
Introduction

The number of people with atrial fibrillation is on the 
rise, driven by increases in the prevalence of certain atrial 
fibrillation risk factors (e.g., obesity, diabetes) (1–3), 
population growth, and the overall aging of the population 
(4). For example, in the United States, ~ 6.1 million adults 
had diagnosed atrial fibrillation in 2010 (4), which is projected 
to increase to 12.1 million by 2050 (4). The age and sex-
adjusted incidence of atrial fibrillation increased 21% from 
1980 to 2000 (4). Ischemic stroke risk increases 5-fold in the 
presence of atrial fibrillation (5). Ischemic strokes caused 
by atrial fibrillation are more severe on average than other 
etiologies (6–8). In adults aged 80-89 years, atrial fibrillation 
is responsible for one in four strokes (4, 5). Ischemic stroke 
has devastating consequences for patients’ functional 
independence, cognitive status, and quality of life (9–11), 
effects which are more severe at older ages (12). After a 
stroke, patients lose the equivalent of two activities of daily 
living (11) and quality of life is diminished (10). Incident 
stroke is associated with an acute decline in measures of 
global cognition, new learning, and verbal memory, and a 
sustained increase in the rate of incident cognitive impairment 
(9). Considering five out of six patients with atrial fibrillation 
are at least 65 years of age (13), improving atrial fibrillation 
management among older adults is imperative to reduce the 
burden of ischemic stroke.

This article reviews information regarding the use of 

anticoagulants in nursing homes. We review the importance 
of nursing homes as a segment of the healthcare industry. A 
summary of the evidence on anticoagulants is also provided. 
We then provide a review of what is known about anticoagulant 
use in nursing home settings. The information provided in this 
review highlights the “geriatric pharmacoparadox”, coined 
because the understudied population of nursing home residents 
are most likely to be in need of supportive clinical evidence 
regarding anticoagulation, but least likely to have risk/benefit 
information from trials. The review highlights research gaps 
regarding the contemporary use of anticoagulants in nursing 
home residents.

Nursing homes as an important segment in the healthcare 
industry

The United States, like so many countries, is experiencing a 
“silver tsunami” owing to the aging of the population. By 2060, 
it is estimated that almost 1 in 4 Americans will be at least 65 
years of age (currently 15%) (14, 15). During this time period, 
the number of Americans over 85 years of age is expected to 
triple to ~19.7 million, representing 4.7% of the total United 
States population (2.0% currently) (14). Given these shifts in 
the age distribution, the need for nursing home care is likely to 
increase. By 2040 nursing homes are expected to provide care 
for 7.3 million patients annually (16). 

Currently, in the United States, on any given day ~1.4 
million residents live in one of the ~16,000 nursing homes 
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(17). By 2050, the demand for long-term care services is 
projected to nearly double. Among people aged at least 85 
years, nursing home care accounts for the largest share of 
healthcare expenditures (18). This is because people in this 
age group often have a high disability rate and need help 
in activities of daily living (19, 20). In the United States, 
Medicaid (21) bears the brunt of most nursing home costs (e.g., 
$60 billion in 2016) (22). With a staggering $92,000 median 
annual per-resident nursing home cost coupled with annual 
expenditure growth rates at 3.5% (23), reducing acute and post-
acute care expenditures, while striving for improved outcomes 
with pharmacotherapy, is imperative. Because most nursing 
home residents experience multimorbidity and have advanced 
age, virtually all nursing home residents with atrial fibrillation 
have indications for anticoagulation (CHA2DS2-VASc score 
>2) (24). Given the severity of cognitive and/or functional 
deficits of nursing home residents, the net clinical benefit of 
anticoagulation is often less certain compared with independent 
community dwelling older adults.

