The Patient - Patient-Centered Outcomes Research (2022) 15:641-654
https://doi.org/10.1007/540271-022-00582-y

SYSTEMATIC REVIEW q

Check for
updates

The Impact of Patient Support Programs in Europe: A Systematic
Literature Review

José Antonio Sacristan' - Esther Artime’ - Silvia Diaz-Cerezo' - Marta Comellas? - Lucia Pérez-Carbonell? -
Luis Lizan%3

Accepted: 12 April 2022 / Published online: 21 June 2022
© The Author(s) 2022

Abstract

Background and Objective Patient support programs aim to provide solutions beyond the medication itself, by enhancing
treatment adherence, improving clinical outcomes, elevating patient experience, and/or increasing quality of life. As patient
support programs increasingly play an important role in assisting patients, numerous observational studies and pragmatic
trials designed to evaluate their impact on healthcare have been conducted in recent years. This review aims to characterize
these studies.

Methods A systematic literature review, supplemented by a broad search of gray literature, was conducted following
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) and Cochrane recommendations. Obser-
vational studies and pragmatic trials conducted in Europe to evaluate the impact of patient support programs, published
in English or Spanish between 17/03/2010 and 17/03/2020, were reviewed. Two patient support program definitions were
applied starting with Ganguli et al.’s broad approach, followed by the European Medicines Agency definition, narrowed to
Marketing Authorization Holders organized systems and their medicines. The quality of publications was assessed using the
STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) statement 22-item checklist.

Results Of the 49 identified studies following the Ganguli et al. definition, 20 studies met the European Medicines Agency
definition and were reviewed. Patient support program impact was evaluated based on a wide range of methodologies: 70%
assessed patient support program-related patient-reported outcomes, 55% reported clinical outcomes, and 25% reported
economic impacts on health resources. Only 45% conducted a comparative analysis. Overall, 75% of the studies achieved
their proposed objectives.

Conclusions The heterogeneity of the observational studies reviewed reflects the complexity of patient support programs
that are built ad hoc for specific diseases, treatments, and patients. Results suggest that patient support programs play a key
role in promoting treatment effectiveness, clinical outcomes, and satisfaction. However, there is a need for standardizing the
definition of patient support programs and the methods to evaluate their impact.
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We appraised 49 studies aimed at evaluating patient
support programs conducted in Europe in the last 10
years. Among them, 40% were sponsored by a marketing
authorization holder and related to medicinal products.

In general, studies showed a positive impact of patient
support programs on patients’ adherence to medication,
satisfaction, or health-related quality of life. In addition,
patient support programs ameliorate clinical outcomes or
reduce the use of resources and costs.

However, the heterogeneity of the observational stud-
ies in terms of design and outcomes makes it difficult to
determine to what extent patient support programs pro-
vide additional value to the standard of care. Therefore,
there is a need to standardize the definition of patient
support programs and the methods to evaluate their
impact on health outcomes.

1 Introduction

Patient support programs (PSPs) aim to provide solutions
beyond the medication itself, adding complementary value
to medicinal products by supporting patient care. Histori-
cally, PSPs have been defined as enhanced self-management
support programs that include interventions such as individ-
ualized medication counseling, training, support, and virtual
reminders to improve medication-taking behavior [1]. This
definition encompasses a variety of patient-directed inter-
ventions, from educational programs aimed at improving
disease management, regardless of the patient’s treatment,
to specific programs that aim to provide education to patients
and a follow-up on patients receiving a particular medicine.
The European Medicines Agency (EMA) has adopted a
more narrow definition for PSPs, recognizing only organ-
ized systems in which a Marketing Authorization Holder
(MAH) receives and collects information relating to the use
of its medicinal products [2].

