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Abstract
Objective

The aim of this study was to retrospectively examine the pattern of utilization in clinical practice and the costs 
of therapy of infl iximab in the treatment of refractory rheumatoid arthritis (RA).

Methods
Ninety-fi ve RA patients (22 newly treated and 73 maintenance patients) who received at least one infl iximab infusion 

during a selected observation period of one year were studied. After induction phase, infl iximab was given at initial dose 
of 3 mg/kg every 8 weeks. Based on clinical effi cacy measured by Disease Activity Score 28 (DAS 28) index, dose 

adjustments were performed by increasing pro kg dose and/or reducing infusion interval. Overall one-year’s treatment ’s treatment ’
costs were also examined.

Results
Sixteen (17%) out of 95 patients discontinued treatment before the end of the study owing to lack of effi cacy (15) or 

adverse events (1). Thirteen (59%) out of 22 newly treated patients experienced treatment escalation in the fi rst year of 
therapy by increasing dose (13.6%), reducing interval (9%), or both (36.3%). The mean infl iximab dose administered to 
all the patients was 3.57 mg/kg and the mean infusion interval was 50 days. Considering all expenditure items, the mean 
year treatment cost per patient was €8454,65. Infl iximab vial optimization allows us to reduce this amount to €7505,85, 

with a signifi cant saving of €948,80 per patient/year.

Conclusions
In this observational study, adjustments in infl iximab treatment in the fi rst year of therapy were common. Despite dose 

escalation, the mean dosing schedule does not signifi cantly differ from those recommended in the product label. 
The cost of treatment could be reduced by using infl iximab vial optimization.
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Introduction
The spectrum of therapeutic options 
for the treatment of rheumatoid arthri-
tis (RA) has deeply changed during the 
last few years as a result of the intro-
duction of biological drugs. 
Several randomised clinical trials and 
post-marketing experience with TNF-
α blockers have demonstrated a sig-
nifi cant improvement in clinical signs 
and symptoms, functional and general 
health status, and prevention of radio-
graphic damage in patients with severe 
and refractory RA (1-3). 
Based on the results of the ATTRACT 
study (4), in 1999, the US Food and 
Drug Administration (FDA) approved 
infl iximab, a chimeric monoclonal an-
tibody targeting human TNF-α, for the 
treatment of RA, in combination with 
methotrexate. According to the product 
label, infl iximab is administered by in-
travenous infusion using a loading dos-
age of 3 mg/kg given at weeks 0, 2 and 
6, followed by administration every 8 
weeks thereafter.
Despite the impressive effi cacy of in-
fl iximab standard dosing protocol in 
clinical trials, in the same studies, 
higher doses and/or more frequent dos-
ing suggested a potential for additional 
improvement (5). These results and 
clinical experience led to the concept 
of infl iximab treatment escalation as an 
approach aimed to reduce the incidence 
of incomplete clinical response. 
The experience of many clinical trials 
demonstrated the effi cacy of increasing 
infl iximab dose over 3 mg/kg (usually 
to 5 mg/kg and over) and reducing the 
infusion maintenance interval to under 
8 weeks (6-8). 
In the fi rst post-marketing period, 
since 2001, infl iximab therapy in Ita-
ly has been necessarily related to the 
ANTARES Project (9), an observation-
al study planned by the Italian Society 
of Rheumatology, that collected data 
from all RA patients treated with bio-
logical drugs from 2001 to 2004.
The ANTARES Project was designed 
to standardize the use of TNF-α block-
ers in severe refractory RA by selected 
Rheumatology Units and to establish 
guidelines for the selection of eligible 
patients. Moreover, this trial strictly 
regulated dosage and schedule of ad-

