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We are writing this is in response to the
‘‘Comment on Retrospective Claims Analysis
Indirectly Comparing Medication Adherence
and Persistence Between Intravenous Biologics
and Oral Small-Molecule Therapies in Inflam-
matory Bowel Diseases,’’ and we thank the
authors for their interest in our work. In our
analysis, the objective was to gain insights into
the potential impact of treatment-related fac-
tors (e.g., route of administration) on medica-
tion utilization, including persistence and
adherence to medication.

We acknowledge that there can be variability
in adherence to biologics and in how it is
measured, and we pointed this out in our
introduction.

Although we were comparing two drugs with
different indications, we recognized the limita-
tions of this strategy, and therefore attempted a

novel approach to indirectly adjust for these
disease differences. We feel we were transparent
about the limitations of this comparison, and
recommended future studies in which compar-
ison within disease states would be possible.

In the Comment letter, the authors state ‘‘the
authors conclude that after adjustment, adher-
ence was higher with infusions than oral med-
ications [1]. These results are in contrast to
findings from previous well-conducted studies
[2, 3].’’ We disagree that the two studies cited by
the Comment authors provide evidence that
adherence is higher with oral medications than
with infusions. In Pope et al. [2] there is no
comparison between oral and intravenous
administration. This study was a pooled analysis
of two open-label extension studies and all
patients were on tofacitinib, and therefore, all
were on oral treatment. In Harnett et al.’s
analysis [3] the main mode of administration
comparator was subcutaneous injections and
not infusions. In our analysis, we did not draw
any conclusions about the difference in medi-
cation adherence/persistence between subcuta-
neously administered and oral medications. The
referenced study also showed no difference in
mean persistent days and the proportion of
patients persistent at 12 months (including in
the adjusted analysis) across the studied medi-
cations; adherence outcomes were also similar
across these medications (with the exception of
abatacept).
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Neither of the above studies referenced by
the Comment authors compares oral adminis-
tration vs infusion administration, as our anal-
ysis did, and thus are not apt comparisons.
Comparing adherence rates among oral medi-
cations vs infusion medications is a concept
that has been evaluated in prior studies. Previ-
ous literature comparing oral administration vs
infusion administration (cited in our introduc-
tion; [4]) summarized that adherence rates are
higher in patients receiving either intravenous
or subcutaneous therapies compared with
patients receiving oral therapies. This concept is
expounded on in a retrospective database study
[5] that observed an adherence rate of 96% in
patients taking infliximab for Crohn’s disease,
compared with adherence rates of 40–50% that
have been reported for daily oral medications.
Further studies evaluating US claims data in
patients with rheumatoid arthritis found that
adherence rates were 80.9%, 68.4%, and 63.7%
among patients who received infliximab (ad-
ministered intravenously), etanercept (self-ad-
ministered subcutaneously), and methotrexate
(administered orally) [6]. Taken together, these
studies agree with our findings that adherence is
higher with infusions than with oral medica-
tion. However, it is important to note that other
factors, such as drug effectiveness, can influence
adherence and persistence.

The Comment authors continue: ‘‘Although
the authors of the paper noted that ‘there are
several reasons for discontinuation that pertain
to each disease’ as a limitation of the study [1],
no discussion of reasons nor the important
differences between rheumatoid arthritis and
inflammatory bowel disease patient populations
was included in the manuscript, such as age of
the patients, presence of comorbidities, and
number of concomitant therapies.’’

Although we did not expand on the differ-
ences between the rheumatoid arthritis and
inflammatory bowel disease populations, we did
acknowledge that these differences exist, and
highlighted these differences as a limitation of
our methodology. We agree with the responders
that there are critical differences between these
populations, including the ones they mention
as well as others (i.e., differences in effectiveness

and safety across indications, dosing, dose
escalation).

The Comment authors state: ‘‘The study also
failed to recognize tofacitinib dosing differences
between the two diseases, both in terms of dose
strength and overall posology.’’

We appreciate the mention of the dosing
differences of tofacitinib in rheumatoid arthritis
and ulcerative colitis. Because there is evidence
that multiple doses per day are generally asso-
ciated with worse patient adherence (including
in immunologic diseases [see [4, 7] and from our
introduction], and that twice-daily dosing of
tofacitinib is required per label for ulcerative
colitis, but can be either once-daily or twice-
daily for rheumatoid arthritis, tofacitinib
adherence/persistence in ulcerative colitis may
be lower in real-world evidence than what was
projected from using the rheumatoid arthritis
data in our study (the observed difference could
actually be greater). To quote from our article:
‘‘Dosing schedule complexity has also been
associated with poor adherence to oral medica-
tions [8]. In fact, once-daily dosing was associ-
ated with significantly better adherence rates
than twice-daily dosing [9].’’

The Comment authors continue: ‘‘It is also
noteworthy that tofacitinib is indicated for UC,
in contrast to vedolizumab and infliximab,
which have indications for both Crohn’s disease
and UC, reiterating the inappropriateness of
these comparisons, which included patients
with UC and also patients with Crohn’s
disease.’’

We acknowledge that tofacitinib is only
approved in ulcerative colitis and not Crohn’s
disease and that we did not separate data for
ulcerative colitis and Crohn’s disease in our
analysis; however, since we were performing an
indirect comparison, we used infliximab to
adjust for potential disease differences between
rheumatoid arthritis and inflammatory bowel
disease. Additionally, because persistence and
adherence are generally worse in Crohn’s dis-
ease than in ulcerative colitis [10], this might
have diminished the effect we observed for
infliximab and vedolizumab in our study.

The Comment authors concluded: ‘‘that
there was wide variability in the concept of
adherence as well as in its measurement [11].
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The choice of methods used might therefore be
expected to affect the conclusions of a study
such as that presented in Moran et al. Of note,
although two methods were used to evaluate
adherence, significant differences between
vedolizumab/IBD and tofacitinib/RA were
observed only for one of them after the adjust-
ment method was applied [1].’’

We agree that the methods of operational-
izing adherence vary widely in the literature,
and so we used two methods to triangulate on
the answer. We chose to highlight the propor-
tion of days covered (PDC) result because it is
the more common metric used in quality mea-
sures and is generally more accepted in adher-
ence literature. Ultimately, PDC and cumulative
days with gaps at least 20% beyond expected
interval (CG20) are different metrics. CG20 is a
more conservative measurement of adherence
because it only counts days beyond the 20%
threshold as non-adherent days; whereas PDC
counts all days off therapy as non-adherent
days. This could explain why the difference in
adherence is non-significant for CG20 vs PDC.

In summary, we acknowledge that indirect
comparison is not a common approach; how-
ever, we were transparent in communicating
the limitations of the study in our original
article. Despite our novel approach to evaluat-
ing differences in adherence, our findings agree
with the literature and supporting evidence that
shows adherence is higher in patients receiving
intravenous therapies compared to oral
therapies.
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