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W arfarin is the oral anticoagulant with the 
highest level of evidence in long-term anti-
coagulation therapy, in both venous throm-
boembolism (VTE) and nonvalvular atrial 

fibrillation (NVAF).1,2 The standard of care in treating and 
reducing the risk of recurrent VTE may involve initial treat-
ment with unfractionated heparin or low-molecular weight 
heparin (LMWH) and bridging to a vitamin K antagonist 
(VKA) such as warfarin.1 Compared with treatment of VTE, 
use of anticoagulants for reducing the risk of stroke in patients 
with NVAF tends to be longer-term, and patients are typically 
older and have more comorbidities. There are several inherent 
complexities with warfarin treatment, such as frequent inter-
national normalized ratio (INR) monitoring, dosing variability, 
numerous drug-drug interactions, and dietary restrictions.3 
The introduction of novel oral anticoagulants (NOACs) has 
altered the treatment landscape, resulting in additional real-
world considerations for practitioners and payers.

The content for this supplement is based on select study 
data as well as applicable discussion points that stemmed 
from the roundtable discussion entitled Research to Real-World 
Application: Considerations for Use of Health Economic and 
Outcomes Data in Anticoagulation. Faculty participants dis-
cussed research articles that provided information regarding 
the importance of INR control in VTE and NVAF popula-
tions and the difficulties in achieving a stable INR range. 
Data were presented that described factors associated with 
poor INR control and the relationship between INR control 
and outcomes. Also discussed were the complexities of war-
farin therapy in clinical practice and how NOACs fit into 
anticoagulation therapy.

Anticoagulation Therapy and Reducing the Risk of 
Recurrent VTE

Current guidelines recommend anticoagulant therapy for 
appropriate patients with VTE events, depending on the 
location of the VTE event and patient risk factors, as deter-
mined by a physician.1 Previous studies have indicated that 
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Abstract

Current guidelines recommend antico-
agulants for reducing the risk of stroke in 
appropriate patients with nonvalvular atrial 
fibrillation (NVAF) and for the acute treat-
ment of venous thromboembolism (VTE)  
and the prevention of recurrent VTE. 
Warfarin is the standard of care for 
both NVAF and VTE, yet International 
Normalized Ratio (INR) control remains 
suboptimal, even in the clinical trial set-
ting. Maintaining INR within the recom-
mended therapeutic range is associated 
with better outcomes in these distinct 
populations. In VTE, high rates of recur-
rence have been reported during the first 
few weeks of treatment, emphasizing the 
importance of surveillance during this time 
and of early optimization of anticoagula-
tion therapy. The NVAF population tends 
to have more comorbidities and requires 
longer-term therapy. It is important to keep 
in mind that real-world patient populations 
are more complex than those in controlled 
studies. Patients with multiple comorbidi-
ties are particularly challenging, and physi-
cians may focus on clinically urgent issues 
rather than anticoagulation optimization. 
Despite the many complexities associated 
with the use of warfarin, it remains a main-
stay of anticoagulation therapy. Aligning 
financial incentives and improving care 
coordination are important factors in mov-
ing toward better outcomes for patients 
who need anticoagulation therapy. The 
increased focus on value-based care and 
evolving approaches to patient treatment 
could lead more physicians and payers to 
consider alternatives to warfarin, including 
the use of novel oral anticoagulants. 
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the incidence of recurrent VTE is highest during the first 
1 to 3 weeks of treatment after the index event, suggesting 
that patients need to quickly receive and optimize antico-
agulation therapy to minimize the risk of early recurrent 
VTE events.4-6

To formally examine the pattern of recurrent VTE 
risk, Limone and colleagues performed a meta-analysis 
of 15 randomized controlled trials (N = 27,237 in 31 treat-
ment arms) of patients receiving at least 3 months of 
anticoagulation. The authors reported that in 68% of the 
31 treatment arms, initial treatment of VTE consisted of 
unfractionated heparin or LMWH as a bridge to a VKA. 
Recurrent VTE rates were highest in the first week of 
treatment (0.29 events per person-year; 95% CI, 0.21-
0.37), and remained high over the next 3 weeks. After 5 
weeks, risk decreased significantly (P <.007) and stabilized 
to 0.05 or fewer events per person-year (Figure 1).6 

In a mixed linear model meta-regression on pooled 
data at 1 month, the recurrent VTE rate was 0.16 events 
per person-year lower among those who had a pulmo-
nary embolism with or without deep vein thrombosis 
(DVT) than among the DVT-only population.6

The high recurrent VTE rates in the first 4 weeks 
emphasize the importance of surveillance during this 
time and of optimizing anticoagulation therapy as early 
as possible.6 

Faculty participants expressed surprise at the high 
VTE recurrence rate, given that the patients were being 
treated with anticoagulation therapy. “It raises a lot 
of issues,” commented Edmund J. Pezalla, MD, MPH. 
The finding that the majority of VTE recurrences fall 
within the same critical period it takes INR to stabilize 
and patients to achieve therapeutic levels led some of 
the participant to note that the data support the use 
of medications in this population that do not require 
frequent monitoring of INR, such as NOACs. Jeffrey 
D. Dunn, PharmD, MBA, stated, “It just reinforces the 
use of the NOACs, quite frankly.” Several of the par-
ticipants noted that it is now common in most markets 
for NOACs to be prescribed in secondary prevention 
of VTE. 

