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EDITORIAL

Evaluating adherence to non-vitamin-K antagonist oral anticoagulants in
post-approval observational studies of patients with atrial fibrillation

The landmark randomized clinical trials (RCTs) of non-
vitamin-K antagonist oral anticoagulants (NOACs, i.e.
dabigatran, rivaroxaban, apixaban and edoxaban) for stroke
prevention in patients with non-valvular atrial fibrillation (AF)
– that is, AF without prosthetic mechanical heart valves or
significant (rheumatic) mitral valve stenosis – have clearly
established their efficacy and safety relative to dose-adjusted
warfarin1. The most impressive finding in all NOAC treatment
arms of the landmark RCTs was a significant reduction in
hemorrhagic stroke and intracranial bleeding in comparison
to warfarin2. In a meta-analysis of the phase III trials, the risk
ratio (RR) for hemorrhagic stroke was 0.49, 95% confidence
interval (CI) 0.38–0.64; and the RR for intracranial bleeding
was 0.48, 95% CI 0.39–0.59 (both p< .0001) with NOACs rela-
tive to warfarin1.

Following their approval, NOACs have rapidly changed the
landscape of AF-related stroke prevention in clinical practice3

and are increasingly used in AF patients with variable stroke
and bleeding risk profiles, sometimes rather different (e.g.
very old patients, those with recent major bleeding,
advanced chronic kidney disease, active malignancy, etc.)
from those included in the strictly defined study populations
in the pivotal RCTs that are carefully followed up at regular
protocol-based intervals. In addition, clinicians may some-
times choose NOAC dosing regimens that were not well
studied in the RCTs4. Notwithstanding their limitations, well
conducted post-approval large observational studies are of
key importance to provide data (so called “real-world” data,
RWD) on the effectiveness and safety of NOACs used outside
the RCTs, in a routine clinical setting5. Indeed, the RWD on
the comparative effectiveness and safety of NOACs for the
prevention of AF-related stroke published thus far has
broadly confirmed the results of the respective RCTs6–10.

Compared with warfarin, NOACs are not only safer (in
terms of intracranial bleeding or major life-threatening/fatal
bleeding risk, both in the RCTs and “real-world” observational
studies), but are viewed as more convenient for long-term
use than vitamin K antagonists (VKAs), due to their predict-
able, dose-related anticoagulant effect enabling fixed dosing
without the need for routine laboratory monitoring of the
anticoagulation intensity11,12. In addition, NOACs have a fast
onset and offset of action – the full anticoagulant effect is
reached 2–3 hours after oral ingestion of the NOAC dose,
thereafter gradually decreasing until the trough plasma level
of the particular NOAC is reached (the exact timing of anti-
coagulant effect cessation is also dependent on renal func-
tion, particularly with dabigatran). Thus, NOACs may be more

convenient than VKAs when short interruptions of oral anti-
coagulant therapy are needed (e.g. in case of major
surgery)11.

However, the downside of these pharmacological proper-
ties is that NOACs are less forgiving of dose omissions than
VKAs – skipping just a dose or two of a NOAC may transi-
ently expose the patient to increased risk of stroke13.
Persistence with treatment (that is, the time interval from ini-
tiation to discontinuation of treatment) and adherence to
medication (that is, taking the drug as prescribed) are crucial
for effective long-term therapy in general, including treat-
ment with NOACs for thromboprophylaxis in AF14.
Suboptimal adherence to either VKAs or NOACs is potentially
harmful for AF patients, since poor adherence may result in
increased risks of stroke and bleeding15.

Assessment of adherence and/or persistence to medica-
tion is challenging, and many direct or indirect methods
have been developed to address the issue16. Nevertheless,
the pivotal RCTs of NOACs for stroke prevention in AF
reported only the rates of permanent drug discontinuation
(20.7% and 21.2% for dabigatran 110mg dose and 150mg
dose, respectively; 25.3% for rivaroxaban; 17.9% for apixaban;
and 33.0% and 34.4% for edoxaban 30mg dose and 60mg
dose, respectively), which were similar to the warfarin or
aspirin discontinuation rates in the RCT setting in a recent
meta-analysis of persistence with antithrombotic therapies
for stroke prevention in AF17.

Overall, “real-world” observational studies utilizing differ-
ent methodologies and various data sources report highly
variable NOAC persistence and adherence rates, ranging from
38% in a retrospective analysis of administrative claims-based
dataset18 to almost 100% in a cohort of AF patients managed
in an anticoagulation clinic19. Prospective observational stud-
ies may artificially inflate persistence and adherence to inves-
tigated treatment by virtue of written informed consent the
participants are required to provide and regular pre-planned
follow-up, which may increase the awareness and thus the
adherence of participants to the investigated therapy5.

Retrospective “real-world” observational studies using
large, administrative claims-based datasets commonly define
persistence as the proportion of patients who do not discon-
tinue therapy, and adherence as the number and proportion
of days (PDC) covered by the drug of interest, as derived
from the re-fill data and days of supply provided in the phar-
macy claims14. A PDC of �80% is generally considered to be
an indicator of good adherence. Overall, available RWD con-
sistently shows better adherence of AF patients to NOACs
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compared with VKAs and lower adherence to dabigatran
compared with rivaroxaban or apixaban (e.g. 67.2% versus
72.7% or 69.5%, respectively)14. However, the follow-up in
most of the studies was up to 1 year, and adherence to
medication is inversely related to follow-up duration, declin-
ing with time14. Hence, the adherence to NOACs in the retro-
spective “real-world” observational studies may be
overestimated.

