
Transitioning patients from clinic to
physician-managed care didn’t work
Significant decrease in control after transition to physician

What do you do when your successful hospital-based anticoag-
ulation clinic has more patients than available slots? Detroit
Medical Center pharmacist Candice Garwood, PharmD,

faced that situation about three years ago and tells Drug Formulary
Review she thought she had come up with a workable solution—transi-
tion the most stable patients from the pharmacist-managed clinic to
their physicians to continue their anticoagulation care.

“Out of our dire need to be able to care for more patients, we developed
a proposal and presented it to the hospital P&T committee,” Garwood
tells DFR. “Our study to determine the success of that proposal came as a
result of the change. The P&T committee approved the plan but wanted us
to determine how well it had worked.”

The plan was simple: Discharge patients after their warfarin therapy
was stabilized to their physicians so the clinic pharmacist would have
more time available for less stable patients.

“We thought it went well,” Garwood says. “But when we analyzed it, it
didn’t seem like we were doing very well.”

Garwood and her colleagues from Detroit Medical Center and the
Eugene Applebaum College of Pharmacy and Health Sciences at Wayne
State University published their findings in the January 2008 issue of
Pharmacotherapy.1

Optimal warfarin dosing is expressed in terms of international normal-
ized ratio (INR), a test measuring blood clotting time and comparing it to
an average. According to recent research, patients with an INR that is in
the therapeutic range more than 75% of the time have significantly fewer
episodes of major and minor bleeding. “Patients’ INRs must remain stable
within their therapeutic range to minimize complications associated with
anticoagulation therapy,” Garwood says. 

In a number of other studies, anticoagulation clinics managed by phar-
macists have demonstrated improved care in patients receiving warfarin
therapy compared with patients managed by their physicians. 
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Not only have pharmacist-managed clinics
been associated with improved patient outcomes,
including greater time in the therapeutic range,
lower rates of significant and fatal bleeding, and
lower rates of thromboembolic events, but they
also have resulted in lower health care costs.

Thus, one study found that cost reductions asso-
ciated with pharmacist-managed clinics included
fewer emergency room visits, decreased hospital-
izations, and an annual health care cost savings of
$162,058 per 100 patients in 1998.

Identifying transition candidates

Garwood says the Detroit Medical Center transi-
tion program was proposed to allow new patients,
and especially high-risk patients receiving bridge
therapy with low-molecular weight heparin and

warfarin therapy, to be seen in the clinic. 
“Clinic personnel, pharmacy administration, and

hospital administration determined that the best
candidates for discharge from the anticoagulation
clinic would be those who had achieved a high
level of anticoagulation control,” Garwood says, “as
it was assumed that these same patients would be
most likely to maintain good anticoagulation con-
trol once transitioned to physician-managed care.”

The clinic’s discharge policy for patients stabi-
lized on anticoagulation therapy was presented to
the Cardiovascular and Thrombosis subcommittee
of the P&T committee. Patients were defined as
clinically stable and eligible for transfer to physi-
cian-managed care if five of their last six INR values
were within the targeted therapeutic range when
the patient’s therapeutic goal was 2.0-3.0 or 2.5-3.5,
or having four of their last six INR values in the tar-
geted therapeutic range for those with an individu-
ally narrowed therapeutic range (such as a range
width of 0.5 INR unit). Patients were excluded if
they discontinued warfarin within six months after
discharge from the anticoagulation clinic or if they
had resumed receiving medical care at one of the
medical center’s other anticoagulation clinics.

A total of 42 patients went through the process
of stable transition to physician-managed care. Two
of the 42 were subsequently excluded from the
analysis because one had anticoagulation therapy
stopped by his physician and the other was
referred by his physician to a different pharmacist-
managed anticoagulation clinic within the medical
center. Records on the remaining 40 patients were
retrospectively reviewed.

Anticoagulation control decreased 

The analysis revealed a significant decrease in
anticoagulation control in the patients who transi-
tioned to physician care. Before the transition, 76%
of INRs were in the target range. But after transi-
tion only 48% were in the target range. Garwood
says they found the median time to first follow-up
INR after transition was 41 days. They also found
that the number of INRs above 4.5 and below 1.5
increased significantly after transition from the
anticoagulation clinic. 

Likewise, after transition there was an increased
need for additional medical care related to either
over- or under-anticoagulation. Before transition
from the anticoagulation clinic, two anticoagula-
tion-related emergency department visits for
symptoms related to bleeding were reported for
the same patient. After transition of stable patients,
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however, 13 cases of additional medical care were
reported among seven patients. Seven of the cases
required a physician office visit and six resulted in
emergency room evaluation. Twelve of the events
after transition were related to bleeding and one
was thrombosis-related. Garwood says the fre-
quency of INR assessment decreased after transi-
tion to physician-managed care.

