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Objectives: This study aimed to: 1) describe treatment patterns and drug utilization profile (in
terms of therapeutic strategy used, switch, persistence and drug consumption variation) among
adult patients affected by rheumatoid arthritis (RA), and 2) estimate the health care resource
utilization and its associated direct cost for the management of RA patients.
Methods: A retrospective cohort analysis, using administrative databases of six Local Health
Units in Italy, was performed. All adult patients with a confirmed diagnosis of RA between
January 1, 2010 and December 31, 2014 were enrolled. The date of the first RA diagnosis
according to the study criteria during the study period represented the index date (ID) for each
patient. Patients enrolled were observed from the ID for at least 12 months (follow-up period),
and their clinical characteristics were investigated for 12 months prior to the ID.
Results: A total of 10,401 patients with a confirmed RA diagnosis were included. Mean age
was 63.0 years and 25% were male; 67% of patients were untreated at ID. During the followup period, 67.8% of patients treated with biologic agents were persistent with initial therapy,
compared to 45.7% for patients on conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs), while 11% of patients treated with biologic agents switched during the
follow-up period, compared to 17.6% of csDMARDs-treated ones. At the end of the follow-up
period, 14.7% of all patients in the analysis had an increase and 12.6% of them had a decrease
in their initial drug consumption. The mean cost per RA patient was €3,743.
Conclusion: Our study showed that there is still much that needs to be learned about the
prescription of csDMARDs and biologics to RA patients in Italy and to identify areas for
future research. The knowledge of RA management in a real-life clinical setting could offer an
opportunity to improve the management of RA in Italy.
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Rheumatoid arthritis (RA) is an autoimmune disease that causes chronic joint inflammation.1
RA is one of the most common rheumatic diseases in the world.2 The global prevalence
of RA varies between 0.3% and 1%.1 Worldwide, the annual incidence of RA is ~3
cases per 10,000 population and it tends to start between the ages of 35 and 50 years.
Women are affected by RA about three times more often than men are, but sex differences diminish in older age groups.1,3 One recent epidemiological study conducted in
almost five million Italian people aged ≥18 years, representative of the entire Italian
population, reported an RA prevalence of 41% and incidence of 35 new cases per
100,000 adult patients per year.3
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The management of RA according to the European
League Against Rheumatism (EULAR)4,5 recommendations
includes a number of different treatments options, but there
is no cure. Optimal care for patients with RA consists of an
integrated approach that includes both pharmacologic and
non-pharmacologic therapies. Medication-based therapies
comprise several classes of agents. Some are used primarily
to ease the symptoms of RA, while others are used to slow or
stop the course of the disease and to inhibit structural damage.
Nonsteroidal anti-inflammatory drugs (NSAIDs) are
used for pain relief as well as reducing inflammation (i.e.,
ibuprofen and naproxen sodium). Corticosteroid medications,
such as prednisone and methylprednisolone, are effective at
reducing inflammation and pain and slowing joint damage.
They are usually recommended when NSAIDs have not
helped. RA patients are also prescribed disease-modifying
antirheumatic drugs (DMARDs). These drugs may slow
down the progression of RA and save the joints and other
tissue from permanent damage. DMARDs form two major
classes: conventional synthetic compounds (csDMARDs) and
biological agents. Although biologic drugs are technically a
type of DMARD, they are usually just called biologics, which
distinguishes them from csDMARDs.
The most commonly used csDMARDs in the treatment
of RA patients are methotrexate, leflunomide, hydroxychloroquine and sulfasalazine. In terms of biologics, patients
can be prescribed any of the following treatments: tumour
necrosis factor inhibitors (adalimumab, certolizumab pegol,
etanercept, golimumab and infliximab), T-cell costimulation inhibitor (abatacept), anti-B-cell agent (rituximab),
interleukin (IL)-6 receptor blocking monoclonal antibody
(tocilizumab), as well as IL-1 inhibitor (anakinra). These
drugs can target different signaling pathways of the immune
system that trigger inflammation that causes joint and tissue
damage. A new subcategory of DMARDs known as “JAK
inhibitors” blocks the Janus kinase (JAK) signaling pathways,
which are involved in the body’s immune response.
The treatment armamentarium for RA has substantially
expanded in the last decades, and there is a wealth of information on the efficacy and safety of various RA treatments
coming from randomized clinical trials. However, there is
still need for more evidence from routine clinical practice
on which patient is being prescribed which drug, and what
impact this has on the health care system in terms of health
care resource use and costs.
RA affects patients during the early or middle years of
life, and given the progressive nature of the disease, many
patients will experience worsening of their symptoms over
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time. This has major implications for the patient’s long-term
overall health and function. Consequently, the high level of
disability associated with RA leads to a considerable social
and economic cost.
The recent Global Burden of Disease 2010 study report
showed that, of the 291 conditions studied, RA was ranked
74th in terms of burden as measured by disability-adjusted
life years, and 42nd in terms of disability as measured by
years of life lived with disability.3 In Italy specifically, a recent
modeling analysis based on Monte Carlo simulation of the
annual economic burden of RA estimated that, in 2015, the
economic burden associated with RA was ~€2.0 billion, with
a confidence interval (CI) of 95% ranging from €1.78 to
€2.3 billion.7 Almost half of the expenditure (45%) was due
to indirect costs (95% CI €0.8–1.0 billion); 45% depended
on direct medical costs (95% CI €0.7–1.1 billion), and the
residual 10% was determined by direct non-medical costs
(95% CI €0.16–0.25 billion).7
To gain a comprehensive understanding, from a realworld perspective, about the current use of RA treatments
in Italy, we conducted a study with the following two main
objectives: 1) to describe treatment patterns and drug utilization profile (in terms of therapeutic strategy used, switch,
persistence and drug consumption variation) among adult
patients affected by RA, and 2) to estimate the health care
resource utilization and its associated direct cost for the
management of RA patients.

