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ABSTRACT

BACKGROUND: AbbVie provides a free-to-patient patient support program 
(PSP) to assist adalimumab-treated patients with medication costs, nurse 
support, injection training, pen disposal, and medication reminders. The 
impact of these services on patient adherence to adalimumab and direct 
medical costs associated with autoimmune disease has not been assessed.

OBJECTIVE: To quantify the relationship between participation in a PSP and 
outcomes (adalimumab adherence, persistence, and direct medical costs) 
in patients initiating adalimumab treatment.

METHODS: A longitudinal, retrospective, cohort study was conducted using 
patient-level data from the PSP combined with Symphony Health Solutions 
administrative claims data for patients initiating adalimumab between 
January 2008 and June 2014. The sample included patients aged ≥ 18 years 
with a diagnosis of Crohn’s disease, ulcerative colitis, rheumatoid arthritis, 
psoriasis, psoriatic arthritis, or ankylosing spondylitis who were biologic-
naïve before initiation of adalimumab. Patients who enrolled in the PSP 
(PSP cohort) were matched to those who did not enroll (non-PSP cohort) 
based on age, sex, year of treatment initiation, comorbidities, diagnosis, 
and initiation at a specialty pharmacy. For the PSP cohort, the index date 
was assigned as the earliest date of PSP enrollment, and time to enroll-
ment following adalimumab initiation was used to assign index dates for 
the non-PSP cohort. All patients were required to have evidence of medical 
and pharmacy coverage for at least 6 months before and after their first 
adalimumab claim and at least 12 months after their index date. Adherence 
(proportion of days covered during the 12 months following PSP opt-in 
[index date]) was compared between cohorts using t-tests. Persistence was 
assessed using survival analysis of discontinuation rates. Medical costs for 
emergency department, inpatient, physician, and outpatient visits (all-cause 
and disease-related) and total costs (medical plus drug costs) were com-
pared at 12 months following the index date using t-tests. 

RESULTS: A total of 2,386 patients were included in the study and were 
allocated to the PSP (n = 1,199) and non-PSP (n = 1,187) cohorts. Baseline 
characteristics were similar between cohorts. During the follow-up period, 
adalimumab adherence was 14% greater in the PSP cohort than for the 
non-PSP cohort (67.0% vs. 58.8%; P < 0.001). The discontinuation rate for 
adalimumab was 14% lower in the PSP cohort compared with the non-
PSP cohort (39.7% vs. 46.2%; P = 0.001). Univariate analyses showed that 
PSP patients had 23% lower 12-month medical costs (excluding costs 
for biologic treatment) than did non-PSP patients ($18,322 vs. $23,679; 
P = 0.003). Disease-related medical costs were 22% lower for PSP than for 
non-PSP patients ($8,001 vs. $10,202; P = 0.045). Total costs were 10% 
lower for PSP than for non-PSP patients ($35,741 vs. $39,713; P   = 0.030). 

RESEARCH

Clinical trials have demonstrated that antitumor necro-
sis factor (TNF) therapy is a safe, efficacious approach 
to treating inflammatory bowel disease, rheumatoid 

arthritis (RA), and other inflammatory diseases.1-5 In addition, 

real-world data suggest that anti-TNF therapy reduces the risk 

of extra-articular manifestations6 and that early referral to a 

rheumatologist leads to more timely diagnosis and treatment.7 

•	Adalimumab and other currently approved biologic medications 
have proven clinical effectiveness against a number of auto-
immune diseases, such as Crohn’s disease, ulcerative colitis, 
rheumatoid arthritis, psoriasis, psoriatic arthritis, and ankylosing 
spondylitis.

•	Nonadherence rates to antitumor necrosis factor therapies used 
in these conditions exceed those observed with other medication 
regimens across all disease conditions. 

•	In order to address possible risk factors for nonadherence, there is 
a growing trend to offer patient support programs (PSPs) to help 
patients and health care professionals better manage disease and 
optimize treatment. 

What is already known about this subject

•	Participation in a PSP for autoimmune diseases was associated 
with improved adalimumab adherence and persistence over a 
12-month follow-up period.

