
ORIGINAL RESEARCH

Retrospective Claims Analysis Indirectly Comparing
Medication Adherence and Persistence Between
Intravenous Biologics and Oral Small-Molecule
Therapies in Inflammatory Bowel Diseases

Kellyn Moran . Kyle Null . Zhongwen Huang . Trevor Lissoos .

Sunanda Kane

Received: May 24, 2019 / Published online: August 5, 2019
� The Author(s) 2019

ABSTRACT

Introduction: Patients’ adherence to and per-
sistence on treatment for inflammatory bowel
disease (IBD) can vary, depending on type and
distribution of disease and treatment modality.
We aim to identify differences in adherence and
persistence with treatments with different
administration routes (intravenous vs oral) in
IBD.
Methods: A retrospective cohort analysis of a
claims database of adult patients diagnosed
with IBD or rheumatoid arthritis (RA) who
began treatment with vedolizumab, tofacitinib,
or infliximab from January 2015 through
December 2015. Adherence evaluated by pro-
portion of days covered (PDC) and cumulative

days with gaps at least 20% beyond expected
interval (CG20) using multivariable generalized
linear equation models. Persistence assessed as
time to treatment discontinuation over
12 months of follow-up using Kaplan–Meier
estimates and Cox proportional hazards mod-
els; proportion of persistent patients deter-
mined via multivariable logistic regression.
Indirect comparisons across disease states
adjusted using infliximab data.
Results: After indirect adjustment by disease,
mean PDC difference was significantly higher
(difference of 4.7%; P = 0.0376) and mean
CG20 was lower (difference of 15 days;
P = 0.0646) but not statistically significant in
vedolizumab/IBD than tofacitinib/RA.
Conclusion: We describe a novel adjustment
method for interdisease treatment differences
using infliximab treatment patterns to bridge
differences between IBD and RA. After adjust-
ment, adherence was higher with infusions
than oral medications, which may affect out-
comes. Indirect comparisons between vedoli-
zumab and tofacitinib are not generalizable and
should be confirmed in tofacitinib-treated IBD
patients.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic
gastrointestinal inflammatory condition that
can require lifelong treatment [1]. Adherence to
long-term therapy for chronic illnesses is sub-
optimal, which can lead to increased disease
activity, loss of response to therapy, and
increased costs of care [1–4]. Adherence to and
persistence on treatment for patients with IBD
are no exception, and can vary greatly,
depending on type and distribution of disease
and treatment modality (oral versus infusion
versus injection) [1, 5, 6].

In IBD, biologics are joining non-gut-selective
conventional therapies, such as 5-aminosalicy-
lates, corticosteroids, and immunomodulators,
in the treatment paradigm [7]. Historically, rates
of nonadherence to oral 5-aminosalicylates and
thiopurines for IBD are highly variable, ranging
from 7% to 72%, depending on the tools used to
measure nonadherence [8]. Nonadherence to
biologic medications for patients with IBD has
been estimated to be approximately 30% in
Crohn’s disease (CD) and 50% in ulcerative col-
itis (UC) [6]. Poor adherence in patients with IBD
is linked to worse outcomes, including disease
flares, disease progression, higher healthcare
resource utilization, and immunogenicity [1].
Treatment-related factors such as dose, fre-
quency, and route of administration have been
associated with adherence in IBD [9, 10]. In this
context, the introduction of newer oral agents
into the IBD treatment armamentarium, with
frequent dosing schedules and unsupervised
administration, raises questions about the
impact administration route could have on
adherence to or persistence on therapy [11].
Given the potential adverse effect that subopti-
mal adherence from the initiation of therapy
could have on long-term outcomes, it could be
useful to be able to forecast potential adherence
issues as soon as possible upon adoption of these
agents without having to wait for accumulated
real-world data.

Vedolizumab is the only gut-selective agent
approved in the USA (in 2014) for the treatment
of adults with UC and CD as an intravenous
infusion at 0, 2, and 6 weeks and then every

8 weeks [12]. The systemically acting oral small-
molecule JAK inhibitor tofacitinib was approved
in the USA for the treatment of rheumatoid
arthritis (RA) in 2012 and recently approved for
the treatment of moderately to severely active
UC (May 2018) [13, 14].

