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Abstract: This literature review examines available evidence on the current and past costs
associated with rheumatoid arthritis (RA) in Italy, together with the future health-economic
prospects for the disease. Studies have been conducted to date on the prevalence, or the associated
costs, of RA in Italy. Although future changes in the incidence of RA are a matter of debate,
the impact of RA on health care costs is expected to grow in coming decades in line with pro-
jected increases in life expectancy and in the proportion of elderly people in Italy. It has been
estimated that the indirect (productivity loss and informal care) and intangible (deterioration
in health-related quality of life) costs of the disease will contribute to an increase in national
health service expenditure, which will correspond to 1% of the total health care costs of the
nation in the near future. The introduction of biological agents for the treatment of rheumatic
diseases has resulted in an increase in the direct costs of RA; however, economic analyses that
exclude indirect costs will underestimate the full economic impact of RA. The effectiveness
of innovative therapies in preventing disease progression and functional impairment may,
over time, attenuate the cost impact of RA in terms of hospitalizations and work absenteeism.
Further research is needed to develop estimates of the economic impact of different therapeutic
approaches in patients with RA in Italy, in order to provide tools that can drive the choice of
the most cost-effective therapeutic option while maintaining high-quality care.
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Introduction

Rheumatoid arthritis (RA) is a disabling and progressive chronic autoimmune disease
that carries a significant burden.! Although RA affects people of all ages, its prevalence
increases with increasing age and it is more common in women than in men.>?

A prevalence of 0.5%—1% and a mean annual incidence (ie, rate of new cases) of
0.02%—0.05% have been estimated in studies carried out in Northern Europe and in
North America.* The prevalence of RA in Southern Europe has been estimated to be
lower than that in Northern Europe, with rates of 0.45% and 0.66% reported in the
two areas, respectively.® The annual incidence of RA is also lower in Southern than
in Northern European countries.®

Estimates of prevalence are often very variable as a result of several factors, includ-
ing the time period when the study was undertaken; the age distribution of the country
reporting the estimates; differences in the health care organizations in the reporting
countries; and the source of information.® Similarly, changes in the epidemiology of
RA are difficult to predict; while some studies might suggest a decline in incidence
among countries with high rates of RA,’ other investigators suggest that the incidence
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is expected to increase in Europe because of the growing
proportion of older people.”*

RA is associated with a significant economic burden for
patients, families, and health care systems.” Moreover, an
increase in the costs associated with RA is anticipated as a
result of the aging population.” There is a great amount of
variability in estimates of the cost of RA across countries;
these estimates are affected by methods of calculation, reim-
bursement policies, and availability (and time of availability)
of drugs and social services. Differences in country-specific
treatment guidelines on when to introduce newer costly drug
classes (ie, biological agents) for patients with severe active
and erosive disease also contribute to the variation in costs
across the European Union (EU).® However, the macroeco-
nomic condition and the treatment guidelines remain the most
important determinants that drive choice of therapy.®

Italy has the highest proportion of people aged 65 years
or older in the EU and it has been estimated that, by 2029,
25.7% of the population in Italy will be =65 years.” Thus,
the health care costs associated with age-related diseases
like RA are likely to increase in Italy. The introduction of
newer costly therapies may further contribute to the expected
increase in the economic burden of RA in Italy.

This review aims to evaluate the economic impact of RA
in Italy in the past two decades and to compare the costs of
RA before and after the introduction of biological agents. In
addition, the review will attempt to predict the future costs of
RA in Italy, and to compare these costs with those in other
European countries. While this is not designed as a “system-
atic review” as such, it does follow a similar procedure for
identification of publications of relevance.

Methods

Comprehensive electronic searches of PubMed/Medline were
performed using the search terms (in any field): prevalence
OR cost AND rheumatoid arthritis AND Italy, with no
language restriction. The search was limited to publications
between January 1998 and December 2014.