•	Total cost, all-cause medical cost, and disease-related medical 
cost were significantly lower at 12 months in patients who par-
ticipated in the PSP.

What this study adds

CONCLUSIONS: Patient enrollment in the PSP was associated with greater 
adherence, improved persistence, and reduced medical (all-cause and 
disease-related) and total health care costs for patients receiving adalim-
umab therapy.
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found improvements in adherence with program participation, 
but it was conducted on a limited sample and study period.26 
Further, there are few studies examining both adherence to 
therapy and health care costs.25 Therefore, this study quantified 
the relationship between participation in any component of the 
adalimumab-specific PSP on adherence and persistence as well 
as outcomes, including direct medical costs, in patients treated 
with adalimumab between 2008 and 2014.

■■  Methods
Study Design and Data Sources
A longitudinal, retrospective cohort study was conducted 
using patient-level data obtained from the PSP combined with 
the Symphony Health Solutions (SHS) administrative claims 
database. The SHS database collects longitudinal, patient-
level information on medical and pharmacy claims from a 
geographically diverse large set of commercial and govern-
ment (Medicare and Medicaid) electronic claims processors 
across the United States, including International Classification 
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 
diagnosis codes, dates of service, charge amounts, procedure 
codes, National Drug Code numbers, and pharmacy types. 
Claims data from the SHS database were linked to the PSP data 
based on unique patient identifiers that were created using a 
series of de-identified patient identifiers (unique token) within 
the PSP data provider environment using a Health Insurance 
Portability and Accountability Act of 1996 (HIPAA)-compliant 
industry standard encryption engine supplied by SHS. An 
external HIPAA statistician evaluated the risk associated 
with linked data content and certified that the resulting files 
ensured patient anonymity. 

Study Population
Patients aged ≥ 18 years who initiated adalimumab treatment 
between January 2008 and June 2014 were included in this 
study. Only patients naïve to biologic therapy before initiating 
adalimumab treatment (i.e., no claim for other biologic medi-
cations before the earliest adalimumab claim) were eligible for 
inclusion (Figure 1). A total of 3,824 patients were treated with 
adalimumab and met the study inclusion criteria.

Each patient was required to have ≥ 2 claims at least  
30 days apart with ICD-9-CM diagnosis codes for an auto-
immune disease of interest (Crohn’s disease, 555.x; ulcerative 
colitis, 556.x; RA, 714, 714.0, 714.8, 714.89, 714.9; psoriasis, 
696, 696.1, 696.8; psoriatic arthritis, 696.0; and ankylos-
ing spondylitis, 720, 720.0) before the first adalimumab use. 
Patients also had to have a first adalimumab claim in 2008 or 
later and evidence of continuous medical and drug data cover-
age for ≥ 6 months before and after the first adalimumab claim, 
as well as ≥ 12 months after the PSP opt-in index date (actual 
or imputed).

However, clinical efficacy often does not fully correspond to the 
effectiveness encountered in clinical practice. One of the rea-
sons for this may be that patient adherence to chronic therapy 
is frequently suboptimal in the real-world setting.8,9 Therefore, 
approaches to improve patient adherence are desirable.

Existing evidence shows that rates of nonadherence to anti- 
TNF therapies exceed 40%,10,11 which is greater than the  
average nonadherence rate of about 25% observed across 
all medication regimens (across all disease conditions).12 
Nonadherence to prescribed therapy not only limits effective-
ness but is associated with poor clinical outcomes13 and sub-
stantial economic burden.14 For example, in the use of disease-
modifying antirheumatic drugs (DMARDs) for the treatment 
of RA, nonadherence and discontinuation are important 
contributors to treatment failure, delayed recovery, accelerated 
progression of disease, and the need for more aggressive treat-
ment.10 In turn, these can contribute to negative patient out-
comes observable in claims data, including increased resource 
utilization, direct and total medical costs, and other negative 
consequences.10

Although no consistent risk factors for nonadherence to 
DMARD prescriptions have been identified, evidence suggests 
that patient-health care provider relationships, social support, 
patient beliefs about medications and about whether current 
health behaviors affect future health, and age contribute to 
medication adherence.15 In order to address possible risk fac-
tors for nonadherence, there is a growing trend to offer patient 
support programs (PSPs) to help patients and health care 
professionals better manage disease and optimize treatment,16 

although no holistic analysis of a multifaceted PSP has studied 
its impact on patient adherence and direct medical costs in 
autoimmune diseases.

