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Demystifying the Real-World Evidence in Atrial Fibrillation: A 
Comparative Look at the Direct Oral Anticoagulants for Reducing 
the Risk of Stroke Among Patients With Nonvalvular Atrial Fibrillation

Dr. Deitelzweig: Hello, I’m Dr. Steve Deitelzweig, Professor of 
Medicine at the University of Queensland and Ochsner Clinical 
School, Chairman of Hospital Medicine, and Medical Director of 
Regional Business Development with the Ochsner Health System 
in New Orleans, Louisiana. This educational activity will show 
how real-world data and evidence augment the findings from 
randomized clinical trials of direct-acting oral anticoagulants 
(DOACs) for stroke prevention in patients with NVAF, as well as 
compare the results of real-world studies with randomized studies, 
and apply this evidence to improve patient care. 

1. Mazurek M et al. Stroke. 2017;48:2198-2205.

Oral 
anticoagulants 
reduce the risk 

of stroke 
by >64% 

and mortality 
by >25% 

versus placebo 

AF-related strokes 
cause larger areas 
of brain infarction, 
greater disability, 

and mortality 
compared with strokes 

of other etiologies 

~33% of ischemic strokes
are related to AF 

>80% of cardioembolic strokes 
are related to AF 

AF may play a role in ~33% 
of cryptogenic strokes 

AF-related 
strokes 

are highly 
preventable 

Atrial Fibrillation (AF) Increases the Risk of Severe Stroke1

Dr. Deitelzweig: Atrial fibrillation (AF) is a common arrhythmia 
that is increasingly prevalent with age. Stroke is a frequent 
complication of AF, and importantly, AF-related strokes cause 
larger areas of brain infarction, greater disability, and mortality 
compared with strokes of other etiologies. Fortunately, AF-related 
strokes are highly preventable using oral anticoagulants (OACs). 
Relative to placebo, OACs reduce the risk of stroke by more than 
64% and the risk of mortality by more than 25%. 

How Efficacy and Safety Data 
From Randomized Clinical Trials 
of DOACs Have Shaped Current 
NVAF Recommendations

1. January CT et al. J Am Coll Cardiol. 2019;74:104-132.

 
~20% with: 
• Mild mitral 
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regurgitation 
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heart valves 

Participants 
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studying DOACs 
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heart valves 
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patients with: 
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with valvular AF who have:

All patients 
with AF 

Nonvalvular AF (NVAF) and DOAC RCTs1

In the past, the terminology used to discuss AF was a little unclear, 
but updated guidelines from the American Heart Association 
(AHA), American College of Cardiology (ACC), and the Heart 
Rhythm Society (HRS) now clarify that valvular AF always includes 
patients with mechanical heart valves or moderate to severe mitral 
stenosis. These patients have always been excluded from trials of 
DOACs. Some trials also exclude patients with bioprosthetic heart 
valves. However, about 20% of DOAC trial participants had valvular 
abnormalities, including mild mitral stenosis, aortic stenosis, or 
mitral, aortic, or tricuspid regurgitation. 

1. January CT et al. J Am Coll Cardiol. 2019;74:104-132.

Recommends 
CHA2-DS2-

VASc 
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stroke risk 
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warfarin 
and the 
DOACs 

(dabigatran, 
rivaroxaban, 

apixaban, 
and 

edoxaban) 

If CHA2-DS2-
VASc score 

is 2 for men 
or 3 

for women, 
recommends 

OACs 
 

Always 
recommends 

DOACs 
over warfarin, 

unless the 
patient has 

a mechanical 
valve 

Evaluate 
renal function 
and hepatic 

function 
before 

initiating 
a DOAC 

Many DOACs,
with the

exception
of apixaban,

have
limitations
of use in
patients

with renal
impairment

Highlights of Current Clinical Guidelines for AF:
AHA/ACC/HRS 2019 Focused Update1

The 2019 AHA/ACC/HRS update also offers guidance for the 
newest DOAC, which is edoxaban; alters the CHA2DS2-VASc score 
at which OACs are recommended for men and women; and 
recommends testing renal and hepatic function when initiating a 
DOAC.
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Demystifying the Real-World Evidence in Atrial Fibrillation: A Comparative Look at the Direct Oral Anticoagulants for Reducing the Risk of Stroke Among Patients With Nonvalvular Atrial Fibrillation

1. January CT et al; American College of Cardiology/American Heart Association Task Force on Practice Guidelines.
J Am Coll Cardiol. 2014;64:e1-e76. 2. January CT et al. J Am Coll Cardiol. 2019;74:104-132.

CHA2DS2-VASc identifies patients who should 
receive an anticoagulant to reduce risk of stroke 

CHA2DS2-VASc Risk Score for the Prediction
of Stroke Risk in Patients With AF1 

Risk Factor Points 

C CHF/LV dysfunction 1 

H Hypertension 1 

A Aged 75 years 2 

D Diabetes mellitus 1 

S Stroke/TIA/embolism 2 

V Vascular disease 1 

A Aged 65 to 74 years 1 

Sc Sex category (female) 1 

Maximum score 9 

Treatment Recommendations 
Based on the CHA2DS2-VASc Score2 

Score Men Women Either ACS or PCI 

0 May omit 
OAC 

May omit 
OAC – 

1 Consider 
OAC 

May omit 
OAC – 

2 
Use 
OAC 

Consider 
OAC Use OAC unless 

bleeding risk > benefit 
3 Use

OAC

CHA2DS2-VASc Risk Calculator and Recommendations

The risk score criteria for stroke remains the CHA2DS2-VASc, but 
OACs may be omitted for women with a score of zero or one, 
whereas men with a score of two or more or any patient with 
ACS, or acute coronary syndrome, or a percutaneous coronary 
intervention and a score of two or more should use an OAC, unless 
the bleeding risk is greater than the benefit.

1. Pisters R et al. Chest. 2010;138:1093-1100. 2. Lip GY et al. J Am Coll Cardiol. 2011;57:173-180.
3. https://www.mdcalc.com/has-bled-score-major-bleeding-risk. Accessed December 9, 2019.

