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nticoagulation is a
cornerstone of ther-
apy in both treat-
ment and preven-
tion of various
thromboembolic

conditions. Two highly prevalent condi-
tions in which thromboembolism may
occur include atrial fibrillation and ortho-
pedic surgery. An estimated 2.3 million
people are diagnosed annually with atrial
fibrillation (AF)1 and approximately
450,000 persons receive a joint replace-
ment each year.2 Possible thromboembol-
ic complications of these conditions in-
clude stroke, pulmonary embolism (PE),
and deep vein thrombosis (DVT) — all
serious consequences with potentially fa-
tal outcomes. Antithrombotic therapy is
therefore crucial in these conditions.

Current antithrombotic therapy to pre-
vent venous thromboembolism (VTE) in
orthopedic surgery3 and stroke in AF4 in-
cludes the use of low molecular weight
heparin (LMWH) and warfarin. While
these therapies significantly reduce the
risk of clot formation, they have inherent
risks and unique disadvantages. Warfarin
requires frequent laboratory monitoring
and dosage adjustments. It also has nu-
merous drug, food, disease and lifestyle
interactions. While LMWH requires less
laboratory monitoring and has few drug
interactions, the patient is required to ad-
minister subcutaneous injections once or
twice daily.

Ximelagatran (ExantaTM - AstraZene-
ca), a new oral direct thrombin inhibitor,
is being studied as an alternative to
LMWH and warfarin and may play an
important role in antithrombotic therapy.
Ximelagatran offers the convenience of
oral therapy and quick and reversible in-
hibition of clot formation. In addition, it
does not require laboratory monitoring
for efficacy. A review of ximelagatran’s
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properties and published clinical trials is
provided on page 38.

PHARMACOLOGY
Ximelagatran is classified as a direct
thrombin inhibitor. Other direct throm-
bin inhibitors currently available in the
United States include hirudin or lepirudin
(Refludan®), argatroban, and bivalirudin
(Angiomax®). Compared with other
drugs in this class that are administered
by continuous infusion, ximelagatran will
be the first oral agent.
Ximelagatran is a prodrug
which is utilized to improve
upon the poor oral bio-
availability of melagatran,
the active species.5,6,7 Mela-
gatran reversibly binds to
the arginine side pocket of
both free and clot-bound
thrombin (Factor IIa),
quickly leading to inactiva-
tion (Figure 1).5,8 Thrombin
inhibition by melagatran
occurs quickly. Ultimately,
the conversion of fibrino-
gen (Factor I) to fibrin by
thrombin (the final step of
the coagulation process) is
blocked (Figure 2). Mela-
gatran can also inhibit
thrombin generation.7

PHARMACOKINETICS
Ximelagatran is rapidly ab-
sorbed following oral ad-
ministration and is convert-
ed in the body to the active
species, melagatran.5 Oral
bioavailability, as measured
by melagatran concentra-
tions, ranges between 18-
25%.5,6,9,10 Peak concentra-
tions (Cmax) are attained ap-

proximately two to three hours (tmax) post
dose.9,10,11 A linear relationship between
ximelagatran dose and melagatran con-
centration exists12 and absorption is not
affected by food.5,6,13

The primary route of elimination of
melagatran is renal excretion (approxi-
mately 80%), and clearance of the drug
correlates with creatinine clearance.12,13

The elimination half-life of melagatran
ranges from three to five hours.9,10,11,14 In
patients with severe renal impairment,
clearance is reduced and the half-life is
approximately doubled, prompting a rec-
ommendation for dosage reductions in
these patients.17,18 The metabolic pathway
for elimination is not well understood at
this time;6 however, melagatran pharma-
cokinetics are not altered in persons with
mild to moderate hepatic impairment.15,16

Ximelagatran pharmacokinetics are not
influenced by the type of thromboembol-
ic disease, ethnicity, obesity, gender or
age.9,12,19,20,21

FIGURE 1

FIGURE 2
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CLINICAL EFFICACY
Prevention of venous
thromboembolism following
orthopedic surgery
Several phase II and III trials have inves-
tigated the efficacy of ximelagatran in
preventing VTE in patients undergoing
total hip or knee replacement surgery.
While the primary goal of earlier trials
was dose-finding, more recent trials have
compared the efficacy of ximelagatran to
that of LMWH and warfarin.