The manufacturer of HUMIRA (adalimumab), AbbVie, offers 
a unique PSP for patients across all adalimumab-approved 
indications.17 Components of the PSP include offering patients 
face-to-face interactions with a registered Nurse Ambassador; 
the HUMIRA Protection Plan, which offers financial assistance; 
provision of a container and instructions to dispose of used 
pens and syringes; phone, text, and/or email patient remind-
ers to take medication; provision of materials to keep adalim-
umab at the required temperature for patients traveling short 
distances; a nurse-led injection training program; supply of 
resources to familiarize patients with the self-injection process; 
and nurse follow-up calls, in which registered nurses maintain 
contact with patients. Participation in the PSP is free for adali-
mumab patients, and all costs are covered by the manufacturer.

Evidence suggests that support such as nurse-led train-
ing programs, financial assistance, and medication remind-
ers increase patient adherence to chronic therapies,18-24 yet a 
recent targeted review25 found limited studies in autoimmune 
disease states. One study of a general disease therapy manage-
ment program for RA patients receiving injectable treatment 
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PSP cohort
n = 1,199

Non-PSP cohortb

n = 1,187

Excluded
n =1,438 (including outliers n = 116)

Matched samplec

N = 2,386

FIGURE 1 Selection of Study Population

≥ 1 claim for biologic treatment 
N = 1,341,882

Excluded
n = 929,480

Initial biologic treatment claim for ADA
N = 412,402

Excluded
n = 66,701

Initial ADA claim in 2008 or later 
N = 345,701

Excluded
n = 9,223

≥ 18 years at ADA initiation
N = 336,478

Excluded
n = 331,294

Continuous medical and pharmacy coverage for 6 months before and  
12 months after first ADA claim 

N=5,184

Excluded
n = 801

≥ 2 diagnoses for autoimmune diseasea before first ADA claim
N = 4,383

Excluded
n = 559

PSP cohortb
n = 1,370

Non-PSP cohortb
n = 2,454

aCrohn’s disease, ulcerative colitis, rheumatoid arthritis, psoriasis, psoriatic arthritis, and ankylosing spondylitis.
bPSP cohort includes patients who opted in to the PSP during or within 30 days before their first adalimumab treatment episode. Non-PSP cohort includes patients who did 
not opt in to the PSP during their first adalimumab treatment episode. Patients opting into the PSP more than 30 days before adalimumab initiation were excluded.
cPatients were matched 1:1 based on pharmacy type of the initial adalimumab claim and propensity score was estimated with the following covariates: age, sex, year 
of first adalimumab use, comorbidities, and autoimmune diagnosis. Continuous medical coverage for 12 months following the index date (PSP opt-in or imputed) was 
required.
ADA = adalimumab; PSP = patient support program.
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The SHS data do not contain an enrollment or eligibility file, 
so periods of continuous data coverage were required based on 
the observed frequency of medical and drug claims to attenu-
ate concerns about data completeness. Algorithms to deter-
mine data coverage were developed separately for medical and 
drug claims by assessing gaps in consecutive claims that were 
predictive of potentially incomplete data. Patients were consid-
ered to have continuous medical data coverage if the interval 
between any 2 consecutive medical claims was no more than 
120 days during the study period. Patients were considered 
to have continuous drug data coverage if the interval between 
any 2 consecutive drug dispensing records was no more than 
60 days during the study period. Other studies of adherence 
and clinical events in these data have similarly defined periods 
of continuous data coverage for each patient based on the fre-
quency of observed claims.27,28

Patients who fulfilled the inclusion criteria were categorized 
into 2 cohorts according to participation in the PSP. Patients 
opting in to the PSP during treatment were assigned to the 
PSP cohort. Patients in the PSP cohort were considered to 
have opted in to the program if they used any of the following 
components of the PSP: consultation with a registered nurse, 
financial assistance, injection training, travel and disposal kits, 
and medication reminders. A patient’s earliest PSP enrollment 
date was designated as his or her index date.