A comparison of adherence and persistence
between vedolizumab- and tofacitinib-treated
patients could provide insights into the impact
of treatment-related factors, such as route of
administration and patient medication utiliza-
tion in IBD. The objective of this study was to
compare adherence and persistence for vedoli-
zumab and tofacitinib within 12 months after
treatment initiation; our focus was IBD, but we
used data from IBD and RA patients for vedoli-
zumab and tofacitinib, respectively. Because
tofacitinib was not indicated for UC at the time
of this study, we developed methodology that
would allow the anticipation of adherence and
persistence with tofacitinib treatment based on
RA usage patterns. Data on infliximab, an
intravenous agent indicated for both IBD and
RA [15], provided a framework for the indirect
comparison between vedolizumab and tofaci-
tinib to be adjusted for disease-specific
differences.

METHODS

Patients and Study Design

We performed a retrospective cohort study
using the Truven MarketScan� database of
medical and pharmacy claims representing
approximately 170 million covered lives. Com-
mercially insured or Medicare-insured patients
(C 18 years old) with IBD or RA who initiated
vedolizumab or tofacitinib during January 2015
through December 2015 and those who initi-
ated infliximab for RA or IBD in the USA were
eligible for the study (Fig. S1 in the supple-
mentary material). Index date was defined as
the date of drug initiation. The study groups
were defined by diagnosis (UC, CD, or RA) and
index therapy (vedolizumab, infliximab, or
tofacitinib).

The primary purpose of this study was to
compare adherence to and persistence on oral
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versus infusion medications using vedolizumab
and tofacitinib as surrogate treatments for this
comparison. However, at the time of the study,
these medications were approved in the USA for
different disease states. Vedolizumab is a gut-
selective therapy approved for IBD; tofacitinib is
a systemically acting agent approved for RA,
and only recently for UC. Therefore, we vali-
dated this comparison and accounted for dif-
ferences in adherence to and persistence on
therapies across disease states by including
infliximab, a non-gut-selective biologic indi-
cated for the treatment of both IBD and RA.
Adherence to and persistence on infliximab in
an IBD population were compared with those in
an RA population to validate the comparability
between vedolizumab and tofacitinib and cor-
rect for any potential differences between dis-
eases. The disease state effect on adherence and
persistence estimated from the infliximab/IBD
and infliximab/RA comparison was assumed to
be similar to the effect on the projected adher-
ence and persistence with tofacitinib in IBD.
Eligible patients included those with continu-
ous enrollment for 12 months before and after
drug initiation, with at least two diagnoses of
UC or CD (for vedolizumab or infliximab) or RA
(for tofacitinib or infliximab) at least 30 days
apart during the baseline period, and who had
at least two doses/fills for the index treatment
before discontinuation. Patients were excluded
if they had a diagnosis of an infliximab-indi-
cated inflammatory condition (ankylosing
spondylitis, psoriasis, or psoriatic arthritis).
Patients with claims for both IBD (UC or CD)
and RA were excluded.

Compliance with Ethics Guidelines

This study only involved the use of anonymized
electronic healthcare records, and researchers
did not have any access to named or identifiable
patient information. As such, this study does
not meet the definition of human subject
research as defined in federal regulations 45 CFR
46.102. The study was therefore exempt from
institutional review board review.

Study Endpoints

Adherence over 12 months of follow-up was
assessed as (1) mean proportion of days covered
(PDC), (2) proportion of patients with PDC
C 80%, and (3) cumulative days with a gap at
least 20% beyond the expected interval (CG20).
PDC was calculated as the ratio of the number
of days covered by the medication divided by
the number of days in the measurement period.
CG20 was calculated as the summation of days
without coverage that were at least 20% of the
previous day’s supply. Persistence was assessed
as the time to treatment discontinuation and
the proportion of patients who did not discon-
tinue treatment over 12 months of follow-up.
Discontinuation was defined by a gap in ther-
apy at least 1.5 times the prior day’s supply,
beginning from the end of the last supply. A
sensitivity analysis was conducted with a gap in
therapy at least 0.5 times the prior day’s supply
for a more stringent definition of discontinua-
tion. Expected days’ supply for vedolizumab or
infliximab infusions was based on labeled dos-
ing (14 days for first infusion, 28 days for sec-
ond infusion, 56 days after that). Days’ supply
for tofacitinib was reported on the claim.
Patients receiving early refills of tofacitinib were
assumed to have finished the prior supply of
medication before initiating the new supply.
This adjustment was not made for infusion
therapies because these patients were not
assumed to gain additional days covered from
an early infusion.

