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Treating Acute Venous Thromboembolism — Shift with Care
Mary Cushman, M.D.

Venous thromboembolism is the third leading 
cause of vascular death,1 with a high incidence, 
especially among older persons. Incidence rates 
increase from 1 per 10,000 annually among per-
sons less than 40 years of age to nearly 1% an-
nually among persons 80 years of age or older2; 
more than one third of cases occur in persons 
older than 60 years of age.3 The mainstay of 
treatment for more than a generation of physi-
cian experience involves bridging anticoagula-
tion therapy from a parenteral heparin-type anti-
coagulant to a vitamin K antagonist such as 
warfarin, which requires laboratory monitoring. 
Given the rapid expansion of knowledge about 
venous thromboembolism and its treatment, it is 
important to carefully consider how to translate 
knowledge regarding new treatments into clini-
cal practice.

Now in the Journal, Agnelli et al.4 report on 
the next in a line of trials5-7 testing the use of 
unmonitored, new oral anticoagulants in the 
treatment of acute venous thromboembolism. 
The investigators randomly assigned 5400 pa-
tients with acute deep-vein thrombosis or pul-
monary embolism in double-blind fashion to re-
ceive apixaban, at a dose of 10 mg twice daily for 
7 days followed by 5 mg twice daily for 6 months, 
or conventional therapy with subcutaneous 
enoxaparin bridging to warfarin for 6 months. 
Apixaban was noninferior to conventional ther-
apy for the primary end point of symptomatic 
recurrent venous thromboembolism or death re-
lated to venous thromboembolism, which oc-
curred in 2.3% of patients who received apixa-
ban and in 2.7% who received warfarin. The 
risk of major bleeding favored apixaban; major 
bleeding occurred in 0.6% of patients, as com-
pared with 1.8% of patients who received war-
farin. Including this study as well as trials of 

rivaroxaban6,7 and dabigatran,5 the reported ex-
perience comparing new oral anticoagulants to 
conventional treatment now includes more than 
15,000 patients. Notably, the current trial had 
many exclusion criteria, and the study was com-
pleted in 28 countries, with no results provided 
according to geographic region. For these and 
other reasons, much additional information is 
needed.

How can practitioners translate the knowl-
edge from this and other, similar trials into 
practice? Currently, in the United States, riva rox a-
ban is the only new oral anticoagulant approved 
by the Food and Drug Administration for the 
treatment of acute venous thromboembolism; 
dabigatran is being used off-label.8 To optimize 
the use of new anticoagulants in the treatment 
of patients with acute venous thromboembolism 
at our center, my colleagues and I created a pro-
tocol incorporating six key factors to ensure 
high-quality care (Table 1).

New anticoagulants are not for every patient, 
and there is ongoing research to optimize the 
use of vitamin K antagonists, so it is unlikely 
that these will disappear from practice. Advances 
during the past decade include the emergence 
of prothrombin-time self-testing, anticoagulation 
clinics, the diminished frequency of monitoring 
for selected patients,9 and the potential for bas-
ing dosing decisions on genetic information.10

As we translate knowledge from the era of vita-
min K antagonists to new agents, it is critical that 
we consider the factors discussed here. More in-
formation is needed on reversal strategies, mon-
itoring (e.g., in the presence of interacting drugs, 
extremes of patient weight, or bleeding or throm-
bosis complications), approaches to treatment fail-
ure, comparisons of adherence to treatment 
among new drugs and warfarin, and formal cost-
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effectiveness analyses. Comparative-effectiveness 
studies and postmarketing surveillance are key.

After 60 years of warfarin, it is an exciting 
time in thrombosis care. Shifting with care to 
new treatments is essential to safe and effective 
practice.
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Table 1. Key Components of a Protocol for the Use of New Anticoagulant Agents in Patients with Acute Venous 
Thromboembolism.

Patient preference: Treatment options are presented along with advantages and disadvantages of each.

Patient selection: Selection criteria for treatment are drawn from key trials. (In the current trial,4 patients with provoked 
venous thromboembolism due to a transient risk factor [e.g., surgery] were not included unless they had another 
irreversible risk factor requiring 6 months of treatment. Only 143 patients with cancer were enrolled, and only 
18% of the patients were 75 years of age or older.)

Drug interactions: Potentially interacting drugs, such as inducers or inhibitors of P-glycoprotein and the cytochrome 
P-450 enzyme 3A4, should be taken into consideration. The interactions differ among the three new anticoagu-
lants (apixaban, rivaroxaban, and dabigatran) available in the United States and may relate to characteristics of 
the patient such as age, body weight, and presence or absence of kidney disease. Readers should refer to the 
product monograph for each medication.

Compliance: An individualized written “treatment contract,” signed by the patient at the start of treatment, is used to 
ensure that patients understand the treatment instructions. Patients in the real world may be less compliant than 
those in clinical trials. The new anticoagulants have short half-lives, as compared with warfarin, and some, like 
apixaban, require twice-daily dosing. If patients miss doses, anticoagulation is rapidly reversed, and they are at 
risk for recurrent thrombosis. This might be especially true during the first few weeks of treatment.

Follow-up: Follow-up is no less intense than with conventional treatment that requires frequent contact for laboratory 
monitoring. A few days after treatment initiation or hospital discharge, patients are called by a nurse to ensure 
compliance. The first clinic visit is 1 to 2 weeks after the start of treatment or hospital discharge, and pill counts 
are performed in order to document compliance. 

Monitoring: Experience with the protocol is recorded for periodic review and revision. Adverse events are reported to 
the hospital pharmacy and therapeutics committee.

 

A New Era in the Treatment of Amyloidosis?
Helen J. Lachmann, M.D.

Amyloidosis is a diverse group of diseases caused 
by extracellular accumulation of protein in a 
highly ordered, abnormal, insoluble fibrillar 
form. These diseases can be hereditary or ac-

quired and localized or systemic. Most are pro-
gressive and fatal. Among the almost 30 different 
proteins that have been found to form amyloid 
in humans, transthyretin, a carrier molecule of 
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