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Sustained long-term benefits of patient support
program participation in immune-mediated

diseases: improved medication-taking behavior
and lower risk of a hospital visit

A Mark Fendrick, MD; Diana Brixner, PhD; David T Rubin, MD; Philip Mease, MD; Harry Liu, PhD; Matthew Davis, MA;

and Manish Mittal, PhD

What is already known
about this subject

« Patient support programs (PSPs)
improve medication-taking behavior
in the first 12 months of treatment
for patients with immune-mediated
diseases.

Improved disease management
through better medication-taking
behavior and PSP support should
lower the need for hospital visits,
which incur substantial burden for
patients and payers.

e PSPs aim to improve long-term
outcomes for patients with immune-
mediated diseases by addressing
barriers to optimal adherence;
however, there is a paucity of
evidence due to the novelty of
multifaceted PSPs and the rarity of
important clinical events such as
hospital visits.

ABSTRACT

BACKGROUND: Patient support programs

(PSPs) improve medication-taking behavior in

the first 12 months of treatment for patients
with immune-mediated diseases, but it is
unknown if these benefits are sustained.

As immune-mediated diseases continue

to increase in prevalence and economic
burden, understanding the potential value
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What this study adds

+ This study used real-world data to show
that participation in the evaluated
PSP is associated with sustained
improvements in medication-taking
behavior and lower risk of hospital visits
over 36 months.

These findings provide further evidence
that PSP participation can improve
patient outcomes while also lowering
the burden to the health care system
over the longer term.

of PSPs in helping patients adhere to their
long-term treatment plan and avoid costly
hospital visits is crucial. Launched nationally
in 2015, HUMIRA Complete (a PSP for adali-
mumab patients) provides an opportunity to
study long-term effects of PSP participation,
including the impact on medication-taking
behavior and hospital visits.

OBJECTIVE: To evaluate the sustained
relationship between PSP participation,
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long-term medication-taking behavior, and
hospital visits.

METHODS: A longitudinal, retrospective
matched-cohort study was conducted of
patients initiating adalimumab between
January 2015 and February 2016 with or
without enrolling in the PSP, using patient-
level data from the HUMIRA Complete PSP
linked with Symphony Health claims. The
sample included adult, commercially insured



Sustained long-term benefits of patient support program participation inimmune-mediated diseases:
improved medication-taking behavior and lower risk of a hospital visit

patients diagnosed with an indicated disease who were biologic-
naive and had data available for =6 months before and =12 months
after initiating adalimumab. Adherence (proportion of days cov-
ered) and hospital visits were assessed at 12, 24, and 36 months for
patients with sufficient follow-up data. Multivariable generalized
models estimated differences between cohorts, controlling for
baseline characteristics and hospital visits. Duration of persistence
and time to a hospital visit were compared using Kaplan-Meier
analyses. Hazard ratios were estimated using multivariable Cox
proportional hazards models.

RESULTS: The matched cohort included 2,268 patients (1,134 per
cohort), and patient attrition was similar across cohorts. The PSP
cohort consistently demonstrated higher adalimumab adherence
than the non-PSP cohort at 12 (64.8% vs. 50.1%, P<0.0001; 29%
greater), 24 (49.4% vs. 38.4%; P<0.0001; 29% greater), and 36 (39.4%
vs. 35.1%; P=0.02; 12% greater) months. PSP participation was asso-
ciated with a 30% lower hazard of discontinuation (P<0.0001), and
median duration of persistence was 4.8 months longer for the PSP
cohort (13.2 vs. 8.4 months; P<0.0001). The PSP cohort had lower
rates of hospital visits at 12 (30% vs. 37%; P<0.001; 19% lower), 24
(44% vs. 53%; P=0.01; 17% lower), and 36 (55% vs. 65%; P<0.01; 16%
lower) months, and PSP participation was associated with a 25%
lower hazard of a hospital visit (P<0.0001). Median time to a hospital
visit was 10.8 months longer for the PSP cohort (32.7 vs. 21.9 months;
P<0.0001). Findings were consistent across therapeutic areas: hazard
of a hospital visit was 28%, 27%, and 37% lower for rheumatology,
gastroenterology, and dermatology patients participating in the PSP
(all P<0.05).

CONCLUSIONS: Patients with immune-mediated diseases receiving
adalimumab and utilizing this PSP had improved long-term medica-
tion-taking behavior and lower risk of hospital visits, demonstrating
the potential of PSPs to improve patient outcomes and lower the bur-
den to the health care system.

