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Abstract

Background: Warfarin, a commonly prescribed anticoagulant, requires frequent lab monitoring. Lab monitoring puts
patients at risk of COVID-19 exposure and diverts medical resources away from health care systems. Direct oral
anticoagulants (DOACs) do not require routine therapeutic monitoring and are indicated first line for nonvalvular atrial
fibrillation (NVAF) stroke prevention and venous thromboembolism (VTE) prevention/treatment. Objective: The purpose
of the study was to determine the proportion of patients who qualify for DOACs and assess for predictors of qualification.
Methods: This cross-sectional study investigated patients on warfarin managed by Michigan Medicine Anticoagulation
Service. Direct oral anticoagulant eligibility criteria were established using apixaban, dabigatran, and rivaroxaban package
inserts. Patient eligibility was determined through chart review. The primary outcome was the proportion of patients
who qualify for DOACs based on clinical factors. Predictors of DOAC qualification were assessed. Results: This study
included 3205 patients and found 51.8% (n = 1661) of patients qualified for DOACs. Qualifying patients were older
(71.9 vs 59.4 years, P<<0.0001) with a higher CHA,DS, VASc (3.7 vs 3.4, P<<0.0007). The primary disqualifying factor
was extreme weight, high and low. Accounting for a patient’s sex and referral source, age > 65 (odds ratio [OR] = 1.9,
P<0.0001) and NVAF indication (OR = 5.6, P<<0.0001) were significant predictors for DOAC qualification. Conclusion
and Relevance: Approximately 52% of patients on warfarin were eligible for DOACs. This presents an opportunity to
reduce patient exposure to health care settings and health care utilization in the setting of COVID-19. Increased costs of
DOAC: need to be assessed.
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may be fearful of COVID-19 exposure in the health care
setting when they present for international normalized ratio
(INR) testing, which is commonly done weekly to monthly,

Introduction

Direct oral anticoagulants (DOACs) are recommended as
first-line treatment in deep vein thrombosis (DVT) and pul-
monary embolism (PE) and in nonvalvular atrial fibrillation

(NVAF) for stroke prevention.! Despite the efficacy and safety
outcomes driving these recommendations, warfarin remains
commonly prescribed.>* Patients on long-term warfarin ther-
apy may be unwilling to switch medication therapy, their pro-
viders may not have evaluated whether they qualify for a
DOAC, or they may not be able to afford a DOAC. Warfarin
has a long, proven history of use and a lower drug cost.’

The COVID-19 pandemic has introduced unique chal-
lenges to the management of patients on warfarin. Patients

! Alabama College of Osteopathic Medicine, Dothan, AL, USA
Michigan Institute for Clinical & Health Research, Ann Arbor, MI, USA
3Michigan Medicine — Pharmacy Innovations & Partnerships, Ann Arbor,
MI, USA

“University of Michigan College of Pharmacy, Ann Arbor, MI, USA

Corresponding Author:

Nghi Ha, Michigan Medicine, Michigan Medicine — Pharmacy Innovations
& Partnerships, 24 Frank Lloyd Wright Drive, SPC 5736, Ann Arbor, Ml
48106, USA.

Email: nghih@med.umich.edu


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/aop
mailto:nghih@med.umich.edu

Annals of Pharmacotherapy 00(0)

depending on individual patient stability.®” Patients may be
in quarantine, which will prevent them from presenting to
clinic.” A survey study found higher INR values and lower
compliance with INR testing during COVID-19 compared
with before COVID-19 and that the major cause (94% of
respondents) of noncompliance with INR testing was the
COVID-19 pandemic.® Approximately 40% of Americans
have delayed seeking medical treatment throughout the
pandemic.’ Limited access to grocery stores and foods con-
taining vitamin K makes it challenging for patients to main-
tain a consistent diet, which may make INR values fluctuate.
In addition to these concerns, COVID-19 itself has a known
association with coagulopathy. Studies have seen dissemi-
nated intravascular coagulation (DIC) and venous thrombo-
embolism (VTE) develop in COVID-19 patients, especially
in those with severe forms of the disease, defined as requir-
ing intensive care unit (ICU) management.'® This may put
hypercoagulable patients at further risk of thrombotic
events if exposed to COVID-19. There have also been
increases in fibrinogen degradation products and increases
in prothrombin time (PT), a lab value used to calculate
INR.'® COVID-19 may interfere with anticoagulation ther-
apy and monitoring. COVID-19 has also been associated
with bleeding complications, for example, in extracorporeal
membranous oxygenation (ECMO) patients with appropri-
ate levels of heparin therapy. Given that bleeding did not
appear to be due to inappropriate levels of anticoagulation,
researchers suspected the bleeding complication to be due
to enhanced-fibrinolytic type DIC, a known association of
COVID-19 infection; vascular endotheliitis, which COVID-
19 is considered to cause; or acquired von Willebrand syn-
drome, a known phenomenon in ECMO due to endothelial
shearing.! These further considerations of COVID-19
pathology provide another benefit to limiting health care
exposure to patients that are coagulopathic at baseline.