Statistical Analyses

Bivariate comparisons among patients treated
with vedolizumab versus tofacitinib and inflix-
imab for IBD versus infliximab for RA were
conducted using chi-squared tests for categori-
cal variables, two-sample t tests for parametric
continuous variables, and Mann–Whitney
U test for nonparametric continuous variables.
The difference in mean PDC and CG20 between
vedolizumab and tofacitinib was estimated
using multivariable generalized linear models
(GLMs). Covariates analyzed included demo-
graphics, health plan type, previous biologic
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treatments, hospitalization or an emergency
department (ED) visit during baseline, comor-
bidity burden, prescription burden, and index
therapy cost. A backward selection method was
used to select important covariates, using a
threshold of P value\0.10 for inclusion in the
final GLM.

The difference in the proportion of patients
with PDC C 80% between vedolizumab and
tofacitinib was estimated using multivariable
logistic regression. Persistence was assessed as
time to treatment discontinuation using the
Kaplan–Meier survival analysis, log-rank test,
and multivariable Cox proportional hazards
model; the proportion of persistent patients was
determined using a multivariable logistic
regression model. The difference in mean PDC
and CG20 and the proportion with PDC C 80%
and persistent at 12 months between patients
initiating vedolizumab versus tofacitinib was
indirectly adjusted by the differences observed
in the outcomes among patients initiating
infliximab/IBD versus infliximab/RA in the
regression models to account for underlying
disease differences.

RESULTS

Baseline Characteristics

A total of 2634 patients were eligible for this
study; 51.6% had a diagnosis of IBD (UC 42.2%
[n = 573]; CD 57.8% [n = 785]) and 48.4% had a
diagnosis of RA. When grouped by treatment
type, there were 457 vedolizumab/IBD, 901
infliximab/IBD, 378 infliximab/RA, and 898
tofacitinib/RA claims analyzed (Table 1).
Demographic and clinical characteristics were
identified over the 12 months before the index
date and were different between disease states.
The mean age was significantly lower in
patients with IBD than in patients with RA
(approximately 42 and 55 years, respectively).
This difference is not unexpected given the
different average ages at onset for both diseases.
A significantly higher proportion of patients
with RA (82.4%) than IBD (52.4%) were women.
Patients with IBD were significantly more likely
to have an ED visit (17.8% vs 6.2%; P\0.0001)

or hospitalization (22.7% vs 0.7%; P\ 0.0001)
than patients with RA in the year before the
index date. Patients with IBD were more likely
to be biologic naı̈ve than patients with RA
(57.3% vs 31.2%; P\ 0.0001). Patients were
classified as biologic naı̈ve if they had no prior
biologic exposure during the pre-index period.
Within each disease state, patients initiating
infliximab were more likely to be biologic naı̈ve
than those initiating vedolizumab for IBD or
tofacitinib for RA (Table 1). Comorbidity bur-
den, defined by the Quan–Charlson Comor-
bidity Index (excluding RA from the list of
conditions), and prescription burden (defined
by the number of unique medications dis-
pensed within 6 months before the index date)
were significantly (P\0.0001) higher in
patients with RA than those with IBD.

Adherence

The unadjusted mean PDC (77.7% vs 68.2%;
P\ 0.0001) and proportion of patients with
PDC C 80% (61.5% vs 45.5%; P\0.0001) were
significantly higher among those who initiated
vedolizumab than tofacitinib (Fig. 1a, b). Gen-
erally, adherence was higher among patients
with IBD than RA, as evidenced by the higher
mean PDC (infliximab/IBD 79.6% vs infliximab/
RA 74.9%; P = 0.0038) and proportion with
PDC C 80% (infliximab/IBD 69.0% vs inflix-
imab/RA 57.9%; P = 0.0001) among those
receiving infliximab for IBD versus RA (Fig. 1a,
b), suggesting that there could be some disease-
related differences in adherence across disease
states that were corrected for in the generalized
model data provided below.