HAS-BLED identifies patients on an anticoagulant 
who are at an increased risk of major bleeding 

HAS-BLED Risk Score for the Prediction 
of Bleeding Risk in OAC-Naïve Patients With AF1,2 

Risk Factor Points 

H Hypertension (SBP >160 mmHg) 1 

A 
Abnormal renal function (CrCl <50 mL/min) 1 

Abnormal liver function (cirrhosis or bilirubin >2x 
normal limit with AST/ALT/AP >3x normal limit) 1 

S History of stroke (1 = yes) 1 

B History of bleeding (1 = yes) 1 

L Labile INR (TTR <60%) 1 

E Elderly (aged >65 years) 1 

D 
Drugs (aspirin or NSAIDs) 1 

Alcohol ( 8 drinks/week) 1 

Maximum score 9 

Treatment Recommendations 
Based on the HAS-BLED Score3

Score Risk Group Recommendation 

0 
Relatively low OAC should be considered 

1 

2 Moderate OAC can be considered 

3 

High Alternatives to an OAC 
should be considered 

4 

5 

>5 Very high 

HAS-BLED Bleeding Risk Calculator and Recommendations

Bleeding is, of course, the major adverse event or concern of any 
anticoagulant therapy. The scoring criteria for HAS-BLED and the 
corresponding treatment recommendations remain the same as 
they have been since Lip and colleagues published their paper in 
2011.

1. https://www.acc.org/anticoagevaluator. Accessed December 9, 2019.

• Calculates CHA2DS2-VASc and 
HAS-BLED scores from clinical data 

• Evaluates risks and benefits 

• Presents conclusion 

• Includes data for warfarin 
and all available DOACs 

• Available at https://www.acc.org/
anticoagevaluator

AnticoagEvaluator: Online Tool and App
to Weigh Risks and Benefits of Anticoagulant Therapy1

The American College of Cardiology, or ACC, now offers a simple 
online tool, the AnticoagEvaluator, for calculating CHA2DS2-
VASc and HAS-BLED scores from clinical data. It also performs a 

risk–benefit evaluation and presents its conclusion. The tool can 
also be downloaded as a phone app. It includes data for warfarin 
and all available DOACs, so you can easily compare the risks and 
benefits of different treatment options. All the information on 
CHA2DS2-VASc, HAS-BLED, and the AnticoagEvaluator is available 
in downloadable Practice Aids, which you can access through the 
navigation pane for this activity.

Agent Brand Name Class Reversal Agent Brand Name 

Apixaban1 Eliquis Factor Xa inhibitor  Andexanet alfa5 Andexxa 

Edoxaban2 Savaysa Factor Xa inhibitor N/A N/A 

Rivaroxaban3 Xarelto Factor Xa inhibitor  Andexanet alfa Andexxa 

Dabigatran4 Pradaxa Direct thrombin inhibitor Idarucizumab6 Praxbind 

1. Eliquis (apixaban) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/202155s021lbl.pdf. Accessed December 9,
2019. 2. Savaysa (edoxaban) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/206316s015lbl.pdf. Accessed
December 9, 2019. 3. Xarelto (rivaroxaban) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/022406s033,
202439s033lbl.pdf. Accessed December 9, 2019. 4. Pradaxa (dabigatran etexilate mesylate) Prescribing Information. https://www.accessdata.fda.gov/
drugsatfda_docs/label/2018/022512s035lbl.pdf. Accessed December 9, 2019. 5. Andexxa (andexanet alfa) Prescribing Information.
https://www.fda.gov/media/113279/download. Accessed December 9, 2019. 6. Praxbind (idarucizumab) Prescribing Information.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/761025s002lbl.pdf. Accessed December 9, 2019.

DOACs Currently Approved to Reduce the Risk
of Stroke and Systemic Embolism in Patients With NVAF

With the addition of edoxaban, there are now four DOACs 
available in the United States that are approved to reduce the risk 
of stroke in patients with AF. Reversal agents are currently FDA 
indicated for apixaban, rivaroxaban, and dabigatran.

1. January CT et al. J Am Coll Cardiol. 2019;74:104-132. 2. Schwartz JB. J Am Coll Cardiol. 2017;70:2731-2732.

Consideration Warfarin Apixaban Dabigatran Edoxaban Rivaroxaban 

sCr, 1.5 mg/dL – Reduce dose – – – 

CrCl, 15-30 mL/min – – Reduce dose – – 

CrCl, 15-50 mL/min – – – Reduce dose – 

CrCl, 50 mL/min – – – – Reduce dose 

Dialysis for ESRD – – Not 
recommended 

Not 
recommended 

Not 
recommended 

Dialysis for ESRD, 
CrCl <15 mL/min 

Recommended 
(INR 2.0-3.0) Recommended – – – 

•   CrCl should be computed by Cockcroft and Gault formula2

•   Do not substitute eGFR for CrCl2

Highlights of Clinical Guidelines for AF:
AHA/ACC/HRS 2019 Focused Update, Renal Considerations1

Patients with renal impairment may need to use DOACs at a 
reduced dose. For patients with end-stage renal disease or 
on dialysis, dabigatran, edoxaban, and rivaroxaban are not 
recommended, but apixaban and warfarin may be used. 

PeerView .com /NNV900
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1. Hart RG et al. Ann Intern Med. 2007;146:857-867. 2. Connolly S et al; ACTIVE W Investigators. Lancet. 2006;367:
1903-1912. 3. Connolly SJ et al. N Engl J Med. 2009;361:1139-1151. 4. Patel MR et al. N Engl J Med. 2011;365:883-891.
5. Granger CB et al. N Engl J Med. 2011;365:981-992. 6. Giugliano RP et al. N Engl J Med. 2013;369:2093-2104.

But >50% of patients with AF were not using 
evidence-based anticoagulation in 2012 
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Appropriate Anticoagulation
Significantly Reduces the Risk of Stroke1-6

Patients may ask why they can’t just take an aspirin instead of an 
OAC. While an antiplatelet agent like aspirin is somewhat helpful 
in reducing stroke risk, warfarin is much more effective at reducing 
stroke risk. Numerous large cardiovascular outcomes trials 
(CVOTs) comparing the DOACs with warfarin have consistently 
shown that the DOACs are even more effective than warfarin 
in preventing strokes. But, unfortunately, more than half of the 
patients with AF in the United States were not using evidence-
based anticoagulation as of 2012. Concern about bleeding risk is 
obviously one of the most frequently cited reasons for avoiding 
OACs, but how common is bleeding on these agents?