For patients with immune-mediated diseases, partici-
pation in a patient support program (PSP) can augment
value-based care by helping patients adhere to complex
treatment regimens.'”® Better medication-taking behavior
(adherence and persistence) with biologic therapy is asso-
ciated with improved clinical, economic, and humanistic
outcomes; however, suboptimal adherence remains com-
mon.*® Nonadherence exacerbates disease progression
and increases the risk of hospitalization.®™ Though PSP use
has been consistently associated with improved outcomes
for patients initiating treatment, there is a paucity of evi-
dence on (a) whether medication-taking behavior benefits
are sustained throughout treatment due to the novelty
of multifaceted PSPs and (b) the relationship between
PSP participation and hospital visits due to rarity."*®? As

immune-mediated diseases continue to rapidly increase in
prevalence and economic burden, understanding the poten-
tial sustained value of PSP participation in helping patients
adhere to their long-term treatment plan and avoid hospital
visits should be of great interest to patients, providers, and
payers.5 "

Nonadherence to treatments for chronic therapies has
long been recognized as a major contributor to excess
hospitalizations and wasteful health care spending.'®?°
For patients with immune-mediated diseases, who now
comprise 5%-7% of the Western population, studies have
shown that better medication-taking behavior is associated
with lower risk of hospital visits, including inpatient admis-
sions and emergency department (ED) visits, which account
for the majority of disease-related medical costs.!47!
Common barriers to adherence for immune-mediated
disease patients include intentional (e.g., fear of adverse
events, efficacy concerns, financial constraints, difficulty
navigating insurance) and unintentional (e.g., forgetfulness,
difficulty with refills) factors.?62® To address such hurdles,
PSPs provide individualized counseling, training, and assis-
tance to motivate patients and improve medication-taking
behavior, but the sustainability of these benefits and their
impact on hospital visits is unknown.%?28

Since 2015, AbbVie Inc. (North Chicago, IL) has offered
a unique PSP for adalimumab patients, HUMIRA Complete,
designed to provide one-on-one, personalized support to
increase medication adherence through behavior modi-
fication and motivate patients to improve their health
literacy. The program offers assistance with accessing
treatment (including education on financial assistance
options and insurance coverage requirements), emotional
motivation, treatment management, disease education,
medication reminders, and a dedicated Nurse Ambassador
(a registered nurse trained to help patients adhere to their
prescribed treatment plan but who does not provide clinical
guidance). Prior studies demonstrated the impact of this
PSP in improving access to treatment, medication-taking
behavior, and costs, but studies were limited to the first
12 months of adalimumab treatment and did not examine
hospital visits.}2!3# Sufficient data are now available to
provide more complete evidence on the benefits of PSPs
throughout the duration of treatment by examining the
impact of PSP use on sustained medication-taking behavior
and risk of hospital visits.

The research presented here is an extension study
to assess if improvements in medication-taking behavior
observed for PSP participants continued beyond the first
12 months of treatment and to evaluate occurrences of hos-
pital visits.! Up to 36 months of longitudinal, patient-level
data are now available, providing an opportunity to evaluate
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the sustainability of PSP benefits and the potential to lower
the risk of clinically important and costly hospital visits for
patients with immune-mediated diseases.

Methods

STUDY DESIGN AND DATA SOURCES

A retrospective, longitudinal matched-cohort study was
conducted using patient-level data from the Symphony
Health administrative claims database and PSP enrollment
records, details of which have been described previously.!
For this study, claims were available from January 2006
through April 2019. A proprietary deidentification engine
(Synoma, Symphony Health, Phoenix, AZ) was used by each
data provider to generate unique patient tokens based on
identifiable information that was removed from the data
provided to researchers, allowing for direct patient linking
between the PSP records and claims. Any risk associated
with linked data content was evaluated by an external HIPAA
statistician who certified patient anonymity of the result-
ing files. Because deidentification was conducted before
providing claims to Symphony Health and PSP records to
researchers, and no identifiable protected health infor-
mation was included in the data used, institutional review
board approval was not required. As this was an extension
study of a preexisting patient cohort, it was not registered
publicly prior to conducting the analysis.