Crude and multivariable-adjusted GLMs
were used to evaluate the difference in mean
PDC between those initiating vedolizumab and
initiating tofacitinib. The crude least-square
mean difference in PDC between vedolizumab
and tofacitinib patients was 9.6% (95% confi-
dence interval [CI] 6.6–12.6; P\0.0001) and
5.0% (95% CI 0.6–9.4; P = 0.0245) before and
after adjustment for the difference between
infliximab/IBD and infliximab/RA, respectively
(Table S1).
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Table 1 Baseline demographics and clinical characteristics by disease state and initiated treatment

VDZ/IBD

(n = 457)

IFX/IBD

(n = 901)

IFX/RA

(n = 378)

TOF/RA

(n = 898)

P valuea

VDZ/IBD

vs TOF/RA

IFX/IBD

vs IFX/RA

Age, mean (SD), years 44.4 (13.9) 41.0 (15.5) 55.1 (12.5) 55.2 (11.3) \0.0001 \0.0001

Sex, n (%)

Male 219 (47.9) 428 (47.5) 74 (19.6) 151 (16.8) \0.0001 \0.0001

Female 238 (52.1) 473 (52.5) 304 (80.4) 747 (83.2)

Prior resource utilizationb, n (%)

ED visit 70 (15.3) 172 (19.1) 37 (9.8) 42 (4.7) \0.0001 \0.0001

Hospitalization 80 (17.5) 228 (25.3) 3 (0.8) 6 (0.7) \0.0001 \0.0001

Number of prior biologics, n (%)

0 155 (33.0) 627 (69.6) 163 (43.1) 235 (26.2) \0.0001 \0.0001

1 226 (49.5) 245 (27.2) 136 (36.0) 385 (42.9)

2 66 (14.4) 27 (3.0) 63 (16.7) 211 (23.5)

3 14 (3.1) 2 (0.2) 16 (4.2) 67 (7.5)

Quan–Charlson Comorbidity Index, n (%) (excluding RA)

0 321 (70.2) 649 (72.0) 185 (48.9) 476 (53.0) \0.0001 \0.0001

1 60 (13.1) 120 (13.3) 110 (29.1) 246 (27.4)

2 51 (11.2) 93 (10.3) 51 (13.5) 97 (10.8)

3 13 (2.8) 24 (2.7) 23 (6.1) 46 (5.1)

4 6 (1.3) 8 (0.9) 6 (1.6) 15 (1.7)

C 5 6 (1.3) 7 (0.8) 3 (0.8) 18 (2.0)

Prescription burdenc, n (%)

0 28 (6.1) 76 (8.4) 21 (5.6) 21 (2.3) \0.0001 \0.0001

1 12 (2.6) 43 (4.8) 4 (1.1) 21 (2.3)

2 37 (8.1) 75 (8.3) 11 (2.9) 35 (3.9)

3 50 (10.9) 99 (11.0) 14 (3.7) 56 (6.2)

4 40 (8.8) 92 (10.2) 33 (8.7) 77 (8.6)

C 5 290 (63.5) 516 (57.3) 295 (78.0) 688 (76.6)

ED emergency department, IBD inflammatory bowel disease, IFX infliximab, RA rheumatoid arthritis, SD standard deviation, TOF

tofacitinib, VDZ vedolizumab
a P values are from a chi-squared test for categorical variables, two-sample Student t test for parametric continuous variables, or

Wilcoxon–Mann–Whitney U test for nonparametric continuous variables
b Patients hospitalized subsequent to an ED visit within 2 days were counted as having a hospitalization
c Prescription burden was calculated as the number of unique prescription medications filled within 180 days before the index date but

with available days’ supply within the 90 days before the index date. Unique prescription medications are defined as distinct classes of

medications according to the therapeutic class
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After adjustment for confounders (age, sex,
and prior hospitalizations), mean difference in
PDC was 10.2% (95% CI 6.9–13.4; P\ 0.0001)
higher in the vedolizumab group than in the
tofacitinib group (76.2% vedolizumab/IBD vs
66.0% tofacitinib/RA) (Table S1). After indirect
adjustment for disease state differences (78.4%
infliximab/IBD vs 72.8% infliximab/RA), mean
difference in PDC was 4.7% higher in the
vedolizumab group than in the tofacitinib
group (95% CI 0.3–9.0; P = 0.0376) (Table S1).