Increases in the percentage of supratherapeutic INRs
during COVID-19 have been observed and may increase
the risks of bleeding.!! Maintaining a therapeutic INR level
can be difficult to control even in the absence of pandemic-
related concerns. One meta-analysis saw a time spent in
therapeutic range of 55% to 68% in NVAF treatment.’
Another meta-analysis saw a time spent in therapeutic range
of only 48% (range = 37%-55%) in long-term care man-
agement for all indications of warfarin.'> This puts the
patient at risk of bleeds if the INR is too high and at risk of
thrombosis if the INR is too low.'? Treatment of warfarin
complications such as bleeding further increases health care
resource utilization and patient exposure to the health care
system.

Direct oral anticoagulant therapy benefits include fewer
drug interactions, no routine therapeutic monitoring, no
dietary restrictions, fixed dosing, and decreased risk of intra-
cranial bleeds.!”* Direct oral anticoagulants demonstrated
comparable efficacy to warfarin in prevention of VTE

recurrence and have lower risk of intracranial hemorrhage. >
When dosed at 150 mg, apixaban and dabigatran had
decreased risk of ischemic stroke in NVAF in comparison
with warfarin.>* In addition, apixaban showed lower risk of
major bleeding in NVAF and had a lower risk of overall
mortality when compared with warfarin.? Switching patients
from warfarin to DOAC is feasible and patients showed
increased satisfaction with their anticoagulant therapy.'* In
addition, there is now a Food and Drug Administration—
approved DOAC reversal agent, which could have been a
prior hesitation to starting a patient on a DOAC.

Following the suggestion to develop standard screening
to determine eligibility for DOAC therapy during the
COVID-19 pandemic, this study will determine the propor-
tion of patients in an outpatient anticoagulation clinic on
warfarin who would be eligible for treatment with a DOAC.”
This will help determine the impact of implementing such
screening at anticoagulation clinics. Other studies have
addressed patient satisfaction following conversion to
DOAC therapy and found decreased patient sense of burden,
improved sense of benefit, and improved patient satisfac-
tion.'>!1¢ This will be the first study to analyze the proportion
of warfarin patients qualifying for DOAC substitution.

Methods
Study Design

A cross-sectional study of patients on warfarin therapy
managed by Michigan Medicine Anticoagulation Service
was performed to determine the proportion of patients who
qualified for DOAC therapy. Patient demographic and med-
ical data were extracted by reviewing patients’ charts within
Michigan Medicine’s electronic medical records. This study
was approved by the Michigan Medicine Institutional
Review Board.

Patient Selection

Patient data were collected throughout June and July 2020.
Patients included were at least 18 years old and on warfarin
therapy (n=3205) managed by Michigan Medicine
Anticoagulation Service. Patients with a left ventricular
assist device (LVAD) were excluded.

Outcomes

The primary outcome was the proportion of patients who
qualified for anticoagulation therapy with a DOAC.
Secondary outcomes were clinical predictors for patients
who qualify for a DOAC, the proportion of patients on war-
farin therapy who met the Center for Disease Control and
Prevention’s criteria for high risk of COVID-19, and
changes in time within therapeutic range (TTR) during
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versus before COVID-19.!7 High-risk patients were defined
as those with chronic lung disease (asthma, chronic obstruc-
tive pulmonary disease, emphysema), diabetes mellitus
type 1 or 2, heart conditions (coronary artery disease, hyper-
tension, heart failure), liver cirrhosis, patients over 65 years
of age, current or former smokers, and obese or overweight
patients.