STUDY POPULATION

Eligibility Criteria. The methodology used to create the
study sample has been previously described.' Patients ini-
tiating adalimumab were included if they were at least 18
years of age and had an adalimumab indication (rheuma-
toid arthritis [RA], Crohn’s disease [CD], ulcerative colitis
[UC], psoriasis, psoriatic arthritis [PsA], ankylosing spon-
dylitis [AS], uveitis, and hidradenitis suppurativa [HS]), were
biologic-naive prior to adalimumab initiation, and did not
have government-provided insurance on their initial adali-
mumab claim, which would make them ineligible for the
financial assistance component of the PSP. The index date
was defined as the date of PSP enrollment for PSP patients.
The length of time between the initial adalimumab claim
and PSP enrollment for PSP patients was used to calculate
the index date for matched controls as described below.

Claims Criteria. Each patient was required to have >2 claims
at least 30 days apart with International Classification of
Diseases, Ninth/Tenth Revision, Clinical Modification (ICD-
9/10-CM) diagnosis codes for an adalimumab indication
(Supplementary Table 1, available in online article). The first
adalimumab claim must have occurred between January
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2015 and February 2016 and evidence of continuous medical
and drug data coverage was required for at least 6 months
before and at least 12 months after the first adalimumab
claim and index date (if different). Periods of continuous data
coverage were determined based on the observed frequency
of medical and drug claims using previously developed algo-
rithms.}? The 6-month period before the index date was
considered the baseline period. Follow-up period outcomes
were evaluated at 12, 24, and 36 months after the index date
for patients with sufficient data availability.

Cohort Assignment and Matching Process. Patients who
met the eligibility criteria were categorized into 2 cohorts,
the PSP cohort and the non-PSP cohort, based on enroll-
ment in the PSP within 30 days of adalimumab initiation and
engagement with a Nurse Ambassador. PSP patients were
matched 1:1 to non-PSP patients based on pharmacy type
of the initial adalimumab claim, immune-mediated disease
indication, and propensity score estimated with covariates
for age, sex, year of adalimumab initiation, and baseline
comorbidities. Details of the cohort construction and ratio-
nale for the matching process used have been previously
described.!

OUTCOMES

Measures of medication-taking behavior (adherence and
persistence) and hospital visits were assessed at 12, 24,
and 36 months following the index date. Adherence was
measured using the proportion of days covered (PDC): the
sum of the number of days covered by the reported days
supply of adalimumab claims divided by the number of
days in each follow-up period (e.g., 365 days for 12-month
PDC). Persistence was defined as the proportion of patients
remaining on treatment throughout each follow-up period,
with discontinuation determined by a switch to another
biologic medication or a gap in adalimumab treatment
exceeding the days supply of the prior adalimumab claim
with no further adalimumab claim during the follow-up
period. Duration of persistence was calculated as the time
from the index date to the earlier of discontinuation or
the end of data availability. Hospital visits, including inpa-
tient admissions and ED visits, were identified based on
the location of service reported on medical claims, and
the proportion of patients with at least 1 hospital visit was
summarized at each timepoint. Time to a hospital visit was
calculated as the time elapsed from the index date to the
first occurrence of a hospital visit.

STATISTICAL ANALYSES
Baseline demographics, clinical characteristics, and hos-
pital visits for the 6 months prior to the index date were
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FIGURE 1 Adherence to Adalimumab at 12, 24, and 36 Months?®
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summarized using descriptive sta-
tistics.  Differences in baseline
measures and follow-up data avail-
ability between cohorts were assessed
using Student’s t-tests for continu-
ous variables and chi-square tests for
categorical variables. Outcomes were
descriptively evaluated using means,
medians, proportions, standard devi-
ations (SDs), and 95% confidence
intervals (CIs) where appropriate.
Relative differences were calculated as
the difference between the estimates
for the PSP and non-PSP cohorts
divided by the estimate for the non-
PSP cohort. Separate multivariable
generalized linear models were used
to compare outcomes across cohorts
at 12, 24, and 36 months, and hazard
ratios (HRs) of the effect of PSP par-
ticipation on discontinuation and

hospital visits were estimated using
Cox proportional-hazards models.
All models controlled for baseline
demographics, clinical characteris-
tics, and hospital visits. Duration of
persistence and time to a hospital
visit were compared between cohorts
using Kaplan-Meier analyses, censor-
ing for loss of patient-level follow-up
data. Outcomes were estimated for
the full sample and separately for each
therapeutic area (rheumatology [RA,
PsA, and AS], gastroenterology [CD
and UC], and dermatology [psoriasis
and HS]; uveitis did not have sufficient
sample size to analyze individually).
All analyses were conducted using SAS
software version 9.4 (SAS Institute,
Cary, NC).