Among patients with IBD, there was no sig-
nificant difference in unadjusted mean PDC
among those treated with vedolizumab versus
infliximab (vedolizumab 77.7%; infliximab
79.6%; P = 0.1967) (Fig. 1a). After adjustment
for confounders, no significant difference in
mean PDC between these two groups was
observed. The infliximab/RA group had a sig-
nificantly higher mean PDC than the tofaci-
tinib/RA group (adjusted model mean
difference 6.8%; 95% CI 3.6–10.0; P\ 0.0001)
(Table S1), highlighting that mode of adminis-
tration may impact adherence to medication
within the same disease state.

Crude and multivariable-adjusted logistic
regression was used to estimate odds of having
PDC C 80% among patients taking vedolizu-
mab versus tofacitinib (Table S2). Compared
with tofacitinib-treated patients, vedolizumab-
treated patients had approximately two times
greater odds of having a PDC C 80% after
adjustment for prior hospitalization (odds ratio
[OR] 2.1; 95% CI 1.6–2.6). After indirect
adjustment for the difference between disease
states and prior hospitalizations, there was a
4.3% difference in the proportion of patients
with PDC C 80% among those initiating vedo-
lizumab compared with tofacitinib (P = 0.3782).
Odds for being adherent were significantly
higher for those treated with infliximab for IBD

than for RA (OR 1.8; 95% CI 1.4–2.3) (Table S2),
suggesting differences between disease states.

Unadjusted mean CG20 was 67.4 days in the
vedolizumab/IBD group and 98.6 days in the
tofacitinib/RA group and was significantly lower
in patients initiating vedolizumab than tofaci-
tinib (P\0.0001) (Fig. 1c). Similar to PDC, dif-
ferences in CG20 were observed between
patients with IBD and those with RA, suggesting
differences in cumulative gaps across disease
states. In the crude model, there were on aver-
age 32 (P\0.0001) and 16 (P = 0.0475) fewer
gap days in therapy among those on vedolizu-
mab/IBD than tofacitinib/RA before and after
adjustment for the difference between inflix-
imab/IBD and infliximab/RA, respectively
(Table S1).

Based on a multivariable-adjusted GLM,
mean CG20 was significantly lower in the
vedolizumab/IBD group than the tofacitinib/RA
group (difference of 32.7 days; P\ 0.0001) after
adjustment for confounders (age, sex, and prior
hospitalizations) (Table S1). After accounting
for disease state differences, there were on
average 15 fewer gap days in therapy among
those on vedolizumab/IBD than tofacitinib/RA,
but this difference was not statistically signifi-
cant (P = 0.0646) (Table S1). CG20 was signifi-
cantly lower in the infliximab/IBD group than
the infliximab/RA group (P = 0.0062) and in the
infliximab/RA group than the tofacitinib/RA
group (P = 0.0005). There was no significant
difference in the mean CG20 between the
vedolizumab/IBD and infliximab/IBD groups
(P = 0.3057).

Persistence

Patients treated with vedolizumab had a signif-
icantly longer time to treatment disconti-
nuation than those on tofacitinib (time to
25% discontinuation 196 days vs 156 days;
P = 0.0012) (Fig. 2). Time to 25% discontinua-
tion was significantly different among all com-
parison groups (data not shown). Unadjusted
percentage of persistent patients was signifi-
cantly higher in the vedolizumab/IBD group
than the tofacitinib/RA group (65.6% vs 54.9%;
P = 0.0001) and significantly lower than in the

bFig. 1 Adherence among patients initiating vedolizumab,
infliximab, or tofacitinib as measured by a mean PDC,
b PDC C 80%, and c CG20. CG20, cumulative days with
gap C 20% beyond the expected interval. IBD inflamma-
tory bowel disease, IFX infliximab, PDC mean proportion
of days covered, RA rheumatoid arthritis, TOF tofacitinib,
VDZ vedolizumab
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infliximab/IBD group (65.6% vs 71.1%;
P = 0.0380) (Fig. 3). Infliximab/IBD had a sig-
nificantly higher percentage of persistent
patients than infliximab/RA (71.1% vs 64.0%;
P = 0.0119). Similarly, infliximab/RA had a sig-
nificantly higher percentage of persistent
patients than tofacitinib/RA (64.0% vs 54.9%;
P = 0.0026), again highlighting the potential
impact of route of administration on treatment
persistence within the same disease state.