DOAC Quadlification Criteria

Patients were eligible for DOAC following “strict” criteria
only if their primary indication for anticoagulation was
NVAF, PE, or DVT. Nonvalvular atrial fibrillation indica-
tions included nonvalvular atrial fibrillation and atrial flut-
ter. Patients were ineligible for DOAC therapy if any of the
following criteria were met: body mass index (BMI) greater
than 40 kg/m?, weight greater than 120 kg, weight less than
50 kg, presence of a mechanical heart valve, moderate-
severe mitral stenosis, triple-positive antiphospholipid syn-
drome (positive for lupus anticoagulant, anti-cardiolipin,
and anti-B2glycoprotein I antibodies), severe liver cirrhosis
defined as Child-Pugh class C, ongoing dialysis, history of
bariatric surgery, concomitant use of combined p-glycopro-
tein and strong cytochrome P450 (CYP) inducers, or con-
comitant use of combined p-glycoprotein and strong CYP
inhibitors if creatinine clearance was less than 30 mL/min
as dabigatran can be used with these inhibitors given ade-
quate kidney function. A second group with “flexible” eligi-
bility criteria was included. “Flexible” criteria did not limit
qualification to patients with NVAF and VTE and only
required BMI to be less than 40 for weight criteria. All other
qualification criteria and exclusionary factors were the
same. Weight was used in the eligibility criteria due to the
recommendation by the Scientific and Standardization
Committee of the International Society on Thrombosis and
Haemostasis (ISTH) that DOACs not be used in patients
with BMI greater than 40 kg/m? or weight greater than 120
kg. This is due to the very small percentage of patients at
extreme weights included in the DOAC clinical trials.'®
Although updated guidelines by ISTH in 2021 state rivar-
oxaban and apixaban can be used for VTE treatment in
obese patients, further studies are needed as clinical data are
still lacking. These guidelines also recommend not using
dabigatran, edoxaban, and betrixaban in obese patients for
VTE treatment and prevention."’

Data Collection

Baseline demographics and characteristics (Table 1) were
collected from the electronic medical records.

In patients with NVAF, we determined CHA,DS,-VASc
to quantify stroke risk. Creatinine Clearance (CrCl) was
determined using the Cockcroft-Gault formula and using
the patient’s actual body weight.

Table |. Baseline Demographics and Characteristics.

Total patients n = 3205
Age (years) 65.9 * 16.2
Male sex 1802 (56.2%)
CHA,DS, VASc in 36+ 1.6
patients with atrial
fibrillation
Serum creatinine (mg/dL) 12+ 1.0
Creatinine clearance 94.6 £ 52.7
(mL/min)
Weight (kg) 91.7 =262
BMI (kg/m?) 31.3 £ 8.1

Time within therapeutic
range (TTR) (%)
Primary indication category

68.0 = 16.3;70.5 (0-100)

Atrial fibrillation/ 1510 (47.1%)
flutter
VTE 824 (25.7%)
Valvular replacement 334 (10.4%)
Other 537 (16.8%)
INR goals
2-3 2790 (87.1%)
2.5-3.5 281 (8.8%)
Other 134 (4.2 %)
Managing provider by specialty
Family medicine 1137 (35.5%)
Cardiology 1240 (38.7%)
Electrophysiology 186 (5.8%)
Vascular medicine 292 (9.1%)
Other 350 (10.9%)
Racial group
White 2763 (86.2%)
Black 275 (8.6%)
Asian/Pacific Islander 54 (1.7%)
Hispanic 47 (1.5%)
Other 66 (2.1%)

Baseline characteristics of patients described as mean * SD or by
number (percentage of total study population) with n = 3205.
Abbreviations: BMI, body mass index; INR, international normalized
ratio; TTR, time in therapeutic range; VTE, venous thromboembolism
and includes pulmonary embolus and deep vein thrombosis.

The severity of liver cirrhosis was calculated using the
Child-Turcotte-Pugh classification. The severity of mitral
stenosis was determined by reviewing problem list or echo-
cardiogram results.

Statistical Methods

Statistical analysis was conducted using STATA 13.0 soft-
ware. To determine differences in the baseline characteris-
tics of patients, the patients who qualified for DOAC were
compared with those who did not based on criteria previ-
ously described. Student # tests were used to compare aver-
age age, CHA,DS,-VASc score, serum creatinine, creatinine
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Table 2. Percentage of Patients that Qualify for a DOAC.