1. Connolly SJ et al. N Engl J Med. 2009;361:1139-1151. 2. Patel MR et al. N Engl J Med. 2011;365:883-891.
3. Giugliano RP et al. N Engl J Med. 2013;369:2093-2104. 4. Granger CB et al. N Engl J Med. 2011;365:981-992.
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P <.001          .31 <.001        .58 

DOACs May Be Associated
With Less Major Bleeding Than Warfarin1-4

In CVOTs comparing DOACs with warfarin, fewer than 4% of 
patients per year had a major bleeding event, based on the 
International Society of Thrombosis and Haemostasis (ISTH) 
definition, on any agent. Both dabigatran and rivaroxaban were 
about as likely to cause major bleeding as warfarin. However, 
apixaban and edoxaban were associated with significantly less 
bleeding than warfarin.

1. Connolly SJ et al. N Engl J Med. 2009;361:1139-1151. 2. Patel MR et al. N Engl J Med. 2011;365:883-891.
3. Giugliano RP et al. N Engl J Med. 2013;369:2093-2104. 4. Granger CB et al. N Engl J Med. 2011;365:981-992.
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DOACs Are Associated
With Less Intracranial Bleeding Than Warfarin1-4

Intracranial bleeding is a particularly devastating potential 
complication of anticoagulant therapy. In trials comparing DOACs 
with warfarin, fewer than 1% of patients per year experienced 
intracranial bleeding, or consistently one-half the risk of warfarin. 

a Data from the Darlington AF Registry of 105,000 patients from Darlington, County Durham, UK, who were registered
at one of 11 general practices.
1. Mazurek M et al. Stroke. 2017;48:2198-2205.
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RWE Shows Undertreatment (Inappropriate Nonuse) of Anticoagulant 
Therapy Increases the Risk of Stroke or Death in Patients With AF1,a

However, real-world data show that undertreating patients with 
AF increases the risk of a first stroke by about threefold, relative to 
appropriately dosed anticoagulant therapy. Among patients who 
had a prior stroke, undertreating AF is associated with a threefold 
risk of death, relative to appropriately dosed anticoagulant 
therapy.

a N = 5,738 patients from 242 sites followed for 1 year, unadjusted data for Feb 2013 to Jan 2016 shown.
b N = 7,925 patients from 244 sites followed for 1 year, unadjusted data  for Feb 2013 to Jul 2016 shown.
1. Steinberg BA et al. J Am Coll Cardiol. 2016;68:2597-2604. 2. Steinberg BA et al. J Am Heart Assoc. 2018;7:pii:e007633.

Analysis 1: Considered Over- and Underdosing1,a Analysis 2: Considered Only Underdosing2,b
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Recommended dose Underdosed Overdosed 

• Underdosing increased CV hospitalization risk after adjustment 
• Overdosing increased risk of death after adjustment 

3% 

• Underdosing did not increase any risk after adjustment, but all
HR >1.0

ORBIT-AF II: Inappropriate Dose Reduction of DOACs
May Increase the Risk of Thromboembolic Events and Death

Given the pervasive undertreatment of AF and the risk of stroke 
and death associated with undertreatment, special effort should 
be undertaken to ensure that neither clinicians nor patients have 
unreasonable fears about using anticoagulants when indicated.
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1. https://acforum.org/web/downloads/ACF%20Anticoagulation%20Stewardship%20Guide.pdf.  Accessed December 9, 2019.
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the knowledge 

and skills 
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to optimize 
outcomes 

Core Elements of Anticoagulation Stewardship1

In a manner paralleling antibiotic stewardship that has 
facilitated a more appropriate use of antibiotics by eliminating 
overuse, the anticoagulation stewardship program, which was 
launched in 2019, is aiming to facilitate a more appropriate use 
of anticoagulants by correcting underuse. The FDA funded the 
Anticoagulation Forum to develop a comprehensive plan for 
healthcare systems and individual clinicians to collaborate to 
improve patient outcomes. You’ll see a more detailed explanation 
of the core elements of anticoagulation stewardship in one of the 
downloadable Practice Aids associated with this activity. 

• 5'3" and 140 lb 
(BMI: 24.8 kg/m2) 

• Pulse: 77 bpm 
(irregularly irregular) 

• BP: 138/82 mmHg 
• LVEF: 50% 
• INR: 2.6 
• sCr: 1.3 mg/dL 

(est. CrCl ~30-36 mL/min)
• Trace pedal edema 

bilaterally 

• New patient, first office visit; referred after her cardiologist 
moved out of the area 

• An avid woodworker who is socially active and lives alone 
• No acute distress; stable INR and liver function WNL 
• 12-year history of AF, HFrEF, and CKD 
• No history of stroke, bleeding, T2DM, or CAD 

• Warfarin 3.0 mg 
• Lisinopril/HCTZ 20 mg/12.5 mg 
• Carvedilol 6.25 mg 
• Rosuvastatin 20 mg 

• Aspirin 81 mg 
• Acetaminophen 500 mg 

(as needed for back 
and shoulder pain) 

Camille, a 71-Year-Old Woman With AF,
HFrEF, HTN, and Moderate Renal Impairment

Let’s turn to a case and apply current evidence to improve the care 
of a patient with long-standing AF, heart failure with reduced EF, 
and chronic kidney disease. Camille is a new patient and a socially 
active woman aged 71 years who enjoys woodworking. She was 
referred to you after her previous cardiologist moved out of the 
area. She doesn’t have any current complaints, and her exam 
doesn’t reveal any new complications. She’s taking six medications 
on a daily basis: warfarin 3 mg, lisinopril/HCTZ 20 mg/12.5 mg, 
carvedilol 6.25 mg, rosuvastatin 20 mg, and aspirin 81 mg. She 
takes acetaminophen 500 mg as needed for occasional back and 
shoulder pain.

1. https://www.acc.org/tools-and-practice-support/mobile-resources/features/anticoag-evaluator. Accessed December 9, 2019.

Current treatment 

• Benefits of OAC outweigh 
risks 

• Woodworking increases 
the risk of cuts 

• Goal of care is to reduce  
risk of bleeding while 
maintaining her socially 
active lifestyle 

Revised treatment 

Switching from warfarin 
to a DOAC would reduce risk
of bleeding and further reduce 
risk of stroke 
• Apixaban (full dose) 
• Dabigatran (full dose)  
• Edoxaban (reduced dose) 
• Rivaroxaban (reduced dose) 

CHA2-DS2-VASc = 5 
HAS-BLED = 4  

OAC 
is recommended AnticoagEvaluator1

Camille, a 71-Year-Old Woman With AF,
HFrEF, HTN, and Moderate Renal Impairment (Cont’d)

You run Camille’s clinical data through the AnticoagEvaluator 
to double-check that she’s using the appropriate dose of 
anticoagulant. Indeed, the benefits of an OAC outweighed 
the risks. However, you observe that her woodworking hobby 
increases the risk of cuts, and reducing her risk of bleeding while 
maintaining her socially active lifestyle is clearly the goal of care. 
Switching Camille from warfarin to a DOAC would reduce her risk 
of bleeding and further reduce her risk of stroke.