Independently of the PSP definition, the majority of these
programs fall into one or more of the following three cat-
egories: (1) supporting patients and helping them take their
medications as prescribed; (2) helping patients to understand
their condition and providing advice on managing the dis-
ease (e.g., lifestyle, exercise, and diet); and (3) providing a
service or financial assistance or reimbursement support to
patients (also known as patient assistance programs) [3].
The common goal of these programs is to enhance treatment
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adherence, improve clinical outcomes, elevate the patient
experience with treatment, and/or increase their quality of
life.

As PSPs increasingly play an important role in assisting
patients with chronic conditions, the number of programs
has increased significantly in recent years [1]. Marketing
Authorization Holders have launched worldwide PSPs for
newly authorized products and numerous observational
studies designed to evaluate their impact on healthcare are
being reported. A meta-analysis showed that PSPs improve
treatment adherence and persistence in the therapeutic area
of inflammatory and immunologic diseases [4]. A system-
atic literature review also described the positive impact of
PSPs on adherence, clinical, and humanistic outcomes in
chronic diseases [1]. Nonetheless, that review also found that
study designs and outcomes reported in the literature were
highly heterogeneous owing to different factors such as the
purpose of the PSP, type of services and actions provided,
disease and medication therapy management, or stakehold-
ers’ involvement [1]. In addition, no guidelines and recom-
mendations from experts and/or authorities exist to guide
the development of PSPs, further promoting the heteroge-
neity between PSPs and, consequently, of the studies that
evaluate them. This review aims to characterize the obser-
vational studies and pragmatic trials conducted to evaluate
PSPs in Europe, with emphasis placed on study results and
outcomes.

2 Methods
2.1 Data Source and Strategic Approach

A targeted systematic literature review of international data-
bases (MEDLINE/PubMed, Medicina en espafiol [MEDES],
and Indice Bibliografico Espaiiol en Ciencias de la Salud
[IBECS]), supplemented by a broad search of gray literature,
was performed to identify observational studies and prag-
matic trials that have evaluated the impact of PSPs in Europe
over the last 10 years. The search was conducted under the
“Preferred Reporting Items for Systematic Reviews and
Meta-analysis: The PRISMA Statement” and Cochrane
guidelines by using search filters and standardized terms
[5, 6] (Table S1 of the Electronic Supplementary Material
[ESM)).

2.2 Publication Selection and Data Extraction
Procedures

Two independent reviewers (LPC and MC) screened publi-
cations retrieved based on the title and/or abstract. Full texts
of retrieved publications were peer reviewed and ascertained
for final eligibility if they meet inclusion/exclusion criteria
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according to the PICOTS framework [7] (Table 1). Discrep-
ancies were resolved by consensus or by involving a third
team member (LL).

A first screening applying a broad approach was used to
identify PSP-related articles based on the definition of PSP
provided by Ganguli et al. [1]: “PSPs are enhanced self-man-
agement support programs that include interventions such as
individualized medication counseling, training, support, and
virtual reminders to improve medication-taking behavior. The
aim is to help patients better manage their disease and com-
plex medications regimes, improve medication adherence, and
reduce complications and related costs”. A second screen-
ing according to the EMA definition for PSP [2]: “an organ-
ized system where a marketing authorization holder receives
and collects information relating to the use of its medicinal
products” was applied to (1) adopt the definition of PSPs in
Europe, according to the EMA Good Vigilance Practice Mod-
ule VI, in order to remain within a common overarching regu-
latory framework for the conduct and evaluation of PSPs, (2)
reduce the heterogeneity among the intervention evaluated,
(3) provide additional and complementary information to that
provided by Ganguli et al., and (4) explore the role of MAHs
beyond the medication itself. Hence, the second screening
analyzed PSPs involving a specific medication, disease, and
MAHs. All data were extracted by two independent reviewers
(LPC and MC). A standardized data extraction form and data
extraction guidelines were used. The characteristics of the
reviewed studies were further described based on the study’s
outcomes (patient-reported outcomes [adherence, satisfaction,
and quality of life], clinical, or economic). In addition, each
study’s outcome was assessed based on the achievement of

Table 1 PICOTS criteria

pre-defined objectives and classified as ‘objective achieved,’
‘objective not achieved,” ‘inconclusive,” or ‘not defined a
priori’. The quality of publications was assessed using the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) statement 22-item checklist [8].
The quality assessment is provided in Table S2 of the ESM.