Table 3. Disqualification for DOAC Therapy by Factor.

Strict criteria
Approved indication only: Atrial
fibrillation and VTE
Exclude: Weight > 120 kg or < 50 kg,
BMI > 40, dialysis, mechanical heart
valve, moderate-severe mitral stenosis,
triple-positive APLS, cirrhosis with Child-
Pugh class C, CYP inducer, strong CYP
inhibitor, bariatric surgery
Flexible criteria
Exclude: BMI > 40, dialysis, mechanical
heart valve, moderate-severe mitral
stenosis, triple-positive APLS, cirrhosis
with Child-Pugh class C, CYP inducer,
strong CYP inhibitor, bariatric surgery
At high risk of COVID-19.

1661 (51.8%)

2255 (70.4%)

1595 (49.8%)

Values in number of patients and percentage of total patients.
Abbreviations: APLS, antiphospholipid syndrome; BMI, body mass
index (kg/m?); CYP, cytochrome P450 enzymes; DOAC, direct oral
anticoagulant; VTE, venous thromboembolism.

clearance, weight, BMI, and TTR. ? tests were used to com-
pare categorical variables including percentage male sex,
primary anticoagulation indication, INR treatment goal, spe-
cialty of the managing provider, and race. Univariate and
multivariate logistical regression was used to determine
whether there were any predictors of DOAC qualifiers
within the demographic data collected. Finally, a ¢ test was
used to compare average TTR before the COVID-19 pan-
demic with average TTR during the COVID-19 pandemic.
The TTR was determined from a value reported in the elec-
tronic medical record.

Results

The demographic and clinical characteristics of our warfa-
rin patient population are described in Table 1.

Following strict criteria for DOAC qualification, 51.8% of
warfarin patients were eligible for DOAC. Using a more flex-
ible set of criteria, this percentage increases to 77%. Among
the group of patients considered high-risk of COVID-19,
49.8% could be switched from warfarin to DOAC (Table 2).

Weight extremes and presence of a mechanical valve were
the most common reason for not qualifying for a DOAC.
Using extreme weight defined as BMI greater than 40 or
weight less than 50 kg or weight greater than 120 kg, 17.5%
of patients did not qualify. This is compared with using
extreme weight defined as BMI greater than 40, with 12.4%
of patients not qualifying. Patients excluded due to the pres-
ence of a mechanical heart valve made up 11.6% of patients.
Use of a strong CYP inhibitor resulted in 4.3% of patients not
qualifying for DOAC treatment. Other less frequent reasons
for exclusion included dialysis, concomitant CYP inducer,

Weight

BMI > 40, weight < 50kg or > 120kg 562 (17.5%)

BMI > 40 398 (12.4%)
Mechanical heart valve 373 (11.6%)
Concomitant strong CYP inhibitor 137 (4.3%)
Dialysis 85 (2.7%)
Concomitant CYP inducer 68 (2.1%)
Moderate-severe mitral stenosis 57 (1.8%)
Triple-positive antiphospholipid syndrome 39 (1.2%)
Bariatric surgery 18 (0.6%)
Cirrhosis with Child-Pugh class C 2 (0.0%)

Abbreviations: BMI, body mass index; CYP, cytochrome P450 enzyme;
DOAC, direct oral anticoagulant.

moderate-severe mitral stenosis, triple-positive antiphospho-
lipid syndrome, bariatric surgery, and severe liver cirrhosis as
detailed in Table 3.

Patients who were eligible for DOAC were older
(P<<0.0001), more commonly male (P<<0.0001), and had
higher CHA,DS,VASc scores (3.7 vs 3.4, P=0.0007). The
DOAC-eligible patients also have a lower serum creatinine
(P<<0.0001) and lower creatinine clearance (P <<0.0001) than
those who did not qualify. Patients who qualified weighed sig-
nificantly less and had significantly lower BMIs than patients
who did not qualify (P<<0.0001, P<<0.0001). The TTR was
found to be higher in patients who qualified fora DOAC com-
pared with those that did not qualify (P<<0.0001). A statisti-
cally significant difference was found in the indications of
patients who qualify for a DOAC and the indications in those
that do not qualify (P <<0.0001). Among patients with NVAF,
75.4% qualified. Among patients with VTE, 63.8% qualified.
Analyzing INR goals, 94.7% of patients qualifying had a goal
of 2 to 3, 2.9% had a goal of 2.5 to 3.5, and 2.4% had some
other INR goal, whereas 78.8% of those who did not qualify
had an INR goal of 2 to 3, 15.1% had an INR goal of 2.5 to
3.5, and 6.1% had some other INR goal. A difference was
found in the specialty of the managing provider among those
who qualified versus those who did not qualify (P<<0.0001).
Significantly more patients were found to be white among
those that qualified compared with those that did not qualify
(P<<0.004). Further details on characteristics of patients that
qualified versus did not qualify are described in Table 4.