The search identified 414 papers; abstracts of these
publications were assessed for their relevance. In total, six
papers reporting data on the prevalence of RA in Italy!'®'s
and four papers reporting economic data'*'® were initially
considered as adequate for the objectives of this review. In
addition, further data were extracted from the websites of
Italian or European public health agencies and from Ital-
ian journals to add to the previously identified published
literature on the health care costs of RA in Italy. This led to
the inclusion of a further two articles®? that add important

information on the past and current costs of RA in Italy, as
well as on estimates of future costs.

Prevalence of RA in Italy

Previous studies have evaluated the prevalence of RA in
Italy. The results from those studies that are available are
summarized in Table 1. Although the small population
samples and limited coverage of the studies do not allow a
firm estimate of the national prevalence of the disease, the
studies do give a rough idea of the likely prevalence and also
highlight potential geographical variations.

A study!'® undertaken in 1991-1992 in Chiavari, a small
town located on the Ligurian coast, found that RA had a
prevalence of 0.33% (95% confidence interval [CI] 0.13—
0.53) in the general population, 0.13% (95% CI 0-0.31) in
men, and 0.51% (95% CI 0.18-0.84) in women. This study
included 3,294 individuals (73.9% of those contacted),
aged =16 years, identified from four general practices. The
mean age of subjects was 48.3 years, which may account for
the relatively low prevalence reported in this study.

A higher prevalence of 0.46% (95% CI 0.33-0.59) was
reported in another study'' conducted from April 2004 to
June 2004 in 2,155 subjects aged =18 years in the Marche
region. The mean age was 57.8 years and 53.4% of subjects
were female. Similar estimates were reported from a survey
conducted in 2002-2003 in Tempio Pausania (northern
Sardinia) that involved 30,264 subjects aged =18 years;'?
prevalence was estimated to be 0.46% in the general popula-
tion, 0.73% in women, and 0.19% in men.

Another study carried out in the province of Pisa in the
years 2006 and 2007'* evaluated the prevalence of RA, the
reliability of the RA diagnosis and prevalence estimated
by general practitioners (GPs), and the economic impact of
the disease in a total of 26,709 subjects aged over 18 years.
Each GP completed a questionnaire on their patients; patients
considered by GPs to have RA were then invited to attend
an appointment at a specialist rheumatology center for con-
firmation or rejection of the diagnosis made. The estimated
prevalence of correctly diagnosed RA was 0.51% (95% CI
0.44-0.57) and the reliability of GPs when making a diagno-
sis of RA was 69% overall, although there was a high degree
of heterogeneity among GPs.

Benucci et al*® evaluated the incidence of early RA (new
cases) in a suburban area of Florence between September
2005 and August 2006 and suggested a rate of 0.98%o
(95% CI 0.64—1.32%o) in the overall population, and 1.42%o
(95% CI 0.85-1.99%0) for females and 0.51%o (95% CI
0.16-0.87%o) for males. The mean age of newly diagnosed
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subjects was 47.7 years in females and 54.9 years in males.
The incidence rate observed in this study was higher than
that observed in other European countries, possibly due to
tight adherence to diagnostic criteria for early RA and to the
use of the criteria of the American College of Rheumatology
(ACR)?!' as a method of assessment.

The most recent treatment-driven estimation of the preva-
lence and incidence of RA in Italy, performed in a cohort
of 2,268,514 males and 2,446,769 females, and based on a
diagnosis made according to prescription of at least three
RA-specific drugs (corticosteroids, disease-modifying anti-
rheumatic drugs, and biological agents), was calculated for
the year 2011."5 Patients were classified as follows: those on
specific drugs were classed as having active RA; those who
had never had more than four prescriptions in the past were
classed as unlikely RA; and those previously on chronic
treatment but who had discontinued therapy for >1 year
were classed as having RA in remission. A diagnosis of RA
was made by a qualified specialist in a total of 22,801 of
these subjects (0.48%), with a prevalence of active RA, RA
in remission, and confirmed RA (active + remission RA) of
0.32%, 0.09%, and 0.41%, respectively. The yearly incidence
ofactive RA per 100,000 subjects was 48 (95% CI 40-57) for
females and 20 (95% CI 10-30) for males. Both prevalence
and incidence peaked around the eighth decade of life. The
female:male ratio for both prevalence and incidence was
~3.5:1 before the fifth decade of life and tended to decline
to about 2:1 in subjects aged >70 years.