ministration of each drug as indicated 
in the product label. 
By the end of the ANTARES Project, 
Italian rheumatologists could prescribe 
biological drugs without the restrictions 
of the clinical trial. This condition led to 
a progressive increase of eligible RA pa-
tients and to the possibility of adapting 
the anti-TNF-α (especially infl iximab) 
dosing schedule to the single patient. 
Obviously, this new scenario can pro-
duce an increase in drug consumption 
and consequently in infl iximab admin-
istration costs.
However, we have recently audited our 
practice in the use of infl iximab and 
have found imaginative ways of reduc-
ing wastage of an expensive resource 
such as vial optimization of patients in-
fused at the same time. 
To date, there are no data in Italy show-
ing the average infl iximab dose and dos-
ing interval used to treat RA in a usual 
clinical setting. Furthermore, many phy-
sicians overestimate the real measure of 
dose escalation and the actual cost of an 
infl iximab infusion. 
Therefore, we conducted a retrospec-
tive analysis of one year’s utilization of 
infl iximab in RA patients in our daily 
clinical practice, with the aim of better 
understanding the pattern of use of this 
anti-TNF-α in our Rheumatology Unit 
(with an emphasis on treatment esca-
lation) and quantifying the true infl ixi-
mab economic impact in the manage-
ment of RA in Italy, from a health-care 
system perspective.  

Patients and methods
Study sample selection
We performed an observational retro-
spective study based on the Gaetano 
Pini Institute database of patients treat-
ed with biological drugs. 
The analysis included all RA patients 
aged ≥18 years (fulfi lling the Ameri-
can College of Rheumatology Criteria 
(10)) who received at least one intrave-
nous infusion of infl iximab in a select-
ed period of 365 days, from May 2003 
to April 2004. Patients were excluded 
if they had one or more medical claims 
with a listed diagnosis of psoriatic ar-
thritis or ankylosing spondylitis during 
their history. These exclusion criteria 
were implemented to avoid including 
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in the study sample patients who have 
might received infl iximab for another 
disease (because dosing may be differ-
ent for these indications as compared 
with RA). 
We obtained a study group of 95 pa-
tients who had received a total of 590 
infusions of infl iximab throughout the 
observation period. 

Study outcomes
Infl iximab is dispensed in 100 mg vi-
als in powdered form; we used vials 
of sterile water (10 ml) to reconstitute 
the infl iximab powder and then 250-ml 
bags of normal saline for the infusion. 
After the reconstitution, infl iximab may 
be conserved at 2-8°C for a maximum 
of 24 hours before the administration.
Applying standard guidelines for RA 
patients, infusions were initially given 
on day 0, 15, 45 and then every 8 weeks, 
starting at the infl iximab recommended 
dose of 3 mg/kg. 
At the time of initiation of infl iximab, 
data were recorded on age, weight, 
duration of disease, concomitant dis-
ease modifying anti-rheumatic drugs 
(DMARDs) treatment, and disease ac-
tivity (measured by Disease Activity 
Score 28 [DAS 28]) for each patient 
(11). For every infusion, data on effi ca-
cy, infusion interval, infl iximab pro-kg 
dose, side effects and treatment discon-
tinuations were collected. 
Clinical response was evaluated at 
each infusion by variation of DAS 28 
values versus baseline. We considered 
patients with reduction of DAS 28 > 
1.2 as good responders, with reduc-
tion between 0.6 and 1.2 as moderate 
responders, and with reduction < 0.6 as 
non responders (12). 
For moderate and non responder pa-
tients, physician decided to modify in-
fl iximab schedule by progressively in-
creasing pro-kg dose from 3 to a maxi-
mum of 5 mg/kg and/or by reducing the 
infusion interval from 8 to a minimum 
of 6 weeks. (13, 14)
For persistent (at least 6 months) good 
responders, the interval between infu-
sions was progressively increased from 
8 to a maximum of 12 weeks, whereas 
the pro-kg infl iximab dose was never 
reduced under 3 mg/kg.
We calculated all the costs, measured 