Results

SAMPLE AND DATA AVAILABILITY
The matched sample included
2,268 patients (1,134 in each cohort;
Supplementary Figure 1, available in
online article), with similar baseline
characteristics and hospital visits
(Supplementary Table 2, available in
online article). As reported previously,
the mean age of the study population
was 50.4 years, and approximately 70%
of the patient population was female.!
The most common indications for
adalimumab treatment in both cohorts
were RA (41.4% of patients), CD (19.5%),
psoriasis (14.3%), and UC (13.2%). No
significant difference was found in
the proportion of patients with a hos-
pital visit during the baseline period
(20.6% for PSP vs. 23.5% for non-PSP;
P=0.09). Longitudinal, patient-level
follow-up data availability was also
similar across cohorts (mean [SD]
duration was 26.2 [8.7] months for the
PSP cohort vs. 26.5 [8.7] months for
the non-PSP cohort; P=0.36). Patients
in the PSP cohort remained engaged
with the program for 16.8 months on
average, while 12% of the non-PSP
cohort opted into the PSP during the
follow-up period (after not enrolling
when initiating treatment).

MEDICATION-TAKING BEHAVIOR

Medication-taking  behavior, as
assessed by adherence and persis-
tence, was higher for the PSP cohort
at each follow-up timepoint. The PSP
cohort consistently demonstrated
higheradalimumabadherence thanthe
non-PSP cohort at 12 (64.8% vs. 50.1%,
P<0.0001; 29% greater), 24 (49.4% vs.
38.4%; P<0.0001; 29% greater), and 36
(39.4% vs. 35.1%; P=0.02; 12% greater)
months (Figure 1). Similarly, a greater
proportion of PSP patients were per-
sistent on adalimumab at 12 (49% vs.
34%; P<0.0001; 42% greater), 24 (36%
vs.26%; P<0.0001; 37% greater),and 36
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(27% vs. 19%; P<0.0001; 44% greater)
months (Figure 2). The adjusted risk
of adalimumab discontinuation was
30% lower for the PSP cohort rela-
tive to the non-PSP cohort (HR=0.70
[95%CI=0.64-0.78];P<0.0001). Median
duration of persistence with adali-
mumab was 4.8 months longer for
the PSP cohort than for the non-PSP
cohort (13.2 [95% CI=11.8-14.5] months
vs. 84 [95% CI=7.2-8.8] months;
log-rank P<0.0001). Improved med-
ication-taking behavior for the PSP
cohort, including higher adherence,
lower risk of discontinuation, and
longer duration of persistence, was
found across all therapeutic areas
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(Supplementary Table 3, available in
online article).

HOSPITAL VISITS

The PSP cohort had lower rates of
hospital visits at each follow-up time-
point. The PSP cohort had fewer
patients with a hospital visit at 12
(30% vs. 37%; P<0.001; 19% lower),
24 (44% vs. 53%; P=0.01; 17% lower),
and 36 (55% vs. 65%; P<0.01; 16%
lower) months (Figure 3). In survival
analyses, time to a hospital visit was
significantly longer for the PSP cohort
(log-rank P<0.0001), with the median
time to a hospital visit of 11.8 months
longer than for the non-PSP cohort

Sustained long-term benefits of patient support program participation in immune-mediated diseases:
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(32.7 [95% CI=29.1-NA] vs. 21.9 [95%
CI=18.7-24.9]; Figure 4). After adjust-
ing for baseline characteristics, the
PSP cohort had a 25% lower risk of a
hospital visit (HR=0.75 [95% CI=0.66-
0.85]; P<0.0001) over 36 months.

Findings were similar for ED visits
and inpatient admissions examined
separately. The PSP cohort had fewer
patients with an ED visit (13%-24%
lower) or inpatient admission (16%-
22% lower) at each follow-up period
(all P<0.05, except 12-month inpatient
admissions; Figure 3). After adjusting
for baseline characteristics, the PSP
cohort had a 28% lower risk of an
ED visit (HR=0.72 [95% CI1=0.63-0.83];
P<0.0001) and a 17% lower risk of
inpatient admission (HR=0.83 [95%
CI=0.71-0.97]; P=0.0220) over 36
months (Figure 4).

Results were also consistent across
therapeutic areas, with greater
improvements in medication-taking
behavior corresponding with lower
risk of hospital visits (Supplementary
Table 3, available in online article).
After adjusting for baseline charac-
teristics, the PSP cohort had a 28%,
27%, and 37% lower risk of a hospital
visit for rheumatology (HR=0.72 [95%
CI=0.60-0.87]), gastroenterology
(HR=0.73 [95% CI=0.60-0.89]), and
dermatology (HR=0.63 [95% CI=0.43-
0.91]) patients participating in the PSP
(all P<0.05).