A modeling analysis of the prevalence of RA in
27 countries in the EU (plus Iceland, Norway, and
Switzerland) conducted in 2008° estimated that the overall
prevalence of RA in Italy was 0.49% and was exactly the
same as the calculated average prevalence in Europe. In this
analysis, Italy was ranked as eighth in terms of estimated
prevalence of RA and was one of four European countries
(together with the UK, Sweden, and Germany) in which
subjects aged =65 years contributed more than 50% of
the diagnosed cases of RA. The data also showed that Italy
and Germany were the European countries with the high-
est proportion of people aged =65 years. Taken together,
these data® suggest that the prevalence of RA will further
increase in Europe and in Italy in line with projected increases
in the elderly population.

Costs of RA in Italy

Past costs

Few studies have estimated the costs associated with
RA in Italy before the availability of biological agents.

A retrospective, prevalence-based, multicenter, cost-of-illness
study, undertaken in 1998 in ten rheumatology institutes
located in northern, central, and southern Italy," evaluated
the direct (hospitalizations, specialist visits, treatments,
diagnostics, and nonmedical costs), indirect (productivity loss
and informal care), and intangible (deterioration in health-
related quality of life [HRQOL] of patients, their families, and
their friends) costs associated with RA in 200 patients aged
18-65 years. Participants were categorized into four classes
of severity according to the ACR RA functional status index
in place at the time of the study.”? The results showed that
indirect costs accounted for the largest part of the disease
management costs and that social costs (direct plus indirect
costs) increased as RA worsened. The calculated average
annual cost for each patient varied significantly depending
on disease severity and correlated with the Health Assess-
ment Questionnaire Disability Index* and ACR criteria.?
Total costs ranged from €3,718.3 for patients in functional
class I to €22,946.0 for patients in class IV. Both the direct
costs (respectively, €1,643.4, €2,910.2, €4,236.5, and
€5,696.8 per patient from class I to class IV) and the indi-
rect costs (€2,074.9, €9,566.4, €12,183.1, and €17,249.2
per patient, respectively) over the 12 months of observation
increased significantly (P<<0.0005) across the four functional
classes. Social costs were significantly higher in patients with
other concomitant diseases. Female sex was also associated
with higher costs.

The modeling study conducted in 2008¢ used a specifically
developed model to estimate the total cost of RA in Europe.
Costs, extracted from the studies identified in a comprehensive
literature review, were separated into different categories:
medical costs, drugs, nonmedical costs, informal care costs,
and indirect costs, and inflated to 2008 values. The estimated
costs per patient were then combined with country- and age-
specific prevalence data to obtain a figure for the total cost
of RA in each country. The mean estimated annual cost per
patient in Europe with RA was €12,902, with a clear differ-
ence between Western Europe (mean €14,997) and Central/
Eastern Europe (mean €3,752). The total mean annual cost
of the disease across all European countries was estimated
at about €25.1 billion. The estimated mean annual cost per
patient in the study countries ranged from about €2,000 to
€21,000, the estimated mean annual cost per patient in Italy
was €11,546 in line with the mean for Europe as a whole. In
Italy, mean costs were estimated at €4,552 for direct costs
(excluding biological agents), €731 for biological agents,
€3,290 for informal care, and €2,972 for indirect costs. This
distribution indicates that, at the time of this modeling study
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(2008), direct costs in Europe overall represented 43% of the
total expenditure. Notably, at the time of the analysis, Italy
and Germany had the lowest use of biologics in Western
Europe due to tight budget control policies. For example, in
Italy, biologics could only be prescribed in the hospital set-
ting and use of such drugs was limited to a small percentage
of the total expenditure.® Despite individual differences in
costs between countries, costs outside the health care sector,
such as informal care and productivity loss, represented the
greater part of the costs of RA in all countries.®