Patient satisfaction surveys on pharmacist-
managed care were completed by 39 of the 40
study patients, while 23 patients reported on
physician-managed care. Garwood says statisti-
cally significant differences favoring pharmacist-
managed anticoagulation were noted in all
clinical care areas. There were no statistically sig-
nificant differences in service-oriented questions.

“This study suggested better control of INR
values and decreased need for anticoagulation-
related medical care when warfarin management
was performed by a pharmacist-managed antico-
agulation clinic than by a physician in a usual
care setting,” Garwood says. “This low level of
anticoagulation control was not unique to first
follow-up, as it persisted through the six-month
period of usual care management with only
36.5% of each patient’s INRs in the therapeutic
range. We believe that the stability of patients
receiving anticoagulation therapy in our clinic is
a function of patient participation in care and of
clinical services provided by the pharmacists.
Loss of anticoagulation control in our patients
after transition to physician care supports our
contention that the pharmacist’s involvement in
anticoagulation management has a significant
impact on stability. Once patients were transi-
tioned out of the clinic, our study reflected previ-
ously published findings, as anticoagulant
control reverted to a decreased level consistent
with other studies.”

Garwood says study analysis revealed some
additional interesting findings. First, there was
considerable variability in frequency of INR
assessment after transition to physician usual
care. Although guidelines from the American
College of Chest Physicians recommend an inter-
val of INR monitoring no more than four weeks
apart, even in patients with the most stable INRs,
physician monitoring at Detroit Medical Center
took place on average at intervals of more than
four weeks. “In fact,” she says, “time to first fol-
low-up of INR after transition was a median of 41
days, which is well beyond the recommended
interval of four weeks. Included in our findings is
the discovery that three patients continued to

receive warfarin after transition from the clinic
without a single INR determination during the
six-month transition period.”

The average time between INR evaluations
before transition was three weeks. Garwood says
that can be explained by the fact that the clinic
pharmacists preemptively will reassess anticoagu-
lation based on nutritional and drug therapy
changes to prevent deterioration of anticoagulation
rather than reacting to deterioration. As such, she
says, some patients will sometimes require more
frequent visits to prevent deterioration in anticoag-
ulation control, thus maintaining stability.

Practice environment may be key

Although the root cause for discrepancy with
regard to INR reassessment between the pharma-
cist-managed anticoagulation and physician-
managed care could not be determined from the
study, Garwood tells Drug Formulary Review she
has some ideas on the subject.

“First,” she says, “the clinic saw people in per-
son while the doctors often managed anticoagula-
tion by phone. There may be decreased vigilance
in INR monitoring by physicians who are overbur-
dened with other patient concerns. Also, there
may be less familiarity with the pharmacokinetic
properties of warfarin and its dosing among
physicians when compared with pharmacists spe-
cializing in anticoagulation management. Finally,
the discharge policy may not have created a seam-
less transition of anticoagulation management
back to the physicians.” 

The way the transition worked, physicians were
notified of the policy by letter and then were con-
tacted by fax or mail with information on transition
care for each patient. Patients were instructed to
contact their physician for their next appointment. 

“Anticoagulation clinic patients routinely
undergo extensive education on the importance of
regular INR monitoring,” Garwood says, “with
education repeated at every clinic visit. But the
study revealed a lack of patient self-directed care as
evidenced by patients allowing decreased INR
monitoring despite receiving extensive and repeti-
tive education to the contrary.” Satisfaction survey
results showed that patients believe the clinic phar-
macists had more experience managing anticoagu-
lation control when compared with their physician.
Patients also noted satisfaction with point-of-care
testing, which allowed for immediate INR results
and anticoagulation management.

Garwood tells DFR that because of the study
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results, the transitioning of patients to physician
care was stopped and all patients are once again
being treated in the clinic. “We knew the P&T com-
mittee would not look favorably at what was hap-
pening and so we resumed keeping the patients,”
she says.

However, during this interview, Garwood said
another crisis was coming in the clinic and it might
soon have to close to new patients unless another
FTE clinic position could be added. However,
adding a new position would create its own space
and other issues. 

Asked if she sees a way that anticoagulation clin-
ics could successfully transition stable patients to
physician care, Garwood suggests it might work
better in a closed system. “At Detroit Medical
Center,” she says, “any doctor can refer patients to
the clinic and thus transitioning patients often were
returned to physicians who had no direct relation-
ship with the clinic pharmacists. There were all
sorts of problems, just in finding physician contact
information, finding patients who had moved, etc.
A system like this might work better if patients are
coming from only one practice and are sent back to
a doctor who sees them routinely and who has a
relationship with the pharmacists. Not having a
personal relationship with the doctors who referred
patients raised the potential for a bad result. So
much is dependent on the practice environment.”