Changing landscape of anticoagulant use 

There has been a dramatic change in the landscape 
of anticoagulation in the past 7 years. Until 2010, vitamin 
K antagonists were the only marketed oral anticoagulants 
(i.e., only warfarin in the US). Meta-analysis of clinical trials 
supports a 64% risk reduction for stroke and a 0.3% increased 
risk for serious extracranial hemorrhage with warfarin versus 
placebo in patients with atrial fibrillation (25). Anticoagulation 
is recommended for high risk patients (CHADS2 or CHA2DS2-
VASc >2) with atrial fibrillation (24), but for warfarin users, 
concerns remain regarding time spent outside the therapeutic 
range. In 9 of 15 trials, the time in therapeutic range for 
warfarin was >65% (26). Yet, in the “real world”, treated 
patients (26) including nursing home residents27 spent ~50% 
of time outside the therapeutic range, placing them at risk for 
adverse events (26). 

Al t e rna t ives  to  war fa r in— d i rec t  ac t ing  o ra l 
anticoagulants— have entered the market since 2010. In the 
United States, dabigatran was the first to be approved by the 
Food and Drug Administration in the fall of 2010, followed by 
rivaroxaban (2011), apixaban (2012), and edoxaban (2015). 
These 4 medications were approved for patients with atrial 
fibrillation based upon head to head Phase III clinical trial 
comparisons versus warfarin (28–31). Reviews of the trial and 
post-marketing observational evidence have indicated the direct 
acting oral anticoagulants are generally comparable in safety 
and effectiveness to warfarin, with a potentially lower risk of 
intracranial hemorrhage (32, 33). Unlike warfarin, the direct 
acting agents do not typically require strict monitoring (34–37). 
For these reasons, it comes as no surprise that direct acting oral 
anticoagulant use rose rapidly in the United States (38, 39), 
initially displacing warfarin (38) and subsequently expanding 
the number of treated community dwelling atrial fibrillation 

patients (40). Yet, clinicians caring for nursing home residents 
may be hesitant to extrapolate trial evidence to their patients. 

Use of anticoagulants in nursing homes  

Most nursing home residents with atrial fibrillation are high 
risk and qualify for anticoagulation (41, 42). Yet, historically, 
fewer than half of nursing home residents with atrial fibrillation 
were treated (41, 42) owing to high perceived bleeding risk 
(43, 44) labile anticoagulation with warfarin in nursing 
homes (~50% of time outside of therapeutic range) (27, 45, 
46) and a high burden of complicating clinical factors (i.e., 
polypharmacy, comorbidities, cognitive impairment, functional 
limitations) (17, 47, 48). Only one-third of residents newly 
initiating warfarin for atrial fibrillation remain on treatment at 
1-year, suggesting improvements are needed in pharmacologic 
management of these patients (49). Contemporary evidence 
remains scarce, as evaluations of anticoagulation practices in 
nursing homes were regional in scope, and were based on data 
before direct acting oral anticoagulants were approved by the 
Food and Drug Administration (27, 41, 42, 44–46, 49–51). 

The uptake of direct acting oral anticoagulants in nursing 
homes remains unknown. It is likely that the diffusion of direct 
acting oral anticoagulants to nursing home residents may be 
slower than in the community (which may be appropriate 
owing to the absence of evidence in a clinically complex 
population). There is a paucity of information regarding the 
safety and effectiveness of warfarin and direct acting oral 
anticoagulants in the oldest old, complicating the selection of 
a specific medication (52). The Birmingham Atrial Fibrillation 
Treatment of the Aged randomized clinical trial comparing 
warfarin to aspirin in community dwelling patients over 75 
years of age constitutes the strongest evidence in support of 
the anticoagulation of older adults (53). The study reported a 
~50% reduction in the rate of stroke and a comparable bleeding 
risk in those randomized to warfarin (53), however the time in 
therapeutic range was higher (67%) than is typical in nursing 
home residents. Even with the availability of direct acting oral 
anticoagulants, appropriately managed warfarin in older adults 
is expected to be the preferred regimen for certain patients, 
especially where frequent monitoring is viewed as beneficial. 
Beyond the decision to initiate anticoagulation, the question of 
if and when to discontinue therapy in the context of changes in 
a resident’s clinical and functional status is also important. In 
Veterans at least 65 years of age treated with warfarin for atrial 
fibrillation, 16% continued anticoagulation after an incident 
dementia diagnosis and the rates of stroke and death were lower 
(with no excess rates of gastrointestinal bleeding) in those who 
persisted with warfarin compared with those who discontinued 
(54). 