Participants also noted that bridging requirements 
associated with warfarin in this population further com-
plicate treatment and encourage the use of NOACs. “If 

n Figure 1. Weekly Rates of Recurrent VTE During the 3 Months Following an Index Event6

    

VTE indicates venous thromboembolism.  
aIndicates the presence of statistical heterogeneity (I2 >50%). 
bP <.01 compared with preceding week. 
Reprinted with permission from Limone BL, Hernandez AV, Michalak D, Bookhart BK, Coleman CI. Thromb Res. 2013;132:420-426.  

0.35

0.30

0.25

0.20

Time Period After Index Event (weekly intervals)

 E
ve

n
ts

 p
er

 P
er

so
n

-Y
ea

r

0.15

0.10

0.05

0.00
Week 1   Week 2   Week 3   Week 4   Week 5   Week 6   Week 7   Week 8   Week 9   Week 10   Week 11   Week 12 

a

b

b



Report

S6  n www.ajmc.com n JANUARY 2015

we can use a NOAC, we avoid the bridging issue alto-
gether,” noted Joseph E. Biskupiak, PhD, MBA. Geno 
J. Merli, MD, FACP, FHM, FSVM, explained that the 
bridging process is managed by his institution’s vascular 
program, which is responsible for scheduling appoint-
ments for INR monitoring to ensure that a patient has 
an INR between 2.0 and 3.0 for 2 consecutive days before 
the patient is handed off to his or her primary care physi-
cian. When considering tier placement for this category, 
pharmacy and therapeutics committees do consider the 
costs associated with bridging and rates of readmission, 
according to several of the participants.

The participants discussed the importance of having 
anticoagulation clinics for the prevention of readmis-
sions. Without these clinics, transition of care becomes 
much more difficult, and patients are less compliant 
with their medications. Health systems include many 
different types of hospitals, however, and one approach 
to preventing readmissions may not work well with all 
hospitals. “Readmissions matter a lot. The biggest issue 
we have is, there are lots and lots of hospitals to work 
with, so one size does not fit all,” Dr Pezalla said. His sys-
tem’s general approach is to train nurses and pharmacists 
working with patients on transitional care outside the 
hospital to reduce readmissions. Several of the partici-
pants commented that care at an anticoagulation clinic is 
generally not reimbursable. Hospital departments often 
fund their own clinics, assuming all the risk. In general, 
participants agreed that the lack of heterogeneity within 
systems affected their institutions’ ability to address read-
missions of recurrent VTEs.

Anticoagulation Control and Outcomes in  
Atrial Fibrillation Patients

In NVAF, anticoagulant therapy is used for reduc-
ing the risk of stroke and systemic embolism and is 
longer term than in VTE. Also, the NVAF patient 
population tends to be older, has more comorbidities, 
and takes more medications for chronic conditions, 
introducing additional challenges to care. American 
College of Cardiology/American Heart Association/
Heart Rhythm Society 2014 guidelines recommend 
use of an anticoagulant in patients with NVAF with 
a CHA2DS2-VASc score of 2 or more (see Sidebar),2 
and in patients who have had a prior stroke or tran-
sient ischemic attack. Among those who use warfarin, 
maintaining INR within a therapeutic range (2.0-3.0) is 
critical to reducing the risk of stroke as well as bleeding. 
Guidelines recommend the use of NOACs as an alter-

native to warfarin.2

A meta-analysis by Wan et al conducted in 2008 
highlighted the importance of INR management in AF 
patients receiving warfarin. Wan and colleagues collected 
data from 38 studies that included 27 retrospective stud-
ies, 5 prospective studies, and 15 randomized controlled 
trials (RCTs) of 33,976 patients with AF, and evaluated 
the relationship between INR control and the risk of 
major hemorrhage and thromboembolic events. The 
time in therapeutic range (TTR) ranged from 29% to 75%, 
and better INR control was observed in RCTs than in 
retrospective studies (64.9% vs 56.4%, respectively).7