[Editor’s note: For more information contact Dr.
Garwood at cgarwood@wayne.edu or telephone (313)
966-7883.]
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CDIX program makes alerts
more meaningful
Alerts limited to those deemed critical

Electronic drug interaction alerts can be useful in
preventing harmful drug-drug interactions, but

too many clinically insignificant alerts can lead to
“alert fatigue” and clinically significant alerts may
be overridden. 

Failing to detect significant drug-drug interac-

tions can lead to adverse health outcomes for
patients and increased health care costs. Some
analysts say drug-drug interactions are responsi-
ble for up to 2.8% of hospitalizations each year,
with an estimated annual cost of $1.3 billion.

To minimize the risk of bypassing significant
alerts, the Institute for Safe Medication Practices
recommends using a tiered system that requires
staff to make a text entry to describe their response
to more significant alerts. It also recommends a reg-
ularly updated list of significant alerts that require
direct prescriber notification.

Pharmacists at the University of Colorado
School of Pharmacy and Kaiser Permanente
Colorado developed an electronic critical drug
interaction alert program (CDIX) and evaluated it
when coupled with active intervention to prevent
dispensing of critically interacting drug combina-
tions. The researchers hypothesized that, compared
with a baseline period, the rate of co-dispensing of
drugs that critically interact would be lower in the
health care system after introducing CDIX.1

Elizabeth Chester, PharmD, a clinical assistant
professor at the University of Colorado Pharmacy
School and quality and clinical pharmacy manager
in the Kaiser Permanente Colorado Pharmacy
Department, tells Drug Formulary Review CDIX was
developed by a multidisciplinary team. 

“Before its implementation,” she says. “outpa-
tient pharmacists relied upon a passive drug inter-
action alert system to warn them about drug
interactions of varying severity. An electronic alert
notified the pharmacist of a drug-drug interaction,
but the alert could be easily bypassed or ignored.
CDIX was developed to intercept critical drug
interactions after a prescription is ordered but
before the medication is dispensed. An electronic
medical record and the electronic pharmacy infor-
mation management system were used to identify
when newly prescribed medications interact with
any previously prescribed medications.”

Pharmacist must respond to alerts

With CDIX, when a potential critical drug inter-
action is detected, an alert is triggered to notify the
pharmacist, the prescription label is not printed,
and the pharmacist must consult with the pre-
scriber. The planners developed a decision-support
guide to help pharmacists interpret and resolve
critical alerts. The guide details alternative thera-
pies to discuss with the provider when critical drug
interactions occur.

For the study, the primary outcome measure
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used to assess the impact of the CDIX interven-
tion was the proportion of subjects co-dispensed
two critically interacting drugs. To avoid includ-
ing interacting drug combinations taken chroni-
cally, dispensed prescriptions were included only
if the subject was not exposed to the medication
in the previous 180 days for non-antibiotics and
75 days for antibiotics. 

“During the study period,” Chester says, “623
instances of co-dispensing interacting drug pairs
were observed in 555 subjects. Of those, 367
instances of co-dispensing were observed in 348
subjects during the 20-month pre-CDIX period, and
256 instances of co-dispensing were observed in 248
subjects during the 37-month post-CDIX period.

“This study showed that implementation of a
CDIX that requires electronic documentation and
provider consultation decreases co-dispensing of
critically interacting drugs. A decrease in the co-
dispensing rate of critically interacting drugs of
approximately one-third was observed immedi-
ately after the CDIX implementation and per-
sisted throughout the remainder of the study.”

She points out that knowledge of drug interac-
tions does not guarantee timely recognition or
appropriate intervention. Managing drug interac-
tions is highly dependent upon an effective pro-
cess for adequately informing providers. Also, as
alert fatigue has been identified as a problem,
selective identification of which drug interactions
should be labeled “critical” is also important. 

Panel identified critical interactions

Those components were built into the CDIX.
Electronic alerts were limited to drug interactions
deemed critical by a panel of pharmacists and
physicians. Pharmacists were required to consult
with the prescriber before dispensing the prescrip-
tion, and the consultation had to be documented in
the information management system before the
alert could be overridden. Pharmacists also pro-
vided details to the prescriber on the drug-drug
interaction and recommended alternative therapy. 

Pharmacist review is essential, Chester says, to
prevent providers from having to deal with an
excess of unnecessary alerts. 

She tells Drug Formulary Review that the vast
majority of pharmacist-to-prescriber contacts to
discuss a critical drug interaction alert were well
received. “Some of our physician colleagues specif-
ically commented that they preferred our pharma-
cist-managed intervention to a purely automated
intervention alert at the point of prescribing,” she

says. “One of the reasons cited for this preference
was that there are too many false alerts with the
point of prescribing system leading to alert
fatigue. Physicians often took the pharmacists’
critical drug interaction alerts more seriously as
their clinical relevance had already been vetted by
another trained clinician and likely warranted
intervention or enhanced monitoring.”