Methods
Data sources
This study was conducted using administrative databases
(DBs) of six Italian Local Health Units (LHUs) geographically distributed throughout the national territory (Verona,
Veneto; Pavia, Lombardy; Roma A, Lazio; Lecce, Apulia;
Grossetto, Tuscany; and Caserta, Campania), for a total
number of about 3,480,000 health-assisted individuals.
The following databases are used in this study:
“Beneficiary’ DB”, which contains patient demographic
data; “Pharmaceuticals DB”, which includes information for
each medication prescription, such as the prescribing physician’s number and the Anatomical–Therapeutic–Chemical
(ATC) code of the drug; “Payment exemption DB”, which
contains the records of all disease exemptions, including
the exemption code (identifying the disease for which the
exemption was granted); “Hospitalization DB”, which
includes information on discharge for each hospitalization,
in particular the date of admission and discharge, main and
secondary diagnosis, coded according to the I nternational
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Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) and Diagnosis-Related Group (DRG)
reimbursement rate; and finally “Diagnostic tests and
specialist visits DB”, which includes all information about
outpatient specialist services.
The data were extracted by each LHU, and their databases
were anonymized in full compliance with the Italian code
of protection of personal data (Legislative Decree, 196/03).
To guarantee patient privacy, each subject was assigned an
anonymous unique patient code. The patient code in each
database permitted electronic linking across all databases. No
identifiers related to patients were provided to the researchers.
All the results of the analyses were produced as aggregated
summaries, which are not possible to assign, either directly
or indirectly, to the individual patients. Informed consent was
not required for using encrypted retrospective information.
This study was notified to the local ethics committee in each
participating LHU according to the Italian law regarding
the conduct of observational analysis, and the LHU Ethics
Committees approved the study.8

