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Rivaroxaban Versus Apixaban: A
Comparison Without a Simple Solution
Marc Cohen, MD; Alex C. Spyropoulos, MD; Shaun G. Goodman, MD;
Sarah A. Spinler, PharmD; Marc P. Bonaca, MD; Theresa M. Redling, DO;
Gautam Visveswaran, MD; and Sumit Sohal, MD, MS

S ince the original Beers Criteria were
developed in 1991 and subsequently
expanded in 1997, the American Geri-

atric Society (AGS) Beers Criteria has become
a very useful source of information to optimize
patient safety and minimize patient harm in
older adults (age older than 65 years).1

Recently, the AGS published its 2023 updated
AGS Beers Criteria for potentially inappro-
priate medication use in older adults.2 This
2023 publication reviewed evidence published
between 2017 and 2022 in order to update the
previously published AGS 2019 Beers Criteria.
The review we present below is focused solely
on the recommendations within the 2019 and
2023 AGS publications pertaining to anticoa-
gulation with the direct acting oral anticoagu-
lants (DOACs).

We are concerned with the changes in the
AGS recommendations for rivaroxaban, rela-
tive to apixaban, outlined in the 2023 publica-
tion.2 As stated in the 2023 publication, “The
recommendation for rivaroxaban has changed
from ‘use with caution,’ to ‘avoid’ for long-
term treatment of nonvalvular atrial fibrillation
(NVAF) and venous thromboembolism (VTE),
with the rationale being that observational
studies and network meta-analyses find that
this drug confers a higher risk of major and
gastrointestinal (GI) bleeding in older adults
than other DOACs, particularly apixaban but
also dabigatran.”2 The basis of this text is con-
cerning to us as health care providers for older
adults (age older than 65 years), who require
oral anticoagulation.

Methods
We originally reviewed the original peer-
reviewed, randomized controlled trials’
(RCTs) data collected from the rivaroxaban
and apixaban registration trials,3-7 specifically

regarding the subgroup of older adults. The
original Rivaroxaban Once Daily Oral Direct
Factor Xa Inhibition Compared with Vitamin
K Antagonism for Prevention of Stroke and
Embolism Trial in Atrial Fibrillation (ROCKET
AF trial)3,4 analyses had already identified an
increased rate of GI bleeding rate relative to
warfarin, which is included in the US Food
and Drug Administration (FDA) approved la-
bel. Subsequently, we conducted a literature
search using the search term, direct acting
oral anticoagulants, in PubMed from June 1,
2017, to May 31, 2023, and screened all
full-text English studies comparing differences
in outcomes within the class of direct acting
oral anticoagulants. We included RCTs, cohort
studies and meta-analysis. We excluded dupli-
cated articles, review, case reports, case series,
and studies that did not provide direct com-
parison of DOACs. Full texts of all eligible
studies were retrieved. A total of 339 studies
were initially identified of which 230 studies
were excluded based on the exclusion criteria.
On review of the remaining 109 studies, full
texts were reviewed, and 41 studies were
included for final review8-24 (Figure 1). Not
all studies reviewed are referenced further.
No randomized studies were conducted
comparing the direct oral anticoagulants with
each other during this time frame. All studies
were assessed for their quality of evidence us-
ing the American College of Physiciansebased
approach25 and GRADEebased approach.26

On the basis of either approach, all observa-
tional studies were of “low” quality, whereas
all RCTs were of “high-quality” and with
“low bias.”

Results
1. The AGS is making a specific therapeutic

recommendation, regarding 2 very effective
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drugs that are US FDA approved for use in
all adult age groups. The 2023 AGS Beers
Criteria are relying on “observational
studies and network meta-analyses.”2

Several elements regarding the data
derived from the original, prospective, ran-
domized DOAC trials, include, the median
age of patients enrolled in ROCKET AF trial
was 73 years.3,4 Twenty-five percentage of
more than 14,000 randomized ROCKET AF
trial patients were 78 years or older, and the
follow-up was greater than 1.5 years. The me-
dian age of the 18,000 patients enrolled in
Apixaban for Reduction in Stroke and Other
Thromboembolic Events in Atrial Fibrillation
(ARISTOTLE),7 the apixaban registration trial,
was 70 years, and they were followed up for
more than 1.5 years. The 2023 AGS recom-
mendations are made in the absence of any
direct, head-to-head rivaroxaban vs apixaban
prospective, randomized trials in older adults
incorporating blinded analysis of clinical
outcomes. Therefore, there was no high-
quality evidence2dfor the change in AGS
recommendation.