Discussion

The research presented here provides
novel evidence of the association
between PSP participation, long-term
medication-taking  behavior, and
hospital visits, an important driver
of health care costs among patients
with  immune-mediated diseases.
Leveraging an innovative data-link-
ing initiative conducted to support a
prior evaluation of early outcomes for
PSP patients, the combination of lon-
gitudinal, real-world claims with PSP
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utilization records allowed for examination of long-term
treatment outcomes and rare hospital visit events. Over 36
months of follow-up, adalimumab patients who participated
in AbbVie’s PSP sustained higher levels of adherence and
persistence and a lower risk of a hospital visit than patients
who did not participate. These findings inform the poten-
tial effectiveness and benefits of patient-centric initiatives
to improve outcomes and lower the burden to the health
care system.

Hospital care comprises a third of all health care spend-
ing in the United States, with the growth rate in the cost of
hospital care outpacing all other medical services in recent
decades—a trend that is projected to continue for the
foreseeable future.?*® Approximately 10% of hospitaliza-
tions for patients with chronic diseases (and 33%-69% of
medication-related hospital admissions) have been attrib-
uted to suboptimal adherence, and hospitalizations account
for the majority of estimated costs of nonadherence, a
leading contributor to avoidable medical spending.?253233
Extrapolating the hospital visit results presented here using

national average costs of ED visits and inpatient admis-
sions, PSP participation could have reduced hospital care
costs by $1.7 million for the non-PSP cohort, or $438 million
for all adalimumab patients in the United States over 36
months—22% of total hospital care costs for adalimumab
patients.?

While improved medication-taking behavior is crucial in
minimizing disease flares and reducing hospital visits, other
components of the PSP may provide additional benefits for
patients utilizing the program.”®® Nurse Ambassadors, for
example, provide education, cognitive support, and motiva-
tion for patients to improve health literacy of their disease
and treatment. Prior studies have hypothesized that such
high-touch and individualized initiatives incorporating
multiple support mechanisms to address specific challenges
facing patients with chronic diseases are likely to substan-
tially improve a wide range of outcomes, including but not
limited to hospital visits.3223283539 Other direct benefits
could include lower rates of outpatient health care resource
use, prescriptions for comorbid conditions, diagnostic
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testing, and surgical interventions,
while indirect benefits could include
reduced physical suffering and better
quality of life.?*?34° However, evidence
has typically been restricted to short-
term outcomes; only 1 of 58 studies
included in a recent systematic review
of self-management support strategies
followed patients beyond 12 months
(none in immune-mediated diseases),
and systematic reviews of electronic
interventions to educate patients
and improve adherence overall and

JMCP.org | August 2021 | Vol.27 No.8

in chronic diseases specifically did
not find any studies longer than 12
months (or in immune-mediated
diseases).>#%? The sustainability of
benefits is often unknown but criti-
cal to the effectiveness of support
interventions.”** This study provides
the first evidence that early improve-
ments for immune-mediated disease
patients participating in the PSP
continue up to 36 months following
treatment initiation.

Sustained long-term benefits of patient support program participation in immune-mediated diseases:
improved medication-taking behavior and lower risk of a hospital visit

Long-term improvements in medi-
cation-taking behavior and lower risk
of hospitalization were found across
all therapeutic areas. Dermatology
patients utilizing the PSP experienced
the greatest relative reduction in
hazard of both discontinuation and
a hospital visit, though significant
decreases were also seen in rheu-
matology and gastroenterology. The
reductions found among gastroenter-
ology patients, while relatively smaller
in magnitude than in dermatology,
may be the most consequential given
the higher rate of hospitalizations
for gastroenterology patients, which
contribute to the high (and increas-
ing) costs of the disease.** Providing
validation, the impact of PSP par-
ticipation on the risk of hospital visits
for gastroenterology patients found in
the current study is consistent with a
recent 12-month analysis of the same
PSP using a closed-claims database.*
Further research should continue to
examine heterogeneity in the benefits
of PSPs across therapeutic areas to
better understand their potential to
lower the risk of hospital visits for the
broader chronic disease population.