Patients on vedolizumab had a 28% lower
risk of discontinuation (hazard ratio [HR] 0.7;
95% CI 0.6–0.9) and 65% increased odds of
persistence (OR 1.7; 95% CI 1.3–2.1) compared
with patients on tofacitinib (Table S3). After
indirect adjustment for disease state, there was
only a 3.6% difference in the proportion of
persistent patients between those initiating
vedolizumab compared with tofacitinib
(P = 0.4640).

When a more restrictive definition of dis-
continuation was used that classified any
interruption of at least 0.5 times the prior day’s
supply (beginning from the end of the last

supply) as a gap in therapy, the proportions of
patients persistent at 12 months of follow-up
dropped overall, and times to discontinuation
were shorter; however, results of the group
comparisons and overall trends remained
unchanged (Fig. S2; Table S3).

Because both biologic-naı̈ve and biologic-
experienced patients were included in the pri-
mary analysis, a post hoc analysis of persistence
among patients who were biologic naı̈ve was
conducted; the results of the post hoc analysis
were similar to the primary analysis (Fig. S3).
Time to treatment discontinuation in biologic-
naı̈ve patients was also consistent with the
overall population (time to 25% discontinua-
tion 201 days [vedolizumab/IBD] vs 136 days
[tofacitinib/RA]; P = 0.0377) (Fig. S4).

DISCUSSION

This study provides perspective on the potential
implications of route and frequency of dosing
on adherence and persistence for treatment of
IBD (CD and UC). Currently, biologics

Fig. 2 Kaplan–Meier survival curve for time to treatment discontinuation among patients initiating vedolizumab compared
with tofacitinib. CD Crohn’s disease, RA rheumatoid arthritis, TOF tofacitinib, UC ulcerative colitis, VDZ vedolizumab
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(subcutaneous or intravenous) are the mainstay
of treatment for these indications. New thera-
pies with novel routes of administration are
being tested in patients with IBD. Approval of
tofacitinib in May 2018 for the treatment of UC
offers patients and clinicians an option to use
an oral drug formulation, which has
notable perceived benefits, such as increased
convenience [16, 17]. Such perceived advan-
tages should be weighed against the risk for
lower adherence [11]. In a single-center, retro-
spective cohort study, facility-administered
biologics were found to be independently asso-
ciated with higher adherence than self-admin-
istered biologics, with highest adherence
reported for vedolizumab (83%) compared with
infliximab (70%), adalimumab (57%), and cer-
tolizumab pegol (50%) [18]. Although adher-
ence data in a given disease accumulate over
extended periods, it would be useful for practi-
tioners to gain early insights into potential
issues that could have negative long-term
effects.

In this study, we assessed adherence to and
persistence on (1) vedolizumab among patients

with IBD, (2) tofacitinib among patients with
RA, and (3) infliximab among patients with
either IBD or RA. There have been previous
comparisons of adherence to medications across
rheumatologic disease states [19, 20]; however,
in acknowledgment of the disease state differ-
ences, any comparison of adherence or persis-
tence in this study among patients with IBD
compared with RA is indirect.

Overall, our results indicate that by indirect
comparison, adherence and persistence were
consistently higher with vedolizumab than
with tofacitinib, even after adjustment for dis-
ease state differences. Adherence to and persis-
tence on an intravenous treatment (infliximab)
were higher than with oral treatment (tofaci-
tinib) in RA, which suggests that there might be
similar differences in adherence to IBD thera-
pies by route of administration. The less super-
vised setting associated with oral medication
could be a contributing factor to lower adher-
ence rates than intravenous therapy adminis-
tered in an infusion center [11]. Increased
supervision coupled with increased interaction
with healthcare providers at infusion centers

Fig. 3 Proportion of persistent patients initiating vedoli-
zumab, infliximab, or tofacitinib after 12 months of
follow-up. Nonpersistence was defined as gap in therapy
C 1.5 times the prior day’s supply, beginning from the end

of the last supply. IBD inflammatory bowel disease, IFX
infliximab, RA rheumatoid arthritis, TOF tofacitinib,
VDZ vedolizumab
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might be positive factors in promoting adher-
ence [11]. Dosing schedule complexity has also
been associated with poor adherence to oral
medications [1]. In fact, once-daily dosing was
associated with significantly better adherence
rates than twice-daily dosing [21].