2. The AGS recommendation indicates to
“avoid [rivaroxaban] for long-term treat-
ment of nonvalvular atrial fibrillation and
VTE.”

The original randomized ROCKET AF
trial3,4 and ARISTOTLE7 trial had median
follow-ups of 1.6 and 1.8 years, respectively.
In many of the recent observational studies
we reviewed,8-24 many had follow-up dura-
tions of only 3 to 6 months. All major out-
comes in ROCKET AF trial3,4 and
ARISTOTLE7 vs vitamin K antagonists were
adjudicated by committee members who
were blinded to treatment allocation.

A major weakness of shorter-term follow-
up of patients with NVAF and/or deep vein
thrombosis (DVT)/pulmonary embolism
treated with anticoagulant therapies is the po-
tential difference in the event rates over time
relating to individual end points. Major
bleeding (MB) end points are often early, that
is, “frontloaded,” and demonstrate some flat-
tening/tapering over longer-term follow-up.27

In contrast, the risk of stroke and/or systemic
embolism (SSE) appears to be a relatively stable,
constant function over time (Figure 2).27 There-
fore, short-term studiesmay have overrepresen-
tation of MB rates and hazard ratios compared
with thrombotic end points such as SSE or
DVT/VTE.

Among the observational trials that we
reviewed, we identified 15 studies that had
an average follow-up of less than 180 days.
Eighteen studies had an average follow-up
approaching 1 year. Only 8 studies had an
average follow-up of more than 1 year. This
broad range of follow-up among the observa-
tional studies has potential to introduce time
bias on consistency of the measured end
points.

Anticoagulants for Reduction in Stroke:
Observational Pooled Analysis on Health Out-
comes and Experience of Patients (ARISTO-
PHANES) Elderly study,18 a very large
claims-based study (n¼37,000) suggested a
significant (P<0.05), favorable profile for
apixaban vs rivaroxaban. This study was a
subgroup analysis derived from the ARISTO-
PHANES study8 and focused only on NVAF
patients aged 80 years or older. The patients
were newly treated with a DOAC as per the
pharmacy claims between 2013 and 2015.
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Full-text articles assessed
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FIGURE 1. PRISMA flow diagram. PRISMA, Preferred Reporting Items for
Systematic Reviews and Meta-Analyses.
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Although the strength of this analysis was the
large volume of patient data, the mean follow-
up was substantially less than 1 year. Follow-
up for the apixaban vs the rivaroxaban
patients was only 210 and 248 days, respec-
tively. Unfortunately, the median follow-up
time among the matched cohorts was only 5
to 6 months. Using the metric of absolute
rate difference per 100 patient-years (ARD/
100 PY), this study18 suggested a significant
(P<0.05), favorable profile for apixaban vs
rivaroxaban. Compared with apixaban, rivar-
oxaban had an excess SSE of 0.53/100 PY,
an excess MB of ARD/100 PY of 4.24, and
an excess GI bleed of ARD/100PY of 2.64.

Another real world, active-comparator,
retrospective cohort study, was published by
Fralick et al15 in 2020 focusing on patients
with NVAF. This study used a nationwide
commercial health care claims database from
2012 to 2019 in which 39,351 newly pre-
scribed apixaban patients were propensity
score matched with 39,351 patients with
newly prescribed rivaroxaban. Their mean
age was 69 years, and in contrast to ARISTO-
PHANES Elderly, the mean follow-up was 288
days for apixaban users and 291 days for rivar-
oxaban users. In addition, this study excluded
patients using lower dosages of either medica-
tion (rivaroxaban <20 mg daily or apixaban <
5 mg twice daily). All patients were followed
up for up to 365 days, unless they reached
the end of the study period, dis-enrolled,
experienced a study outcome, or died. The au-
thors noted the confounding patient behavior
of treatment discontinuation and switching
to the comparator medication. Rivaroxaban
had an excess SSE compared with apixaban
of only 0.14/100 PY, an excess MB of ARD/
100 PY of 1.2, and an almost identical rate
of intracranial hemorrhage (ICH) to apixaban.
In contrast to ARISTOPHANES Elderly, this
study suggested a much less dramatic, if any,
difference of clinical outcomes favoring apixa-
ban over rivaroxaban.