1. January CT et al. J Am Coll Cardiol. 2019;74:104-132. 2. Schwartz JB. J Am Coll Cardiol. 2017;70:2731-2732.

Consideration Warfarin Apixaban Dabigatran Edoxaban Rivaroxaban 

sCr, 1.5 mg/dL – Reduce dose – – – 

CrCl, 15-30 mL/min – – Reduce dose – – 

CrCl, 15-50 mL/min – – – Reduce dose – 

CrCl, 50 mL/min – – – – Reduce dose 

Dialysis for ESRD – – Not 
recommended 

Not 
recommended 

Not 
recommended 

Dialysis for ESRD, 
CrCl <15 mL/min 

Recommended 
(INR 2.0-3.0) Recommended – – – 

•   CrCl should be computed by Cockcroft and Gault formula2

•   Do not substitute eGFR for CrCl2

Highlights of Clinical Guidelines for AF: AHA/ACC/HRS 2019
Focused Update, Renal Considerations1

You check the AnticoagEvaluator and find that after accounting 
for her renal status, she could use apixaban or dabigatran at the 
full dose, or edoxaban or rivaroxaban at a reduced dose. But if 
randomized CVOTs comparing DOACs with warfarin were our only 
source of evidence, we might find it difficult to determine whether 
there was strong reason for one of these DOACs over the others.

PeerView .com /NNV900



Steven B. Deitelzweig, MD, MMM, SFHM, FACP, FACC

7Go online to complete the post-test and evaluation for CME/MOC/CNE/CPE credit

Demystifying the Real-World Evidence in Atrial Fibrillation: A Comparative Look at the Direct Oral Anticoagulants for Reducing the Risk of Stroke Among Patients With Nonvalvular Atrial Fibrillation

What is RWE? 

Do we need RWE if we 
have good data from RCTs? 

What Is RWE and Why Do We Need It?

Dr. Deitelzweig: What is meant by the term real-world evidence? 
What difference can real-world evidence make if we already have 
well-designed RCTs, or randomized controlled trials? 

1. Saturni S et al. Pulm Pharmacol Ther. 2014;27:129-138.

RCTs Real-World Studies 

Advantages 

• Rigorous experimental design 
and analysis methods 

• Randomization 
• Blinding 
• Control 

• Nonselected populations 
• Realistic therapy adherence 
• Logistic and ethical feasibility  
• Can evaluate complex therapies 
• Useful to detect rare or late-onset AEs 
• Routine practice setting 
• Long duration 

Disadvantages 

• Selected populations 
• Setting and monitoring bias 
• Economic limitations  
• Logistic and ethical restrictions  
• Unsuitable for complex treatment studies 
• Inappropriate for a thorough evaluation 

of AEs 
• Short duration 

• Lack of patient selection brings 
confounding factors 

• Absence of randomization and blinding 
• Confounding by indication 
• Economic limitations  
• Logistic problems 

Weighing the Advantages and Disadvantages
of RCTs Versus Real-World Studies1

RCTs are the gold standard for proving the efficacy of a 
medication. These trials are rigorous, randomized, and blinded, 
but these often come at a cost—and I just don’t mean financial. 
They are only conducted in a subset of the total patient population 
we’d ultimately like to use them in. RCTs also have structural 
features that would be very difficult to replicate in a typical clinical 
setting, like dedicated teams following up with the patients far 
more frequently than a typical office visit schedule. 

Patients may only participate in a clinical trial for 6 months or 
a year or two, but some of the medications we prescribe are 
intended to be used for decades. Consequently, there are often 
questions as to whether the results from an RCT are generalizable 
to a typical clinical population, and whether the benefits observed 
in the short term are sustained for longer periods. Many of the 

Understanding the Role of Real-
World Evidence and How It Can 
Complement Data Generated 
From Randomized Clinical Trials

limitations of RCTs are obviated by real-world studies. Real-
world studies collect various types of data from actual clinical 
populations using routine clinical records. Very large numbers of 
patients can be observed for very long periods of time, which lets 
us determine whether a particular treatment is effective under 
typical conditions of use and whether there are safety signals that 
might have been overlooked in smaller, shorter-term RCTs.

Real-world studies let us take advantage of data that we’re 
collecting anyway as part of routine care, but their biggest 
drawback is the potential for bias and confounders. For example, 
if a particular medication isn’t widely available in rural parts of 
the country, a real-world study might include people who are 
older and a different race or ethnicity or educational background 
from the people who we find in metropolitan areas. If clinicians 
routinely avoid using a medication in patients with, say, moderate 
renal impairment, the real-world study results might not be the 
same for a dialysis clinic population.

1. https://effectivehealthcare.ahrq.gov/sites/default/files/pdf/assessing-the-risk-of-bias-in-systematic-reviews-of-health-care-
interventions-01_0.pdf. Accessed December 10, 2019.

• Factors that predict the outcome of interest affect which 
intervention participants receive Randomization or confounding bias 

• Characteristics observed after the start of the intervention 
determine participation selection or follow-up time for a subgroup Selection bias 

• Intervention status not recorded in a valid and reliable manner 
at the start of the intervention Classification bias 

• Differences between the intended and actual intervention Protocol violation 

• Overall or systematic differences in study discontinuation that 
are not accounted for in the analyses Missing data bias 

• Overall or systematic differences between study groups 
in outcomes assessment Outcomes bias 

• Selectively reporting outcomes based on the findings Selective reporting 

Sources of Bias in RWE: AHRQ1

Adapted From ROBINS-I

Controlling for the inevitable sources of bias that can affect 
real-world studies is extremely important, and if done well we 
can obtain results that are similar in quality to what we get with 
RCTs. Some of the sources of bias in real-world studies are the 
same as you’d find in RCTs. Selection bias is one example where 
results observed in the first patients to enroll in a study are 
used to determine which patients are recruited later in a study. 
Selective reporting is a problem for both RCTs and real-world 
studies. This happens when only the favorable or statistically 
significant outcomes are reported, but other endpoints included 
in the study protocol are not reported, perhaps because they’re 
inconsistent with the study hypothesis. Some sources of bias 
are more problematic in real-world studies than in RCTs. The 
Agency for Healthcare Research and Quality (AHRQ) and ROBINS-I 
enumerate the types of bias from selection, detection, mortality, 
classification, and others. Classification is a particular problem in 
real-world studies where administrative data, such as the medical 
coding associated with an imaging study, is used in place of the 
actual report from the imaging study, confirming or refuting the 
diagnosis to sort individuals with a particular disorder from those 
who do not have that disorder. Missing data bias is even more 
problematic in real-world studies than RCTs given that patients 
may not receive recommended follow-up tests at appropriate time 
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intervals or may switch providers or insurance companies and 
become lost to follow-up.