She points out that implementing the CDIX in
the Kaiser Permanente Colorado integrated
health care system may have made communica-
tion between pharmacists and prescribers easier,
but says implementation of a similar system
should be possible in most health care systems.

Try to combine CDIX with existing program

Chester says interested institutions should con-
sult with local pharmacy IT resources to determine
if their existing drug interaction program could be
modified to support a critical drug interaction pro-
gram or if with additional programming a critical
drug interaction program could be layered on top
of their existing program. (Kaiser layered its CDIX
on top of their pharmacy vendor-supported drug
interaction screening program.) 

Existing committees such as pharmacy and ther-
apeutics, medication use, or medication safety
committees may be appropriate venues to initiate
discussions regarding whether an institution might
benefit from developing a CDIX, she says.

Asked for her view of the critical success factors
that made the CDIX work, Chester highlighted
these elements:

• Engage a multidisciplinary group of key stake-
holders, including physician leaders, pharmacy
leaders, frontline physicians and pharmacists,
researchers, and information technology special-
ists, early in the development process for CDIX;

• Maintain open communication and consulta-
tions with key clinicians such as physician depart-
ment chiefs and clinical pharmacy specialists to
help evaluate appropriateness of requests for addi-
tions to the program;

• Attempt to limit included drug interactions to
those that should never be used in combination
and for which there is almost always a therapeutic
alternative available;

• Suggest scripting to support pharmacists in
having conversations with physicians and
patients about critical drug interaction alerts;

• Educate and train pharmacists on new pro-
cesses related to the critical drug interaction pro-
gram and educate and train physicians to increase
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awareness of the program and the calls they could
be receiving; and

• Review annually all critical drug interaction
monographs to ensure information is current and
that drugs continue to meet criteria to be included
in the program. 

She says it is possible the definition of drug inter-
actions will vary between institutions and/or prac-
tice settings. For example, she says, given her plan’s
ambulatory setting, there are drug interactions they
are not likely to encounter, particularly with intra-
venous medications, and therefore would not be
likely to incorporate into their local critical drug
interaction program. 

“Regardless of setting,” Chester says, “there is
also the potential for local stakeholders to influence
the types of interactions that are elevated to the
level of a critical drug interaction. Sometimes the
available literature to support a particular drug
interaction is limited or flawed. We engage physi-
cian department chiefs, clinical pharmacy special-
ists, and other clinical leaders to help us determine
the clinical significance and relevance of these drug
interactions for our setting.”

Although this study demonstrated improve-
ments in dispensing of critical drug-drug interac-
tions, Chester concludes, the impact on adverse
outcomes was not evaluated. As that was not the
study’s primary aim, sample size was not sufficient
to evaluate clinical outcomes. But because the co-
dispensing of critically interacting drugs may
result in serious adverse events or hospitalization,
decreases in co-dispensing rates should translate
into improved health care for patients.

[Editor’s note: Contact Dr. Chester by e-mail at
beth.chester@kp.org.]
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Caution when starting
statins in high-risk patients
Effects on cerebrovascular disease not clear

Research at the University of Mississippi
Medical Center indicating that statin therapy

reduces risk of developing all cerebrovascular
events (CVE) and ischemic stroke, but is associated
with a nonsignificant increase in risk of hemor-
rhagic stroke, is not likely to cause a major change
in medical practice. Lead researcher Daniel Riche,
PharmD, tells Drug Formulary Review the major
takeaway from his meta-analysis is that not every-
one should be started on statins. “They’re not
meant to be in the water,” he says. “When starting
a patient on statins, you should think about who
you’re starting it in.”

Riche and his colleagues went through 56 full-
text reports of clinical trials and three abstracts.
They found 27 trials that met their study inclusion
criteria: 1) controlled clinical trial vs. placebo; 2)
well-described protocol; and 3) data reported on
incidence of all CVEs, ischemic stroke, or hemor-
rhagic stroke. Trials that used cerivastatin (Bayer’s
Baycol®) as the active treatment were excluded
because the studies were ended before they were
completed when the drug was pulled from the
market. The majority of patients were white males
with a history of high cholesterol. Most studies
were a mixture of primary and secondary cardio-
vascular disease prevention trials with a placebo
run-in period. Some 21% of the overall population
were current smokers.

A total of 26 trials reported data on all CVEs. The
meta-analysis showed that statin therapy signifi-
cantly reduced the risk of all CVEs (17%). Six trials
were included in the analysis of the effect of statin
therapy on ischemic stroke. Under meta-analysis,
statin therapy was shown to significantly reduce
the risk of ischemic stroke (21%). Nine trials
reported data on hemorrhagic stroke and in them,
statin therapy was shown to nonsignificantly
increase the risk of hemorrhagic stroke (11%).