A large retrospective cohort study of pa-
tients with cancer-associated VTE and low
risk of bleeding (OSCAR-US) compared
1093 patients on rivaroxaban and 1344 pa-
tients on apixaban with the outcome of devel-
oping recurrent VTE or any bleed resulting in
hospitalization at 3 and 6 months.28 The au-
thors used inverse probability of treatment-

weighted Cox regression to calculate hazard
ratios (HRs) and 95% CIs. Rivaroxaban was
found to have similar hazard to apixaban for
the composite outcome at 3 months (HR,
0.87; 95% CI, 0.60-1.27) and 6 months
(HR, 1.00; 95% CI, 0.71-1.40) and for any
other outcome at 3 or 6 months.28

A recent meta-analysis of observational
studies assessing 24,156 patients compared
rivaroxaban with apixaban in the treatment
of VTE using both fixed-effects and random
effects modeling.29 Although the authors
found no differences in VTE recurrence with
apixaban (RR, 0.77; 95% CI, 0.57-1.04), there
was a significant reduction in MB favoring
apixaban (RR, 0.68; 95% CI, 0.61-0.76).
However, the studies had short durations of
follow-up of only 3 to 6 months.29

The study by Talmor-Barkan et al12 pub-
lished in 2022 derived data from patients
with NVAF enrolled in the Israeli health care
organization CLALIT, with follow-up started
at first eligible DOAC prescription and ended
at an outcome event including death, treat-
ment discontinuation, disenrollment from the
health care organization, end of follow-up (6
years after index event), or the end of the
study (May 1, 2020), whichever occurred first.
This analysis included 56,553 patients on
different DOACs among which there were
35,101 on apixaban and 15,682 on rivaroxa-
ban. In contrast to the ARISTOPHANES
Elderly and the study by Fralick et al15,
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FIGURE 2. Kaplan-Meier rate differences per 10,000 patients for symp-
tomatic VTE and major bleeding until the end of study treatment. Repro-
duced with permission from Wells et al.27 VTE, venous thromboembolism.
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mortality and ischemic stroke rates were lower
with rivaroxaban vs apixaban (HR, 0.88 and
0.92, respectively; P<0.04). No significant dif-
ferences in the rates of myocardial infarction,
SSE, and overall bleeding were noticed be-
tween the different DOACs groups. Using
the metric of ARD/100 PY, this study sug-
gested a more favorable profile for rivaroxaban
vs apixaban. Compared with rivaroxaban,
apixaban had an excess ischemic stroke rate
of 0.7/100 PY, whereas rivaroxaban had an
excess MB ARD/100 PY of 0.98, and a GI bleed
ARD/100 PY of 0.16. The authors concluded,
“We found significant differences in outcomes
between the 3 studied DOACs. The results
emphasize the need for RCTs that will
compare rivaroxaban, apixaban, and dabiga-
tran in order to better guide the selection
among them.”12 The 6-year follow-up allowed
for generation of Kaplan-Meier survival curves
of all-cause mortality (Figure 3),12 suggesting

rivaroxaban had an equal or slightly better
all-cause mortality rate than apixaban regard-
less of the increased GI bleed rate seen with
rivaroxaban. In addition, Talmor-Barkan
et al12 identified that in the real world, greater
than 24% of patients with NVAF treated with
DOACs were using off-label doses, with most
being underdosed. They summarized their re-
sults as follows: “The long follow-up data of 6
years may reveal differences in mortality risk
in favor of rivaroxaban that were not found
in previous studies in which the follow-up
period was shorter. We found that the differ-
ences in mortality and ischemic stroke are
age-related. A comparison between apixaban
and rivaroxaban revealed decreased GI
bleeding in the apixaban group and decreased
ICH in the rivaroxaban group. We believe that
the present study emphasizes the need for
future RCTs that will compare apixaban, rivar-
oxaban and dabigatran in order to better guide
the use of the different DOACs in clinical prac-
tice.”12 As an example of how large a random-
ized trial is needed, in the setting of VTE to
design a future RCT with a head-to-head com-
parison of 2 DOACs with 90% power and a 2-
sided a of 0.05 would require approximately
45,000 patients, given low rates of both recur-
rent VTE and MB in the DOAC VTE registra-
tion trials.

