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Objectives: The aim of this analysis was to provide an estimate of drug utilization indica-

tors (persistence, switch rate and drug consumption) on biologics and the corresponding costs 

(drugs, admissions and specialist care) incurred by the Italian National Health Service in the 

management of adult patients with rheumatoid arthritis (RA).

Methods: We conducted an observational retrospective cohort analysis using the administrative 

databases of three local health units. We considered all patients aged ≥18 years with a diagnosis 

of RA and at least one biologic drug prescription between January 2010 and December 2012 

(recruitment period). Persistence was defined as maintenance over the last 3 months of the 

follow-up period of the same biological therapy administered at the index date. A switch was 

defined as the presence of a biological therapy other than that administered at the index date 

during the last 3 months of the follow-up period. Hospital admissions (with a diagnosis of RA 

or other RA-related diagnoses), specialist outpatient services, instrumental diagnostics and 

pharmaceutical consumption were assessed.

Results: The drug utilization analysis took into account only biologics with at least 90 patients 

on treatment at baseline (adalimumab n=144, etanercept n=236 and infliximab n=94). In each 

year, etanercept showed better persistence with initial treatment than adalimumab or infliximab. 

Etanercept was characterized by the lowest number of patients increasing the initial drug con-

sumption (2.6%) and by the highest number of patients reducing the initial drug consumption 

(10.5%). The mean cost of treatment for a patient persisting with the initial treatment was 

€12,388 (€14,182 for adalimumab, €12,103 for etanercept and €11,002 for infliximab). The 

treatment costs for patients switching from initial treatment during the first year of follow-up 

were higher than for patients who did not switch (€12,710 vs. €11,332).

Conclusion: Persistence, switch rate and drug consumption seem to directly influence treatment 

costs. In subjects not persisting with initial treatment, other health care costs were approximately 

three times higher than for persistent patients. This difference could suggest a positive effect on 

the quality of life for persistent patients. Etanercept showed the highest persistence with treatment.

Keywords: rheumatoid arthritis, biologic drugs, real-life clinical conditions

Introduction
Rheumatoid arthritis (RA) is a chronic, progressive autoimmune disease that causes 

severe articular damage and functional impotence in the affected joints.1,2 RA is char-

acterized by persistent synovitis, which usually involves the peripheral joints. Synovial 

inflammation leads to cartilage destruction and bone erosion, with consequent joint 

deformation and disability. The rate of RA progression varies from one patient to 

another, but both joint damage and functional loss occur at the very early stages of 
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the disease.3,4 As the condition occasionally involves other 

organs, with severe complications due to respiratory, car-

diovascular and infectious diseases, patients with RA have a 

higher rate of mortality than the general population.5,6

RA is estimated to affect 0.5–1% of the adult popula-

tion worldwide, with a higher prevalence among females 

(ratio 2:1).1,2 Its prevalence appears to be influenced by 

the geographic area and is higher in northern Europe (the 

Netherlands 1–1.5% and Scandinavian Peninsula 3%) than 

in southern Europe (Spain 0.5%). In the United States and 

Japan, its prevalence is 1% and 0.2%, respectively.7,8 Two 

observational studies have estimated the prevalence of RA 

in Italy, reporting rates of 0.33% in the Liguria region9 and 

0.31% in Lombardy.

Although RA management includes non-pharmacological 

measures and non-steroidal anti-inflammatory drugs and/or 

glucocorticoids, the mainstay of therapy is disease-modifying 

anti-rheumatic drugs (DMARDs).10 In order to optimize 

response and minimize long-term disability, in recent years, 

the therapeutic approach to RA has been based on early use 

of DMARDs.11,12 In this regard, inhibitors of tumor necrosis 

factor-α (TNF-α) have significantly improved treatment of 

RA, with demonstrated efficacy even in patients not respond-

ing to conventional DMARDs.13–15

Although the clinical aspects (efficacy and tolerability) 

that, even if fundamental in choosing a pharmacological 

treatment, are not pertinent to this analysis, the parameters of 

drug utilization that best characterize the use of a pharmaco-

logical treatment are adherence, compliance and persistence. 