If patients did not use any of the components of the PSP, 
they were assigned to the non-PSP cohort. Patients in the  

non-PSP cohort were matched 1:1 to patients in the PSP cohort, 
depending on whether their adalimumab treatment was initiated 
at a mail order/specialty pharmacy and using propensity scores 
estimated with the covariates age, sex, year of initial adalim-
umab claim, autoimmune disorder, and specific comorbidities. 

A nearest-neighbor matching process was used in which 
matching was allowed with replacement to minimize differ-
ences in propensity score between cohorts.29 For each matched 
pair, the time from the date of adalimumab initiation to the 
earliest date of PSP opt-in for the PSP patient was used to assign 
the index date for the matched non-PSP control (e.g., if the PSP 
patient opted in 5 days after initiating adalimumab treatment, 
then the index date for the matched control was assigned to 
also be 5 days after initiating treatment).

Outcomes 
Study outcomes included adherence to and persistence with 
adalimumab (defined as the proportion of days covered [PDC]
and discontinuation rate, respectively) as well as direct health 
care cost during the 12-month follow-up period. Adherence 
was defined as the proportion of days with adalimumab cover-
age during the 12 months following PSP opt-in (index date). 
Patients were considered to have discontinued adalimumab if 
they switched to another biologic medication or had a gap in 
adalimumab treatment greater than the days supply on their 
last claim without any further adalimumab prescriptions. 

FIGURE 2 Adherence and Persistence in Study Period

A. Adherence B. Persistencea,b
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aDiscontinuation was assumed to occur if the patient switched to another biologic medication or had a gap in treatment greater than the days supply of the last adalim-
umab claim and never resumed the initial treatment.
bRates and P values are based on Kaplan-Meier analysis and associated log-rank test, respectively.
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Health care costs were also evaluated during the 12 months 
following the index date and included medical, drug, and total 
cost. Medical costs included cost associated with emergency 
department, inpatient, physician (i.e., medical office), and out-
patient (e.g., hospital outpatient, laboratory, intermediate care 
facility) visits (excluding biologic costs). Drug costs included 
biologic costs (abatacept, adalimumab, anakinra, certolizumab 
pegol, etanercept, golimumab, infliximab, rituximab, and 
ustekinumab) covered by medical and pharmacy benefits and 
any other prescription cost. Total cost included medical and 
drug cost. Disease-related medical, drug, and total costs were 
also reported. Disease-related medical costs included costs from 
medical claims with a corresponding diagnosis of an autoim-
mune disease indication for each patient (excluding costs for 
biologics, which were considered disease-related drug costs). 

The costs included in this study were captured from billing 
transactions between payers, hospitals, pharmacies, and physi-
cians. For medical claims, these costs included service charges 
submitted to the payer. For pharmacy claims, the primary 
plan payment amount was included. As such, the costs in this 
study represent the costs to the primary payer, but they may 
not reflect finalized paid amounts after discounts or rebates, 
as discussed further in the limitations. Costs were adjusted to 
2014 dollars using the Consumer Price Index for Medical Care. 

Statistical Analyses
Baseline sociodemographic and clinical characteristics were 
summarized using descriptive statistics. Differences in  

baseline characteristics between the PSP and non-PSP cohorts 
were assessed using Student t-tests for continuous variables 
and chi-square tests for categorical variables. For continuous 
variables, Welch’s t-test (or the Satterthwaite approximation) 
was used if the F test determined variances were unequal 
between groups.

Adalimumab adherence and direct medical costs were 
compared between cohorts using t-tests. Time to adalimumab 
discontinuation was compared between cohorts using log-rank 
tests from Kaplan-Meier analysis. Patients with outlier costs, 
defined as costs exceeding 5 times the standard deviation of 
the sample, were excluded. In all analyses, a 2-sided alpha 
error level of 0.05 was used to indicate statistical significance. 
The univariate and Kaplan-Meier analyses were conducted 
using SAS software version 9.4 (SAS Institute, Cary, NC). 

