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Introduction 

Alzheimer disease (AD) effects an estimated 5.5 million Americans, with one in 10 being aged 65 and 
older. Of those over 65, 3% are aged 65-74, 17% of people aged 74-85, and 32% of people aged 85 and 
older. Projections in Michigan are by the year 2025, 220,000 residents will develop Alzheimer, an increase 
of 22% since 2017. (1). This paper looks at apixaban, a direct oral anticoagulant (DOAC) and its possible 
effects in reducing the risk of dementia in AD. It is hypothesized that this may be a new treatment for AD in 
the future. 

History of Apixaban 

Apixaban was the result of efforts by a large multidisciplinary group over a 25-year period. The discovery 
and development of Apixaban began at DuPont pharmaceuticals and then continued at Bristol Myers 
Squibb after its acquisition of DuPont. Apixaban was the result of these efforts and a result of identifying the 
right therapeutic target, rigorous optimization of multiple parameters to obtain the right compound and 
finally the execution of the right developmental program. (11) Over the life of the program, DuPont 
employed 30 chemists, along with large teams in biology, computer modeling, and pharmaceutical 
development to bring Apixaban to market. (11) DOAC treatment improves the health of patients with atrial 
fibrillation (AF) and AD by reducing the number of strokes and with a lower risk of bleeding than with 
warfarin. DOAC therapy provides a positive chemical benefit to patients, increasing life expectancy and 
quality of life. (12) 

Apixaban Applications 

Persons on anticoagulants usually have some form of cardiovascular disease, mainly non valvular atrial 
fibrillation (NVAF). (3) Atrial fibrillation is common among older people with a lifetime risk of 37% in persons 
55 and older. (3) Atrial fibrillation is associated with adverse cardiovascular outcomes including an 
increased risk of stroke, heart failure, ischemic heart disease and peripheral vascular disease. (3) 
Dementia risk is doubled in persons with atrial fibrillation and remains elevated among people with no 
history of stroke. (3) The first anticoagulant used for the treatment of patients with cardiovascular disease 
was a warfarin derivative, dicumarol. It was used until the mid-1950’s and acts as a Vitamin K antagonist, 
that blocks vitamin K dependent processes in the coagulation cascade, leading to an anticoagulant effect. 
(2).  

DOAC Mechanism of Action 

DOACs work by direct Factor Xa inhibition. Their mechanism of action is they bind selectively to the active 
site of factor Xa. (2) DOAC intervention targets the key mediator thrombin which its activity is blocked. Early 
thrombin inhibition in AD patients could preserve vascular integrity for full brain perfusion and function. (2) 
Vascular neuroinflammation and degeneration and associated cognitive decline could possibly be 
prevented. Blocking this interaction and minimizing its harmful reactions could be a new approach for the 
treatment of AD. (2) 

Apixaban’s chemical structure is below: 



 (4) 

Apixaban is the third DOAC approved for non-valvular atrial fibrillation (NVAF) in 2012, and venous 
thromboembolism (VTE) in 2014. Has a 15-hour half-life and has no effect with food on its bioavailability 
and 35% is excreted by kidneys. Indications for Apixaban are for stroke prevention, VTE treatment, and 
VTE prevention. Annexa-4 is an ongoing large-scale phase IV study that is looking at safety and efficacy in 
actual bleeding patients not just for use prophylactically. (7) Apixaban is the most initiated DOAC among 
people with AD and in the general population. Apixaban has been shown to have the lowest risk of major 
bleeding of all DOACs. (9). It is hypothesized that DOAC type anticoagulants and indirect thrombin 
affecting Factor Xa inhibitors are therapeutically suitable to achieve beneficial effects on cardiovascular 
alterations present in Alzheimer’s disease. (10). 

History of Alzheimer Disease 

Alois Alzheimer, a German psychiatrist, and neuropathologist was the first to describe dementia, which was 
later described as Alzheimer disease after him in 1906. (2) He attributed symptoms of mental confusion 
and forgetfulness that he observed in a patient, to postmortem protein deposits in brain tissue. (2) Recent 
findings suggest “that neurofibrillary tangles of Tau proteins and extracellular deposits of Amyloid-B 
proteins that were found to be early indicators of AD”. (2) These toxic A-B proteins have been found to 
aggregate to form plaques in the brain tissue associated with the progressive loss of neurons and synapses 
and brain tissue.  AD results in a neurodegenerative, vascular, and brain changes that cause “memory, 
cognition, behavioral and motor abilities, and the known personality of the individual to gradually vanish”. 
(2) Current drug therapies can only alleviate disease symptoms to delay memory loss by a few months. It 
has been seen that accumulations of toxic A-B proteins, along with excessive thrombin and fibrin 
accumulation are involved in cerebrovascular changes.  Anticoagulants could be promising therapeutic 
drugs that target hemostatic and cerebrovascular dysfunction in persons with AD. (2) 