in euro, of this therapy with the aim of 
establishing the cost for each infusion 
and the economic burden of one year’s 
treatment with infl iximab.
The cost per vial of infl iximab during 
the observational period was €496,49; 
we counted the cost of concomitant 
DMARDs treatment (in terms of thera-
py days) based on the national pharma-
ceutical tariffs, too. 
The consumption of health-care re-
sources needed for the infusions covered 
all possible expenditure items required 
to complete the treatment (nursing and 
medical staff, material required for in-
travenous infusion, and waste disposal). 
The cost of nursing and medical staff 
required for each infusion was calcu-
lated considering their cost per minute 
and the mean salary of Lombardy hos-
pitals (15). At the moment of our anal-
ysis, the mean annual salary of a pro-
fessional hospital nurse was €39,000, 
and we assumed that she works 1512 
hours per year (36 h/week for 42 work-
ing weeks/yr), with a per-minute cost 
of €0.43. The mean annual salary of a 
National Health System (NHS) rheu-
matologist was about €83,000, and we 
assumed that he works 1428 hours/year 
(34 h/week for 42 weeks/yr, not includ-
ing 4 h/wk for updating), giving a per-
minute cost of €0.97.
Based on direct observations at our 
Rheumatology Unit and bearing in 
mind that in our hospital the high vol-
ume of patients leads to the simultane-
ous infusions of several patients, we 
estimated that each infusion required 
20 and 15 minutes for the nurses and 
doctors, respectively.
The estimated cost of materials used to 
perform each infusion, including ster-
ile water for the drug reconstitution, sa-
line solution for dilution, drip kit, cot-
ton wool, disinfectant, rubber gloves, 
butterfl y needle and syringe, was also 
calculated.
The cost of waste disposal was estimat-
ed at €0.96 /kg (incl. VAT) (15). 
We then added 20% for overheads, on 
the basis of sample surveys in some 
hospitals in the Lombardy region.

Statistical analyses 
Demographic and clinical characteristics 
of the study sample were summarized, 

including age, gender, disease duration, 
DMARDs therapy history, and disease 
activity. 
Descriptive statistics including mean, 
standard deviation, and median on in-
fl iximab initial and last dosing (pro kg 
dose and infusion interval), infusion 
related costs, and one year’s treatment 
total cost. 
All data were analyzed using the statis-
tical software SPSS® (SPSS Inc, Chica-
go, Illinois, version no. 11). Statistical 
comparison between sample subgroups 
were undertaken using an unpaired t-
test, while differences in initial versus 
last mean dose of infl iximab were as-
sessed using a paired-sample Student’s 
t-test. 

Results
Study population
A total of 95 RA patients received at 
least one infl iximab infusion through-
out the study. 
Of these, 73 were already receiving 
infl iximab at the start of the observa-
tion period from a median time of 606 
days, and continued on the maintenance 
schedule. The other 22 patients started 
taking infl iximab during the observa-
tion period, receiving fi rst of all the in-
duction phase established by the normal 
therapeutic schedule, involving three 
infusions at shorter intervals (days 0, 
15 and 45).
During the observation period, in the 
de novo subgroup 5 (22.7%) out of 22 
patients stopped infl iximab treatment 
because of lack of effi cacy (4 patients, 
18.1%) or adverse events (1 patient, de-
veloped Legionella pneumonia, 4.5%). 
In the maintenance group, 11 (15%) out 
of 73 patients stopped the therapy, all 
because of lack of effi cacy. In the whole 
series, 16 (17%) out of 95 patients dis-
continued infl iximab before the end of 
the study.
All the demographic characteristics of 
the study population are summarized in 
Table I. 
The mean (±SD) age of the whole 
group was 57 (±7.8) years, with more 
than 60% of patients aged between 50 
and 70 yrs. There was a large majority 
of women (86.5%). Mean body weight 
was 63 kg. The mean duration of the 
disease was 13.9 (± 4.4) years (15.3 



48

Infl iximab utilization and costs in RA / E.G. Favalli et al.

for patients already receiving treatment 
and 9.3 for those starting during the 
year). The most common reason for dis-
continuation of prior DMARD therapy 
was lack of effi cacy, although a signifi -
cant number of patients discontinued 
DMARD treatment due to toxicity. 
At baseline, all patients had an active 
RA (DAS 28 >3.2), with a mean of 5.16 
(5.30 for patients already receiving 
treatment, and 4.73 for those starting).
Consistently with the long duration of 
disease, patients had received multiple 
DMARDs before starting infl iximab 
treatment (35.8% of patients had taken 
at least four different DMARDs and 
67.9% at least three). Only 22.1% had 
taken fewer than three DMARDs before 
starting infl iximab. All the patients had 
had at least three months of combination 
therapy with two or more DMARDs; 
10.5% had had three-drug therapy, and 
97.8% two drugs. The most frequent 
combination therapy was methotrexate 
plus chloroquine (34.7%).