■■  Results
Sample Selection
A total of 3,824 patients (1,370 and 2,454 in the PSP and 
non-PSP cohorts, respectively) were treated with adalimumab 
and met the study inclusion criteria (Figure 1). Following 
propensity-score matching and exclusion of outliers (52 and 
64 patients in the PSP and non-PSP cohorts, respectively), the 
analysis population comprised 1,199 patients in the PSP cohort 
and 1,187 patients in the non-PSP cohort. Baseline characteris-
tics were similar between the PSP and non-PSP cohorts, sum-
marized in Table 1. The mean age of the study population was 
50.8 years, and approximately 76% of patients were female. 
Most patients in the PSP cohort had an index date on or before 
the date of adalimumab initiation, with a mean time to opt-
in of 21 days following adalimumab initiation. The majority 
(68%) of patients in each cohort had an indication of RA, and 
the most common comorbidities were hypertension (24.1%), 
hyperlipidemia (18.0%), and diabetes mellitus type 2 (9.5%). 

Adherence and Persistence 
Patients in the PSP cohort demonstrated greater adalimumab 
adherence and persistence than patients in the non-PSP cohort. 
The PSP cohort had a 14% greater PDC (67.0% vs. 58.8%; 
P < 0.001) and a 14% lower discontinuation rate (39.7% vs. 
46.2%; P = 0.001) over the 12-month follow-up period com-
pared with the non-PSP cohort (Figure 2). Patients in the PSP 
cohort also had a lower risk of discontinuation compared with 
patients in the non-PSP cohort (P = 0.0014; Figure 3). 

Health Care Cost 
Costs were similar for PSP and non-PSP patients at baseline 
(Table 1). Univariate analyses of mean costs showed that 
PSP patients had significantly lower 12-month medical costs 
(excluding costs for biologics) than did non-PSP patients by 
23% ($18,322 vs. $23,679; P = 0.003). Disease-related medi-
cal costs were 22% lower for PSP than for non-PSP patients  

FIGURE 3 Survival Analysis of Time to 
Discontinuation in the PSP Versus  
Non-PSP Cohorts
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The main driver of greater drug and biologic costs in the PSP 
cohort was a statistically significant increase of 9% in adali-
mumab costs ($14,508 vs. $13,264, P = 0.009), resulting from 
improved adherence.

■■  Discussion
This is one of the first studies to evaluate the impact of a 
multifaceted PSP for autoimmune diseases on adherence and 
health care costs. Enrollment in the PSP was associated with 
increased adalimumab adherence and persistence. In addi-
tion, mean reductions in medical costs (all-cause and disease-
related) and total health care costs were observed in patients 
who enrolled in the PSP. Taken together, these findings suggest 
that enrollment in the PSP is associated with improved adher-
ence to adalimumab and lower medical and overall health care 
cost (particularly inpatient cost). These data are of interest to 

($8,001 vs. $10,202; P = 0.045). Total costs were 10% lower for 
PSP than for non-PSP patients ($35,741 vs. $39,713; P = 0.030; 
Table 2). The main driver of lower medical costs and disease-
related medical costs in the PSP cohort was statistically 
significant reductions in inpatient costs ($5,960 vs. $10,297, 
P = 0.001, and $3,925 vs. $5,880, P = 0.041, respectively). 
Differences observed in mean costs were greater than those 
observed using median data values. Although not statistically 
significant, all-cause emergency department costs and disease-
related physician and outpatient costs also were lower for PSP 
than for non-PSP patients. 

Consistent with increased treatment adherence and per-
sistence, drug costs were 9% greater ($17,419 vs. $16,034; 
P = 0.008) for the PSP cohort compared with the non-PSP 
cohort (Table 2). Biologic drug costs were also 9% greater for 
PSP than for non-PSP patients ($16,630 vs. $15,255; P = 0.006). 