The Melagatran for Thrombin inhibi-
tion in Orthopaedic surgery (METHRO
II) trial 22 compared varying doses of mel-
agatran followed by ximelagatran to
dalteparin for VTE prevention after total
hip or knee replacement. Patients were
randomized to one of four twice-daily
doses of subcutaneous (SQ) melagatran
started immediately prior to surgery (1
mg, 1.5 mg, 2.25 mg, or 3 mg), followed
with twice-daily doses of oral ximelagat-
ran (8 mg, 12 mg, 18 mg, or 24 mg) or
dalteparin 5000 IU SQ, once daily, started
the evening before surgery. Prophylaxis
was maintained for seven to 10 days until
bilateral venography was performed. The
primary endpoint was the combined rate
of DVT and PE. A significant dose-de-
pendent decrease in VTE rate was report-
ed with increasing melagatran/ximelagat-
ran dosage combinations. The rate of
VTE was significantly lower with the
highest dose of melagatran/ximelagatran
compared to dalteparin therapy. Exces-
sive bleeding was uncommon, but the
number of patients with excessive bleed-
ing was more frequent in those receiving
ximelagatran 24 mg compared to all treat-
ment groups. Anemia was the most com-
mon adverse event, but no significant dif-
ferences in adverse events existed be-
tween the dalteparin and ximelagatran
groups.22 There was a small and transient
rise in alanine and aspartate transaminas-
es in all treatment groups, and was most
pronounced in those patients receiving
dalteparin. Even in patients with enzyme
levels exceeding three times the upper
limit of normal (ULN), none of the pa-
tients had clinical symptoms of liver dys-
function, and enzyme activities returned
to normal four to six weeks after surgery.

A phase III trial compared the efficacy
and safety of ximelagatran and warfarin
for VTE prophylaxis following total knee

arthroplasty.23 Patients were randomized
to receive seven to 12 days of treatment
with ximelagatran 24 mg twice daily start-
ed on the morning after surgery or war-
farin (adjusted-dose, targeted to interna-
tional normalized ratio [INR] 2.5) started
on the evening after surgery. Primary
endpoints were the incidence of asymp-
tomatic and symptomatic DVT or PE
and bleeding. No statistically significant
differences were found in the incidence
of VTE and major or minor bleeding be-
tween the ximelagatran versus warfarin
groups.23 This study did not monitor ala-
nine or aspartate transaminases, so no in-
formation is available on either drug’s ef-
fect on liver enzyme activity. The authors
concluded that fixed-dose ximelagatran
started the morning after total knee ar-
throplasty is well tolerated and is as effec-
tive as adjusted-dose warfarin for VTE
prophylaxis.

The members of the EXULT A (Ex-
anta Used to Lessen Thrombosis A)
study group conducted a study of similar
design to determine whether higher dose
ximelagatran was superior to warfarin in
patients undergoing total knee replace-
ment.24 This study differed in that the pri-
mary endpoints were the combination of
VTE and death from all causes and the
incidence of bleeding. Patients were ran-
domized to 7-12 days of ximelagatran 24
mg or 36 mg twice daily started the
morning after surgery or warfarin (adjust-
ed-dose, targeted to INR 2.5) started the
evening after surgery. A significantly low-
er rate of VTE and death was noted in
the ximelagatran 36 mg group compared
to the warfarin group, which was not
demonstrated with the ximelagatran 24
mg dose. There were no significant dif-
ferences between treatment groups with
respect to bleeding.24 Unlike the earlier
study comparing ximelagatran to war-
farin, this trial monitored alanine ami-
notransferase in all study patients. En-
zyme concentrations greater than three
times the ULN occurred in a similar
number of patients receiving ximelagat-
ran and warfarin. Based on these positive
results, the EXULT A study group con-
cluded that ximelagatran 36 mg should be
considered as an alternative to warfarin.

In summary, the phase II METHRO
trial found a dose-response relationship
between increasing ximelagatran/mela-

gatran doses and decreasing rates of VTE
and demonstrated the superiority of
ximelagatran 24 mg to dalteparin in VTE
prophylaxis. Two larger phase III trials
compared fixed-dose ximelagatran with
adjusted-dose warfarin. While both stud-
ies reported comparable efficacy rates for
ximelagatran 24 mg and warfarin, the sec-
ond study demonstrated the superiority
of ximelagatran 36 mg in reducing the
rate of VTE and all cause mortality com-
pared to warfarin. Bleeding rates for
ximelagatran in all three studies were sim-
ilar to those reported for warfarin and
dalteparin. The authors of both phase III
trials concurred that ximelagatran is an
attractive alternative to other available
antithrombotic agents since it does not
require laboratory monitoring for effica-
cy. Refer to Table 1 for detailed trial re-
sults investigating the prophylactic use of
ximelagatran VTE following orthopedic
surgery.