“There is ample epidemiologic and experimental
data suggesting that high cholesterol is a risk factor
for coronary artery disease that can be modified
through use of statins,” Riche says. “But the effect
of statins on cerebrovascular disease is less clear.” 

Evidence from randomized controlled trials sug-
gests that reducing cholesterol, particularly LDL-
cholesterol, by giving statins to patients at high risk
for cardiovascular disease reduces the incidence of
ischemic stroke. Paradoxically, however, data from
large epidemiologic observational studies suggest
an inverse relationship between risk of hemor-
rhagic stroke and serum cholesterol levels. 

Problem seen in several trials

“Although the increased risk of hemorrhagic
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stroke seen in this meta-analysis was driven pre-
dominantly by results of the SPARCL trial, the
LIPID, CARDS, and MEGA trials each contributed
a nonsignificant increase in incidence of hemor-
rhagic stroke to the totality of data,” Riche says.
“Whether increased risk of hemorrhagic stroke is a
direct class effect of statins or is dependent on the
degree of cholesterol reduction remains unknown.”

Riche tells Drug Formulary Review he was moti-
vated to conduct this study after the SPARCL trial
results showed the risk of hemorrhagic stroke
increased with statin therapy. “We wanted to look
at all the data,” he explains. “When you find some-
thing in the future, you always want to look at the
past. We found the trend toward hemorrhagic
stroke was not driven by a single study and no
subgroup analysis showed a difference. This all
tells us not to stop using statins, but to be aware of
the potential.”

The problem, he says, may be related to starting
statins at already low LDLs. Physicians shouldn’t
start high statin use in people who have just had an
ischemic stroke if their LDL-cholesterol is already
low, he says. 

[Editor’s note: For more information contact Dr.
Riche at driche@sop.umsmed.edu or telephone (601)
984-2640.]

Drug safety lapses 
at Cedars-Sinai 
State investigation confirms internal findings

The California Department of Public Health
says Los Angeles’ Cedars-Sinai Medical

Center’s handling of high-risk drugs placed its
pediatric patients in harms way. State officials
spoke out after their investigation of an overdose
involving the newborn twins of actor Dennis
Quaid. The 20-page state report said the hospital
gave the twins and another infant 1,000 times the
intended dosage of heparin.

“This violation involved multiple failures by

the facility to adhere to established policies and
procedures for safe medication use,” the report
said. “These violations caused, or were likely to
cause, serious injury or death to the patients who
received the wrong medication.” Further, state
inspectors said, the unsafe medication practices
“created a risk of harm for all hospital patients.”

Cedars-Sinai chief medical officer Michael
Langberg said the state report confirmed the hos-
pital’s internal findings identifying at least three
separate safety lapses leading to the overdoses.
“While this is a rare event, we are pleased that
the [state agency] shares our view that it is an
important opportunity for the entire institution to
explore any and all ways we can further improve
medication safety,” Langberg said.

Errors cited by the state included nurses and
pharmacy technicians not checking product
labels before dispensing heparin and not keeping
adequate records of when it was used and the
hospital not taking steps to implement its own
policies on high-risk medications.

Meanwhile, Quaid and his wife complained
about a lack of candor in hospital officials dealing
with them, saying they learned from the state
report that their babies each were given two vials
of heparin containing 10,000 U/mL rather than
the common dosage of 10 U/mL. They said they
had been told by hospital officials that each twin
had received only one vial.

“We find it outrageous and totally unaccept-
able that we are learning for the first time …
exactly what transpired,” said Quaid and his wife
Kimberly in a statement to the Los Angeles Times.
“We were told by upper Cedars-Sinai administra-
tion that our children had received only one
10,000 unit dose of heparin when in fact they had
received two 10,000 unit doses over an eight-hour
period that we now know of. The hospital’s lack
of candor has left us with an uneasy feeling that
we may never know the whole story.”

The twins, who had been born to a surrogate
mother 10 days before the incident, were at the
hospital for treatment of an infection.

The state report found that mishandling 
the drug put pediatric patients in “immediate 
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jeopardy,” meaning it caused or was likely to
cause “serious injury or death to patients who
received the wrong medication.” The lapse began
when two pharmacy technicians mistakenly
delivered 100 vials of the high-concentration 
heparin to the pediatric unit. 

The Quaids sued Baxter Healthcare, which dis-
tributes heparin, accusing the firm of negligence in
packaging different doses of the product in similar
vials with blue backgrounds. Baxter has sent a let-
ter to healthcare workers urging that they read
labels on heparin packages to avoid confusion. ■

Quick test for MRSA 
infections OK’d

FDA cleared for marketing BD Diagnostics’
GeneOhmTM StaphSR assay that uses molecular

methods to determine whether a blood sample
contains Staphylococcus aureus bacterium. It’s the
first rapid blood test for the drug-resistant MRSA
(methicillin-resistant Staphylococcus aureus), which
can cause deadly infections. 