For example, non-adherence affects the success of treatment, 

remission and disease severity. In RA patients, long-term 

treatment persistence is important to decide whether a drug 

should be used in routine clinical practice.16 The impact on 

consumption of health care resources related to pharmaco-

logical therapy is primarily determined by a reduction in its 

efficacy.17,18 Poor persistence is usually associated with high 

consumption of resources and treatment costs.19,20

The aim of this analysis was to provide an estimate of 

drug utilization indicators (persistence, switch rate and drug 

consumption) on biologics and the corresponding costs 

(drugs, admissions and specialist care) incurred by the Italian 

National Health Service (NHS) in the management of adult 

patients with RA.

Methods
Data sources
This study was based on the administrative databases of  Italian 

Local Health Authorities (LHAs), based in  Lombardy, Lazio 

and Campania, which include ~1.5 million  health-assisted 

individuals. For each LHA, an administrative database is 

available that includes data (pharmaceutical expenditure, 

admissions, services, etc.) that describe a “contact” (ie, 

predefined and classified in a univocal manner) between a 

patient and a facility of the social and health care system. 

Therefore, it is possible to trace each service provided to the 

patient who initiated a contact.

Data were collected from the three administrative data-

bases on demographic aspects, consumption and costs of the 

health care resources administered to the patients consid-

ered herein. More specifically, the patient register provided 

information on demographic characteristics (date of birth, 

gender, date of death, exemption code, etc.). From hospital 

discharge records, complete information was available on 

hospital admissions (ordinary and day hospital) that were 

classified in accordance with the International Classification 

of Diseases, IX Revision, Clinical Modification (ICD-9-CM). 

In addition to patient’s hospital stay, the register also details 

each hospitalization: admitting unit, diagnoses (main and sec-

ondary), interventions and discharge unit. Moreover, based 

on the diagnosis-related groups (DRGs), the amount the LHA 

pays to the facility providing the service is also recorded. 

The pharmaceutical register includes all drug prescrip-

tions to LHA patients (for drugs reimbursed by the Italian 

NHS). For each prescription, the register provides the date, 

marketing authorization code, active substance, medicinal 

product anatomical, therapeutic and chemical classification 

code (ATC code), number of packs and cost per pack. The 

register for specialist ambulatory care includes all special-

ist services (laboratory tests, instrumental tests and visits) 

provided to patients and paid by the Italian NHS. For each of 

these services, the register reports the date it was provided, 

along with the code, description and unit cost. Finally, the 

medical exemption register contains all disease exemptions; 

this database was our source for identifying diagnoses and 

comorbidities in the sample (to be integrated with informa-

tion from hospital admissions and drug consumption).

Each patient was given a progressive number to anony-

mize the data extracted, which was in full compliance with 

the Personal Data Privacy Act (Law 196/03) and the resolu-

tion issued by the Italian Personal Data Privacy Authority on 

March 1, 2012, and published in the Official Gazette no. 72 

on March 26, 2012. The patient anonymization process was 

performed by LHA staff at their offices. Informed consent 

is not required by the LHA ethics committees for using 

encrypted retrospective information. This study was noti-

fied to the local ethics committee in each participating LHA 

(Bergamo, Lombardy; Roma D, Lazio; Caserta, Campania) 

and the LHA ethics committees approved the study.
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Cohort definition
This observational retrospective study considered all patients 

aged ≥18 years with a diagnosis of RA and at least one bio-

logic drug prescription between January 2010 and December 

2012 (recruitment period). Diagnosis of RA was based on 

the hospitalization with a primary or secondary diagnosis of 

RA (ICD-9-CM code 714) and/or specific exemption codes. 

The prescription date of the first biological drug during the 

inclusion period represented the “index date” for each patient. 

From the index date onward, each patient was observed for 

at least 1 year (follow-up period).

In order to improve the representativeness of data, the 

drug utilization analysis took into account only biologics 

with a significant volume of prescriptions. Assuming a mean 

relative variability (coefficient of variation) of ~50% for the 

analyzed parameters, our sample size would make it pos-

sible to achieve an estimated precision (in terms of relative 

estimate error) of no less than 10% (with a 95% confidence 

interval [95% CI] level).