Prevention of stroke and systemic
embolism in atrial fibrillation
The Stroke Prevention by Oral Thrombin
Inhibitor in atrial Fibrillation (SPORTIF
II) trial 25 was a dose-guiding study that
examined the dosing, tolerability, and
safety of oral ximelagatran in chronic
non-valvular atrial fibrillation (NVAF)
patients. Patients were assigned to receive
one of three fixed-doses of ximelagatran
(20 mg, 40 mg, or 60 mg) twice daily,
without routine monitoring for efficacy,
or adjusted-dose warfarin that was man-
aged and monitored according to normal
routines, targeting an INR of 2 to 3. Un-
fortunately, this small, short-term study
was not powered to allow for statistical
comparisons between the treatment
groups. A total of 254 patients received
the study drug during the 12-week peri-
od, during which time four neurologic
events occurred. One nonfatal ischemic
stroke and one transient ischemic attack
(TIA) occurred in the ximelagatran 60 mg
group and two TIAs occurred in the war-
farin group. The incidence of major
bleeding was low, with only one event oc-
curring in the warfarin group. Minor
bleeding was also rare and occurred in
four, five, seven, and six patients receiv-
ing ximelagatran 20 mg, 40 mg, 60 mg,
and warfarin, respectively. Eight patients
receiving ximelagatran experienced an in-
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TABLE 1. VTE PREVENTION FOLLOWING ORTHOPEDIC SURGERY TRIAL RESULTS
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TABLE 2. STROKE PREVENTION IN ATRIAL FIBRILLATION STUDIES

crease in S-alanine aminotransferase (S-
ALAT) above three times the ULN. All
eight patients were asymptomatic and the
S-ALAT concentrations normalized with
continued treatment or drug withdrawal.

As a result of the 12-week SPORTIF
II trial, the long-term SPORTIF III trial 26

was conducted to compare the safety and
efficacy of extended ximelagatran therapy
with warfarin in patients with NVAF at
risk for ischemic stroke. In this study,
3407 patients with NVAF and one or
more risk factors for stroke were ran-
domized to receive either ximelagatran 36
mg twice daily or warfarin (adjusted-dose,
targeted to INR 2-3). Concomitant low-
dose aspirin therapy was permitted dur-
ing the study in doses up to 100 mg daily.
The mean duration of follow-up was 17.4
months. The primary endpoint of is-
chemic or hemorrhagic stroke or systemic
embolism was not significantly different
between the ximelagatran versus warfarin
treatment groups. While major bleeding
rates were similar for ximelagatran and

warfarin, the combined rate of major and
minor bleeding was significantly lower
for the ximelagatran group.26 Serum ala-
nine aminotransferase concentrations
greater than three times ULN occurred
more frequently in the ximelagatran
group than warfarin. Rises took place two
to six months after initiation of treatment
and returned towards baseline either
spontaneously or after discontinuation of
treatment. While this trial demonstrated
the efficacy of ximelagatran prophylaxis
in high-risk patients, important criticisms
include the trial’s open-label design and
the significantly larger number of patients
in the ximelagatran group who used aspi-
rin for at least half of the study period.

To summarize, two studies have inves-
tigated the use of ximelagatran in patients
with atrial fibrillation, although only one
of these trials was designed for statistical
comparisons. The results of SPORTIF
III suggest that ximelagatran is as effica-
cious as warfarin in preventing stroke in
NVAF patients. The results of SPORTIF

V, a large phase III trial similar in design
to SPORTIF III, are eagerly awaited. As
opposed to the open-label design of
SPORTIF III, SPORTIF V is double-
blinded and will provide additional infor-
mation regarding the comparison of
ximelagatran and warfarin in this patient
population. Refer to Table 2 for a de-
tailed summary of the SPORTIF trials.