In retrospective studies, which may better reflect real-
world conditions, TTR was negatively correlated with 
major hemorrhage and thromboembolic events (r = –0.78; 
P = .006 and r = –0.88; P = .026, respectively). Linear regres-
sion of retrospective studies revealed that a 6.9% increase 
in TTR resulted in 1 less major hemorrhage event per 
100 person-years, and an 11.9% increase in TTR reduced 
thromboembolic events by 1 event per 100 person-years. 
However, no linear relationships existed for RCTs. 
Based on the retrospective study results, Wan et al (2008) 
recommended a TTR goal of between 70% and 80% to 
optimize benefits and reduce harm for patients.7 

Reacting to the data from Wan, faculty participants 
were not surprised with the observation that INR con-
trol was better in RCTs. They attributed this to the 
controlled conditions and close monitoring that patients 
experience in these clinical trials. Even in RCTs, how-
ever, INR control can be suboptimal, noted several of 
the participants. Participants also pointed out that some 

n Sidebar. CHA2DS2-VASc Score Defined2,a

Congestive heart failure 1 point

Hypertension 1 point

Age ≥75 years 2 points

Diabetes 1 point

Prior stroke/TIA/TE 2 points

Vascular disease 1 point

Age 65-74  years 1 point

Sex category (female) 1 point

TE indicates thromboembolism; TIA, transient ischemic attack. 
aAmerican College of Cardiology / American Heart Association / 
Heart Rhythm Society 2014 Anticoagulation Recommendations: 
CHA2DS2-VASc = 1, no antithrombotic therapy, or treatment with 
aspirin, or oral anticoagulant may be considered; CHA2DS2-VASc 
≥2, oral anticoagulant is recommended.  
Adapted from January CT, et al. J Am Coll Cardiol. 2014;130(23): 
e199-e267.
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managed care systems are well coordinated and provide 
exceptional levels of INR control. “There are systems 
that probably do very well,” said Dr Biskupiak. “Their 
INR is actually better than we see in the studies.” Overall, 
the participants agreed that the real issue is finding a way 
for everyone to accomplish good INR control in their 
patients, rather than having disparities across systems. 
The participants also agreed that the negative correlation 
between TTR and risk of adverse events was logical and 
that they would be concerned if there were not such an 
association. 

Patient Characteristics, Comorbidities, and INR Control
Patient populations in a real-world setting are often 

more complex than those included in controlled clinical 
studies, and this can affect the likelihood of achieving 
optimal INRs. In a longitudinal retrospective study, 
Nelson et al examined 23,425 NVAF patients who had 
received warfarin for at least 12 months. A multivariate 
analysis revealed that heart failure, diabetes, and pre-
vious stroke were associated with lower TTR (Figure 
2).8 A second multivariate analysis demonstrated that 
a CHADS2 (Congestive heart failure, Hypertension, 
Age ≥75 years, Diabetes mellitus, prior Stroke, transient 
ischemic attack or thromboembolism [doubled]) score of 
2 or higher was also associated with low TTR (adjusted 

odds ratio, 1.11; 95% CI, 1.04-1.18; P = .003). In general, 
the data showed that as CHADS2 score increased, TTR 
decreased. Because the patients in this study received 
specialized care at anticoagulation clinics, the authors 
suggested that anticoagulation control is likely more 
challenging in patients with comorbidities.8

Participants mentioned that when presented with a 
patient with multiple comorbidities, physicians evalu-
ate the severity of each comorbidity and initially focus 
on the conditions that they deem to be more clinically 
urgent. Initiating anticoagulation therapy may not be a 
priority. Dr Merli stated, “We are talking about a risk of 
something versus you have this problem, and I am going 
to treat the problems first. And the risk? I am concerned 
about that, but first and foremost, I have to deal with the 
problems you have today.” One participant suggested 
that fear of comorbidities might lead providers to decide 
against prescribing an anticoagulant. Some panelists 
noted that physicians may target on the lower end of 
the INR range for complex patients to compensate for 
potential bleed risk.

The complexities with regard to managing patients 
with multiple comorbidities are closely tied to the con-
cern of polypharmacy, according to the participants. 
Fadia T. Shaya, PhD, MPH, noted that it would be 
interesting to track more than just the diagnoses of 

n Figure 2. Comorbidities Affecting the Risk of Having a Lower Time in Therapeutic Range9,a