3 Results

As shown in the PRISMA flow diagram (Fig. 1), a total
of 5228 studies were identified in the databases that were
consulted. After duplicate removal, the title and abstract
of the resulting 5216 publication records were screened for
information relevant to the analysis, resulting in the exclu-
sion of 5110 records. Of the 106 remaining publications,
57 were discarded after full-text reading because of non-
compliance with eligibility criteria. In the first broader
approach, where any type of intervention on patients was
allowed (Ganguli et al. definition [1]), 49 publications
were selected. These publications included observational
studies that evaluated a wide variety of PSPs. However,
29 of them did not meet the EMA definition and were not
selected after the second screening round [2] because they
were not linked to a specific drug or medical device (55%;
n = 16), and were not funded or initiated by a pharmaceu-
tical company (45%; n = 13) [Fig. 1 and Table S3 of the
ESM). Hence, 20 studies focused on PSPs sponsored by a
pharmaceutical company and related to a specific medical
drug were finally included in the review.

Study characteristics Eligible

Ineligible

Patient population

Not limited to a specific disease or group of diseases NA

Intervention PSPs that meet the EMA PSP definition: linked to a specific prod- PSPs promoted by a national health system of
uct and sponsored by a pharmaceutical company European countries
PSPs not linked to a specific product
PSPs not initiated by the pharmacological industry
PSPs linked to non-pharmacological interventions
(i.e., medical devices)
PSPs initiated by industry but not linked to a spe-
cific product, but related to a disease
Comparison NA NA
Outcomes Clinical NA
Economic
PROs (e.g., adherence/persistence, QoL, satisfaction)
Study design Observational studies and pragmatic trials Experimental designs
PSP evaluation in the pilot phase
Time frame 17/03/2010-17/03/2020 Publications before 17/03/2010 or after 17/03/2020
Language English and Spanish publications Non-English or non-Spanish publications
Country European countries Countries outside Europe

NA not applicable, EMA European medicines agency, PROs patient-reported outcomes, PSPs patient support programs, QoL quality of life
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Fig. 1 Flow diagram of study selection following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guide-

line. EMA European Medicines Agency, PSPs patient support programs

3.1 Characteristics of the Reviewed Studies

Tables 2 and 3 summarize the main characteristics of the
20 studies regarding PSPs that met the EMA definition. All
studies were classified as observational (no pragmatic trials
identified), designed as prospective (50%, n = 10) [9-18],
retrospective (25%, n = 5) [19-23], cross-sectional (20%,
n = 4) [24-27] (three of which were surveys), or patient-case
report studies (5%, n = 1) [28].

Only 45% of the studies (n = 9) conducted a comparative
analysis to determine the benefits or effectiveness of PSPs;
35% (n = 7) compared a no-PSP control arm (standard care)
to a PSP (intervention group) and another 10% (n = 2) per-
formed before-and-after intervention comparisons.

Most of the PSPs evaluated in the studies reviewed tar-
geted patients with diabetes mellitus [16-18, 22, 23, 27]
multiple sclerosis [10, 11, 20, 21, 24], rheumatoid arthritis
[12, 13], osteoporosis [14, 19], psoriasis [25, 26], non-Hodg-
kin lymphoma [28], colorectal and breast cancer [9], and
various types of diseases [15] that met MAH’s indications
for a specific treatment (Tables 2 and 3).

The studies included in the review evaluated eight spe-
cific PSPs, most of which (87.5%; n = 7) provided educa-
tional programs on treatment and related diseases along with
monitoring of patients, via telephone calls (n = 5; 62.5%),
face-to-face visits (n = 3; 37.5%), or e-mail contacts (n = 2;
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10%). In addition, two PSPs (25%) provided home delivery
of medications and/or medical devices (i.e., needles). Nurses
were the healthcare professionals most frequently involved
in PSPs (see details in Table S4 of the ESM).