Cohort definition
This was an observational retrospective cohort study, which
included all patients aged ≥18 years with a confirmed or
suspected diagnosis of RA between January 1, 2010 and
December 31, 2014 (“identification period”). Confirmed RA
patients were identified as such by treatment with RA-specific
drugs (e.g., biologic agents, csDMARDs and corticosteroids),
and hospitalization with a primary or secondary diagnosis
of RA (ICD-9-CM code: 714.0) or specific exemption code
(code: 006). Suspected RA cases were identified by at least
one prescription for RA medications.
The date of the first RA diagnosis according to the study
criteria during the “identification period” represented the
“index date” for each patient. All patients were stratified by
the type of the diagnosis “Confirmed RA” or “Suspected
RA” at “index date”. The analyses were conducted only on
the cohort of patients with “Confirmed RA”. The decision
to exclude the “Suspected RA” cases from the analyses was
based on the potential bias the inclusion of these patients may
have on the results (patients could have been prescribed one
of the specific RA drugs but for another chronic inflammatory rheumatic disease).
Patients enrolled were observed from the index date
for at least 12 months (follow-up period), and their clinical
characteristics were investigated for 12 months prior to the
“index date” (characterization period).
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Patients who have moved to other LHUs during the
follow-up period and/or with concomitant pathologies
(such as ankylosing spondylitis, psoriatic arthritis, psoriasis,
Crohn’s disease) were excluded from the analysis. We identified ankylosing spondylitis and Crohn’s disease from hospital
admissions or exemption codes.
Baseline information, including demographics characteristics, hospital admissions, prescribed drugs, and comorbidities, was collected. The treatments of interest were: biological
treatments (abatacept [ATC code: L04AA24], etanercept
[ATC code: L04AB01/L04AA11], infliximab [ATC codes:
L04AB02, L04AA12], rituximab [ATC code: L01XC02],
adalimumab [ATC codes: L04AB04, L04AA17], certolizumab [ATC code: L04AB05], golimumab [ATC codes:
L04AB06, H05BX01], tocilizumab [ATC code: L04AC07])
and csDMARDs (methotrexate [ATC codes: L01BA01,
L04AX03], ciclosporin [ATC codes: L04AD01, S01XA18],
leflunomide [ATC code: L04AA13], sulfasalazine [ATC
code: A07EC01], acitretin [ATC code: D05BB02]). The
use of csDMARDs and biologic agents during the characterization period was also evaluated. Naïve RA patients
were defined as those who had not received any RA-related
treatment (considering both csDMARDs and biologic agents)
before the year preceding the index date. Among them, we
defined RA patients as biologic-naïve patients if they had
not received any biologic agent during the year preceding
the index date.
Comorbidity profiles were measured using the Charlson
Comorbidity Index (CCI),9 which assigns a score to each
concomitant disease identified through treatments and hospitalizations during the characterization period. The CCI score
reflects the patient’s overall health status.
According to the therapeutic strategy used at index date
(csDMARDs or biologics), the pharmaco-utilization profiles
of patients (in terms of persistence, switch rate and drug
consumption) were estimated during the follow-up period.
Patients were classified as persistent if they were still on
treatment with the index drug during the last 3 months of
observation. A switch was defined as the presence of a different therapy other than that administered at the index date
during the follow-up period. Drug consumption, escalation
or reduction was evaluated as the change in the average dose
prescribed between the two following prescriptive intervals
during the period of observation. Dose escalation or reduction was defined as having two consecutive prescriptions
with an average weekly dose 30% greater or lower than the
initial average weekly dose, in line with previously published
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methods.10,11 Variations in drug consumption were calculated
only for patients naïve to biologics and persisting with initial
treatment during the follow-up period.
In order to estimate RA management costs, the overall
utilization of health care resources was assessed in the 12
months after index date (follow-up period). Health care
utilization in terms of hospitalizations, drug treatments, and
diagnostic tests were classified, in the analysis, as related
and not related to RA. These were evaluated and expressed
as an average value per patient, considering RA treatments
(biologic agents, csDMARDs and/or corticosteroids [ATC
code: H02]), hospitalizations inherent to RA (ICD-9-CM
code: 714) and all outpatient specialist services (both related
and not related to RA) during the follow-up period.

Cost analysis
Health care resource utilization and costs were assessed as an
average per patient per year. Costs for each single direct health
resource used in the follow-up period was evaluated. Drug
costs were evaluated using the Italian National Health Service
(NHS) purchase price. Hospitalization costs were determined
using the DRG tariff. The cost of instrumental and laboratory
examinations was defined according to the tariffs applied by the
regions. The cost analysis was conducted from the perspective
of the Italian NHS. Costs were reported in Euros (€) currency.

Statistical analysis
The analyses were descriptive, and no formal statistical comparisons were performed. Continuous variables were reported
as mean and standard deviation (SD), whereas categorical
variables were expressed as numbers and percentages. All statistical analyses were performed using STATA SE version 12.0
(StataCorp LP, College Station, TX, USA), version 12.0. Data
management was carried out using Microsoft SQL Server 2012.

Results
Of the total population of 3,480,000 health-assisted subjects, 32,344 were patients with suspected or confirmed RA
diagnosis, based on the inclusion criteria of the study. Of
those, 10,401 patients had a confirmed diagnosis of RA and
constituted the sample of patients on whom the analyses
were conducted. Figure 1 shows details of the flowchart of
cohort definition.
In terms of demographic characteristics, the mean (SD)
age at index date was 63.0 (14.8) years. A majority of the
patients were female. In terms of clinical characteristics,
almost three-quarters (72%, n=7,452) of patients had one or
more comorbidity at baseline (index date); the mean (SD)
CCI score was 1.5 (1.6). Sixty-seven percent (n=6,959) of
patients had not received any RA-related treatment (considering both csDMARDs and biologic agents) before the index

