug acquisition cost of allopurinol is
much lower, especially if oral administration is
possible, compared to rasburicase (one day of
therapy, adult dose calculated as 70 kg or BSA
1.73 m2: rasburicase = $3,500; IV allopurinol =
$800.00; oral allopurinol = $0.32). Due to the
increased cost, rasburicase should be reserved for
patients that are at high-risk for developing TLS
and hyperuricemia with impaired renal function,

patients that need a rapid reduction in uric acid
levels, patients that have a history of a serious
adverse drug reaction to allopurinol, or patients
who are not responding to allopurinol therapy. 

Conclusion

Tumor lysis syndrome presents a significant
clinical problem in which early detection and ini-
tiation of treatment is important to the outcome
of the patient. The treatment strategy for TLS
should include adequate hydration, management
of electrolyte disturbances, and correction of uric
acid levels. The currently available uric acid-low-
ering agents, allopurinol and rasburicase, can
both provide a significant clinical benefit in a
patient with TLS when used appropriately. 
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An Awakening to
Narcolepsy

By Lori Lawson, PharmD Candidate, Harrison
School of Pharmacy, Auburn University

Narcolepsy is a chronic neurological disorder,
mistakenly thought to occur only rarely.

However, approximately 5% of patients seen at
the American Academy of Sleep Medicine in the
United States have this disease and it is esti-
mated that as many as one in 2,000 Americans
have narcolepsy.1,2

Narcolepsy is characterized by uncontrollable
sleepiness and intermittent manifestations of
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REM sleep at periods when a person should nor-
mally be awake. Most patients also experience
cataplexy, which is partial or generalized loss of
skeletal muscle tone and power in response to
emotion, especially amusement, anger, and ela-
tion. Other common symptoms include: sleep
paralysis, hypnagogic hallucinations (vivid,
dream-like experiences at the start of sleep), dis-
turbed nocturnal sleep, and automatic behavior.3

This disease has many clinical facets. Sleep
attacks can occur at any time and can be very dis-
abling. Patients may involuntarily fall asleep
while driving, eating, working, or talking. Hence,
this is a dangerous disease that could lead to acci-
dents and loss of employment.

Researchers have identified a potential bio-
chemical basis of narcolepsy. In humans,
hypocretin, a neurotransmitter, is reduced or
undetectable in many but not all patients with
narcolepsy associated with cataplexy. Research
data on hypocretin continue to be accumulate
and in the future hypocretin therapy may be an
option.

Treatment options

Treatment can make a significant difference 
in these patients’ lives. The excessive daytime
sleepiness is most commonly treated with stim-
ulants. In 1999, the FDA approved modafinil
(Provigil®), a novel stimulant with an unclear
mechanism of action that may increase hypocre-
tin activity. Apart from modafinil, all stimulants
are centrally acting sympathomimetic agents that
increase the release of monoamines in the synap-
tic cleft and block their reuptake.4 Modafinil is
now considered first-line treatment for nar-
colepsy.2 Modafinil is not a psychostimulant
and it does not cause psychomotor agitation, 
disruption of night-time sleep, inappropriate
mood shifts, or the potential for addiction. In
June 2007, the FDA approved the active isomer
of modafinil, armodafinil (Nuvigil®), also indi-
cated for narcolepsy. Armodafinil has very simi-
lar pharmacokinetics, dosing, and adverse effects
as compared to modafinil, and at this time,
armodafinil appears to have no clinical advan-
tages over modafinil.5,6

Other stimulants used to treat excessive day-
time sleepiness include amphetamine, metham-
phetamine, dextroamphetmaine, and methyl
phenidate.1 These drugs can cause insomnia,
hypertension, palpitations, and irritability.
However, many patients tolerate these drugs

without significant side effects. Tolerance to
these medications may also occur, necessitating
an increase in dose to achieve the same control
of symptoms.2

The goal of stimulant therapy is to treat to near
normal alertness with minimal adverse effects.
Dosages should be started out low and increased
as needed and as tolerated. Many physicians are
weary of increasing the dose for fear of inducing
tolerance or dependence. While tolerance does
occur in some patients, abuse is rare in patients
who do not have a history.4