3.2 Results from the Reviewed Studies

To evaluate the impact of the PSPs, different outcomes
were assessed. Most of the studies (70 %; n = 14 [9-12, 14,
15, 19-22, 24, 25, 27, 28]) used patient-reported outcome
measures: nine of them to record adherence and persistence
(n = 2 evaluated patients’ reported PSP persistence and
n = 7 evaluated patients’ reported treatment adherence),
eight to assess patient satisfaction, and three to collect
patients’ health-related quality of life [HRQoL] (n = 3); 55%
(n=11[10, 12, 15-18, 22, 23, 25-27]) reported on clinical
outcomes achieved by patients participating in the PSP includ-
ing safety outcomes (n = 1), and 25% (n = 5; [10, 12, 13, 15,
25]) assessed the economic impact of PSPs to determine the
impact on health resource use and associated costs (Table 2).

Different instruments were used to evaluate the impact of
the PSPs. Satisfaction with PSPs was assessed using either a
10-point Likert scale [22, 24, 27] or an ad hoc questionnaire
developed for the study [14, 28]. In two studies, treatment
satisfaction was evaluated using the Treatment Satisfaction
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Table 2 Summary of the type of

) Methodological characteristics Results
studied PSPs
N % References
Type of study according to collection timing
Retrospective 5 25% [19-23]
Prospective 10 50% [9-18]
Cross-sectional 4 20% [24-27]
Patient case report 1 5% [28]
Total 20 100%
Comparison
No 11 55% [12, 14, 15, 17-22, 24, 28]
Yes 9 45%
Before/after 2) [10, 11]
Two arms (standard of care vs PSP) 7) [9, 12, 13, 16, 23, 25, 26]
Total 20 100%
Therapeutic areas
Type 2 diabetes mellitus 6 30% [16-18, 22, 23, 27]
Multiple sclerosis 5 25% [10, 11, 20, 21, 24]
Rheumatoid arthritis 2 10% [12, 13]
Osteoporosis 2 10% [14, 19]
Psoriasis 2 10% [25, 26]
Non-Hodgkin lymphoma 1 5% [28]
Colorectal and breast cancer 1 5% [9]
ADA-treated patients with various pathologies 1 5% [15]
Total 20 100%
Evaluated outcome®
PROs 14 70% [9-12, 14, 15, 19-22, 24, 25, 27, 28]
Adherence/persistence® (&)
Satisfaction® ®)
QoL 3
Clinical 11 55% [10, 12, 15-18, 22, 23, 25-27]
Economic 5 25% [10, 12, 13, 15, 25]
Total 30 150%
Setting
Multinational 4 20% [11, 12,25, 26]
National 16  80% [9, 10, 13-24, 27, 28]
Total 20 100%

ADA adalimumab, PROs patient-reported outcomes, PSPs patient support programs, QoL quality of life

aThere may be more than one type of variable evaluated per study

b

ence

n = 2 evaluated patients’ reported PSP persistence and n = 7 evaluated patients’ reported treatment adher-

°n = 2 evaluated treatment satisfaction and n = 6 evaluated satisfaction to PSP

Questionnaire for Medication [12, 15]. One study did not
specify the methodology [25].

Improvements in patient adherence to medication were
estimated as (1) percentage of doses taken/doses prescribed
at different timepoints of the follow-up [9, 10], (2) percent-
age of patients who were recorded as having persisted with
therapy during the study period [11, 19], and (3) percentage
of patients who self-reported adherence (ad-hoc question-
naire or Morisky Medication Adherence Scale 4 questions)

[15, 20, 21]. Two studies assessed PSP persistence by report-
ing on the percentage of patients remaining in the program
during the study follow-up [14, 27]. Several HRQoL ques-
tionnaires, both generic (EQ-5D, SF-12, SF-36) [15, 24] and
disease specific (MusiQoL, SIBDQ, DLQI, ASQoL) [10,
15], were used to determine the impact of PSPs on patients’
HRQoL.