Current costs
The structure of the costs of RA has changed over the years,
with a substantial increase in the direct costs of the disease
largely as a result of the availability of newer, more costly
biological agents. For example, in France, the direct annual
costs of RA were estimated to be €4,000 in 2000 (before the
introduction of biological agents)* and about €12,000 in a
2005 study in which 20% of patients were receiving these
agents.” Although the introduction of biological agents has
contributed to increased direct medical costs,?®?’ their use is
associated with marked improvements in disease activity,
joint damage, and loss of productivity.!® Furthermore, data
from the Consortium of Rheumatology Researchers of North
America registry have shown that the use of biological agents
is associated with a reduction in the risk of cardiovascular
events in patients with RA.%®

In a health economic analysis carried out in the province
of Pisa in the years 2006 and 2007,'* the mean annual cost per
patient with RA was estimated to be €5,878 (median €6,434;
interquartile range €669—€7,052), with high variability, mainly
depending on the degree of disability. In this analysis, more
than 90% of the overall annual cost per patient was due to the
medical and nonmedical components of direct costs.

A more recently published literature review'¢ evaluated
the mean annual social costs per patient and the total social
cost of RA in the last decade in Italy. Data from each study
(Table 2), when further analyzed, showed that the mean annual
social cost (ie, overall direct plus indirect costs) of RA was
€13,595 per adult patient (2012 values). Based on prevalence
data, it was estimated that RA resulted in a total social cost of
€3.5 billion in Italy per year. Direct medical costs accounted
for 21% of the total costs, while the remaining 79% were
nonmedical costs (direct nonmedical costs and indirect costs).
Nonmedical and indirect costs were mainly sustained by indi-
vidual households for informal care (40% of the total cost),
and by the economy (due to absence from work of patients
and caregivers; 31% of the total cost). Based on these data,
it is evident that assessment of the economic burden of RA
based solely on the evaluation of direct medical costs gives a
limited view of the total economic burden of the disease.

Estimated future costs
Italy has the second highest percentage of popula-
tion =65 years of age in the world,” therefore, an increase
in the costs of RA in Italy is expected due to the aging
population. Since mean costs per patient increase with
increasing functional disability, reliable health-economic
evaluations should estimate the long-term consequences of
the changing course of the disease and the effects of pre-
venting or delaying the development of severe disability.*
Short-term analyses may be misleading as they tend to
neglect the importance of modifications in the course of the
disease as a result of treatment intervention and its positive
impact on the deterioration of HRQOL.

A systematic literature review'® on the economic conse-
quences of, and pharmacoeconomic issues relating to, RA,
based on a total of 127 published articles, has shown that disease

Table 2 Mean annual health care system and patient costs per patient with rheumatoid arthritis (inflated to Euro 2012), as estimated

by the studies included in an Italian literature review

Reference Leardini Osservatorio Censis- Della Rossa Cerra et al*
et al'®? Sanita e Salute? ANMAR-SIR* et al'

Perspective of analysis Social Social Patient Social Health care

system

Cost items Euro % Euro % Euro % Euro % Euro %

Direct costs 10,726 63 3,630 33 5,891 48 6,233 97 902 100

Medical direct costs 3,225 19 3,630 33 771 6 2,405 38 3,902 100

Nonmedical direct costs 7,501 44 - - 5,120 42 3,828 59 - -

Indirect costs 6,229 37 7,367 67 6,450 52 2150 3 - -

Total costs 16,995 100 10,997 100 12,341 100 6,448 100 3,902 100

Notes: *Calculated as weighted mean of the original cost data; bincluding the loss of income from work absenteeism due only to specialist (rheumatology) referrals.
Copyright © 2013. Turchetti G, Bellelli S, Mosca M. The social cost of rheumatoid arthritis in Italy: the results of an estimation exercise. Reumatismo. 2014;65(6):271-277.'

Abbreviation: SIR, Italian Society of Rheumatology.
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severity, functional disability, age, and socioeconomic status are
the most relevant predictors of cost increase in RA.