In the elegant study published in this issue of Current
Medical Research and Opinion, Coleman et al. addressed two
important methodological considerations regarding the esti-
mation of adherence in retrospective administrative claims-
based observational studies of NOACs used for stroke pre-
vention in AF21. Using data from two large US commercial
insurance databases (the IMS Health Real World Data [IMS
RWD] Adjudicated Claims and Truven Health MarketScan
Research databases) and a retrospective cohort design,
Coleman et al. created four different study populations of
patients with non-valvular AF to test two research hypothe-
ses in each of the two insurance datasets.

First, the authors hypothesized that the difference in fol-
low-up duration between rivaroxaban and apixaban users
would affect the comparative adherence estimates for the
two NOACs. In the study population with unbalanced follow-
up (SP-I), which included patients with �1 dispensings of
rivaroxaban or apixaban at any time after the approval of
rivaroxaban, mean follow-up was significantly longer among
patients taking rivaroxaban than in those on apixaban, in
both insurance databases (both p< .0001). This is not surpris-
ing, given the 13 month difference in the US approval of
rivaroxaban (November 2011) and apixaban (December
2012). The unadjusted analysis of SP-I showed significantly
worse adherence to rivaroxaban (44.7% in the IMS RWD
Adjudicated Claims and 48.7% in the Truven Health data-
base) compared with apixaban (57.1% and 61.1%, respect-
ively), both p< .05.

In the study population adjusted for unbalanced follow-up
and baseline confounders using propensity score matching
(i.e. SP-II), the difference remained statistically significant but
substantially narrowed down from 12.4 percentage points in
both databases to 2.2 percentage points in the IMS RWD and
4.3 percentage points in the Truven Health database, thus
showing how different follow-up duration influenced the
adherence estimates for rivaroxaban and apixaban.

Indeed, PDC (a measure of adherence) is calculated as the
total number of days of supply divided by the follow-up dur-
ation, thus expressing the inverse relationship between fol-
low-up duration and adherence. With a fixed total number of
days of supply, adherence would always look much better if
evaluated over a shorter follow-up, but may turn into a poor
adherence when evaluated over a longer follow-up period.
Coleman et al.20 nicely show that comparisons of adherence
rates among medications marketed for different time periods
without accounting for the imbalance in the total available
follow-up would yield biased results in favor of the drug
which last entered the market.

Second, the authors hypothesized that the study popula-
tion selection criteria (that is, restriction to chronic

medication users as opposed to the inclusion of single-time
medication users and non-chronic users) would affect
the medication adherence estimates. Using SP-II as the
source, the authors created another two study populations:
SP-III, which included all patients who had at least two dis-
pensings of rivaroxaban or apixaban, and SP-IV, which
included only chronic users (defined using the Pharmacy
Quality Alliance criteria of at least two dispensings at least 6
months apart, with more than 60 days of supply).

In SP-III, there was no statistically significant difference in
adherence rates for rivaroxaban and apixaban, either in the
IMS RWD dataset (64.2% for rivaroxaban and 64.0% for apixa-
ban) or in the Truven Health dataset (69.1% and 69.6%,
respectively). However, in the SP-IV dataset of chronic users
only, the adherence to rivaroxaban in both databases (79.6%
and 81.9%, respectively) was significantly better compared
with adherence to apixaban (74.6% and 77.9%, respectively),
both p< .05. These findings were confirmed in a sensitivity
analysis using a PDC of �90% as an indicator of good adher-
ence, instead of the commonly used 80% cut-off.

Why is focusing on chronic users important?
Administrative claims data allows for identification of patients
who fill their prescriptions, but cannot establish the con-
sumption of medication. Whilst with a single dispensing we
cannot be sure that a patient took even a single pill, the
occurrence of two or more dispensed prescriptions in the
same patient at least suggest some intention to adhere to
treatment, and the use of the 6 month span criterion should
better identify true chronic users. This would eliminate AF
patients such as, for example, those at a lower risk of stroke
who were prescribed NOACs based on the physician’s deci-
sion but are not truly convinced that they should take the
medication, those taking NOACs before or shortly after cardi-
oversion, etc. Indeed, the study of Coleman et al. shows how
the inclusion of non-chronic medication users in the analysis
may result in underestimation of adherence rates in all treat-
ment groups.

Nonetheless, caution is still needed when interpreting
such large retrospective administrative datasets analyses,
even if an extensive adjustment for numerous variables has
been performed. These datasets may not capture various fac-
tors which can influence medication adherence (such as, for
example, patient education level, characteristics of a particu-
lar healthcare setting, the context of oral anticoagulation pre-
scription, reasons for treatment discontinuation,
socioeconomic or cultural factors, etc.), and adjustment can
only be made for observable variables that have been col-
lected in the particular dataset.

A recent report showed that substantial resources and
time are utilized to improve thromboprophylaxis in AF21.
Whilst more research is needed to inform adequate strategies
to increase adherence of AF patients to oral anticoagulant
therapy, the study of Coleman et al. adds important mes-
sages pertinent to the methodology of retrospective assess-
ment of adherence to NOACs in the “real-world”
administrative datasets providing large AF cohorts and valu-
able insights into thromboprophylaxis in AF in routine clinical
practice.
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