EHR 
Claims 

and 
billing 

activities 

Product 
and 

disease 
registries 

Patient-
generated 

data, 
including 
home-use 
settings 

Mobile 
devices 

and other 
sources 
that can 
monitor 
health 
status 

1. https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence. Accessed December 10, 2019.

General Methodologies for Collecting RWD1

Real-world data (RWD) are available from many sources. RWD can 
be collected from electronic health records (EHR), claims records, 
product or disease registries, patient-generated data from devices 
such as blood pressure cuffs, blood pressure monitors, or a scale, 
and, more recently, mobile devices such as activity trackers that 
can monitor health status.

RWD are routinely collected data related to patient health status 
and/or healthcare delivery 

RWE is analyzed to obtain clinical evidence  
about potential benefits and risks of a medical product 

1. https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence. Accessed December 10, 2019.

The FDA Distinguishes RWD From RWE1

It is important to note that the FDA makes a distinction between 
RWD and real-world evidence (RWE). RWD are routinely collected 
data relating to a patient’s health status and healthcare delivery. 
RWE is RWD analyzed to obtain clinical evidence of the potential 
benefits and risks of a medical product. 

1. https://www.fda.gov/regulatory-information/selected-amendments-fdc-act/21st-century-cures-act. Accessed December 10, 2019.
2. https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence. Accessed December 10, 2019.

The 21st Century Cures Act (2016) mandates 
the inclusion of RWE about benefits and risks 

from sources other than clinical trials1 

Computers, mobile devices, wearable devices, 
and other biosensors can gather 

and store huge amounts of data easily2 

“Big data” analytics can analyze 
these repositories of information quickly2 

What Has Changed in the Way That the FDA Is Using RWE?

The FDA has also increased the amount of RWE it considers. The 
21st Century Cures Act of 2016, passed with bipartisan support, 
mandates the inclusion of RWE on benefits and risks from sources 
other than clinical trials. The FDA also notes that computers, 
mobile devices, wearable devices, and other biosensors can gather 
and store huge amounts of data easily, and these large repositories 
of data can be analyzed quickly using increasingly available big 
data analysis techniques.

1. Bartlett VL et al. JAMA Network Open. 2019;2:e1912869.

• Proposal of $100 million to build a medical data enterprise system using data
from EHR that will 
– Include data from 10 million patients 
– Build a foundation for more robust postmarketing studies 
– Provide a richer source of RWD 
– Have a shorter reporting lag time than claims data 
– Address the lack of standardization of structured EHR data and

interoperability between EHR systems 
– Develop a framework for evaluating study design and conduct to meet

regulatory requirements 

President’s Budget for Fiscal Year 20191

In the president’s budget for fiscal year 2019, there was a $100 
million proposal to build a medical data enterprise system using 
EHR data, including data from 10 million patients. It will build 
a foundation for more robust postmarketing studies and offer 
a richer source of RWD, with a shorter reporting lag time than 
claims data. Clinicians will be relieved to hear that this proposed 
system will also address the lack of standardization of EHR data 
and the lack of interoperability between EHR systems. As anyone 
who has ever had to get patient records from an outside clinic can 
attest, this is one of the most frustrating limitations of current EHR 
systems. 

1. https://www.fda.gov/media/79922/download. Accessed December 10, 2019.
2. Bartlett VL et al. JAMA Network Open. 2019;2:e1912869.

Study designs that are 
prespecified and 
rigorous and use 

validated outcomes 

Faster 
identification 

of rarer 
safety issues 

Lower research costs 
could be passed on 

to consumers as lower 
medication costs 

More rapid addition 
of new indications 

for existing 
medications 

Potential Benefits of FDA’s Embrace of RWE1,2

Potential benefits of the FDA’s embrace of RWE using study 
designs that are prespecified and rigorous and use validated 
outcomes include a more rapid addition of new indications for 
existing medications and lower research expenses resulting in 
lower medication costs, as well as a faster identification of rare 
safety signals.
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1. https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence. Accessed December 10, 2019.

The FDA uses RWD and RWE 
for postmarketing monitoring of safety and AEs 

and making regulatory decisions 

The healthcare community uses RWD and RWE 
to support coverage decisions and develop guidelines 

and decision-support tools for clinical practice 

Medical product developers use RWD and RWE 
to support clinical trial designs and observational studies 

to generate innovative treatment approaches 

Past and Current Uses of RWD and RWE1

The FDA, insurance companies, medical societies, and 
pharmaceutical companies have been using RWD and RWE 
for a long time. The FDA has used RWD and RWE to monitor 
postmarketing safety and adverse events, and to make regulatory 
decisions. Insurance companies use RWD and RWE to support 
coverage decisions. Medical societies use RWD and RWE to 
develop clinical guidelines and treatment algorithms, and 
pharmaceutical companies use RWD and RWE to support clinical 
trial designs.

1. https://www.fda.gov/media/120060/download. Accessed December 10, 2019.

• Pharmacoepidemiology studies are observational studies that examine how drugs 
are used and their effects in populations; broadly speaking, pharmacoepidemiology 
focuses on selecting the appropriate data, design, and analysis to obtain a valid 
and unbiased answer to the question of interest using RWD 

• The FDA has substantial experience evaluating and providing guidance on 
pharmacoepidemiology studies that use RWD in the context of safety; for the 
purposes of evaluating drug safety, the FDA has outlined its perspective on using 
RWD available in medical claims and EHR data for safety studies in its 
pharmacoepidemiologic guidance document 

Pharmacoeconomic Data1

Pharmacoepidemiology studies are observational studies that 
examine how drugs are used and their effects in populations. 
The FDA has substantial experience evaluating and providing 
guidance on pharmacoepidemiology studies for using RWD for the 
purposes of evaluating drug safety. The FDA has already outlined 
its perspective on using RWD available in electronic healthcare 
data systems, medical claims, and EHR for safety studies and 
pharmacoepidemiologic guidance.