Health-assisted subjects
N=3,480,000

Patients meeting enrollment criteria
N=42,354
Patients aged <18 years
n=897
Patients meeting all inclusion criteria
N=41,457
Other diagnosis n=9,113
No other autoimmune diseases
N=32,344
Patients with “RA suspected”
n=21,943
Patients with “RA confirmed”
N=10,401
Figure 1 Flowchart of cohort definition.
Abbreviation: RA, rheumatoid arthritis.
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date, while 83% (n=8,619) and 3% (n=301) were prescribed
a csDMARD and biologic agents at baseline, respectively.
Of patients treated with biologic agents, 105 out of 301 (1%
of all patients included in the analysis) were biologic-naïve
at baseline; among these, 30.5% (n=32) of patients received
csDMARDs during the characterization period. Baseline
demographic, therapeutic and clinical characteristics of
patients included in the study are shown in Table 1.
The results on health care resource utilization are reported
in Figure 2. Drug utilization profile during the follow-up
period, stratified according to the therapeutic strategy that
patients were receiving at baseline, is reported in Figure 3.

The analyses showed that 67.8% (n=204) of patients treated
with biologic agents were persistent with initial therapy,
compared to 45.7% (n=3,939) for patients on csDMARDs.
At 12 months, patients treated with biologic agents were
found to have a lower switch rate from initial therapy compared to patients on csDMARDs (11.0% [n=33] and 17.6%
[n=1,517], respectively). The analysis of drug consumption
variation showed that, at the end of the follow-up period,
14.7% (n=1,529) of all patients in the analysis had an increase
and 12.6% (n=1,311) of them had a decrease in their initial
drug consumption.
The average annual health care costs for the management
of RA patients, based on health care resource utilization from
index date and through the follow-up period, are reported in
Figure 4. The mean cost per RA patient was €3,743, of which
€687 was cost of RA-related drugs and €882 was cost of
RA-related hospitalizations, while mean cost per patient for
drugs and hospitalizations that were not related to RA were
€778 and €857, respectively. The mean cost per patient for
use of outpatient specialist services was €540.

Table 1 Demographic, therapeutic and clinical characteristics of
patients included in the study at index date
Total n (%)
N
Age, years (mean ± SD)
Male
Charlson Comorbidity Index (mean ± SD)
Charlson Comorbidity Index ≥1
Previously untreated
Patients who took at least one csDMARD at
baseline
Patients who took two or more csDMARDs at
baseline
Biologics
Biologic-naïve

10,401
63.0 ± 14.8
2,608 (25)
1.5 ± 1.6
7,452 (72)
6,959 (67)
8,619 (82.9)

Discussion
In the present study we evaluated, in an Italian real-world
setting, treatment patterns and drug utilization profile among
adult patients diagnosed with RA, and we estimated the health
care resource use and direct costs for the management of RA
patients using data from routine clinical practice.
The analyses were done retrospectively in an unselected
Italian patient population in routine clinical practice. They

652 (6.3)
301 (2.9)
105 (1.0)

Note: Patients who were not treated with biologic agents before the index date
were defined untreated.
Abbreviations:
csDMARDs,
conventional
synthetic
disease-modifying
antirheumatic drugs; SD, standard deviation.
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Figure 2 Health care resource consumption during the follow-up period (12 months).
Abbreviations: csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; RA, rheumatoid arthritis.
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80
67.8

Percentage of patients

60
45.7

50
40
30
17.6

20

14.7

11.0

12.6

10
0
Persistence

Switch

Dose escalation*

Biologic agents at ID

Dose reduction*

csDMARDS at ID

Figure 3 Drug utilization profile during the follow-up period, stratified according to the therapeutic strategy at baseline (index date).
Note: *Patients naïve to biologic agents at index date (N=32).
Abbreviations: csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; ID, index date.
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Abbreviation: RA, rheumatoid arthritis.