Two approaches were used in the studies reviewed to
assess the impact of the PSP on costs. First, five studies
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evaluated the variations in impairment in the workplace;
three of them used the Work Productivity and Activity
Impairment Questionnaire [12, 13, 15], two used an ad hoc
questionnaire on work capacity [10, 25], and one collected
the amount of sick leave [15]. Second, three studies collected
and analyzed the use of healthcare resources (hospitaliza-
tions and specialist visits, among others) [10, 13, 15].
According to the study results, proposed objectives were
achieved in 75% of the studies (n = 15), demonstrating an
increase in patients reported adherence and persistence
[10-12, 14, 19], an improvement in patient satisfaction and/
or quality of life [10, 11, 14, 22, 24, 25, 28], an improvement
in clinical outcomes [10, 12, 16-18, 22, 23, 25, 26], and
reductions in the costs associated with the use of healthcare
resources [10, 12, 13, 25] (Fig. 2). Regarding the remaining
publications (n = 5), 10% (n = 2) were inconclusive as it
was not possible to assess whether participation in the PSP
had induced an improvement in patients outcomes [9, 27],
in another 10% (n = 2), the objective to achieve with the
PSP was not clearly defined a priori [20, 21], and 5% (n =
1 publication) were an observational study report classified
as others because no results had yet been published [15].
Results showed that overall, patients who participated in a
PSP were very satisfied with the intervention. Most of them
provided satisfaction scores varying from 8.5 to 9 (on a scale
of 0—10) and would recommend its use to other patients (data
not shown). Moreover, study results suggested that PSPs
contributed to increase patients’ adherence to medicines
(adherence range from 61.8% to 98%), to improve clinical

4 2
(44.4%)

(25.0%)

6
5 (75.0%)

(55:6%)

Number of studies with outcomes

Adherence/persistance Satisfaction

B Objective achieved

(33.3%)

QoL Clinical Outcomes

measures (such as glycemic control in diabetes mellitus),
and to reduce healthcare-associated costs (Fig. 2, Table 3).

4 Discussion

Patient support programs are becoming increasingly
important as a service that provides support to the patient
beyond the medication itself. The objectives of the PSPs
vary according to the characteristics of the disease or the
type of medication. Patient support programs can provide
information and counseling to the patient for better dis-
ease management, include training or virtual reminders to
improve patient adherence to medication, or provide patient
education to identify potential side effects that need to be
monitored.

The diversity of the characteristics of the PSPs evaluated,
and the heterogeneity of the characteristics of the observa-
tional studies reflect the complexity of these disease-specific
programs that are built ad hoc for specific diseases, treat-
ments, and patients. The PSPs evaluated in this review were
mostly based on supportive or educational interventions to
help patients to understand and manage their symptoms.
They comprised educational modules to inform and raise
awareness [11-13, 15, 24-26, 28], patient monitoring ser-
vices [11-13, 15, 24-26, 28], home delivery of medications
[12-15, 19, 25, 26], and/or nurse home-visit services for
treatment administration [11, 14, 19, 24].