A published editorial® has estimated the economic impact
of RA in Italy over the next 30 years using cost-of-illness
modeling. This analysis assumed that the costs of RA varied
as the disease evolved, and classified disease by stage accord-
ing to the Steinbrocker radiological classification.’' Using
inferential statistical methods, the probability of evolution
toward a more severe stage of the disease in the absence of
treatment was estimated. A total of 411,692 patients with RA
were classified according to the four stages of the disecase
and their progression over the next 30 years was simulated.
The results showed that, in the next 30 years, the annual cost
of RA will increase from €3.3 billion (for 2009) to a peak
of €4 billion (for 2029), including both direct and indirect
costs. Cost estimates will vary between regions, with higher
costs estimated in Lombardy (€430—€500 million), Lazio
(€300—€330 million), Sicily (€238—€281 million), and Emilia-
Romagna (€131—€187 million). This suggests that costs will
be only partially correlated with the number of inhabitants in
different Italian regions and will possibly depend on differing
regional health care policies. Expenditure will not greatly
differ between workers (from €320 million in 2009 to €420
million in 2029) and homemakers (from €318 million in 2009
to €421 million in 2029). The disease was also estimated to
have a significant impact on costs due to loss of productivity
that are supported by the Italian National Health care System
(NHS), which are predicted to increase from 0.67% of total
social security spending in 2009 to 0.7% of this spending in
2029. In addition, RA was predicted to account for a total
of 1% of all NHS costs in 2029. These data indicate that the
costs associated with untreated RA would make a significant
contribution to NHS and societal costs in the next decades,
thus confirming that delaying early diagnosis and intervention
will result in increased overall costs for the community.

The development of biosimilar biologics may alter the
landscape of biologics and their associated costs in the future.
Physicians’ attitudes toward the interchangeability of drugs,
indications from regulatory authorities, and national recom-
mendations will have a major impact on the use of biosimilars
in the management of RA. While, a statement position from
the Italian Society of Rheumatology has raised concerns
about the true equivalence of biosimilars in rheumatic
diseases and hence on the potential for interchangeability
of drugs, studies in RA currently support the similarity of
biosimilars and their originators.*? Furthermore, as biologics
require a more sophisticated manufacturing process than that
of existing conventional medications, tight regulation will

be required to avoid any possible additional safety risks to
make these agents truly cost-effective.’

Discussion

The studies conducted to date have indicated that the prevalence
of RA in Italy is ~0.5%. Although most of these studies have
been undertaken in small communities or at a regional level,
and are therefore poorly representative of the national situation,
the calculated prevalence has not changed over the years.

The largest of the studies on the prevalence and inci-
dence of RA in Italy,"> which involved more than 4.5 million
people, has clearly indicated that both the prevalence and
incidence of RA progressively increase in both men and
women up to the age of 80 years. As Italy is undergoing a
process of demographic transition, in which higher life expec-
tancy will lead to a dramatic increase in the number of elderly
people in the near future,’ it is expected that RA will impose
a heavy socioeconomic burden on the NHS in coming years.

It is well established that costs associated with RA are
likely to rise as the disease progresses, accompanied by a sub-
stantial reduction in HRQOL.'” As in other disabling diseases,
much of the cost of RA occurs outside the health care system,
because it is associated with loss of work capability and the
need for informal care in the later stages of the disease.”
The severity and the progression of RA have a great influence
on the costs of the disease. Disease progression is associated
with increasing functional impairment and reduced HRQOL,
which may lead to work absenteeism and inability and hence
increased indirect costs, which are estimated to be twice as
high as direct costs when the disease progresses.>**

The introduction of biological drugs for the treatment of
RA highlights the role of economics in the considerations for
patient access to innovative but expensive treatments. Inclusion
in the reimbursement system is a very important condition for
access to innovative treatments. Cost-effectiveness is a fur-
ther criterion to fulfill, in addition to a favorable risk—benefit
profile, for marketing approval by the European Medicines
Agency and national medicines agencies.