The agency cleared the new assay based on
results of a clinical trial at five locations in which
the test identified 100% of the MRSA-positive spec-

imens and more than 98% of the more common
staph specimens. To preserve the integrity of posi-
tive test results, FDA says, the test should be used
only in patients suspected of a staph infection. It
should not be used to monitor treatment for staph
infections because it cannot quantify a patient’s
response to treatment.  ■

FDA looking at 
new ESA risk data

FDA is reviewing results from two studies it
says provide further evidence of risks of 

erythropoiesis-stimulating agents (ESAs). The
agency says the studies show that patients with
breast or advanced cervical cancers who received
ESAs (Aranesp®, Epogen®, and Procrit®) to treat
anemia caused by chemotherapy died sooner or
had more rapid tumor growth than similar patients
who didn’t receive the anemia drug. 

The two latest studies were not among six stud-
ies that were described in revised ESA labeling
approved in November 2007 that strengthened
warnings about ESAs in cancer patients. FDA said
it was reviewing the new data and would ask an
advisory committee to reconsider ESA risks and
benefits and whether additional regulatory action
is needed.  ■
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Achronic inflammatory disease that affects the
central nervous system, multiple sclerosis

(MS) is one of the leading causes of neurologic
disability in young and middle-aged adults.
Although approximately 350,000 people in the
United States are afflicted with this degenerative
disease, much is still unknown about MS.1,2

MS is typically diagnosed between the ages of
20 and 45 years, with women being more com-
monly affected than men (ratio of approximately
2:1). Men typically present with signs of the dis-
ease at a later age than women. Furthermore, the
course of MS in males is more likely to be 
progressive.1,2 

MS is one of a broad category of demyelinating
diseases that affect the central nervous system
(CNS). It is theorized that MS results from an
autoimmune attack, mediated by T-helper cells,
against the myelin sheath located in the CNS.1,2 The
myelin sheath is a fatty material that insulates the
neuronal axon and allows it to transmit an impulse
rapidly.3 In this disease the myelin sheath is
stripped from around the neuronal axons in multi-
ple areas of the CNS. This demyelination, coupled
with an inflammatory response, leads to the forma-
tion of the characteristic MS lesions.1 These charac-
teristic lesions appear as hardened, sclerotic
(scarred) plaques and are found primarily in the
brain, spinal cord, and optic nerves. MS plaques
cause disruption of the transmission of nerve
impulses, which results in a neurological deficit.1,3 

Symptoms and Clinical Course

The presentation of symptoms of the disease is

dependent on the exact location of the scarring.1,3

These signs and symptoms are usually divided
into three categories: primary, secondary, and ter-
tiary symptoms. 

Primary symptoms are directly caused by the
demyelination and axonal damage occurring in
the CNS and tend to reflect the areas that have
been damaged. Some examples of primary symp-
toms are gait difficulties, spasticity, tremor, bowel
and bladder disturbances, major depressions,
sexual dysfunction, fatigue, and sensory motor
symptoms. 

Secondary symptoms are difficulties that result
from primary symptoms. An example of a sec-
ondary symptom would be multiple broken
bones resulting from repeated falls due to the pri-
mary symptom of gait disturbance. 

Finally, tertiary symptoms refer to the effect
of MS on a patient’s quality of life. Although a
cure for this devastating disease is still unavail-
able, many advances have been made in treat-
ing and managing the complications associated
with MS.1

The clinical course of MS is divided into four
categories: relapsing-remitting, primary-progres-
sive, secondary-progressive, and progressive-
relapsing. When the disease process begins, most
patients have attacks (acute exacerbations) fol-
lowed by remissions. An MS attack is defined as
new symptoms lasting at least 24 hours and sepa-
rated from other new symptoms by at least 30
days. These attacks are referred to as relapses,
and this course of the disease is referred to as
relapsing-remitting MS (RRMS). 

Early in the disease, neurologic recovery after
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an attack is often quite good; however, after
repeated relapses, recovery usually is less com-
plete. Most RRMS patients will enter a progres-
sive phase of the disease in which attacks and
remissions are hard to distinguish. This is
known as secondary-progressive MS (SPMS).
During this phase disability tends to accumulate
more significantly. 

Some patients never experience the acute
attacks and remissions that are commonly seen at
the outset of the disease, but experience a pro-
gressive form of the disease from the start. This is
known as primary-progressive MS (PPMS). With
this disease course, symptoms may worsen
rapidly or slowly and an accumulation of disabil-
ity is seen over time. 