One effect of toxic A-B is that it has been shown to possess procoagulant activity leading to 
activation of Factor XII and promoting the production of inflammatory thrombin and fibrin. When FXIIa 
activates FXI to FXIa, FXIa initiates a process chain resulting in the formation of thrombin from 
prothrombin. Thrombin catalyzes the cleavage of fibrinogen to form fibrin. (2) This fibrin aggregates with the 
A-B proteins to form a clot in the brain blood vessels. (2) Factor XII activation also leads to the 
inflammatory bradykinin which can induce peripheral inflammation and edema. (2). Because of the 
thrombin-fibrin connection, an anticoagulant is necessary to prevent clotting in the blood vessels of the 
brain. (3) 

  



Studies of Apixaban and Dementia 

A retrospective cohort study by Jacobs, et.al studied 5254 patients who were evaluated in this study of 
DOACs versus warfarin. Average participant age was 72 plus or minus 10, and 59% of the participants 
were men. Out of the 5254 patients, 590 were on Apixaban. The study compared major bleeding, mortality, 
stroke/ TIA, and dementia incidents on DOACs as compared to warfarin. Dementia occurred more 
frequently in patients taking warfarin (p=0.03) No statistical difference was seen comparing one DOAC to 
another (p=0.36). The dementia outcome was higher in the warfarin group at 1 year (p=0.002) than the 
DOAC group, and long term (p=<0.0001). The outcome of the study showed that the DOAC group had a 
51% decreased risk of dementia incidence or stroke/TIA compared with those participants taking warfarin. 
(p=<0.001) (16) 

Advantages of Apixaban 

Advantages of apixaban include rapid onset of action, a short half-life, and no dietary restrictions. Apixaban 
was also superior to warfarin at preventing stroke or systemic embolism. (2) In a population-based cohort 
study of 39,200 people with AF, DOAC treatment was associated with a 16% reduction of new diagnoses of 
all cause dementias compared to treatment with Vitamin K antagonists (VKA)s. DOACs were also 
associated with a 26% reduction in incident mild cognitive impairment diagnoses. (3). Clinical practice, 
however, shows that about half the patients who are candidates for DOACs are not prescribed this therapy 
because of older age, fear of hemorrhages, fall risk and provider preferences. (5) DOAC’s present an 
excellent alternative to warfarin for many reasons, they provide steady state therapeutic levels without 
fluctuations that are common with warfarin. Preliminary results are promising and may offer an alternative 
treatment for persons with dementia. (5) Many studies on FXa inhibitors highlight their safety profile or 
efficacy, however, studies are needed to identify the impact of these drugs more specifically on dementia. 
(5)  

Antidote to apixaban is available for overdoses called Andexanet alfa. It is a modified recombinant 
derivative of Factor Xa that binds the direct FXa inhibitors and reverses its anticoagulant effect. (6) Half-life 
is 6-7 hours, but its pharmacodynamic half-life is 1 hour. Andexanet alfa provides good hemostatic efficacy 
in major bleeds in greater than 80% of patients. Effect is almost immediate and forms a hemostatic plug at 
the site of bleeding. (6) 

The ideal antidote should be specific to the anticoagulant, effective with a rapid, predictable, and 
stable reversal. It should be easy to administer and safe without prothrombotic events and rebound 
anticoagulant effect. (8) 

Laboratory Implications 

In the US, there is only one FDA approved method for measuring DOACs. Instrumentation laboratories 
received an FDA reclassification order for HemoSIL liquid anti Xa for measuring apixaban in bleeding 
patients or patients at risk for bleeding. FDA requires the manufacturer must include the statement that the 
device is not intended for use in monitoring patient taking heparin or DOACs. IL reagent for apixaban the 
intended use statement indicates “the following situations where apixaban levels could be useful to have as 
additional information, patients at risk for major bleeding and patients experiencing a bleeding episode. 
This assay is not a stand-alone test, and the results should be used with other clinical and laboratory 



findings”. (14)  As DOAC use increases the likelihood the need to measure DOAC exposure will also 
increase. (14) Whenever we have to interpret a prolonged PT or APTT we should always add to the 
differential diagnosis the question of whether DOACs are present or not. (15) 

Summary 

Although observational data exists, whether DOACs improve long term cognitive function in atrial fibrillation 
is unknown. If proven early, and with appropriate use of DOACs will be critical in atrial fibrillation patients to 
not only reduce the risk of stroke, but also in dementia and cognitive impairment. (13) 

Conclusion 

The future looks promising for the use of apixaban to reduce the risk of dementia in patients with atrial 
fibrillation. More studies are needed to prove definitively the reduction of risk. It will be a nice tool in the 
treatment of dementia and Alzheimer disease. 
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