The intent of this study was to
examine real-world outcomes for
patients enrolling in the PSP at the
time of biologic initiation, and thus
findings on the benefits of PSP use
are expected to be conservative, as
patients in the PSP cohort were not
required to remain on adalimumab
(which would have increased the med-
ication-taking behavior estimates) or
to have remained actively engaged
with the PSP (though mean partici-
pation was 17 months) during the
follow-up period. Conversely, patients
in the non-PSP cohort were allowed to
enroll in the PSP during the follow-up
period (which 12% of the sample did).
Both dynamics are expected to make
the observed differences in medi-
cation-taking behavior and hospital
visits conservative. Improvements in
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adherence and persistence that were previously observed
during the first 12 months of treatment with the PSP were
sustained up to 24 months, before tapering in magnitude
slightly at 36 months (though both adherence and persis-
tence remained higher than for the non-PSP cohort). The
decreased magnitude of adherence differences over time
(from 29% to 12% higher for the PSP cohort relative to the
non-PSP cohort) is expected as patients discontinue adali-
mumab therapy. Similarly, relative reductions in hospital
visits at 36 months were slightly lower than observed at 24
months, likely due to discontinuation of adalimumab and/
or PSP participation. Though not presented, hospital visit
rates were lowest for patients who remained persistent
on adalimumab therapy and actively engaged with the PSP
throughout the follow-up period.

The importance of treatment adherence to clinical,
economic, and societal outcomes has long been recognized,
which makes the observed low rates of adherence to
biologic therapies for immune-mediated diseases a cause
for concern. Initiatives to improve adherence present an
opportunity to reduce avoidable health care resource use
and curb increases in medical spending. As more atten-
tion has been paid to such efforts, it has become clear
that effective initiatives provide multiple components of
personalized support that are maintained throughout the
course of treatment. This study of one such PSP illustrates
the long-term medication-taking behavior benefits, along
with the lower risk of hospital visits, across several thera-
peutic areas. The results provide further evidence that
PSPs should be considered a potentially valuable service
for patients prescribed biologic therapies for immune-
mediated diseases.

LIMITATIONS

As with all retrospective studies, limitations of the data
sources and study design should be noted, many of which
have been previously reported.! Notably, the evaluation of
hospital visits required medical claims; however, any visits
to providers not captured by Symphony Health would not
be observed. While this may downwardly bias hospital visit
estimates, there is no reason to expect that the relative
difference between cohorts would be affected. The evalua-
tion of medication-taking behavior depended on pharmacy
claims, which may not reflect actual administration of the
drug, and reasons for nonadherence or discontinuation
(e.g., physician direction or patient volition) could not be
determined. As such, comparisons of adherence and dis-
continuation focused on the relative differences across
cohorts, which are less sensitive to potential sources of bias
(e.g., missing claims) than the absolute levels.

An important limitation of any cohort study is the
potential for selection bias (i.e., patients enrolling in the
PSP may differ from those not enrolling on characteristics
not observable in the data but related to the outcomes
assessed). To address this concern, patients were matched
on an extensive list of covariates, which were also adjusted
for in the estimation of outcomes; however, unobserved
heterogeneity could remain.

When the cohorts were constructed, available follow-up
data beyond 12 months was not known, and thus patient
attrition could vary. Though follow-up length did not
differ significantly across cohorts and all analyses were
censored for loss of follow-up to mitigate this concern, if
data availability was correlated with cohort selection or the
outcomes assessed, bias could remain. However, given that
results were consistent when comparisons were conducted
only among patients with sufficient follow-up data, it does
not seem patient attrition bias significantly affected any
of the findings regarding the benefits of PSP participation.

Patients participating in the PSP used several com-
ponents simultaneously, so the incremental effect of any
particular component, such as injection training or educa-
tion on financial assistance options, could not be evaluated.
Missing from this evaluation of PSP participation is an
assessment of patient satisfaction, including which services
improved medication-taking behavior and what barriers
remained, which should be included in future research.

Finally, this study included commercially insured patients
initiating adalimumab for immune-mediated diseases, and
results may not be generalizable to other patient popula-
tions, treatments, or PSPs.

Conclusions

This study provides novel evidence that participation in a
comprehensive, individualized PSP was associated with
sustained, long-term improvements in medication-taking
behavior and hospital visits for patients initiating adalim-
umab therapy. Over 36 months, patients who participated in
the PSP had higher levels of adherence and persistence and
lower risk of hospital visits, including inpatient admissions
and ED visits, than patients who did not participate. These
findings build on short-term evidence that PSP participa-
tion improves patient outcomes and lowers the burden to
the health care system. Further research should examine
specific aspects of the PSP associated with improved out-
comes to inform the design of patient-centric initiatives in
other patient populations.
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