Secondary prophylaxis after
myocardial infarction
The efficacy and safety of the oral direct
thrombin inhibitor in patients with recent
myocardial damage (ESTEEM) trial 27 is
the only one to date that has investigated
the use of ximelagatran as secondary pro-
phylaxis after myocardial infarction. This
phase II, double-blinded, dose-guiding
study recruited patients who had recent
ST-segment elevation (STEMI) or non-
ST-segment elevation myocardial infarc-
tion (NSTEMI) along with at least one of
the following risk factors: age >65 years,
diabetes mellitus, previous MI, known
multivessel coronary disease, previous is-
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chemic stroke, peripheral arterial disease,
symptomatic congestive heart failure or
ejection fraction <40%, or history of hy-
pertension. Major exclusion criteria in-
cluded percutaneous coronary interven-
tion performed in the last four months or
planned within 60 days, recent stroke,
conditions known to increase bleeding
risk, thrombocytopenia, need for treat-
ment with other oral antithrombotic
agents, blood pressure >180/100 mmHg,
renal dysfunction (creatinine clearance
<30 ml/min), known liver disease, or liv-
er enzyme concentrations >2x ULN. A
total of 1883 patients were randomized
from January 2001 to September 2002
from 191 centers in 18 countries to re-
ceive one of four ximelagatran doses (24
mg, 36 mg, 48 mg, or 60 mg) twice daily
or placebo. All patients received aspirin
160 mg once daily for cardioprotection.
The primary efficacy outcome was the
dose-response relationship of ximelagat-
ran combined with aspirin therapy in
comparison with placebo (aspirin alone)
for the combined endpoint of all-cause
mortality, non-fatal MI, and severe recur-
rent ischemia. After six months of treat-
ment, the risk of the composite endpoint
was significantly lower in the ximelagat-
ran combined with aspirin groups com-
pared to aspirin alone (placebo) (12.7%
vs. 16.3%, respectively; p=0.036). No in-
dication of a dose-response relationship
was observed between the four ximela-
gatran treatment groups. Total bleeding
(major and minor) was more frequent in
patients receiving ximelagatran plus aspi-
rin than in those on aspirin alone (22%
vs. 13%, HR 1.76, 95% CI 1.38-2.25),
and increased in a dose-related manner.
Major bleeding events were low and oc-
curred in 1.8% of patients treated with
ximelagatran and 0.9% of patients receiv-
ing placebo (Hazard Ratio 1.97, 95% CI
0.8-4.84). The number of patients with
alanine transaminase concentrations
more than 3x ULN was significantly
higher in the ximelagatran groups than
the placebo group (p<0.0001). The raised
concentrations were detected at two to
six months of treatment, peaked after 60-
120 days, and returned to normal within
60-90 days regardless of whether treat-
ment continued. On account of the lack
of a dose-response relationship, the au-
thors concluded that 24 mg twice-daily

ximelagatran achieved maximum efficacy
with an acceptable safety profile.27 Large-
scale trials are needed to provide more
definitive evidence of the efficacy and
safety of ximelagatran as secondary pro-
phylaxis after MI.

Treatment of acute DVT and
secondary prophylaxis of VTE
The role of ximelagatran in the treatment
of acute DVT was investigated in the
Thrombin Inhibitor in Venous Throm-
boembolism (THRIVE) I trial.28

THRIVE I was a dose-guiding study con-
ducted from October 1998 to February
2000 in 41 centers in Sweden, Norway,
Germany, and the Czech Republic. Three
hundred fifty patients with acute DVT
(83% proximal, 17% distal) were ran-
domized to receive one of four double-
blinded doses of ximelagatran (24 mg, 36
mg, 48 mg, or 60 mg) twice daily or
open-label dalteparin (200 IU/kg SQ dai-
ly, maximum dose 18,000 IU) and adjust-
ed-dose warfarin (titrated to target INR
of 2-3). Treatment with unfractionated
heparin or LWMH was permitted for a
maximum of 24 hours prior to the first
dose of study drug. The exclusion criteria
used in this trial were similar to all other
ximelagatran trials. Given that this was
the first study involving outpatient ad-
ministration of ximelagatran and the ethi-
cal considerations of a dose-guiding study
in this area, the investigators limited the
treatment duration to 14 days. After 14
days of study drug treatment, the patients
continued treatment for another 14 days
with standard therapy. As a result of the
short treatment duration, the clinical end-
point of treatment failure rather than
VTE recurrence was evaluated. Paired
venograms were measured at baseline and
at two weeks to assess the progression or
regression of thrombus size and to obtain
a Marder score (calculated volume of
deep vein segments, max score = 40). A
total of 295 patients had evaluable veno-
grams (84%). Thrombus regression oc-
curred in 69% of patients treated with ei-
ther ximelagatran or dalteparin-warfarin
(NS). Marder scores were similar between
all groups. Thrombus progression oc-
curred in 8% and 3% of patients treated
with ximelagatran and dalteparin-war-
farin, respectively (NS). No dose-re-
sponse relationship was observed be-
tween the four ximelagatran treatment