1. https://www.fda.gov/media/79922/download. Accessed December 10, 2019. 2. Vinereanu D et al. Lancet. 2017;390:1737-1746. 

IMPACT-AF Results
• Through FDA-Catalyst, the FDA is 

currently supporting a randomized trial 
using data from the Sentinel System 
to test whether a patient and provider 
educational intervention can increase 
anticoagulant use in patients who, per the 
data within the Sentinel System, have AF 
and are at an increased risk of stroke 

• Not only is this study critical for public 
health, it’s also a proof-of-concept trial 
for conducting interventional 
effectiveness trials using the Sentinel 
System infrastructure 
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IMPACT-AF: A Case Study in How the FDA Is Using RWD1,2

The FDA has developed a RWD repository called the Sentinel 
System. The FDA supported a randomized trial using data from the 
Sentinel System to test whether a patient and provider educational 
intervention could increase anticoagulant use for individuals 
who—per the data within the Sentinel System—have AF and 
are at increased risk of stroke. Not only is this a critical public 
health question, it’s also a proof-of-concept trial for conducting 
interventional effectiveness trials using the Sentinel System 
infrastructure. The results of the RCT IMPACT-AF were reported 
in 2017 and showed that patients who were exposed to the 
educational initiative cut their risk of stroke by 52% over 1 year. 

1. Bartlett VL et al. JAMA Network Open. 2019;2:e1912869.

US-based 
clinical trials 
published 

in high-impact 
journals 
in 2017 

Observational 
studies based on 

analyses of 
administrative 
claims or EHR 

data 

15% 

The percentage of RCTs that would be feasible to replicate 
through an analysis of administrative claims or EHR data 

RCTs and RWE Have Complementary Roles1

We need to think of RCTs and RWE, not RCTs versus RWE. We need 
the clinical depth and insight provided by both. Could RWE replace 
RCTs entirely, or at least substantially? It’s very unlikely. A recent 
study looked at all the US-based RCTs published in high-impact 
journals in 2017 and assessed how feasible it would be to replicate 
these trials using administrative claims or EHR data. The authors 
concluded that only 15% of the RCTs could be replicated using 
these sources of data. Thus, both types of evidence are needed.
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A Review of Real-World Evidence 
Available for DOACs and Its Utility 
in Guiding Clinical Decision-
Making for Stroke Prevention in 
Patients With NVAF

“Which medication works best?” 
is a common clinical question 

Head-to-head trials could answer this question, 
but they are lacking 

Adequately powered (ie, large) real-world studies 
of existing medications offer insight into comparative effectiveness 

The outcomes of interest must be present 
within the data set studied 

The study design must be prespecified and transparent 

Differences Among DOACs

Dr. Deitelzweig: “Which medication works best?” is a common 
clinical question, and one that is relevant to DOACs, as well as one 
that RWD is well suited to answer. Head-to-head RCTs could be 
used to answer this question, but they are lacking. Adequately 
powered—in other words, large—real-world studies of existing 
medications offer insight into comparative effectiveness. And, of 
course, the outcomes of interest must be present within the data 
set studied, and the study itself must be designed in a prespecified 
and transparent way.

1. Cox DR. J Royal Stat Soc. 1972;34:187-220. 2. Rubin DB. Health Serv Outcome Res Meth. 2001;2:169-188.

There are two common approaches to adjusting data in observational studies: 

Total population Matched study populations 

PSM 

• Cox proportional hazard regression model1 
– Takes into account the effect of several variables on the time it takes 

for a specific event or hazard to occur 

• Propensity score matching (PSM)2 
– Observational studies are not randomized, making the results susceptible 

to bias—the baseline characteristics of the groups are different 
– PSM is a statistical approach to construct matched samples of treatment/control 

pairs to minimize the difference between the two groups 

Controlling or Adjusting for Confounders

In observational studies, it can be very difficult to discern which 
variables are influencing the outcome. We have commonly 
employed tools like the Cox proportional hazard regression model 
and propensity score matching (PSM). The Cox proportional 
hazard regression model can control for multiple known 
confounders on the time it takes for a specific event or hazard 
to occur. PSM is a popular technique for reducing selection bias. 
Because observational studies are not randomized, the baseline 

Steven B. Deitelzweig, MD, MMM, SFHM, FACP, FACC

characteristics of the groups using different treatments are almost 
certain to differ. PSM is a statistical approach to construct matched 
samples of treatment and control pairs to minimize differences 
between the two groups. When done properly, real-world study 
quality can [match] that seen in RCT.

1. Graham DJ et al. Am J Med. 2019;132:596-604.

448,944 
patients CMS 

Propensity-matched data sets 

• Matched to warfarin 
– n = 183,003 

• Apixaban  
– n = 72,921  

• Dabigatran  
– n = 86,293 

• Rivaroxaban  
– n = 106,369 

RWD of Patients With NVAF Identified
in the CMS Database (2010-2015) and Followed for 1 Year1

The Centers for Medicare and Medicaid Services (CMS) maintain 
a large administrative claims database that includes almost the 
entire US population aged 65 years or older, which is precisely 
the population with the highest prevalence of AF. Graham and 
colleagues performed a pharmacoepidemiology study of the 
CMS database on behalf of the FDA’s Center for Drug Evaluation 
and Research. They identified about half a million patients in that 
database who had been treated with warfarin or one of the three 
DOACs—apixaban, dabigatran, or rivaroxaban.

Since the study was done on patients who were identified 
between 2010 and 2015, edoxaban was excluded, because it hadn’t 
been approved yet. From this population, patients with similar 
baseline characteristics were selected and followed for 1 year. The 
smallest patient cohort, the apixaban group, had more than 72,000 
patients in it, while the largest, the warfarin group, had more than 
183,000 patients in it. These are massive numbers of patients who 
would be impossible to recruit into an RCT.

1. Graham DJ et al. Am J Med. 2019;132:596-604.
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Stroke/SE and Major Bleeding Outcomes
for Patients on Warfarin and DOACs1

Graham and colleagues found that the risk of stroke was higher 
with warfarin than of any of the three DOACs. Clear differences 
were observed in the risk of major bleeding with the DOACs. 
Risk of major bleeding—not including intracranial bleeding—
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was highest with rivaroxaban, intermediate with warfarin and 
dabigatran, and lowest with apixaban.