In the univariate analysis, male sex (odds ratio[O]R = 1.3,
P<0.001, 95% CI [1.15-1.53]), age greater than 65 (OR =
3.9, P<0.001, 95% CI [3.39-4.57]), NVAF indication (OR
= 0.5, P<<0.001, 95% CI [5.60 -7.64]), and referral (OR =
1.7, P<0.001, 95% CI [1.49-2.00]) were all found to be sta-
tistically significant predictors for DOAC qualification. After
accounting for referral and male sex, age greater than 65 (OR
=192, P<0.0001, 95% CI [1.62-2.28]) and NVAF indica-
tion (OR = 5.6, P<0.0001, 95% CI [4.68-6.63]) were found
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Table 4. Comparison of Qualify Versus Do Not Qualify for DOAC (Strict Criteria) by Factor.
Baseline characteristics Do not qualify (1543) Qualify (1662) P value
Age (years) 594 £ 16.0 719 £ 13.8 <0.0001*
Male sex 812 (52.6%) 990 (59.6%) <0.0001*
CHA2DS2-VASc in patients with AF 34 £1.6 3716 0.0007*
Serum creatinine (mg/dL) 1.3+ 14 I.I =04 <0.0001*
Creatinine clearance (mL/min) 1109 £ 61.6 794 = 36.9 <0.0001*
Weight (kg) 98.6 * 32.4 853 * 16.3 <0.0001*
BMI (kg/m?) 33.7 =100 29.1 =47 <0.0001*
Time within therapeutic range (TTR) (%) 66.0 = 17.3 69.9 £ 15.2 <0.0001*
Primary indication category <0.0001*

AF/atrial flutter 206 (24.6%) 630 (75.4%)

VTE 146 (36.2%) 257 (63.8%)

Valvular replacement 136 (100%) 0 (0%)

Other 224 (100%) 0 (0%)
INR goals < 0.0001*

2-3 1216 (78.8%) 1574 (94.7%)

2.5-3.5 233 (15.1%) 48 (2.9%)

Other 94 (6.1%) 40 (2.4%)
Managing provider by specialty < 0.0001*

Family medicine 448 (29.0%) 689 (41.5%)

Cardiology 608 (39.4%) 632 (38.0%)

Electrophysiology 59 (3.8%) 127 (7.6%)

Vascular medicine 191 (12.4%) 101 (6.1%)

Other 237 (15.4%) 113 (6.8%)
Racial group 0.004*

White 1293 (83.8%) 1470 (88.5%)

Values are listed as mean = SD or number of patients and percentage of patients.
Abbreviations: AF, atrial fibrillation; BMI, body mass index; INR, international normalized ratio; DOAC, direct oral anticoagulant; TTR, time in
therapeutic range; VTE, venous thromboembolism and includes pulmonary embolus and deep vein thrombosis.

*Statistical significance (P < 0.05).

Table 5. Predictors for Qualification for DOAC.

Univariate Multivariate
Factor OR P value [95% CI] OR P value [95% CI]
Male sex 1.3 <0.001 [I.15-1.537* 1.3 0.1 [1.09-1.50]
Age > 65 39 <0.001 [3.39-4.57]* 1.9 <0.0001 [1.62-2.28]*
AF indication 6.5 <0.001 [5.60-7.64]* 5.6 <0.0001 [4.68-6.63]*
Referral® 1.7 <0.001 [1.49-2.007* 2.1 0.09 [1.78-2.51]

Abbreviations: AF, trial fibrillation; DOAC, direct oral anticoagulant; OR, odds ratio.

2Referral from family medicine versus other specialty.
*Statistical significance (P < 0.05).

Table 6. Analysis of TTR Before and During the COVID-19
Pandemic.