The clinical characteristics of the patients enrolled in 

this study were also investigated in the 12 months before 

the index date.

The presence of previous use of DMARDs and biologics 

agents was also evaluated. Patients who were already under 

treatment with biologic agents before the index date were 

defined established. Comorbidities were measured using 

the Charlson Comorbidity Index (CCI); the sum of weights 

related to each condition (ie, myocardial infarction, cancers, 

diabetes and ulcer) identified through treatments and hospi-

talizations. All comorbidities were evaluated in the 12-month 

period before the index data; the CCI score reflects a patient’s 

overall health status.

Drug utilization indicators
Patients were classified as persistent if they were still on 

treatment with the index drug during the last 3 months 

of the follow-up period. A switch, on the other hand, was 

defined as the presence of a biological 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, according to previously published 

methods.21,22

Costs of treatment
Health care consumption refers to the period 2010-2013. 

RA-related hospitalization (with a diagnosis of RA or other 

RA-related diagnoses), specialist outpatient services, instru-

mental diagnostics and pharmaceutical consumption were 

assessed. Specifically, the other RA-related diagnoses were 

uveitis (ICD-9-CM code: 364), fusion of metacarpophalan-

geal or interphalangeal joint spaces (ICD-9-CM code: 718), 

carpal tunnel syndrome (ICD-9-CM code: 354), pneumoco-

niosis or interstitial fibrosis (ICD-9-CM code: 515), cardiac 

conduction abnormalities or pericarditis or cardiomyopathy 

(ICD-9-CM codes: 420, 425), heart failure (ICD-9-CM code: 

428), cardiac conduction abnormalities (ICD-9-CM code: 

427), respiratory failure (ICD-9-CM code: 518) and anemia 

(ICD-9-CM codes: 280–285). The costs of each service/drug 

were calculated with reference to the time it was provided. 

Drugs were priced according to the NHS’s purchase price. 

Hospitalizations were calculated using the DRG tariffs (ver-

sion 24). DRG tariffs represent the reimbursement levels of 

the NHS to health care providers. This made it possible to 

calculate the mean annual cost of treatment for each patient.

For the first year of follow-up, the mean annual costs 

of treatment per patient were calculated separately for each 

pharmacological consumption indicator:

-	 mean costs per patient with or without a switch from the 

initial treatment;

-	 mean costs per patient with or without drug consumption 

escalation (≥30%) compared to the initial one;

-	 mean costs per patient with or without drug consumption 

reduction (≥30%) compared to the initial one.

The cost analysis was conducted from the perspective 

of the NHS. The currency reference used was the Euro (€).

Statistical analysis
Continuous variables are expressed as mean ± standard devia-

tion (SD), whereas categorical variables are reported as abso-

lute numbers and percentages. The significance of differences 

between raw/processed data was verified using a Student’s 

t-test (two samples) or chi-square test, as appropriate.

A generalized linear regression model was performed to 

identify the associations between total health care costs during 

the follow-up period and age, sex, CCI, drug dose escalation, 

drug dose reduction and switching among biologic agents.

A multivariable logistic regression model was performed 

to estimate the odds ratios (ORs) and 95% CIs and to examine 

predictors of persistence to therapy and switching among 

biologic agents.
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The model was used to identify differences in factors 

associated with persistence and switching among biologic 

therapies, adjusting for covariates such as age, male sex, CCI, 

drug dose escalation and drug dose reduction.

A p-value <0.05 was considered statistically significant. 

Statistical analyses were performed using Microsoft® Excel® 

for Windows® (Microsoft Corporation, Seattle, WA, USA) 

and SPSS® version 13.0 for Windows® (SPSS Inc., Chicago 

IL, USA).

Results
Overall, 564 patients met the inclusion criteria and were 

considered in the analysis. Subjects treated at baseline with 

adalimumab, etanercept, or infliximab accounted for 85% of 

the sample (474 of 564 patients) (Figure 1).

Only three biologics satisfied the inclusion criteria for this 

study: 1) adalimumab (n=144 patients), 2) etanercept (n=236 

patients) and 3) infliximab (n=94 patients).

