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Dear Editor,
We would like to thank Dr. Vu and colleagues for their

literature-based review of apixaban dose-adjustment criteria
(DAC) for the reduction of risk of stroke and systemic embo-
lism in patients with nonvalvular atrial fibrillation (NVAF)
and treatment of venous thromboembolism (VTE).1 Dr. Vu
and colleagues explored each apixaban DAC and its effect on
pharmacokinetics and have questioned: (1) Applicability of
DAC in NVAF and not in VTE, (2) How the DAC was
chosen, and (3) If the DAC should be re-evaluated. We
acknowledge the questions and are providing the Sponsor’s per-
spective with rationale and scientific context.1

There is no Health Authority requirement that all approved
indications for a medication have identical dosage and adminis-
tration criteria. Dosing for each indication is geared toward provid-
ing the optimal benefit-to-risk profile for a specific diagnosis and
patient population. Apixaban was approved in 2012 by the
United States Food and Drug Administration (FDA) for reducing
risk of stroke and systemic embolism in patients with NVAF.
Apixaban was approved by the FDA for treatment of VTE and
reduction in risk of VTE recurrence in 2014. Overall, apixaban
has been approved in >100 countries worldwide for these indications.
To date, there have been no regulatory requests to revise the DAC.

In patients at risk for stroke associated with NVAF requiring
anticoagulation, a failure of efficacy could result in substantial
morbidity and mortality. In reviewing data from both pharma-
cokinetic analyzes in phase 1 and clinical outcomes in phase
2 trials, 5 mg twice daily dosing (BID) appeared to have effi-
cacy without a proportional increase in bleeding.2–4 Apixaban
dosages greater than 5 mg BID showed potential for greater
efficacy, but also had a higher risk of bleeding. Therefore, apix-
aban 5 mg BID was selected to balance efficacy and safety for
most patients for the NVAF indication.

Furthermore, during review of both pharmacokinetic studies
and clinical outcomes from phase 2 trials, certain groups of
NVAF patients demonstrated a lower total clearance of

apixaban and an associated higher risk of bleeding. For this
reason, the phase 3 ARISTOTLE Trial tested a reduced apixa-
ban dose of 2.5 mg BID for patients who met at least two of the
following three criteria: (1) Age ≥80 years, (2) Body weight
≤60 kg, or (3) Serum creatinine ≥1.5 mg/dL. It is important to
note that meeting only one of the criteria was not sufficient basis
to decrease the dose. Dr Vu et al. have cited in their article this sec-
ondary analysis from ARISTOTLE supporting the DAC strategy.
The secondary analysis by Alexander et al. demonstrated that the
dose-reduction criteria used in the ARISTOTLE trial were chosen
because, in combination, they predict increased apixaban expo-
sure. The same criteria are also predictive of bleeding risk.5 We
direct the reader to Figure 1 and Table 3 from this secondary anal-
ysis, which demonstrate preserved efficacy and safety utilizing the
approved DAC for apixaban.

The approved dosage for apixaban for VTE treatment, which
is 10 mg BID for seven days, followed by 5 mg BID, was also
supported by the totality of evidence from the phase 2 deep vein
thrombosis study and a dose-response model.3 It is worth noting
that patients with acute VTE are at increased risk of clot extension
or embolism and have elevated Factor Xa levels. Thus, a higher
initial Factor Xa inhibiting dose was included within the treatment
regimen to bring the Factor Xa inhibition to the same level as that
observed in patients treated with low molecular weight heparin
(LMWH). This was the rationale for selecting the 10 mg BID
dose. This higher dose was given for seven days due to evidence
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from a meta-analysis showing the highest risk for VTE recurrence
during the first week after an index VTE diagnosis.6 The decision
not to adjust the apixaban dose using the criteria for NVAF patients
is due to the clinical importance of not underdosing patients with
active clots who may be at higher risk of recurrent VTE.3

Regarding NVAF patients with end stage renal disease, more
clinical data is forthcoming which may provide further clarity on
the optimal dose for apixaban in specific patient population. We
eagerly await the peer reviewed publication of the REnal hemo-
dialysis patients ALlocated apixaban versus warfarin in Atrial
Fibrillatio (RENAL-AF) (NCT02942407) trial results and the
finalization and publication of the AXADIA (NCT02933697)
clinical trial to add clinical trial outcome information to the
body of evidence supporting the use of apixaban in this sub-
population of patients with NVAF. The preliminary results for
RENAL-AF have been presented and are currently publicly
available. The AXADIA trial is currently still ongoing. The
FDA approved dose of apixaban 5 mg BID in the population
of patients with end stage renal disease requiring dialysis is
based on pharmacokinetic and pharmacodynamic data submitted
by the Sponsor and informed the DAC in patients with NVAF.

It should be emphasized that a careful analysis of the totality
of scientific evidence from all stages of apixaban’s development
informed the optimal dose for each indication. The FDA
Approval Package (https://www.accessdata.fda.gov/drugsatfda_
docs/nda/2012/202155Orig1s000TOC.cfm) provides in-depth
analysis of all data.

With the positive clinical outcomes and benefit-to-risk profile
of apixaban at currently approved doses, we see no need to
re-evaluate the apixaban DAC. Even though the ultimate test of
a dose for any medication is in a randomized controlled trial
(RCT) setting, multiple real world data studies, both sponsored
and independent, have demonstrated broadly consistent effective-
ness and safety in a wide variety of eligible patient populations.7
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