9
(81.8%)

1
(20.0%)

1 4
(80.0%)

2
(66.7%)

Economical Outcomes

B Objective not achieved/inconclusive/not defined

Fig. 2 Distribution of studies according to the type of outcomes reported and the achievement of the outcomes’ objectives. *Objective not
achieved includes inconclusive, not clearly defined a priori, and a study without published results. QoL quality of life
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The results of the review provide an overview of the
benefits of PSPs in terms of improved adherence, HRQoL
gains, better clinical outcomes, and a reduction in the use
of healthcare resources and associated costs. Overall, 75%
of the studies claimed that the expected objectives were
achieved after implementing the PSPs, in particular those
involving clinical (80%) and economic outcomes (80%) and
patient satisfaction (75%). These percentages are some-
how higher than those reported by Ganguli et al. [1], where
64.1% of studies reported at least one significant positive
clinical outcome and 64% reported a significantly positive
humanistic outcome. This difference may be attributed either
to the difference in PSP definitions or to a different way of
assessing the achievement of the objective between the two
studies. However, the heterogeneity in the studies appraised
with respect to data collection timing (i.e., retrospective,
prospective), comparison approaches (not existing vs exist-
ing), and the wide variety of instruments for the collection
of evidence (scored surveys, ad hoc questionnaires, specific
definitions, qualitative and quantitative measurements) make
comparison between studies difficult. Moreover, because of
a lack of a control arm in half of the reviewed studies, no
conclusion can be drawn from the intervention groups that
were compared to standard care. The inclusion of a control
arm in future studies conducted to assess the impact of a PSP
is highly recommended.

The heterogeneity observed in this review highlights the
need to harmonize the definition, methods, and measure-
ment of the effectiveness of PSPs. The application of new
digital technologies and big data analysis will open up new
opportunities to optimize and accelerate this process [29].
Validated initiatives such as the International Patient Deci-
sion Aids Standards, intended to help in the development
of patient decision aids, the STROBE [8], which provides
recommendations to improve the quality of reporting of
observational studies or the systematic use of the PRISMA
[5] as a quality standard for systematic literature reviews,
may contribute to increase consistency, quality, and meth-
odological rigor.

In addition to the lack of standards, the review also shows
that the scarcity of patient safety data from PSPs prevents
insight being gained into adverse events from a primary
source [2], and therefore, the opportunity to ensure bet-
ter risk management that would benefit the well-being of
patients is lost [30]. Only one of the articles mentioned and
discussed the adverse events reported during the study [10].
Additionally, none of the studies included in the review
assessed a healthcare professional’s perspective of the PSP.
Therefore, an essential opinion needed to gain a complete
multidisciplinary perspective [31] contributing to the suit-
ability of methods and its future evolution is missing. Hence,
potential improvements to be considered in the design of
future studies to evaluate PSPs concern the introduction of
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patient safety information and more involvement by health-
care professionals.

Therefore, there is a need to develop guidelines and rec-
ommendations to improve the framework for the evaluation
of PSPs in Europe. This review may serve as a basis for
providing recommendations for designing and implementing
future PSP evaluation approaches that successfully meet the
needs of patients, healthcare professionals, and regulatory
authorities.

This literature review has several limitations. Some of
these limitations relied on the search methods such as the
databases searched because we did not include Embase or
the search strategy, as we limited it to studies published in
English or Spanish from 2010 onwards or conducted only in
European countries. However, limiting our review to studies
conducted in Europe is consistent with the study’s approach,
has allowed us far greater homogeneity among the PSPs
evaluated, and has ensured that these PSPs are part of a com-
mon overarching regulatory framework (i.e., EMA).

Other limitations are related to the review studies’ hetero-
geneity and the lack of control arms in half of them. Con-
sequently, no conclusion could be drawn to determine if the
interventions were superior to standard care.

5 Conclusions

The growing number of PSP-related publications in Europe
during the last 10 years shows a growing interest in these
self-management programs. As these initiatives may be pro-
moted by different stakeholders other than the pharmaceu-
tical industry, points to awareness regarding its relevance
at different levels of action. Patient support programs may
have an important role to play in improving the effective-
ness of treatment, clinical outcomes, and patient satisfac-
tion, especially in chronic diseases. However, in order to
reach their full potential, the development of guidelines
and recommendations to harmonize the definition of PSPs,
standardize methods, systematically measure their impact,
and develop and use new digital technologies should be a
priority for the different stakeholders involved in their design
and implementation.
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