 PSP Cohort
Non-PSP 
Cohort

P  
Valueb

Comorbidities, n (%)d (continued)
Diabetes mellitus type 2 	 129	 (10.8) 	 97	 (8.2) 0.031
Depression 	 93	 (7.8) 	 85	 (7.2) 0.580
Sinusitis 	 68	 (5.7) 	 75	 (6.3) 0.506
Asthma 	 60	 (5.0) 	 69	 (5.8) 0.382
Chronic obstructive  
pulmonary disease

	 41	 (3.4) 	 38	 (3.2) 0.766

Other ischemic heart disease 	 41	 (3.4) 	 36	 (3.0) 0.593
Peripheral vascular disease 	 24	 (2.0) 	 23	 (1.9) 0.910
All cancers 	 21	 (1.8) 	 20	 (1.7) 0.901
Cerebrovascular disease 	  9	 (0.8) 	 11	 (0.9) 0.637
Chronic liver disease and cirrhosis 	  9	 (0.8) 	  2	 (0.2) 0.036
Atherosclerosis 	  4	 (0.3) 	  8	 (0.7) 0.240
Congestive heart failure 	  7	 (0.6) 	  5	 (0.4) 0.575
Skin cancer 	  5	 (0.4) 	  1	 (0.1) 0.105
Tuberculosis 	  1	 (0.1) 	  3	 (0.3) 0.312
Liver disease 	  2	 (0.2) 	  1	 (0.1) 0.569
Chronic renal disease 	  1	 (0.1) 	  2	 (0.2) 0.558
Lymphoma 	  1	 (0.1) 	  0	 (0.0) 0.320
Acute myocardial infarction 	  0	 (0.0)  	 0	 (0.0) 1.000
Baseline costs,e mean ± SD (median), $
Total costs 10,418 ± 20,150  

(4,185)
10,147 ± 17,216  

(4,481)
0.724

Medical costs  9,126 ± 19,962  
(2,784)

 8,904 ±  17,077  
(3,215)

0.770

Drug costs 1,292 ± 2,477 
(216)

1,244 ± 2,542 
(195)

0.638

 PSP Cohort
Non-PSP 
Cohort

P  
Valueb

Number of patientsc 1,199 1,187 –
Age, years, mean ± SD (median) 51.0 ± 11.3 

(52.0)
50.6 ± 12.9 

(52.0)
0.416

Sex, n (%)
Male 	 272	 (22.7) 	 293	 (24.7) 0.251
Female 	 927	 (77.3) 	 894	 (75.3) 0.251
Time to opt-in, days, mean ± SD 
(median)

20.7 ± 72.7  
(0.0)

20.1 ± 76.6  
(0.0)

0.838

Indication, n (%)d

Rheumatoid arthritis 	 818	 (68.2) 	 803	 (67.6) 0.814
Crohn’s disease 	 199	 (16.6) 	 213	 (17.9) 0.383
Psoriasis 	 109	 (9.1) 	 115	 (9.7) 0.613
Ulcerative colitis 	 94	 (7.8) 	 88	 (7.4) 0.702
Psoriatic arthritis 	 114	 (9.5) 	 108	 (9.1) 0.738
Ankylosing spondylitis 	 24	 (2.0) 	 16	 (1.3) 0.215
Calendar year of index date, n (%)
2008 	 40	 (3.3) 	 50	 (4.2) 0.261
2009 	 204	 (17.0) 	 198	 (16.7) 0.828
2010 	 222	 (18.5) 	 225	 (19.0) 0.783
2011 	 256	 (21.4) 	 242	 (20.4) 0.563
2012 	 351	 (29.3) 	 359	 (30.2) 0.604
2013 	 126	 (10.5) 	  113	 (9.5) 0.421
Charlson Comorbidity Index, 
mean ± SD (median)

0.9 ±  0.9  
(1.0)

0.9 ± 0.9  
(1.0)

0.868

Comorbidities, n (%)d

Hypertension 	 281	 (23.4) 	 293	 (24.7) 0.476
Hyperlipidemia 	 220	 (18.3) 	 210	 (17.7) 0.676

TABLE 1 Patient Demographic Information, Baseline Comorbidities,a and Baseline Costs

Source: Symphony Health Solutions claims database, 2008-2014.
aComorbidities evaluated in the 6 months before index date.
bPSP cohort versus non-PSP cohort.
cMatched with 12-month cost outliers removed.
dPatients may have more than 1 indication or comorbidity.
eCosts were evaluated in the 6 months before the index date and were calculated using the service charge for medical claims and the primary plan payment amount for 
prescriptions.
PSP = patient support program; SD = standard deviation.
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experience with chronic inflammatory disease and its man-
agement. It provides a broad range of resources to support 
patients throughout their treatment with adalimumab, includ-
ing frequent contact with trained health care providers. This 
PSP is designed to direct adalimumab patients to appropriate 
resources in a timely manner and provide one-on-one sup-
port to encourage adherence to therapy, including educating 
patients about their disease, answering medication afford-
ability- and insurance-related questions, reinforcing injection 
training, and setting up medication reminders. The current 
results provide an early view into the impact of the PSP on 
increasing adalimumab adherence and decreasing health care 
cost to payers across a range of autoimmune disease states. 