Selegiline, a monoamine oxidase inhibitor, is
an effective treatment for all narcoleptic symp-
toms. However, experience with the high doses
needed for narcolepsy is limited and diet-
induced hypertension is a danger at effective
doses.1

Unfortunately, stimulants do not treat cata-
plexy effectively. Common drug therapies include
tricyclic antidepressants such as protriptyline,
imipramine, and clomipramine, and selective sero-
tonin reuptake inhibitors such as fluoxetine and
paroxetine. Sodium oxybate or gammahydroxybu-
tyrate (GHB) was granted FDA approval in 2002
for the treatment of cataplexy and daytime sleepi-
ness in patients with narcolepsy. It is an old seda-
tive drug with considerable abuse potential, and is
available only from one national specialty phar-
macy on a named-patient basis. Sodium oxybate 
is a neurotransmitter found in the brain, and
research demonstrates that nightly administration
of sodium oxybate helps produce sleep patterns
more closely resembling normal sleep patterns.2

Nonpharmacological therapies include main-
taining regular sleep and wake times, avoiding
shift work, and working in a stimulating envi-
ronment. It is often said that naps throughout
the day are helpful, but objective data are 
contradictory.1
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FDA recently announced these approvals: FDA
approved Medtronic’s Endeavor® Zotarolimus-

Eluting Coronary Stent for use in treating patients
with narrowed coronary arteries. FDA said the
Endeavor is the first drug-eluting stent approved
since 2004 and the first since FDA convened its
Circulatory System Devices Panel in 2006 to dis-
cuss evidence of the rare risk of blood clots occur-
ring in patients who receive drug-eluting stents.

FDA said slow release of zotarolimus over time
prevents the artery from re-narrowing when tissue
begins to form. 

Medtronic provided data from seven clinical tri-
als in its marketing application. FDA said studies
showed that the Endeavor significantly reduced
the number of major coronary events, such as
heart attack, cardiac death, and repeat procedures
to reopen the artery, compared to a bare-metal
stent. It also cut the resteonosis rate by about half. 

Imaging studies on a subset of patients indi-
cated that Endeavor’s restenosis rate was higher
than what is seen in drug-eluting stents already
on the market. But it had a similar number of
coronary events when compared to one of these
stents. The number of adverse events experienced
by patients implanted with the Endeavor stent
was similar to those that occurred in patients
implanted with bare-metal stents and existing
drug-eluting stents.

The Endeavor stent thrombosis rate was 0.4% at
one year and 0.5% at two years, a rate similar to
that for bare-metal stents. To reduce such clotting
risk, patients receiving an Endeavor stent will
need to take blood-thinning medication for at least
six months after implantation and should consider
continuing the regimen for 12 months if they are
not at an increased risk of bleeding complications.

• Teva Pharmaceuticals’ generic version of
Fosamax® (alendronate sodium tablets) was
approved by FDA for treating osteoporosis.
Teva will manufacture alendronate sodium
tablets in three once-daily dosing strengths (5
mg, 10 mg, and 40 mg) and two once-weekly
dosing strengths of 35 mg and 70 mg.

In addition, Barr Laboratories was approved
to manufacture a 70 mg once-weekly dose of the
drug. ■
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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. 

13. Risk factors for tumor lysis syndrome include: 
A. rapidly proliferative bulky tumors. 
B. tumors with high sensitivity to chemotherapy. 
C. extensive bone marrow involvement. 
D. lactate dehydrogenase levels > 1,500 IU.
E. All of the above

14. The drug acquisition cost of rasburicase is
much lower than allopurinol, especially if oral
administration is possible. 
A. True 
B. False

15. Narcolepsy is characterized by which of the
following? 
A. Uncontrollable sleepiness 
B. Intermittent manifestations of REM sleep at
periods when a person should normally be
awake 
C. Cataplexy
D. All of the above

16. Which of the following is considered first-line
treatment for narcolepsy?
A. Armodafinil 
B. Gammahydroxybutyrate 
C. Modafinil
D. Selegiline 

CE Questions
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