Hypertensionb

Previous strokec

Diabetesb

Heart failureb

0.5 10 1.5

Odds Ratio

aLower time in therapeutic range defined as <55%. 
bP <.001.  
cP = .0075.
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the patient. Specifically, the medication history should 
be tracked to provide a more complete picture of the 
patient. Providing an example, Dennis B. Liotta, MD, 
MBA, added, “A diabetic patient is not a diabetic 
patient, right? If they are on 3 or 4 medications, that 
is a very different diabetic patient than one that is 
just on metformin.” Several participants pointed out 
the complexities of managing this patient population, 
and the challenges associated with compliance. Tomás 
Villanueva, DO, MBA, FACPE, SFHM, said, “If you 
are looking at a diabetic patient who has had a history 
of heart failure, there is a good chance that patient is 
taking 7 to 10 drugs.” Dr Pezalla commented that the 
physician’s fear is likely centered on the patient’s ability 
to self-manage. “Part of the problem is not that the phy-
sician cannot manage the 8 drugs the patient is on,” he 
said. “They are concerned about the patient managing 
the 8 drugs.” Some participants noted that NOACs may 
have an advantage in these complex patients because 
NOACs do not require frequent monitoring and have 
fewer drug-drug interactions. However, the fact that 
warfarin requires frequent monitoring is viewed as a 
positive attribute by some providers, according to Dr 
Liotta. “Anecdotally, you hear that some physicians 
like the fact that patients are coming in and you know 
where they are and where their INRs are so you know 
if they are being compliant, and there are more touch 
points,” he said. “You are not going to see warfarin go 
away, because some physicians actually like it, and it is 
a lot less money. But you have to factor in the hassle 
factor and the drug interactions.”

 
Impact of Emerging Models of Care

In their discussion, the participants brought up the 
issue of incentives, and also emerging practice models 
such as Accountable Care Organizations (ACOs). The 
consensus among the participants was that increased 
incentives and the move away from fee-for-service 
toward population health management and value-based 
care should lead to improvements in overall care among 
patients with VTE and NVAF, including better man-
agement of patients who need anticoagulation therapy. 
This shift could include increasing the focus on improv-
ing TTRs for those on warfarin or considering the use 
of more expensive medications if their use reduces hos-
pitalizations and overall cost. Dr Pezalla said, “I think 
the greatest opportunity lies in decreasing total cost of 
care, resulting in better outcomes.”

Many potential solutions are being considered that 

can improve outcomes, such as patient engagement, 
noted Dr Shaya. The concept is still relatively new, 
however. “There is a lot of talk about patient engage-
ment now, and we do not know exactly what that 
translates into in terms of practice,” Dr Shaya said. 
Donald C. Balfour III, MD, FACP, commented that it 
is critical that patients be committed to improving their 
own health. 

However, participants acknowledged that antico-
agulation might not be a big readmission issue and that 
monitoring blood glucose levels, providing immuniza-
tions, and performing other services that are targets for 
compensation are of higher priority. It is important that 
there be incentives in place, noted several of the par-
ticipants. ACOs are tasked with reducing the total cost 
of care, and thus may have the incentive to pay more 
attention to these populations. Currently, institutions 
are focusing their attention on areas where they may 
experience reimbursement penalties. “You have to align 
incentives,” Dr Balfour said. “It’s the only way.” 

Conclusion

Anticoagulants are used to treat VTE, reduce the 
risk of recurrent VTE, and reduce the risk of stroke in 
NVAF. In VTE, the high recurrence rate in the first 3 
weeks after the initiation of anticoagulant treatment 
emphasizes the need to quickly initiate and optimize 
anticoagulant therapy. To some providers and payers, 
the finding that the majority of VTE recurrences fall 
within the same critical period it takes INR to stabilize 
and reach therapeutic levels is an argument for the use 
of NOACs. The bridging requirements that are a part of 
warfarin therapy further complicate treatment, and also 
encourage the use of NOACs.

The need for monitoring INR and achieving INR 
control are additional complications of warfarin ther-
apy in the VTE and NVAF populations. INR control is 
associated with reduced risk of major hemorrhage and 
thromboembolic events. However, good INR control is 
difficult to achieve, and well-coordinated systems tend 
to effect better INR control than isolated practices or 
less coordinated organizations.

INR control is more difficult in patients with a his-
tory of heart failure, diabetes, or previous stroke. In 
patients with multiple comorbidities, physicians tend to 
focus on the more clinically urgent problems, reserving 
anticoagulation initiation for a time when other priori-
ties have been addressed. Physicians may also be reluc-
tant to add to a patient’s pill and treatment burden.
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Warfarin will likely remain a mainstay of antico-
agulation. Despite the complexities of warfarin therapy, 
physicians are comfortable using warfarin. It is inexpen-
sive, and some physicians like the fact that patients are 
coming in for INR monitoring, which allows for more 
frequent patient contact, and the ability to monitor 
compliance. While the availability of NOACs provides 
an opportunity for practitioners and payers to simplify 
treatment, warfarin therapy has its advantages as a stan-
dard of care.

Emerging practice models and the overall increasing 
emphasis on value-based care will likely play a role in 
anticoagulation therapy over the next several years. 
Efforts to reduce the total cost of care could lead health 
systems and payers to more closely examine standards 
of care issues in anticoagulation and the potential ben-
efits of using NOACs if their use improves outcomes 
and is cost-effective.
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