Health-economic analyses conducted on a cross-sectional
basis or over a short-term period reflect differences in the
costs of drugs and are less sensitive to the long-term evo-
lution of the disease in terms of its impact on social costs
and loss of productivity. Therefore, a reliable estimate of
the cost-effectiveness of a drug class should not be based
solely on the net costs of the compounds, but should also
take into consideration the effects of such drugs on the
progression of the disease, as rapid/severe progression can
lead to huge increases in indirect social costs and loss of
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productivity. In fact, the use of biologics in the early stage
of RA may reduce other health care costs by slowing the
evolution of the disease. The extent to which the high direct
costs incurred from early use of biologics may be balanced
in part by other health care cost offsets due to the reduc-
tion in the need for surgery or other interventions beyond
the fourth year of the disease, remains to be elucidated.
Although cost—benefit and cost-effectiveness analyses are
recognized as standard techniques for pharmacoeconomic
evaluations, other methods, such as the cost—utility analysis,
are better tailored to evaluate the health improvement attribut-
able to a treatment, in which health improvement is generally
measured in quality-adjusted life-years (QALY's) gained.”’
In particular, the QALY combines life expectancy and
HRQOL by weighing life-years with a quality index named
utility. As HRQOL is among the most important outcomes
in RA, in which it is difficult to simply study morbidity and
mortality, interest has been focused on how well the different
treatment programs improve patients’ physical functioning,
social functioning, and psychological well-being. Accurate
pharmacoeconomic estimates may drive the use of new and
more expensive therapies in the treatment of RA and help
health care providers and budget holders to choose the most
effective strategies for patients. Several factors should be
considered in cost-effectiveness analyses of RA treatments.
Analyses should not be focused only on the effects of a
therapy on the onset of disability and the progression of
joint destruction, but also on the adverse event profile of the
drug and on its efficacy and safety over the long term, which
are generally not investigated in randomized clinical trials.
Pharmacoeconomic analysis of the existing therapies for RA
should be based on the awareness that treatment will prevent
progression to the next level of disease severity or that the
disease will take longer to progress, thus avoiding or delay-
ing the high costs associated with more severe stages of the
disease.*® This will help attenuate the impact on indirect and
social costs due to disease progression and, most importantly,
on the intangible costs due to the progression of the disease
and associated comorbidities over the years. Indeed, there is
a high prevalence of comorbidities and their associated risk
factors among RA patients, as shown in a recent international
observational study conducted in 17 countries worldwide.*
The study has shown a high intercountry variability in the
prevalence of comorbidities in RA and suggests that the
diagnosis and management of such comorbidities is far from
optimal. Depression (15% of patients on average across
countries) was the most commonly observed comorbidity,
followed by asthma (6.6%), gastrointestinal ulcer (10.8%),

ischemic cardiovascular disease (6.0%), and solid tumors
(4.5%). Italy had the highest prevalence of hepatitis B (9.0%)
and C (6.6%), rate of patients with >40 skin nevi (12%) and
of Framingham score >20% (59%). The prevalence rate of
depression was also above average in Italy (19%). Although
the high prevalence of some of these comorbidities may be
related to the medications used (eg, corticosteroids) or to
traditional risk factors (eg, tobacco smoking), some others
(eg, depression) may be a direct consequence of systemic
inflammation and its associated symptoms and effect on
HRQOL.* A task force of the ACR and the European League
Against Rheumatism has recently highlighted the importance
of comorbidities in the management of RA and in the treat-
ment decision-making strategies.*! While the use of biologic
response modifiers is not associated with an increased risk
of malignancy,” improvements in disease activity follow-
ing 1-year treatment with biologic agents is associated with
important gains in terms of QALY's and HRQOL,* suggest-
ing that successful treatment of RA can result in lower levels
of depression.

The recent published editorial®® on the 30-year costs of
untreated RA in Italy, which has shown that actual costs may
rise in the coming years if the disease is not managed, high-
lights that costly interventions aimed at sparing future expenses
are of particular relevance in countries like Italy, where RA
and associated comorbidities will make a significant contribu-
tion to the economic burden for the NHS, given the increased
proportion of elderly people expected in years to come.

Further research is needed to develop estimates of the eco-
nomic impact of different therapeutic approaches in patients
with RA in Italy. In particular, accurate pharmacoeconomic
analyses would be valuable to help guide treatment deci-
sions, ensuring effective spending without compromising
the quality of care delivered.
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