The current results are generally consistent with those of 
previous studies examining the impact of initiatives similar 
to some of the individual components of the PSP on medica-
tion adherence and health care cost. For example, electronic 
reminders (via mobile phone text messaging) have been shown 
to approximately double the odds of medication adherence in 
adults with chronic disease,30 and in-person, nurse-led, consul-
tation-based interventions have been demonstrated to increase 
adherence to oral glucose-lowering medication in patients with 
type 2 diabetes.31 In addition, a national community pharmacy 
service, in which patients starting a new medicine for a long-
term condition were supported through regular face-to-face 
consultations with their community pharmacists, yielded 
significantly improved numbers of patients adhering to their 
new medication.32 While of interest, these studies were not 
conducted for the parenteral biologic therapies, where adher-
ence rates are typically lower,10,11 and make no link between 
improved adherence and reduced health care costs. 

This study adds to the body of evidence examined in 
Ganguli et al.’s (2016) targeted systematic review of the impact 
of PSPs on adherence, clinical, humanistic, and economic 
patient outcomes.25 While comprehensive, this review reported 
few studies of the effect of PSPs in autoimmune disease states. 
The current results are in line with those of a general disease 
therapy management program for RA patients receiving inject-
able treatment, which found improvements in adherence with 
program participation.26 Further research examining the con-
tributions of specific PSP components to adherence, outcomes, 
and cost is warranted and planned.

In addition to the novelty of the study in examining a com-
bined set of PSP components and their impact on adherence 
to treatment and patient outcomes/costs, the current study 
has several other strengths. The administrative claims used 
(SHS) include a geographically diverse patient population with 
a broad range of health care plans, including commercial and 
employer plans, Medicaid, and Medicare. They also contain 
longitudinal, patient-level information on medical and phar-
macy claims, allowing the temporal relationship between PSP 
enrollment and outcomes to be determined. 

physicians, who may wish to consider selecting therapies with 
robust PSPs for their patients in order to achieve optimal clini-
cal outcomes, as well as to payers, who may note the reduced 
costs associated with patient enrollment in a multifaceted PSP.

The PSP assessed in this study is a continuously evolving 
program that was designed to improve the overall patient 

PSP  
Cohort

Non-PSP  
Cohort

P  
Valueb

Number of patients 1,199 1,187 –
Total costs  
(medical+ drug), $

35,741 ± 38,405 
(27,484)

39,713 ± 50,072 
(27,740)

0.030

Medical costs, $c

Overall 18,322 ± 36,792 
(6,151)

23,679 ± 49,300 
(7,295)

0.003

Emergency department 256 ± 1,379  
(0)

299 ± 862  
(0)

0.364

Inpatient 5,960 ± 25,144 
(0)

10,297 ± 39,067 
(0)

0.001

Physician 3,473 ± 3,849 
(2,168)

3,776 ± 5,502 
(2,224)

0.119

Outpatient 8,633 ± 20,096 
(1,940)

9,307 ± 21,102 
(2,191)

0.425

Disease-related medical costs, $c,d

Overall 8,001 ± 23,336 
(1,530)

10,202 ± 29,857 
(1,683)

0.045

Emergency department 40 ± 495 (0) 36 ± 272 (0) 0.793
Inpatient 3,925 ± 19,913  

(0)
5,880 ± 26,236 

(0)
0.041

Physician 1,228 ± 1,885 
(823)

1,288 ± 2,471 
(729)

0.503

Outpatient 2,808 ± 10,350 
(0)

2,998 ± 9,066 
(71)