Treatment analysis
We performed a total of 590 infusions 
of infl iximab throughout the observa-
tion period. De novo patients received 
a total of 125 infl iximab doses, while 
maintenance subgroup received a total 
of 465 infusions. 
The mean ± SD infl iximab dose at each 
infusion was 3.57 ± 0.57 mg/kg, with a 
weighted mean consumption per infu-
sion of 227.29 ± 44.98 mg; these values 
differed signifi cantly (p differed signifi cantly (p differed signifi cantly ( < 0.0001) be-
tween patients receiving maintenance 
treatment (3.63 ± 0.58 mg/kg, 227.16 
± 43.88 mg per infusion) and those just 
starting (3.36 ± 0.48 mg/kg, 227.76 ±
49.05 mg per infusion).
The mean ± SD interval between infu-
sions throughout the study, refl ecting 

the initial induction phase or the main-
tenance schedule, was on average short-
er in the de novo patients (39.3 ± 15.5 
days, 5.6 ± 2.2 weeks; median 43 days, 
6.14 weeks) than in those already under 
treatment (52.8 ± 12.2 days, 7.5 ± 1.7 
weeks; median 50 days, 7.14 weeks); 
the mean interval for the whole series 
was 50.0 ± 14.0 days (7.1 ± 2.0 weeks; 
median 49 days, 7 weeks).
The mean number of infusions per year 
was 5.68 in the de novo subgroup, 6.36 
in maintenance patients, and 6.21 in all 
patients.
Analysis of treatment escalation was 
conducted only in the de novo patients 
with the aim of verifying changes in in-
fl iximab schedule during the fi rst year 
of treatment. 
Treatment escalation was defi ned as 
a decrease in the maintenance inter-
val between infusions to < 7 weeks, 
an increase in the dose per kilogram 
of weight to > 3 mg/kg, or both. Us-
ing these criteria, 13 (59%) of 22 pa-
tients had a treatment escalation dur-
ing the observation period; of these, 3 
patients (13.6%) had only an increase 
in the dose, 2 patients (9%) had only a 
decrease in the interval, and 8 patients 
(36.3%) had both the conditions. In 
total, 11 patients (50%) had a dose in-
crease and 10 (45.4%) had an interval 
decrease. In this subgroup, infl iximab 
was started at a mean ± SD dosage of 
2.99 ± 0.06 mg/kg (median 3.0 mg/kg, 
range 2.86 – 3.08 mg/kg), and at the 
end of observation period the mean 
dosage was 3.62 ± 0.59 mg/kg (median 
3.58 mg/kg, range 2.86 – 5 mg/kg; p = 
0.0005), with a percentage of increase 
from baseline of 21.4%. The mean ±
SD time to dose escalation was 131.5 ±
36.3 days after the fi rst infl iximab infu-
sion (median 137 days). 

The analysis of interval infusion chang-
es in maintenance subgroup showed 
that the mean ± SD interval started at 
53.7 ± 14.1 days (7.6 ± 2.2 weeks; me-
dian 49 days, 7 weeks), and at the end 
of observation period the mean interval 
was 53.5 ± 13.9 days (7.5 ± 2.2 weeks; 
median 50 days, 7.14 weeks).
Starting from the mean infl iximab dose 
per infusion, and considering that the 
drug is supplied in 100-mg vials, the 
mean number of vials employed per 
infusion should be therefore 2.61 for 
each patient. However, this fi gure, cor-
responding to a mean dosage of 261 
mg, is purely theoretical, based on the 
hypothesis that each patient used the 
whole pack as required by the indi-
vidual dosage, including what was left 
over after reconstitution.
Nevertheless, we have been able to 
demonstrate that, by ensuring that sev-
eral patients are infused at the same 
time, we can reduce the number of vi-
als required overall. Instead of discard-
ing the portion of the vial not required, 
it can be used for another patient being 
infused at the same time.
Therefore, in our Rheumatology Unit, 
we planned infusions so as to opti-
mize drug consumption. Thus, it seems 
therefore realistic to assume that the 
mean drug dose per infusion is the one 
in mg, corresponding to the real number 
of vials used.
Analysis of concomitant DMARD 
treatment showed that 87.5% of pa-
tients received MTX (median dose 12.5 
mg/week), alone (81.5%) or in com-
bination with other DMARDs such as 
cyclosporine and hydrossicloroquine 
(5.3%). Few patients (3.2%) were treat-
ed with cyclosporine alone and there 
were only isolated cases treated with 
lefl unomide, gold salts or antimalarials 
as single-drug therapy.