Finally, some patients may have a mixture of
both progression and relapses. This is referred to
as progressive relapsing MS (PRMS).1

Treatment

Treatment of MS is divided into three cate-
gories: management of symptoms, treatment of
acute attacks, and therapies designed to modify
the disease process. 

Symptomatic therapy is extremely important
in this disease. Control of the pain; spasticity;
bowel, bladder, and erectile dysfunction; emo-
tional liability; depression; fatigue; etc, can
greatly improve the patient’s quality of life. It is
also imperative to treat the severe exacerbations
that occur in MS patients. Treatment of acute
exacerbations will shorten the duration and pos-
sibly decrease the severity of the attack. It
appears, however, that the most crucial part of
the treatment for MS is with disease-modifying
agents. Disease-modifying therapies alter the
course of the illness and are most important to
slow progression of disability over time.1,2

When a patient is diagnosed with relapsing
MS, many physicians begin disease-modifying
therapy with Betaseron® (interferon-β-1b), Rebif®

(interferon-β-1a), Avonex® (interferon-β-1a), or
Copaxone® (glatiramer acetate).1 These drugs are
given either subcutaneously or intramuscularly
from once to seven times weekly.1,2 All four of
these agents reduce the rate of relapse by approx-
imately one-third; however, neither interferon-β-
1b nor glatiramer acetate has significant effects
on the progression of disability in patients with
relapsing disease.4

If progression of the disease continues while a
patient is on one of these agents, an immunosup-

pressive drug may be tried. Novantrone® (mitox-
antrone) is approved for use in SPMS, PRMS, and
worsening RRMS to reduce neurologic disability
and the frequency of clinical relapses. Other ther-
apies that are currently utilized and have been
shown to produce a modest effect in MS patients
are cyclophophamide, cyclosporine, azathioprine,
and methotrexate.1 Although these drugs are the
first-line treatment of choice for relapsing MS, a
promising new treatment option has become
available over the last few years.

Tysabri® (natalizumab), a once-monthly infu-
sion, was approved by the FDA in November
2004 for the treatment of relapsing forms of MS.5,6

Natalizumab belongs to a new class of drugs
known as adhesion-molecule inhibitors.4,6 In MS,
the inflamed demyelinated lesions are believed to
occur when activated T-lymphocytes cross the
blood-brain barrier. Natalizumab is a humanized
monoclonal antibody that blocks the essential
interaction that must occur before the T-lympho-
cytes can cross the blood-brain barrier.7 The abil-
ity of this drug to suppress T-lymphocyte entry
into the CNS is what mediates its benefit in MS.6

In a randomized, placebo-controlled clinical
trial of natalizumab for relapsing MS (AFFIRM
study), natalizumab significantly reduced the risk
of sustained progression of disability and the
annualized rate of clinical relapse over two years
of treatment. At one year, natalizumab reduced
the annualized relapse rate to 0.26, as compared
with 0.81 relapse per year in the placebo group 
(P < 0.001). After two years of treatment, the
cumulative probability of disease progression
was 17% in the natalizumab group and 29% in
the placebo group (hazard ratio, 0.58; 95% confi-
dence interval, 0.43-0.77; P < 0.001).4,7 The onset of
natalizumab’s therapeutic effect appears to occur
at approximately six weeks, and the most com-
mon adverse effects encountered were fatigue
and allergic reaction.4,6 

Although natalizumab appeared to be a
groundbreaking new drug, on March 1, 2005, all
investigational and commercial administration
of this dug was stopped by the manufacturer,
Elan and Biogen Idec, when they were notified
of the development of two cases of progressive
multifocal leukoencephalopathy (PML) in
patients treated with this drug for MS.4,8 PML is
a demyelinating disease caused by the human
polyomavirus JC virus, and is most frequently
encountered in patients with immunodefi-
ciency.5 Both patients who presented with PML
had received more than two years of therapy
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with natalizumab in combination with inter-
feron-β-1a in a separate trial. An additional case
of PML was later identified in a patient with
Crohn’s disease who had received eight infusions
of natalizumab as montherapy.4,8

After a detailed review of more than 3,700
patients treated with natalizumab failed to dis-
close additional cases of PML, the drug was re-
released as monotherapy for patients with
relapsing MS in July 2006 — with a black box
warning about PML and some modified pre-
scribing guidelines. The prescription of natal-
izumab is now restricted to only those
pharmacies and infusion centers participating
in the TOUCH program, a mandatory educa-
tion, monitoring, and reporting program man-
aged by the manufacturer.4