0.634

Drug costs, $e

Overall 17,419 ± 12,726 
(18,264)

16,034 ± 12,705 
(15,642)

0.008

Disease-related (biologics)f 16,630 ± 12,292 
(17,680)

15,255 ± 12,265 
(15,115)

0.006

Adalimumab 14,508 ± 11,433 
(14,565)

13,264 ± 11,754 
(11,345)

0.009

Other biologics 2,122 ± 6,896  
(0)

1,992 ± 6,084  
(0)

0.624

Other prescriptions 789 ± 1,752  
(176)

778 ± 1,613  
(181)

0.875

Source: Symphony Health Solutions claims database, 2008-2014.
Note: All data are expressed as mean ± SD (median).
aCosts were evaluated over the 12-month period following the index date and were 
calculated using the service charge for medical claims and the primary plan  
payment for prescriptions.
bPSP cohort versus non-PSP cohort.
cExcludes biologic drug costs.
dIncludes costs from medical claims with a corresponding diagnosis of an  
autoimmune disease indication for each patient.
eIncludes biologic drugs covered by medical and pharmacy benefits, and any other 
prescription costs.
fIncludes etanercept, anakinra, certolizumab pegol, golimumab, ustekinumab, 
abatacept, infliximab, and rituximab.
PSP = patient support program; SD = standard deviation.

TABLE 2 Costs in Study Perioda
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The matching methodology was robust and encompassed 
a comprehensive variety of variables, allowing comparison 
between 2 cohorts of patients with similar baseline character-
istics. The size of the study (more than 2,000 biologic-naïve 
patients) and the diversity of indications that adalimumab 
was prescribed for across the study sample (i.e., multiple 
adalimumab indications) can also be considered a strength of 
the study. Finally, the study was conducted in a “real-world” 
setting, outside the controlled environment of a clinical trial, 
giving additional credence to the benefits demonstrated to 
patients (i.e., increased adherence rates and likely improved 
clinical outcomes) and for clinicians, administrators, and pay-
ers (i.e., lower health care costs).

Limitations
Several limitations of our study should also be noted. First, the 
analysis includes patients who opted into the PSP as early as 
2008, that is, before some of the components of the PSP had 
been made available. It is expected that as increased numbers 
of patients opt in to PSPs, more data will be available for future 
studies of the newer components. Second, because the major-
ity of patients enrolled in more than 1 component simultane-
ously, it was difficult to estimate the effect attributable to a 
single component of the PSP. The objective of this study was 
to examine the impact of a multifaceted, free-to-patient PSP on 
adherence and costs, so isolation of components of the PSP that 
are more or less effective was not possible. Data on the level of 
engagement with the PSP was not available for this study, but 
they will be used in future studies. 

Third, individuals who chose to opt in to the PSP may be 
different from nonparticipating individuals in characteristics 
that were not observable in the data but were related to the 
outcomes assessed. Fourth, patients in the non-PSP cohort may 
have participated in assistance programs not captured in the 
data, such as those offered by specialty pharmacies or phar-
macy benefit managers. To the extent these programs improve 
patient outcomes, it would make the additional estimated 
benefit of the adalimumab-specific PSP conservative. Fifth, 
the claims data used in this study did not include eligibility 
or health care coverage information. This meant that it could 
not be ensured that patients were continuously enrolled and 
that their complete use of medical resources covered by their 
payer was captured. However, this limitation was minimized 
by the inclusion criterion for continuous medical data coverage.
Finally, charge amounts in the data may not accurately reflect 
final reimbursed amounts, although this is not expected to bias 
the relative decreases found for the PSP cohort.

■■  Conclusions
This study of more than 2,000 patients provides the first 
assessment of the impact of patient enrollment in this PSP 
on treatment adherence and persistence and health care costs  

12 months after initiation of adalimumab therapy in biologic-
naïve patients. Enrollment in the PSP was associated with 
increased adalimumab adherence and persistence, reduced 
medical costs (all-cause and disease-related), and reduced total 
health care costs. These data provide support for prescribing 
physicians to encourage enrollment in PSPs for inflamma-
tory conditions and for pharmaceutical companies to further 
develop and invest in multifaceted PSPs.
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