TTR before COVID-19
TTR during COVID-19

68.6 = 25.9
672 = 27.1

Values reported as either number of patients (percentage of patients) or
mean * SD.
Abbreviation: TTR, time in therapeutic range.

to be statistically significant predictors of qualification for a
DOAC. As demonstrated in Table 5, multivariate analysis did
not find male sex or referral from Family Medicine or
Cardiology providers to be statistically significant.

No difference was found in TTR with TTR pre-
COVID-19 found to be 68.6% = 25.9% and TTR during
the COVID-19 pandemic to be 67.2% = 27.1% (Table 6).
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Discussion

Several new variants emerged in the first few years of the
COVID-19 pandemic, leading to waves of increases in
cases, hospitalizations, and deaths with unvaccinated people
being particularly affected.?’ As the COVID-19 pandemic
continues, switching patients from warfarin to DOAC may
help reduce patient interaction to the health care system,
assuage fears about exposure to COVID-19, and conserve
health care system resources. This also has the potential to
reduce costs to health care systems with a decreased utiliza-
tion of labs and fewer appointments required for anticoagu-
lation monitoring. The results of this study demonstrate that
over half of patients anticoagulated through an anticoagula-
tion clinic may qualify for a drug that requires less monitor-
ing and less time spent in a health care facility.

Previous studies have outlined risks of warfarin therapy
during the COVID-19 pandemic, demonstrated lower rates
of adherence to INR testing and increased frequency of
supratherapeutic INR values, and improved patient satisfac-
tion with DOACs. The authors of these studies advocated
screening patients for DOAC eligibility.!""'* Guidelines
published by the National Health Service in England, the
Italian Federation of Anticoagulation Clinics, and a treat-
ment algorithm set forth in the American Journal of
Cardiovascular Drugs also encourage the use of DOACs
over warfarin during the COVID-19 pandemic.?'-*

Even in the absence of a pandemic, there are multiple ben-
efits to switching to a DOAC. These include lack of dietary
restrictions and eliminating the cost and time it takes to pres-
ent to lab monitoring appointments regularly, and their first
line indication in NVAF stroke prevention and VTE recur-
rence prevention. DOACs have lower risk of intracranial
hemorrhage compared with warfarin.>#?* Apixaban and
dabigatran at 150 mg showed reduced risk of ischemic stroke
in NVAF compared with warfarin.>* Apixaban showed lower
risk of major bleeding compared with warfarin in NVAF.2
Apixaban showed lower overall risk of mortality compared
with warfarin.? DOACs showed similar efficacy to warfarin
in VTE recurrence prevention.>

This is the first study to estimate the proportion of a
warfarin-treated patient population that qualifies for a
DOAC. More than half of this warfarin-treated population
(51.8%) was found to be eligible for DOAC treatment.
Other anticoagulation clinics may be able to help their war-
farin-treated patients switch to DOAC therapy. Use of pre-
dictive factors for DOAC eligibility—indication of NVAF
and age over 65—may help other clinics screen patients
more efficiently.

Study Limitations

The main limitation to the application of these findings is
the cost of DOACs. As of the date of this publication,
DOACs are not available generically and retail prices

remain high. Out-of-pocket costs will depend on the
patient’s medication insurance and as the average age of
qualification is 71.9+13.8, many eligible patients are reli-
ant on Medicare. These findings may have more significant
impacts once a generic DOAC option is available.

These findings are examined within the scope of one
anticoagulation clinic. The predictive factors for qualifica-
tion may be less applicable to other anticoagulation services
and providers.

Finally, this study looks at minimum requirements as
listed on the DOAC package inserts in order to determine
qualification criteria.’>?” This does not take into account
other clinical reasons a patient may not qualify, such as gas-
trointestinal bleed risks, dose adjustment with decreased
renal function, twice a day dosing with dabigatran and apix-
aban, or patient preferences.

Conclusion and Relevance

This study found 51.8% of patients receiving warfarin therapy
to be eligible for DOACs. This demonstrates the potential util-
ity of anticoagulation clinics screening patients for DOAC
qualification. Screening should begin with patients over 65
years of age and with an indication of NVAF. Switching
patients from warfarin to DOACs may limit COVID-19 expo-
sure due to decreased exposure to the health care system for
INR check and achieve greater numbers of patients receiving
first-line therapy. Further study is needed to ascertain the
number of patients willing to switch, cost being a major factor.
Further study is also needed to determine patient satisfaction.
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