Factors other than route of administration
could have an impact on medication adherence
[1]. Effectiveness and tolerability of treatment
are also important factors in patient persistence
to and adherence on treatment [3].

The efficacy and safety of vedolizumab have
been supported by the results of the GEMINI
clinical studies and real-world data, as pub-
lished previously [22–27]. Vedolizumab has
been shown to be well tolerated in a clinical
trial setting, with only a slightly higher risk of
infections and nasopharyngitis than placebo
[22]. In two real-world studies in patients with
UC and CD, persistence rates with vedolizumab
ranged from 52% to 88% in UC and from 40%
to 67% in CD at week 54 [24, 25]. In the
Swedish National Quality Registry for IBD
(SWIBREG), the persistence rates for 6 and
12 months were 76% and 65% for UC and 75%
and 61% for CD, respectively [27].

Tofacitinib was investigated as an induction
therapy in UC in two phase 3 clinical trials
(OCTAVE-1 and -2) [28]. Results from these
studies demonstrated that tofacitinib achieved a
therapeutic benefit. Although the safety profile
of tofacitinib did not differ from placebo in the
short (8-week) UC studies, in the OCTAVE Sus-
tain trial, rates of overall infection and herpes
zoster infection were higher with tofacitinib
than with placebo [28], and across all three tri-
als, adjudicated non-melanoma skin cancer and
adjudicated cardiovascular events were higher
with tofacitinib. Recently, the FDA issued a
safety alert about a potential increased risk of
blood clots in the lungs and death with a 10-mg
twice-daily dose of tofacitinib based on safety
trial data conducted in RA [29].

LIMITATIONS

Consistent evidence in this analysis suggests
that there are strong differences in adherence to
and persistence on medications between the

disease states studied (IBD and RA). Although
infliximab was used as a validation comparison
and the difference in adherence among patients
taking infliximab for IBD compared with
infliximab for RA was adjusted, these compar-
isons are indirect. The results of this study
might not be generalizable to uninsured
patients, Medicaid beneficiaries, other Medicare
beneficiaries, or patients with other types of
insurance not represented in the Truven Mar-
ketScan� database. Our study was limited by the
inherent limitations of claims database studies,
including potential data entry errors, miscoding
or billing, duplicate claims, or payer influences.
This study used prescription fill information, a
proxy measure of medication-taking behavior,
to measure medication adherence and persis-
tence for tofacitinib; whether patients actually
took the medication as directed after dispensing
cannot be known. This study did not adjust for
pill burden, but attempted to adjust for medi-
cation regimen complexity using prescription
burden instead; prescription burden was not
statistically significant in our model and was
therefore dropped for parsimony. Additionally,
there are several reasons for discontinuation
that pertain to each disease that could explain
the higher discontinuation seen in the tofaci-
tinib group. Our study was also limited by the
lack of data surrounding disease activity status,
which may contribute to medication adherence
and persistence. Patients with severe disease are
often more adherent to medications and are
more likely to be prescribed infusion-based
medications than patients with milder symp-
toms [5]. Finally, adherence and persistence
were determined in the overall group of patients
with IBD because conducting these analyses in
patients with UC or CD would have limited the
sample size and the robustness of the study.

CONCLUSIONS

We describe a novel adjustment method for
interdisease treatment differences using inflix-
imab treatment patterns to bridge intrinsic dif-
ferences between IBD and RA. Study results
provide important insights into understanding
the impact of route of administration on
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adherence and persistence in IBD. Adherence
and persistence were consistently higher for
infusion therapy than for oral medications
when directly comparing infliximab to tofaci-
tinib in RA and indirectly comparing vedolizu-
mab in IBD to tofacitinib in RA. Lower
adherence to and persistence on oral treatment
could affect overall efficacy in the management
of IBD. Future work is needed to investigate the
association between route of administration,
medication utilization, and outcomes as new
formulations become available.
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