Resource consumption
The costs of infl iximab were calculated 
as a range from a minimum which was 
the cost of the drug actually admin-
istered by optimization of vials, to a 
maximum corresponding to the cost of 
the total vials which should have been 
used without optimization.  
The mean infl iximab cost per infusion 
ranged from €1078.90 to €1197.19 for 

Table I. Demographic characteristics of study population.

  Mean ± SD
De novo patients Maintenance patients All patients

Age (yrs) 56.25 (± 7.5) 57.48 (± 7.9) 57.27 (± 7.8)

Disease duration (yrs) 9.3 (± 3.7) 15.3 (± 4.7) 13.9 (± 4.4)

Sex (M/F) 5/19 8/64 13/82

N° of previous DMARDs 4.12 (± 0.83) 4.21 (± 0.89) 4.16 (± 0.85)

DAS 28 at baseline 4.73 (± 0.77) 5.30 (± 0.92) 5.16 (± 0,91)

Rheumatoid factor >10 IU/ml 80% 86% 84%
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de novo subgroup, from €1144.03 to 
€1326.92 for maintenance subgroup, 
and from €1128.46 to €1295.89 for all 
patients.
The costs related to consumption of 
health-care resources needed for each 
infusion (with 20% added for over-
heads) were €14.94 (incl. VAT) for 
materials used to perform infusion, € 
0.05 (incl. VAT) for waste disposal, 
and €8.60 and €14.95 for nursing and 
medical staff respectively, with a total 
cost of these items of €43.40. 
Thus, the mean total cost per infusion 
ranged from €1122.30 to €1240.59 
for de novo patients, from €1187.43 
to €1370.32 for maintenance patients, 
and from €1171.86 to €1339.29 for the 
whole series.
Based on the number of infusions per 
year in each subgroup, we calculat-
ed the costs per patient of one year’s 
therapy with infl iximab. It ranged from     
€6593.50 to €7288.44 for de novo 
patients, from €7509.23 to € 8655.82 
for maintenance patients, and from 
€7277.89 to €8317.69 for the whole 
series.
At the end, we estimated that the mean 
cost per patient of one year concomi-
tant treatment with DMARDs was 
€227.96.
Total costs of one year’s treatment with 
infl iximab plus DMARDs ranged from 
€6821.46 to €7516.40 for de novo
subgroup, from €7737.19 to € 8893.78 
for maintenance subgroup, and from 
€7505.85 to €8454.65 for all patients 
(Table II)

Discussion
Several well-designed randomised clin-
ical trials have defi nitely shown that in-
fl iximab has an impressive effi cacy in 
the treatment of early and long-standing 
refractory RA.
Although the recommended dosing 
schedule for infl iximab is at the lower 
end of doses that were evaluated in 
these clinical studies, pharmacokinetic 
modelling has suggested that treatment 
escalation, either decreasing the inter-
val between infusions or increasing 
infl iximab pro-kg dose, may result in 
improved effi cacy. 
Therefore, we conducted a retrospec-
tive analysis to characterize the pattern 