showed that about 0.3% of all health-assisted subjects in the
LHUs who took part in the study had a confirmed diagnosis
of RA and had been undergoing chronic treatment with
specific RA drugs. Patients with other chronic inflammatory
rheumatic diseases, who might also have been taking one of
the specific RA drugs, were excluded from our analysis to
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prevent bias in the results. Our results about prevalence are
similar to those reported in other Italian studies3,11–14 with
values ranging from 0.38% to 0.48%.
Despite that RA treatment has made major advances over
the past few decades, especially with the introduction of biologics as a treatment option for RA patients, the majority of the
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patients in our study were found to be on csDMARDs rather
than biologics. This may be due to the patients in the study
having had less severe RA or a state of low disease activity
that warranted no treatment with biologic agents. It could
also be that patients may still have been kept on csDMARDs
despite not achieving remission or low disease activity as
recommended in the RA guidelines.4 Given that administrative
claims databases do not collect clinical data on effectiveness or
disease activity, we were not able to evaluate these hypotheses.
Our analyses indicated a higher level of persistence in
RA patients treated with biologic therapies in comparison to
those treated with csDMARDs (67.8% vs 45.7%). The results
presented here are consistent with other analyses conducted in
the real-world setting.15–17 It is important to note that the variation estimates in previous research may be due to the method
of calculating persistence to therapy. Lower persistence and
adherence may indicate deficient drug utilization and are
often correlated with a greater extent of unrealized treatment
benefit and poorer clinical outcomes in RA. Previous studies
in the real-world clinical setting have suggested that some
patients need an upward dose adjustment of medication to
achieve or maintain a sufficient clinical response,15,16,18 both
in patients who are not likely to benefit from intensified
therapy and in patients who have had an inadequate response
to treatment or intolerable adverse events. The guidelines in
Italy recommend switching to another treatment with another
mode of action in those instances.19
Our study showed that patients on biologics (11%) were
less likely to switch treatment during the follow-up period in
comparison to patients on csDMARDs (17.6%), while the percentage of patients naïve to biologics and persisting with initial
treatment who had dose escalation or dose reduction during
the follow-up period was 14.7% and 12.6%, respectively. Our
findings support the limited evidence from real-world studies
that assessed dose variations.16 The analyses on persistence
and switching highlight the need for a deeper understanding of
the reasons why most patients were on csDMARDs despite the
lower persistence rates with these treatments, and to identify
in a real-world setting whether or not lower persistence levels
were associated with reduced clinical benefit in that population, and whether or not these patients would have benefited
from being given a biologic treatment earlier.
We also assessed the cost of management of RA patients
treated with biologic agents or csDMARDs. Previous studies
have evaluated the costs associated with RA in Italy.6,15,16,20–22
In a recently published literature review22 that looked at the
economic burden of RA in Italy, the mean annual social cost
(considering overall direct plus indirect costs) of RA was
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reported to be €13,595 per adult patient (2012 values). Direct
medical costs accounted for 21% of the total costs, while the
remaining 79% were non-medical costs (direct non-medical
costs and indirect costs).22
Our study showed that the overall direct annual cost
(both RA and non-RA-related costs) amounted to €3,743
per patient (year value). Of the overall cost, about 44% was
not directly related to RA itself. This proportion is significantly high and may be due to costs incurred in the treatment
of comorbidities. A task force of the American College of
Rheumatology and the EULAR has recently highlighted
the importance of comorbidities in the management of RA
and in the treatment decision-making strategies. Evidence
suggests that a significant aspect of RA is certainly the presence of comorbidities that may cause a worse health state
for the patient, thus influencing the response to therapy and
entailing higher expense for their treatment.23–25,27 Indeed,
data from the latest Social Report issued by the National
Association of Rheumatic Patients in Italy27 showed that
69.8% (n=451) of interviewed patients also use drugs to treat
other diseases, and this percentage increases with age. These
findings suggest that special attention needs to be given to
the effective treatment of comorbidities in RA patients, as
this may impact overall treatment costs and put a strain on
financial resources.
We acknowledge some limitations of our study, principally, due to the descriptive nature of the analysis, based
on data collected through administrative claims databases.
However, it is real-world observational studies that provide
evidence on how specific drugs are used in the market and
what impact they have in the long-term on the already limited
health resources. This is in contrast to randomized controlled
trials where data are limited to the experimental conditions
of the trial design,28–31 and where results may not translate
fully to the real world.28,30 Another limitation is represented
by the lack of data in the administrative claims databases on
clinical outcome measures, such as effectiveness of treatment and disease severity, data on comorbidities and other
potential confounders that could have influenced our results.
In addition, the reasons for switching and low persistence to
treatment, as well as the reasons for drug dose escalation or
reduction, are not recorded in the databases. Finally, though
our study covered major LHUs in different regions in Italy,
there may be a need for further validation using samples of
patients from other LHUs. The results and conclusions of
this study are limited to the population analyzed.
In conclusion, our study showed that there is still much
that needs to be learned about the prescription of csDMARDs
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and biologics to RA patients in Italy and to identify areas
for future research. The knowledge of RA management in a
real-life clinical setting could offer an opportunity to improve
the management of RA in Italy.
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