Patients’ characteristics and utilization of prior health care 

resources are shown in Table 1. Mean age was 53.4 years (SD 

±13.0) for infliximab, 52.6 years (SD ±14.1) for etanercept 

and slightly higher for adalimumab 56.5 years (SD ±13.0); 

the majority of patients were female.

The percentage of subjects for whom DMARD therapy 

was previously used was 88.3% for infliximab, 81.3% for 

adalimumab and slightly lower for etanercept (76.3%). 

Patients who were already under treatment with biologic 

agents before the index date were almost the same for adali-

mumab and etanercept (43.8% and 44.5%, respectively) and 

slightly higher for infliximab (60.6%).

Figure 2 shows persistence data for the three biologics, 

calculated for the first year of treatment and, when avail-

able, for the second, third and fourth years of follow-up. In 

each year, etanercept showed better persistence with initial 

treatment than adalimumab or infliximab. In the first year, 

Adalimumab,
n=144

Etanercept,
n=236

Infliximab,
n=94

Abatacept,
n=38

Tociluzumab,
n=27

Golimumab,
n=21

Certolizumab,
n=4

Figure 1 Patient distribution by biologic drug at baseline.

Table 1 Baseline demographic, therapeutic and clinical 
characteristics of patients enrolled in the study

Infliximab 
(n=94)

Adalimumab 
(n=144)

Etanercept 
(n=236)

Age (years), mean ± SD 53.4 ± 13.0 56.5 ± 13.0 52.6 ± 14.1
Male, n (%) 29 (30.9) 28 (19.4) 51 (21.6)
Female/male ratio 2/2 4/1 3/6
CCI, mean ± SD 2.9 ± 1.3 3.0 ± 1.9 2.7 ± 1.4
Established*, n (%) 57 (60.6) 63 (43.8) 105 (44.5)
Pre-index DMARD  
use, n (%)

83 (88.3) 117 (81.3) 180 (76.3)

Notes: *Patients were already in treatment with biologic agents before the index 
date.
Abbreviations: SD, standard deviation; CCI, Charlson Comorbidity Index; 
DMARDs, disease-modifying anti-rheumatic drugs.
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Figure 2 Persistence with biologic therapy: adalimumab, etanercept and infliximab.
Notes: First year: Eta vs. Ada p=0.69; Eta vs. Inf p=0.007; Ada vs. Inf p=0.32. Second year: Eta vs. Ada p<0.001; Eta vs. Inf p=0.002; Ada vs. Inf p=0.54. Third year: Eta vs. Ada 
p=0.008; Eta vs. Inf p=0.014; Ada vs. Inf p=0.88. Fourth year: Eta vs. Ada p=0.002; Eta vs. Inf p=0.031; Ada vs. Inf p=0.62.
Abbreviations: Eta, etanercept; Ada, adalimumab; Inf, infliximab.
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Figure 3 Percentage of patients switching from initial therapy.
Notes: First year: Eta vs. Ada p=0.05; Eta vs. Inf p=0.25; Ada vs. Inf p=0.55. Second year: Eta vs. Ada p=0.18; Eta vs. Inf p=0.05; Ada vs. Inf p=0.64.
Abbreviations: Eta, etanercept; Ada, adalimumab; Inf, infliximab.
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81% of patients treated with etanercept were persistent with 

initial therapy, compared to 73% for adalimumab and 67% 

for infliximab. At 4 years, 45% of patients were persistent 

with etanercept treatment vs. 32% for infliximab and 29% 

for adalimumab. Etanercept showed a lower switch rate from 

initial therapy at 1 year (11%) and 2 years (7%) vs. adalim-

umab (18% and 11%, respectively) and infliximab (15% and 

13%, respectively) (Figure 3).

When assessing drug consumption variation, calculated 

for subjects persisting with initial treatment during the first 

year of follow-up, etanercept was characterized by the lowest 

number of patients increasing the initial drug consumption 

(2.6%) and by the highest number of patients reducing the 

initial drug consumption (10.5%) (Figures 4 and 5). With 

infliximab, no patient reduced the initial drug consumption, 

which was increased in ~20% of patients on infliximab during 

the first year of follow-up (Figures 4 and 5). For adalimumab, 

the percentage of patients increasing or reducing the initial 

drug consumption was the same (6.9%) (Figures 4 and 5).