3. The AGS’ 2023 therapeutic recommenda-
tion was based on, “with the rationale being
that observational studies and network
meta-analyses find that this drug [rivaroxa-
ban] confers a higher risk of major and
gastrointestinal bleeding in older adults.”

It is of concern that the basis of any ther-
apeutic decision be dependent solely on a
safety end point GI bleeding, without focusing
on the balance between primary efficacy rela-
tive to the safety outcomes, that is, “net clin-
ical benefit.” A perspective published by the
US FDA entitled, “Weighing Benefits and
Risks e The US FDA’s Review of Prasugrel”30

highlighted the need for balance stating “the
components of the primary end point repre-
sented irreversible tissue damage and
concluded that the benefits of preventing
such events is generally worth the risk of
bleeding events that have no irreversible con-
sequences.” In references to older adults, the
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US FDA further stated, “However, older
patients. particularly high risk patients.
The US FDA made sure that prasugrel’s label
clearly articulates the balance between efficacy
and risk e a balance that physicians will need
to assess carefully when choosing treatment
for individual patients.”28 Adverse effects
need to be highlighted and their frequency
minimized, but in the end, it is the balance
that should dictate therapeutic decision mak-
ing. Two published reports quantified benefit
vs risk in NVAF29 and long-term DVT/VTE
prophylaxis.27

Barnett et al31 analyzed the prospective,
blinded, randomized ROCKET AF trial3 data
and identified the rate differences for irrevers-
ible and reversible outcomes per 10,000
patient-years between rivaroxaban and
warfarin. Regarding irreversible events (death,
myocardial infarction, SSE, fatal, and/or crit-
ical organ bleeding), rivaroxaban had an
advantage over warfarin with an ARD/100 PY
of 1.3/100 PY.31 Regarding nonfatal or
noncritical organ major bleeding, rivaroxaban
had an excess in MB of 0.56 ARD/100 PY.
The excess in MB identified in ROCKET AF
trial is clearly identified in the package insert
for Xarelto. In a post hoc net clinical benefit
analysis from the ROCKET AF trial,3 dichoto-
mized by age older vs younger than 75 years,
Halperin et al4 focused on the irreversible
events of all-cause mortality, life-threatening
bleeding, and nonfatal nonhemorrhagic
stroke. Analysis of the balance between irre-
versible events and nonfatal bleeding events
suggested that rivaroxaban was more favorable
than warfarin in older persons compared with
those younger than 75 years.

By contrast, most observational studies
published between 2017 and 2023 did not
clearly delineate benefit vs risk analyses. A
similar benefit-risk analysis was performed
on the prospective, randomized EINSTEIN
Extension trial patient data set27 whose pa-
tients were followed up for a minimum of 1
year. They compared the absolute rate differ-
ences among the irreversible (primary efficacy
outcome), as well as the nonfatal reversible
end point of MB. Their analysis suggested
that for patients with DVT/VTE, extending
their prophylaxis with rivaroxaban vs placebo
had a significantly favorable net clinical
benefit. This rate difference was even more

significant in the older subgroup aged older
than 75 years compared with younger pa-
tients. Another very important lesson emerged
from their comparison of efficacy vs bleeding
events that could only be appreciated as a
consequence of their longer follow-up of at
least 1 or more years (Figure 2). The figure
shows that the time activity for MB was fron-
tloaded in the first 3-4 months and subse-
quently was flat. By contrast, recurrent DVT/
VTE appears to have an ongoing residual
risk over time, at least over 6 months. Wells
et al27 concluded, “The reduction in recurrent
VTE with rivaroxaban started early and
continued to improve throughout the course
of treatment. The increase in MB developed
gradually and plateaued at approximately
100 days, suggesting that throughout the
course of treatment, benefit would exceed
risk.”