of infl iximab utilization in Italy and to 
establish the economic burden of one 
year’s treatment with infl iximab.
We treated 95 RA patients perform-
ing 590 infl iximab infusions during 
the study period. Although the size of 
the cohort was modest, we believe this 
is a group which is representative of 
a “real life” clinical practice. In fact, 
most of the patients had long-standing 
RA (mean disease duration 13.9 years) 
with multiple DMARDs failure (mean 
3.4) and high disease activity (mean 
DAS 28 5.16, with all patients having a 
DAS 28 > 3.2).
Sixteen patients stopped infl iximab 
treatment throughout the observational 
period (5 in the de novo subgroup and 
11 in the maintenance subgroup). The 
rate of discontinuation in the de novo 
patients was 22.7%, not signifi cantly 
different from the proportion of discon-
tinuation at 1 year reported in the AT-
TRACT trial (22%) (4), but higher than 
the one reported by Stern and Wolfe 
(14%) (21).
In the last few years the question of in-
fl iximab dose escalation as an effective 
approach to an inadequate clinical re-
sponse has become very suggestive.
Ariza-Ariza et al. (22) recently pub-
lished a systematic review of literature 
performed to estimate the frequency of 
this therapeutic approach. Their analy-
sis of 15 reports demonstrated that 
53.2% of all infl iximab patients needed 
a dose escalation during the fi rst year of 
treatment. The reported times elapsed 
to dose escalation ranged from 128 to 
254 days.
In our cohort, treatment escalation dur-
ing the fi rst year was also very com-
mon, occurring in 59% (13 out of 22) 
of de novo patients treated with infl ixi-
mab after a median time of 137 days of 
therapy. This approach was effective in 
9 of them, while only 4 patients discon-
tinued the treatment because of lack of 

effi cacy despite dose intensifi cation.
Patients in the maintenance subgroup 
(already treated with infl iximab from a 
median time of 606 days at the moment 
of enrolment) did not require any dose 
escalation during the observation pe-
riod. However, 11 of them, who had al-
ready experienced treatment escalation 
before enrolment, had to stop infl iximab 
therapy because of lack of effi cacy. 
The magnitude of the dose increase, 
reported by Ariza-Ariza et al. as the 
percentage of increase from baseline, 
ranged from 29% to 43%, while in our 
cohort it was slightly lower (21.4%). 
As an effect of dose intensifi cations, 
we registered in the de novo patients a 
signifi cant increase of the mean infl ixi-
mab dosage at the end of observation 
period (3.62 mg/kg every 7.1 weeks) 
compared to baseline. This value is ex-
actly the same registered in the mainte-
nance subgroup of patients (3.63 mg/kg 
every 50 days), determined by similar 
treatment escalations performed before 
study enrolment. 
In conclusion, dose escalation starting 
from recommended dosage schedule of 
3 mg/kg every 8 weeks occurs in the ma-
jority of patients and in more than half 
of cases this practice is necessary during 
the fi rst year of treatment. However, in 
our cohort of patients the mean infl ixi-
mab dose keeps signifi cantly lower than 
the highest dosing schedule used in RA 
dose fi nding trials (up to 10 mg/kg) and 
in the treatment of other diseases such 
as ankylosing spondylitis, psoriatic ar-
thritis or Crohn’s disease (5 mg/kg). 
Although infl iximab dose intensifi ca-
tion may be commonly used and ben-
efi cial in the treatment of patients who 
may not be responding optimally to 
infl iximab therapy, it remains to be de-
termined the economic impact of this 
higher drug consumption.
Total costs of one year’s infl iximab 
therapy was calculated including all 

Table II. Annual infl iximab administration total cost per patient (€).