1. Graham DJ et al. Am J Med. 2019;132:596-604.

Rivaroxaban
vs dabigatran

0.5 0.7 1.0 1.5 2.0 4.0

Thromboembolic
stroke

Intracranial
hemmorhage

Major
extracranial

bleeding

Death

Favors
rivaroxaban

Favors
dabigatran

0.90

1.71

1.32

1.12

Rivaroxaban
vs apixaban 

0.5 0.7 1.0 1.5 2.0 4.0

Favors
rivaroxaban

Favors
apixaban

1.02

1.21

2.70

1.23

Dabigatran
vs apixaban 

0.5 0.7 1.0 1.5 2.0 4.0

Favors
dabigatran

Favors
apixaban

1.14

0.70

2.04

1.10

Hazard Ratio

Comparisons Among the DOACs:
Effectiveness and Safety Outcomes1

Intracranial hemorrhage risks favored dabigatran over rivaroxaban 
and apixaban. No significant difference was found for rivaroxaban 
versus apixaban. Mortality outcomes were more favorable 
for dabigatran and apixaban than rivaroxaban; no significant 
difference was found for dabigatran versus apixaban.

1. Lip GYH et al. Stroke. 2018;49:2933-2944. [Correction published 10 Jan 2020].

~56% of US population 

Propensity-matched data sets 

Matched to warfarin: 
• Apixaban  

– n = 57,929 
• Dabigatran  

– n = 26,838 
• Rivaroxaban  

– n = 83,007 

Matched to other DOACs: 
• Apixaban/dabigatran 

– n = 27,096 
• Dabigatran/rivaroxaban 

– n = 27,538 
• Apixaban/rivaroxaban 

– n = 62,619 

Corrected 
 

100,977 
 

36,990 
 

125,068 

Corrected 
 

37,314 
 

37,693 
 

107,236 

2018 publication 
did not use 

complete CMS 
data set 

>180 
million 

patients 
CMS 

Truven 
MarketScan 

PharMetrics 

Optum 

Humana 

ARISTOPHANES: RWD of Patients With NVAF Identified
in Five US Databases (2013-2015) and Followed for 1 Year1

An even larger—and, in fact, the largest to my knowledge—
pharmacoepidemiology study to be performed was the 
ARISTOPHANES study, of which I’m a principal investigator. It 
included the CMS database plus four large databases maintained 
by various commercial insurers. The combined database included 
more than 180 million patients who represent about 56% of the 
entire US population. From this very large database, individual 
pairs of patients with similar baseline characteristics were 
identified as using warfarin or one of the three DOACs from 2013 
to 2015 and followed for 1 year.

a Number of patients before: post PSM N in ARISTOPHANES stroke article. b Number of patients after: post PSM N of
completed Medicare data plus original commercial data. c HR before: HR in ARISTOPHANES stroke article. d HR after:
post HR for completed Medicare data and original commercial data combined. 
1. Lip GYH et al. Stroke. 2018;49:2933-2944. [Correction published 10 Jan 2020].

Patients Before 
Correction, na 

Patients After 
Correction, nb 

HR Before 
Correctionc 

HR After 
Correctiond 

Apixaban vs warfarin 
Stroke/SE 
Major bleeding 

 
57,929 
57,929 

 
100,977 
100,977 

 
0.61 
0.58 

 
0.64
0.60 

Apixaban vs rivaroxaban 
Stroke/SE 
Major bleeding 

 
62,619 
62,619 

 
107,236 
107,236 

 
0.80 
0.55 

 
0.80 
0.55

Apixaban vs dabigatran 
Stroke/SE 
Major bleeding 

 
27,096 
27,096 

 
37,314 
37,314 

 
0.69 
0.77 

 
0.72
0.78

Rivaroxaban vs warfarin 
Stroke/SE 
Major bleeding 

 
83,007 
83,007 

 
125,068 
125,068 

 
0.75 
1.07 

 
0.79 
1.06 

Dabigatran vs warfarin 
Stroke/SE 
Major bleeding 

 
26,838 
26,838 

 
36,990 
36,990 

 
0.80 
0.73 

 
0.82 
0.71

Dabigatran vs rivaroxaban 
Stroke/SE 
Major bleeding 

 
27,538 
27,538 

 
37,693 
37,693 

 
1.15 
0.70 

 
1.10 
0.71

ARISTOPHANES Stroke Publication:
Main Results Before and After Correction1

After the original publication of this study in 2018, it was 
discovered that the complete CMS database had not been used, 
and a correction was issued. In the original publication, the 
smallest cohort matched to warfarin was the dabigatran group 
with more than 26,000 patients, and the largest cohort matched 
to warfarin was the rivaroxaban group with more than 83,000 
patients. In the corrected publication, these numbers increased to 
more than 36,000 and more than 125,000, respectively.

In the DOAC versus DOAC groups, there were about 27,000 
patients in the apixaban versus dabigatran and dabigatran versus 
rivaroxaban matched groups and more than 62,000 patients in 
the apixaban versus rivaroxaban matched group. In the corrected 
publication, these numbers increased to about 37,000 and 107,000, 
respectively. The stroke outcomes for the DOACs versus warfarin in 
the original publication favored all the DOACs. Warfarin was always 
associated with a higher risk of stroke than apixaban, dabigatran, 
or rivaroxaban. Warfarin was also associated with a higher risk of 
major bleeding than apixaban or dabigatran. Rivaroxaban and 
warfarin had similar major bleeding outcomes. 

When comparing the DOACs against each other in the original 
publication, apixaban had a lower risk of stroke than either 
dabigatran or rivaroxaban. Stroke outcomes for dabigatran and 
rivaroxaban were similar. Apixaban also had a lower risk of major 
bleeding than dabigatran or rivaroxaban, but dabigatran had a 
lower risk of major bleeding than rivaroxaban. The corrected data 
set, though much larger, reflected similar findings. Point estimates 
of the hazard ratios changed minimally with the addition of the full 
CMS data set.
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1. Lip GYH et al. Stroke. 2018;49:2933-2944. [Correction published 10 Jan 2020].

1.41.21.00.80.60.40.20 1.6

Comparison of Before and After Hazard Ratios

Apixaban vs warfarin: stroke/SE
Apixaban vs warfarin: major bleeding
Apixaban vs rivaroxaban: stroke/SE
Apixaban vs rivaroxaban: major bleeding
Apixaban vs dabigatran: stroke/SE
Apixaban vs dabigatran: major bleeding
Rivaroxaban vs warfarin: stroke/SE
Rivaroxaban vs warfarin: major bleeding
Dabigatran vs warfarin: stroke/SE
Dabigatran vs warfarin: major bleeding
Dabigatran vs rivaroxaban: stroke/SE
Dabigatran vs rivaroxaban: major bleeding

Indicated the HR (95% CI) before correction
Indicated HR after correction

Favors referenceFavors comparator

New Point Estimates Versus Original Point Estimates
Plus Confidence Intervals1

Importantly, none of the key findings from the original publication 
changed substantially after the correction to include the complete 
CMS data set. They were directionally similar. The point estimates 
of the hazard ratios generally shifted slightly but not enough to 
alter the clinical practical interpretation of the findings.