Although natalizumab is now back on the mar-
ket as monotherapy, no formal guidelines for its
place in MS therapy have been provided. For
now, this drug should be suggested only for
patients with: 1) active inflammatory disease (one
or more relapses within the previous year) and 
2) documented evidence that alternative medica-
tions have been ineffective or poorly tolerated.
Although natalizumab appears to be a promising
new drug, the standard treatment modalities for
MS should be tried before considering this new
drug as an option. Also, patients beginning treat-
ment with natalizumab should have taken no
immunosuppressive medications in the previous
three months, they should have no immunodefi-
ciency disorders, and their leukocyte counts
should be normal.6

Although further clinical trials need to be con-
ducted to continue to evaluate the safety of this
drug and help determine its place in MS treat-
ment, natalizumab has the potential to improve
the quality of life for numerous patients. With
this innovative new drug back on the market,
patients suffering with multiple sclerosis may
have a brighter future ahead. 
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FDA recently announced these approvals:
Biogen Idec’s Tysabri® (natalizumab) has
been approved by FDA for treating moder-

ate-to-severe Crohn’s disease in patients with 
evidence of inflammation who have had an inade-
quate response to or are unable to tolerate conven-
tional Crohn’s disease therapies. Crohn’s disease
patients who use natalizumab must enroll in a spe-
cial restricted distribution program — the Crohn’s
Disease-Tysabri Outreach Unified Commitment to
Health (CD TOUCH) Prescribing Program. 

FDA says natalizumab carries a boxed warn-
ing for progressive multifocal leukoencephalopa-
thy, an opportunistic viral infection that affects
the brain and can lead to death or severe disabil-
ity. Other serious adverse events occurring in
natalizumab-treated patients include hypersensi-
tivity reactions, such as anaphylaxis and liver
injury. Serious opportunistic and other atypical
infections have been observed in patients receiv-
ing immunosuppressants while on natalizumab,
and the drug should generally not be used in
patients receiving immunosuppressants. Serious
herpes infections also have been observed.
Common side effects include headache, fatigue,
infusion reactions, urinary tract infections, joint
and limb pain, and rash.

Because of the risks, FDA says, prescribers,
pharmacies, and infusion centers must enroll 
in CD-TOUCH and agree to comply with the
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company’s strict monitoring guidelines. They also
must participate in an extensive educational pro-
gram intended to inform people about natal-
izumab treatment risks. 

The approved indication for Omrix
Biopharmaceuticals’ EvicelTM, a liquid fibrin
sealant used to help control bleeding during liver
and vascular surgery, has been expanded by FDA to
cover general surgery applications. The sealant is
sprayed or dripped on small, oozing blood vessels,
where it forms a covering that helps stop bleeding.

FDA says Evicel contains fibrinogen and throm-
bin, two proteins involved in producing fibrin.
Fibrinogen and thrombin are found in human
plasma. The plasma used to manufacture the prod-
uct is collected from donors who have been
screened and tested for blood-transmitted infec-
tions. The fibrinogen and thrombin also undergo 
a two-step process to further reduce the risk for
transmitting potentially contaminating bloodborne
viruses.

The agency says a study of 135 patients under-
going abdominal surgery showed Evicel to be safe
and effective in controlling bleeding. Adverse
events reported during the clinical trial included
anemia, abdominal abscess, blockage of the small
intestine, and loss of urinary bladder tone.

FDA has approved Tibotec Therapeutics’
IntelenceTM (entravirine) tablets for treating HIV
infection in adults who have failed treatment with
other antiretrovirals. Entravirine is a non-nucleo-
side reverse transcriptase inhibitor that helps to
block an enzyme needed by HIV to multiply. It was
approved to be used in combination with other
anti-HIV medications. FDA gave the drug a prior-
ity review.

When taken as prescribed and used with other
active anti-HIV medications, entravirine reduces
the amount of HIV in the blood and increases
white blood cells that help fight off other infections.
Also, it may reduce the risk of death or infections
that can occur with a weakened immune system.
The most common adverse events reported were
rash and nausea.  ■
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Pharmacists participate in this continuing educa-
tion program by reading the article, using the

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

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

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

therapeutic agent over another used in the same
setting. 

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

• Perform cost-effectiveness analyses. 

9. Men are more commonly diagnosed with 
multiple sclerosis (MS) than women.
A. True
B. False

10. Those lesions characteristic of MS appear as
hardened, sclerotic (scarred) plaques and are
found primarily in the: 
A. brain.
B. spinal cord. 
C. optic nerves. 
D. All of the above

11. Which of the following is a humanized mono-
clonal antibody that blocks the essential
interaction that must occur before the T-lym-
phocytes can cross the blood-brain barrier?
A. Azathioprine 
B. Cyclophophamide
C. Mitoxantrone
D. Natalizumab

12. The prescription of natalizumab is restricted
to only those pharmacies and infusion centers
participating in the TOUCH program, a
mandatory education, monitoring, and report-
ing program managed by the manufacturer. 
A. True 
B. False

CE Questions

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

replacement. 
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