These results were partially confirmed in the logistic 

regression analysis of the probability of remaining persistent 

and switch to another biologic drugs as a function of patient 

characteristics and their index therapy (Table 2). Model 

results show that in the RA sample, as compared to etanercept 

users, adalimumab users were less likely to be persistent (OR 

0.51; 95% CI: 0.31–0.82) and more likely to switch their 

index biologic drugs (OR 2.06; 95% CI: 1.10–3.86) during 

follow-up period. In addition, patients who had increased 
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Eta vs Ada p=0.04; Eta vs Inf p<0.001;
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Etanercept Infliximab

Figure 4 Percentage of patients with drug consumption escalation.
Abbreviations: Eta, etanercept; Ada, adalimumab; Inf, infliximab.
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their initial drug dose were more likely to switch their index 

biologic (OR 2.75; 95% CI: 1.40–5.38) during follow-up 

period. Other patient factors in the model were not significant 

predictors of persistence or switching among biologic agents.

Costs of treatment
The mean cost of treatment for a patient diagnosed with RA 

and persisting with the initial treatment during the first year 

of follow-up was calculated on the entire sample (n=474). 

The mean cost was €12,388, of which €12,096 was for 

pharmacological therapy and €292 for other health care costs 

(hospitalizations, specialist care, etc.). The mean cost of the 

three biologics was €14,182 for adalimumab (drugs: €13,816; 

other health care consumption: €366), €12,103 for etanercept 

(drugs: €11,823; other health care consumption: €280) and 

€11,002 for infliximab (drugs: €10,874; other health care con-

sumption: €128 [excluding infusion-related costs]) (Figure 6).

The treatment costs for patients switching from initial 

treatment during the first year of follow-up were higher 

than for patients who did not switch (€12,710 vs. €11,332). 

Obviously, the costs of treatment were seen to increase with 

increasing drug consumption (€12,949 vs. €11,352) and 

to decrease with drug consumption reduction (€10,503 

vs. €11,680) (Table 3). It is noteworthy that, for patients 

not persistent with their initial drug, other health care costs 

(hospitalizations, specialist care, etc.) were significantly 

higher than those for persistent patients (€1,088 vs. €375) 

(Figure 7).

These findings were partially confirmed by multivariate 

analysis (Table 4).

Discussion and conclusion
This analysis was based on information from the adminis-

trative databases of three Italian LHAs covering the 4-year 

period 2010–2013. Therefore, it was possible to create a large 

sample of RA patients who had been treated with a biologi-

cal therapy. In addition to the mean costs of treatment, we 

assessed indicators of consumption of biological drugs, such 
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Etanercept Infliximab

0.0

Figure 5 Percentage of patients with drug consumption reduction.
Abbreviations: Eta, etanercept; Ada, adalimumab; Inf, infliximab.

Table 2 Multivariable logistic regression model of persistence to therapy and switching among biologic agents

Persistence Switch

OR 95% CI p-Value OR 95% CI p-Value

Male 1.073 0.653–1.761 0.782 1.268 0.692–2.323 0.441
Age 1.000 0.985–1.016 0.970 0.990 0.971–1.010 0.335
CCI 0.934 0.824–1.060 0.291 1.110 0.951–1.296 0.185
Drug dose escalation 0.848 0.452–1.591 0.608 2.751 1.404–5.389 0.003
Drug dose reduction 0.855 0.469–1.558 0.609 1.631 0.780–3.409 0.194
Etanercept ref. ref.
Adalimumab 0.511 0.317–0.822 0.006 2.066 1.103–3.867 0.023
Infliximab 0.759 0.428–1.348 0.347 1.714 0.823–3.572 0.150

Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval; CCI, Charlson Comorbidity Index.
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Figure 6 Costs for the three biologics investigated*.
Notes: *Excluding infusion costs for infliximab.

Table 3 Mean annual costs of treatment per indicator of pharmacological consumption.