1. Lip GYH et al. Stroke. 2018;49:2933-2944. [Correction published 10 Jan 2020].
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ARISTOPHANES: Intracranial Hemorrhage1

Intracranial hemorrhage outcomes consistently favor the DOACs 
over warfarin. When comparing DOAC versus DOAC, apixaban 
and dabigatran were superior to rivaroxaban, and apixaban was 
equivalent to dabigatran.

1. Connolly SJ et al. N Engl J Med. 2009;361:1139-1151. 2. Patel MR et al. N Engl J Med. 2011;365:883-891. 3. Granger
CB et al. N Engl J Med. 2011;365:981-992. 4. Lip GYH et al. Stroke. 2018;49:2933-2944. [Correction published 10 Jan 2020].
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Comparing Outcomes: RCTs Versus ARISTOPHANES1-4

When viewing the results from CVOTs side by side with 
ARISTOPHANES, we note that the RCTs generally have numerically 
lower rates of stroke/SE and major bleeding than in the real-world 
study, so let’s consider how we can apply the evidence from RCTs 
and real-world evidence to a case.

• 5'9" and 160 lb 
(BMI: 23.6 kg/m2) 

• Pulse: 84 bpm 
(irregularly irregular) 

• BP: 119/74 mmHg 
• INR: 2.1 
• sCr: 0.9 mg/dL 

(est. CrCl ~65 mL/min) 
• Trace pedal edema 

bilaterally 

• Hospitalist reports that Andrew was admitted to the 
hospital after vomiting blood 

• He has a sedentary lifestyle and lives with adult daughter 
• 4-year history of AF, 18-year history of HTN, and 2-year 

history of stroke 
• Stable INR 
• Renal and liver function WNL 
• No history of T2DM or CAD 

• Rivaroxaban 20 mg 
• Aspirin 81 mg 
• Ticagrelor 60 mg twice daily 

• Candesartan 32 mg 
• Carvedilol 6.25 mg 

Andrew, an 82-Year-Old Man With AF,
a History of Stroke, HTN, and a Recent GI Bleed

Andrew is an 82-year-old man with AF and a history of stroke and 
hypertension; he was recently admitted to the hospital following a 
GI bleed. Other than an irregularly irregular heart rate—a hallmark 
of AF—his examination results are all within normal limits. He 
is currently taking six daily medications, including rivaroxaban, 
aspirin, ticagrelor, candesartan, and carvedilol.

1. https://www.acc.org/tools-and-practice-support/mobile-resources/features/anticoag-evaluator. Accessed December 11, 2019.

Preadmission regimen

• Rivaroxaban is associated
with a 3.3%-per-year risk
of major bleeding

Post-discharge regimen

CHA2-DS2-VASc = 5 
HAS-BLED = 4  

OAC 
is recommended AnticoagEvaluator1

• Discontinue aspirin 
• Switch to apixaban 

– Apixaban is associated 
with a 2.6%-per-year risk 
of major bleeding 

– RWE also shows lower 
risk with apixaban than 
rivaroxaban 

Andrew, an 82-Year-Old Man With AF,
a History of Stroke, HTN, and a Recent GI Bleed (Cont’d)

Despite his recent GI bleed, the AnticoagEvaluator still shows 
that the benefits of an OAC outweigh the risks of bleeding, and 
evidence suggests starting an OAC within 1 to 2 weeks. But is 
rivaroxaban the best choice for Andrew? The AnticoagEvaluator 
states that rivaroxaban is associated with a 3.3%-per-year risk 
of major bleeding. This value is lower than what was seen in the 
CVOT, where it was 3.6% per year, and in the full population of 
ARISTOPHANES, where it was around 5% to 6% per year. Apixaban 
is consistently associated with a lower risk of major bleeding 
relative to warfarin, rivaroxaban, or dabigatran. Therefore, based 
on the AnticoagEvaluator, apixaban would reduce his risk of major 
bleeding to 2.6% per year, and the ARISTOPHANES study suggests 
it would reduce his major bleeding risk from between 5% to 
6% per year to something around 3% or 4% per year. Therefore, 
it would seem reasonable to switch him from rivaroxaban to 
apixaban. Importantly, Andrew should not be on aspirin therapy 
after a major GI bleed. 

I hope that you have found today’s presentations to be helpful. 
We’ve covered a lot of new information, new concepts, and clinical 
evidence. In addition to this audiovisual presentation, you will find 

PeerView .com /NNV900



13Go online to complete the post-test and evaluation for CME/MOC/CNE/CPE credit

Demystifying the Real-World Evidence in Atrial Fibrillation: A Comparative Look at the Direct Oral Anticoagulants for Reducing the Risk of Stroke Among Patients With Nonvalvular Atrial Fibrillation

a selection of Practice Aids under one of the tabs in the navigation 
panel. Thank you for your time and attention.

Narrator: This activity has been jointly provided by Medical 
Learning Institute, Inc. and PVI, PeerView Institute for Medical 
Education.

PeerView .com /NNV900



CME/MOC/CNE/CPE

Demystifying the Real-World Evidence in Atrial Fibrillation: 
A Comparative Look at the Direct Oral Anticoagulants 
for Reducing the Risk of Stroke Among Patients With 
Nonvalvular Atrial Fibrillation

Sign up for email alerts on new clinical advances and educational activities in your specialty: PeerView .com /signup

Copyright © 2000-2020, PeerView

This CME/MOC/CNE/CPE activity is jointly provided by Medical Learning Institute, Inc. and PVI, PeerView Institute for 
Medical Education. 

This activity is supported by an educational grant from the Bristol-Myers Squibb and Pfizer Alliance. 

Expert commentary is based on data from recent medical literature. The materials presented here are used with the permission of the authors 
and/or other sources. These materials do not necessarily reflect the views of PeerView or any of its partners, providers, and/or supporters.

PeerView .com /NNV900
The Cardiology Topics You 

Want From the Experts You Trust 

PeerView.com/signup