Drug acquisition cost All expenditure items

Optimized Not optimized Optimized Not optimized

De novo patients € 6593.50 € 7288.44 € 6821.46 € 7516.40

Maintenance patients € 7509.23 € 8655.82 € 7737.19 € 8893.78

All patients € 7277.89 € 8317.69 € 7505.85 € 8454.65
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possible expenditure items required to 
complete the treatment, either the drug 
acquisition cost, or the consumption of 
health-care resource needed for the in-
fusions (nursing and medical staff, ma-
terial required for intravenous infusion, 
and waste disposal). 
Obviously, infl iximab acquisition cost 
(€1295.89 per infusion in all patients) 
is widely the most important item in 
the determination of the total treatment 
amount, while the burden of health-care 
consumption (€43.40 for each infusion) 
and concomitant DMARDs therapy 
(€227.96 per year) is much lower. 
Considering all items, in our whole 
study group we estimated a mean year 
treatment cost per patient of € 8454.65. 
Analysis of subgroups revealed a much 
lower amount for the de novo patients 
(€7516.40) versus maintenance pa-
tients (€8893.78), as the expected re-
sult of the different infl iximab dosing 
schedule. 
A comparison with other data from inter-
national literature is not simple because 
infl iximab acquisition cost differs sig-
nifi cantly from one nation to another. 
Weycker et al. (23) conducted a retro-
spective study with data from 2 large 
automated US health-care claims da-
tabase, in which infl iximab acquisition 
cost showed to range from $16.759 to 
$18.611 per year. 
Gilbert et al. (24) examined economic 
impact of infl iximab dose escalation in 
a population of 598 patients and demon-
strated a mean year cost of $13.470, sig-
nifi cantly higher in patients who experi-
enced an increase in dose than in those 
with no change ($15.998 vs. $10.000; p 
< 0.0001). These fi ndings are consist-
ent with those reported by Ollendorf et 
al. (25), who showed an infl iximab ac-
quisition cost higher by more than 50% 
among patients with upward dose ad-
justment versus those without dose in-
crease ($16.336 vs. $9.573; p < 0.001).
To date in the literature, there are no 
Italian data on the infl iximab economic 
burden to compare with.  
Since all biological therapies are costly 
and totally refunded by the state health-
care service, we have looked at the 
ways of maximizing the use of these 
treatments whilst ensuring that eligible 
patients are treated. 

As other authors recently demonstrated 
(26), we suggested that the cost of inf-
liximab infusions with a vial optimiza-
tion would reduce simply by ensuring 
that other patients were infused on the 
same occasion and an excess of the 
drug from one patient was used for an-
other patient. 
With the careful application of this 
policy, we have been able to keep drug 
wastage to a minimum and to reduce 
the yearly treatment cost per patient 
from €8454.65 to €7505.85, with a 
signifi cant saving of €948.80 per pa-
tient/year. Applied to whole study pop-
ulation, it means the possibility of sav-
ing €90136.00 per year overall.
Because the current study is a retrospec-
tive analysis over a short period, it is dif-
fi cult to accurately determine if patients 
received a prolonged benefi t from inf-
liximab dose escalation. Furthermore, 
we collected no data on changes in cor-
ticosteroids and methotrexate regimen 
during the observation period. However, 
our major focus for this study was sim-
ply to document the true magnitude of 
dose escalation in clinical practice and 
its real impact on the economic burden 
of infl iximab therapy. 
Finally, the cost estimates generated in 
this study did not examine the impact 
on overall direct and indirect medical 
costs from the use of infl iximab, nor 
was this intended to evaluate the poten-
tial cost-effectiveness of this agent in 
the treatment of RA. 
Despite the limitations noted above, we 
believe our study has important impli-
cations. 
As indicated by the majority of authors, 
the results of our analyses confi rm that 
also in Italian clinical practice infl ixi-
mab dose escalation as the consequence 
of lack of effi cacy is very common. In 
our experience, in half the patients this 
approach occurred in the fi rst year of 
treatment and dose intensifi cation was 
obtained by either dose pro kg increase 
or infusion interval shortening. 
Despite this dose escalation, in our co-
hort, mean pro kg dose and mean infu-
sion interval do not signifi cantly differ 
from those recommended in the product 
label and, in the same way, the cost of 
one year’s infl iximab treatment does not 
signifi cantly increase. 

Given the high cost of acquisition of 
TNF-α blockers, vial optimization may 
be an important policy in the perspec-
tive of maximizing the use of scarce 
resources.
In fact, in our population of 95 patients, 
the amount of saving obtained by vial 
optimization may allow us to treat 10 
more patients without an increase in 
the total expense. 
Future prospective analyses should ex-
amine the cost-effectiveness of infl ixi-
mab therapy, when used at the dosing 
schedule commonly applied in Italian 
clinical practice. 
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