groups. Only two patients receiving
ximelagatran and two receiving dalte-
parin-warfarin discontinued the study due
to bleeding. Occult gastrointestinal bleed-
ing, microscopic hematuria, and total in-
cidence of bleeding were similar between
groups.28 Mean alanine aminotransferase
levels at the end of the study period were
25.8-29.7 IU/L in the ximelagatran
groups and 53.2 IU/L in the dalteparin-
warfarin group. While the THRIVE I
study suggests a possible role for ximela-
gatran in the treatment of DVT, larger-
scale long-term studies are required to as-
sess clinical endpoints.

To assess the efficacy of ximelagatran
for secondary prevention of VTE, the
THRIVE III trial29 compared the efficacy
of ximelagatran prophylaxis to placebo in
patients who had received six months of
anticoagulation for DVT or PE. A total
of 1233 patients were randomized be-
tween November 1999 and October 2000
at 142 centers in 18 countries to either
ximelagatran 24 mg (617 patients) or pla-
cebo (616) twice daily for 18 months.
The exclusion criteria used did not differ
from other previous ximelagatran trials.
Bilateral ultrasonography of the legs and
perfusion lung scans were performed at
baseline to assess the presence of VTE,
as well as in response to symptoms for
the duration of the study. The primary
endpoint of symptomatic recurrent VTE
was reported in 12 patients receiving
ximelagatran versus 71 patients taking
placebo (2.8% vs. 12.6%, respectively;
p<0.001). Secondary endpoints included
overall mortality, bleeding and ALT lev-
els. Death from any cause occurred in six
and seven patients in the ximelagatran
and placebo groups, respectively. Major
bleeding rates were low and similar for
both groups (1.1% and 1.3%, respective-
ly). Elevations in ALT greater than 3x
ULN were noted in a higher percentage
of patients treated with ximelagatran
(6.4% vs. 1.2%, respectively; p<0.001).
These levels returned to normal whether
therapy was continued or discontinued in
all but four patients; two with known
hepatitis and two asymptomatic patients
with levels at 1.6 and 1.8 times the upper
limit of normal at the last observation in
the study period.29 The THRIVE III In-
vestigators concluded that treatment with
ximelagatran for an additional 18 months
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after initial six month treatment for VTE
was safe and effective at preventing re-
currences.

INDICATIONS
AstraZeneca announced the submission
of a New Drug Approval (NDA) to the
Food and Drug Administration (FDA)
for its oral direct thrombin inhibitor,
ximelagatran (ExantaTM), in December of
2003. The indications being sought in-
clude prevention of venous thromboem-
bolism (VTE) in patients undergoing
knee replacement surgery; prevention of
stroke and systemic embolism associated
with atrial fibrillation; and long-term sec-
ondary prevention of VTE following
standard treatment for an episode of
acute VTE. ExantaTM has already received
approval in France for the prevention of
VTE in major orthopedic surgery.

CONTRAINDICATIONS, WARNINGS,
PRECAUTIONS
It is unclear at this time what contraindi-
cations, warnings, and precautions ximel-
agatran will have or if they will be similar
to those of current antithrombotic thera-
pies. One observation of concern that
has been reported in multiple studies
with ximelagatran22-29 is an increase in ala-
nine aminotransferase (ALT) to above 3x
ULN. This elevation in liver enzyme con-
centration generally occurs in the first
four months for therapy 29 and regresses
back to normal with drug discontinuation
or further observation. No serious se-
quelae (e.g. liver failure) have been ob-
served to date. Ximelagatran should not
be used in patients with creatinine clear-
ance <30 mL/min pending further study
in this population.

ADVERSE REACTIONS
As with other antithrombotic treatments,
bleeding is the main adverse effect to be
monitored. Reported rates of major and
minor bleeding during ximelagatran ther-
apy have been found to be similar to
those for warfarin23, 24 and dalteparin.22, 28

The incidence of bleeding was higher
when ximelagatran therapy was combined
with aspirin in the ESTEEM trial27 and
the potential risk with other antiplatelet,
antithrombotic, and NSAIDs should be
anticipated.