By contrast, a 2019 observational study by
Dawwas et al9 analyzed the retrospective
claims made data of over 36,000 patients
with DVT/VTE comparing rivaroxaban with
apixaban. Their ARD/100 PY for GI bleeding
was 3.6, suggesting that apixaban was safer
than rivaroxaban. However, their analysis re-
flected a median of only 102-105 days of
follow-up. As stated earlier, short-term studies
will be more likely to capture the early event of
MB, but that only studies with longer-term
follow-up will show a more valid benefit-risk
analysis over time.

4. Quality of evidence: The 2023 AGS Beers
Criteria are relying on “observational
studies and network meta-analyses,” which
the AGS elsewhere describes as “moderate-
quality” or “low-quality.”2

Despite the lack of high-quality random-
ized trial data, AGS2 states that its 2023 rec-
ommendations are of moderate-quality of
evidence, with strength of recommendation
being strong. According to the AGS, “Strength
of recommendation ratings for each criterion
are based on synthetic integration of the qual-
ity of evidence, the frequency and severity of
potential adverse events and their relationship
to potential benefits, and clinical judgment.
‘Strong’; Harms, adverse events, and risks
clearly outweigh the benefits. ‘Weak’; Harms,
adverse events, and risks may not outweigh
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the benefits.”2 The consensus that “risks
clearly outweigh the benefits,” based on mod-
erate or low-quality, retrospective, non-
randomized studies, many of which had
short duration, is in our opinion not support-
able. Another point to consider is the fact that
the relative/absolute differences between
DOACs see in the observational trial cited,
often exceed those differences observed in
the prospective blinded DOAC vs vitamin K
antagonist randomized trials. This is counter-
intuitive and suggests that the observational
studies and network analyses, without any
direct DOAC comparison arms, are
confounded.

Conclusion
It is our belief, that the 2019 recommendation
“use with caution” for rivaroxaban is sup-
ported by high-quality prospective random-
ized trials and post hoc analyses of
randomized data.3-6 These trials with blinded
clinical events committees found a clear-cut
benefit regarding irreversible stroke and ICH
but with a concomitant increase in nonfatal
MB primarily accounted for by GI bleeding
relative to vitamin K antagonists. However,
the more recent 2023 AGS Beers Criteria
recommendation,2 “avoid for long-term use,”
prompted us to review the many reports pub-
lished between 2017 and 2023. It is our belief
that the 2023 recommendation to avoid rivar-
oxaban in favor of apixaban for long-term use
is not adequately substantiated by the non-
randomized studies. Many of these studies
have very short follow-up periods, and many
do not clearly articulate the balance between
efficacy and risk. Further, many of these
studies cannot account for the confounding
role of frequent prescribing of inappropriate
reduced dosing of DOACS.32

In contrast to the 2023 AGS recommenda-
tions, multiple other Society guidelines recom-
mend the use of rivaroxaban for NVAF and/or
VTE. They include but are not limited to the
American Heart Association, American College
of Cardiology, American Stroke Association,
European Society of Cardiology, 2020 Cana-
dian Cardiovascular Society, Heart Rhythm
Society,$American Academy of Family Physi-
cians, American Academy of Neurology,
American College of Chest Physicians, and
the American Society of Hematology.

We are now in the age of large data and
“population health.” We are also susceptible
to the mindset of “this study will never be
done; no one will sponsor it.” Our belief is
that in the absence of high-quality random-
ized trials, it is important to appreciate the
general trends observed in carefully analyzed
observational studies. However, we cannot
and should not default to observational
studies to set therapeutic decisions. Rather,
we should insist on testing any serious
outcome conclusions seen in the observational
studies by undertaking high-quality prospec-
tive, randomized trials before changing clinical
practice. Multicenter collaboration led to the
very successful Global Utilization of Streptoki-
nase and Tissue Plasminogen Activator for
Occluded Coronary Arteries and Thromboly-
sis In Myocardial Infarction trials of multiples
of 100,000 patients. Despite frustration that a
study cannot be done or would not be sup-
ported, multiple prospective randomized
studies were properly executed during the
worse infectious pandemic of our time, coro-
navirus disease.33,34
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