In the nursing home setting, concern about safe use of 
warfarin is warranted. Gurwitz et al documented that adverse 
events associated with warfarin therapy are common in the 
nursing home setting (27). The authors noted that most of 
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the warfarin-related adverse events were preventable with 
appropriate warfarin management at the prescribing and 
monitoring stages (27). Recent research has cautioned that 
practical advice on handling of warfarin treatment and drug 
interactions is needed because electronic alerts embedded 
within electronic medical records appeared to be insufficient to 
change practice (55).

Contemporary evidence for the treatment of atrial fibrillation 
is lacking in nursing homes. The frequency of warfarin use 
and the quality of monitoring may have changed since earlier 
evaluations were conducted. The availability of direct acting 
oral anticoagulants requiring less monitoring and having less 
potential for interactions may have increased the number of 
residents receiving oral anticoagulants. Moreover, shifts in 
anticoagulant utilization precipitated by the emergence of the 
direct acting agents may have improved outcomes for residents 
with atrial fibrillation. Yet in reality, we simply do not know. 

Evidence from clinical trials should not be extrapolated to 
nursing home residents

Evidence on the safety and effectiveness of the direct 
acting oral anticoagulants specific to nursing home residents 
is needed. Decision-making in nursing homes is often 
complicated by the presence of cognitive impairment and 
functional limitations. Whether benefits of anticoagulation 
outweigh harms among residents with severe cognitive 
impairment and physical limitations is unknown. Advanced 
age, comorbid diseases, and polypharmacy increase risk 
for adverse events. Beyond the initial decision to treat, 
maintenance of warfarin within a narrow therapeutic range is 
challenging in nursing homes. Nursing home residents have 
been excluded from recent evaluations of anticoagulation 
practices (38, 39) and have not been identified in recently 
published trials (28–31). 

Conclusions

The 2016 Joint Scientific Statement from the American 
Heart Association, American College of Cardiology, and 
American Geriatrics Society (56) called for atrial fibrillation 
research on anticoagulant comparative effectiveness, adverse 
event risks by specific anticoagulant, consequences of non-
adherence, and cessation of anticoagulation in older adults. One 
in three nursing home residents with atrial fibrillation have a 
history of stroke, placing them at increased risk of recurrent 
stroke (46). Yet fewer than 50% of nursing home residents with 
atrial fibrillation receive anticoagulation (41, 42, 45).

Evidence to inform anticoagulant treatment decisions among 
the ~240,000 American nursing home residents with atrial 
fibrillation is needed (17, 45). Clinical trials of direct acting 
oral anticoagulants will not likely be conducted in nursing 
homes despite the evidence needed to inform the difficult 
treatment decisions facing residents and their providers. In the 

absence of the “gold-standard” study design, observational 
research using large databases of real-world patients is well-
suited to handle treatment effect heterogeneity and to inform 
decisions made for an individual patient. Evidence on key 
parameters (e.g., use, dosing, safety, effectiveness) of direct 
acting oral anticoagulants and contemporary evidence on 
warfarin specific to the nursing home setting are needed to 
identify changes in anticoagulant use patterns, to quantify their 
impact, and to improve resident-centered decision-making (57) 
regarding anticoagulation in nursing homes.

The quality of medication decisions in the nursing home 
environment depends upon the quality of communication 
between on-site clinicians (e.g., nurses, nurse practitioners), 
off-site physicians, consultant pharmacists, social workers, the 
patient and their family (57, 58). This review highlights the 
need for evidence to inform a shared decision-making process 
and address the dilemma facing all clinicians caring for very 
old, clinically complex patients: Will initiating an anticoagulant 
cause harm without the potential for substantial benefit? Is 
withholding an anticoagulant (proven effective in younger, less 
frail patients) more judicious? Will this resident benefit from 
aggressive pharmacologic management of atrial fibrillation? If 
so, which specific anticoagulant will increase the probability 
of benefit while reducing risk? The time has come to address 
the information needs for a growing segment of the population 
neglected by the evidence.
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