DRUG INTERACTIONS
Ximelagatran does not appear to have
any interactions with the cytochrome P-
450 system. Drugs metabolized by
CYP2C19, CYP3A4, and CYP2C9 have
been studied to support this finding.30, 31

MONITORING
Studies have found ximelagatran to pro-
duce predictable and reproducible phar-
macokinetic and pharmacodynamic prop-
erties. No clinically significant interac-
tions with the cytochrome P-450 system
or food have been observed. Metabolism
appears to be unaffected by age, sex,
body weight, or ethnic origin. As a result
of these properties, no laboratory moni-
toring for efficacy or serum drug concen-
trations are required during therapy.

DOSING
Phase II dose-guiding studies utilized
ximelagatran dosages ranging from 12 mg
to 60 mg twice daily. Larger phase III tri-
als have further investigated ximelagatran
doses of 24 mg and 36 mg in the preven-
tion of VTE following knee-replacement
and 36 mg for the prevention of VTE or
systemic embolism among patients with
atrial fibrillation. While a dose-dependent
relationship was observed in the METH-
RO II trial, other dose-guiding studies
have not repeated this finding. Based on
current published data, the dosing of
ximelagatran would likely be 24 mg or 36
mg administered orally twice daily de-
pending on the drug’s indication for use
(VTE prevention in orthopedic patients
or stroke prevention in atrial fibrillation
patients, respectively).

CONCLUSION
Ximelagatran is a direct thrombin inhibi-
tor under investigation as a unique oral
antithrombotic agent that requires no
laboratory monitoring for efficacy.
Ximelagatran has been studied most ex-
tensively in the area of DVT prevention
in patients undergoing hip or knee re-
placement, and the results of two phase
III trials suggest that ximelagatran may be
at least as efficacious as warfarin. In the
phase III SPORTIF III trial investigating
the use of ximelagatran for the preven-
tion of stroke in NVAF patients, the drug
was found to be equal in efficacy to war-

farin. The results of SPORTIF V will
provide further valuable information re-
garding the use of ximelagatran for stroke
prevention in this patient population. Ini-
tial studies have also been performed to
investigate the use of ximelagatran in the
treatment and secondary prophylaxis of
DVT and secondary prophylaxis after
MI. Preliminary results show positive
benefits with ximelagatran therapy but
further studies are needed in these areas
before changes in treatment recommen-
dations are made.

Importantly, trials with ximelagatran
have found rates of major and minor
bleeding similar to the gold standards for
these conditions, namely LMWH and
warfarin. Increases in ALT to levels 3x
ULN or greater have been reported in
several studies. This warrants frequent
monitoring of liver function tests with
the use of this medication. Since the drug
is eliminated primarily by the kidneys,
published trials to date have excluded pa-
tients with renal dysfunction, so use of
ximelagatran in these patients will likely
prompt a dosage reduction or avoidance
of therapy.

Several important questions remain
unanswered at this time regarding the po-
tential role of ximelagatran. How would this
medication fit into (or change) the existing treat-
ment guidelines for antithrombotic therapy and
how would we select the patients that would bene-
fit most from this drug? While outcomes
have been positive in the areas of VTE
and stroke prevention in orthopedic sur-
gery and NVAF, respectively, the popula-
tions studied may not allow for generali-
zation to a large number of patients with
comorbidities. Is a lack of required monitor-
ing for efficacy necessarily a good thing? While
frequent clinic visits present challenges
for certain patients due to transportation
or lifestyle conflicts, they provide an ex-
cellent opportunity for routine follow up,
promotion of adherence, and patient col-
laboration with a health care professional
to reach a tangible goal. Will patients cur-
rently followed by anticoagulation clinics
require and benefit from periodic follow-
up for disease and drug monitoring if
taking ximelagatran? What will the total cost
of therapy be? Despite the lack of laborato-
ry monitoring for efficacy, monitoring for
toxicity (liver function tests) during
ximelagatran therapy is a possibility that



42 JPSW July/August 2004

would add additional treatment costs.
Also, the cost of ximelagatran must be
compared to warfarin, which is available
as a generic and is inexpensive compared
to branded drugs. Thus, the answers to
many important questions regarding the
future role of ximelagatran are yet to be
worked out and will be important in de-
termining how best to utilize this novel
drug. ●

Lee Skrupky is a 4th year PharmD student at the
UW School of  Pharmacy. Karen Kopacek is a
clinical assistant professor at the UW School of
Pharmacy.
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