Biologics Other health care 
consumption

Total Difference p-Value

No switch €10,753 €579 €11,332 -€1,378 0.007
Switch €12,163 €547 €12,710
No drug consumption increase €10,732 €620 €11,352 -€1,597 0.005
Drug consumption increase €12,744 €205 €12,949
No drug consumption reduction €11,079 €601 €11,680 €1,177 0.027
Drug consumption reduction €10,106 €397 €10,503
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Figure 7 Costs for other health care consumption (excluding drugs).

as persistence, switch rate and drug consumption. Attempts 

were also made to identify relationships between these con-

sumption indicators and costs of treatment.

The features of treatment (eg, persistence, switch rate and 

drug consumption) seem to directly influence its costs. In 

subjects not persisting with initial treatment, other health care 

costs (hospitalizations, specialist services, etc.; €1,088) were 

approximately three times higher than for persistent patients 

(€375). This difference could suggest a positive effect on the 

quality of life for persistent patients. Etanercept showed the 

highest persistence with treatment; at the end of the 4-year 

follow-up, the number of patients persisting with etanercept 
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treatment was ~1.4 and 1.6 times higher than for infliximab 

and adalimumab, respectively. This finding is consistent with 

the results of two important Italian registries, GISEA (Italian 

Early Arthritis study)23 and LORHEN (Lombardy Rheuma-

tology Network),24 and with another study that, based on a 

local registry, estimated persistence with therapy at 12 years 

of the three most commonly used TNF inhibitors for the 

treatment of RA, showing that the risk of discontinuation for 

adalimumab (hazard ratio [HR] 2.35 [95% CI 1.73–3.21]) and 

infliximab (HR 1.55 [95% CI 1.14–2.11]) was significantly 

greater than for etanercept.25

Patients switching as early as the first year of follow-up 

had higher treatment costs than patients who do not switch 

(€11,332 vs. €12,710). This finding suggests that clinical 

conditions were likely deteriorating (higher consumption of 

medicinal products) and/or patients had switched to a differ-

ent pharmacological therapy that was more expensive than 

the previous. Herein, etanercept had the lowest switch rate 

to another therapy in the first and second years of follow-up.

Comparing the three biologics, in the first year of follow-

up, etanercept had the lowest percentage of patients showing 

a drug consumption increase (≥30% of initial dose) and the 

highest percentage of patients with a drug consumption 

reduction (≥30% of initial dose). Taking into account that 

for biologic drugs assessed in the study dose adjustments 

are observed in some patients, our findings show that there 

is a difference between the actual and theoretical costs of 

treatment.

This significant difference may be due to a number of 

reasons. One explanation might be the imbalanced distribu-

tion of baseline disease activity of the RA patients included 

in this study. Our findings might support the hypothesis that 

RA patients with pre-index DMARD or biologic drugs use 

might have higher severe disease. As a result, their disease 

may be managed more aggressively, and motivation for 

adhering to therapy may be greater.

Consumption data and costs estimated in this analysis 

should be interpreted in the light of some limitations. It was 

not possible to assign important clinical data such as the ini-

tial disease activity, a specific RA severity score, treatment’s 

efficacy and clinical decision to administer a given biologic 

agent (ie, high-risk patient), which were not retrievable from 

the data set given their administrative scope. Consequently, 

the analysis on the three biologics (adalimumab, etanercept 

and infliximab) could be characterized by patient recruitment 

bias, since the three groups we compared could have been not 

perfectly homogeneous in terms of disease severity. Another 

limitation is that 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. In addition, 

unlike adalimumab and etanercept, infliximab is given as 

an intravenous infusion; this may not only influence patient 

selection but is also likely to have an impact on costs that 

these administrative databases may not include. One study, 

conducted from a different perspective, estimated that the 

cost of a single infusion (including materials and health care 

professionals) was €43.40.26

Finally, it should be remembered that these results, since 

they refer to three Italian LHAs, are not exhaustive of RA 

treatment and costs; however, they suggest the opportunity 

to improve the resource allocation strategy of the Italian 

NHS. In reality, better knowledge of pre-existing prescrip-

tion patterns for RA and greater awareness of the economic 

burden of the disease could stimulate planning of health care 

interventions aimed at improving public health services for 

the management of this disease.
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