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Abstract:  
 
Objective: Study the economic impact and persistence of Inflectra® in rheumatoid arthritis 
(RA), psoriatic arthropathy (PSA), psoriasis, ankylosing spondylitis (AS) naïve, and 
Remicade® switched patients. 

Methods: Retrospective observational cohort study of patients treated with Inflectra® for 
more than six months in a five years analysis. We collected age, sex, indication, dose, and 
persistence (in years) for Inflectra® naïve and Remicade® switched patients. Efficacy 
endpoints included a disease activity score calculator for rheumatoid arthritis (DAS28) and 
bath ankylosing spondylitis disease activity index (BASDAI). Safety was also assessed. We 
determined each patient's actual cost of Inflectra® treatment from individualized IV 
administration and correlated dates during the study period. We simulated the actual cost of 
these patients if the patients received Remicade®.  

Results: During five years, 62 patients (38 women; 31 AS, 18 RA, 13 PSA were treated with 
Inflectra®. 33 (53%) patients were naïve patients, and 29 (47%) were Remicade® switched 
patients. In Sept 2019, 33 patients continued on Inflectra® treatment (11 naïve; 22 
Remicade® switched) in clinical remission. Twenty-nine patients discontinued therapy, 24 
due to relapse, and five due to adverse reactions. All patients with Inflectra® presented a 
persistence of 24.4±7.4 months. The persistence in naïve patients was 19.1±4.4 months 
and in Remicade® switched patients was 29.7±5.8 months. The total associated costs of 
the Inflectra® treatment throughout the observation period were 901.840€. If these patients 
had been treated with Remicade®, the total cost of therapy would have been 1.099.803€. 
The use of Inflectra® saved 197,964€ during five years.  

Conclusions: Inflectra® produces similar persistence and substantial cost savings when 
used in Infliximab naïve patients and Remicade® switched patients. 
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WHAT IS KNOWN ABOUT THIS SUBJECT? 

The long-term Efficacy, safety, and toxicity of infliximab 
originator are well established, with years of treatment 
of rheumatic diseases in clinical trials and real-world 
evidence studies—multicenter randomized phase 3 
studies of Inflectra®were conducted in RA and AS 
patients. Clinical comparability to the originator 
Infliximab was demonstrated concerning the Efficacy 
and safety profile for those diseases. Few real-world 
clinical studies have studied the long-term Efficacy or 
safety of Inflectra® in naive, and Remicade® switched 
patients with rheumatic diseases. Small sample sizes, 
inconsistent data collection, and low follow-up periods 
characterize these. Furthermore, only the short-term or 
related persistence of the Infliximab CT-P13 was 
studied in Caucasian patients. 

WHAT THIS STUDY ADDS 

This study provides long-term real-world data from 
Spanish naïve, and Remicade® switched patients with 
AR, PSA, and AS treated with Inflectra®. Furthermore, 
this study offers important insights into the Efficacy and 
tolerability of Inflectra® during long-term treatment in 
naïve and switched patients with AR, PSA, and AS 
patients. 

INTRODUCTION 

Biotherapies significantly impact rheumatology 
diseases and are associated with a high cost for the 
health system. Biosimilar drugs contain an active 
substance version of an already authorized original 
drug whose patent has expired. Biosimilars are similar 
to licensed biologic medicines in quality, safety, and 
Efficacy, but with a lower cost. Therefore, these 
medicines contribute to lowering the cost of biological 
medicines with a significant impact on the accessibility 
of medicines [1]. 

Infliximab is an alpha tumor necrosis factor approved 
for rheumatoid arthritis (RA), psoriatic arthropathy 
(PSA), psoriasis, ankylosing spondylitis (AS), Chron's 
disease and ulcerative colitis. The objective of 
treatment with Infliximab is to substantially achieve 
clinical remission and improve the patient's condition 
without increasing the risk of serious side effects. The 
long-term Efficacy, adherence, and safety of infliximab 
originator are well documented, with years of 
experience treating rheumatic diseases. Multicenter 
randomized phase 3 studies of Inflectra® were 
conducted in RA and AS patients. Clinical 

comparability to the Infliximab originator was 
demonstrated concerning Efficacy as a safety profile 
for those diseases [2,3]. Open-label extensions to the 
clinical studies in RA and AS patients showed over 102 
weeks, its similar Efficacy and safety of Inflectra® to 
reference Infliximab maintained [4]. However, few real-
world clinical studies have investigated the long-term 
Efficacy or safety of Inflectra® in naive and Remicade® 

switched patients with RA, PSA, and AS. These are 
characterized by a small sample size, inconsistent data 
collection, and a low follow-up period [5,6]. Hence 
questions remain regarding the performance of long-
term use of Infliximab CT-P13 in a real-world setting. 

In January 2015, the Sagunto Hospital Commission of 
Biological Therapies approved the implementation of a 
biosimilar program to use Inflectra® in naive 
rheumatology patients and switched rheumatology 
patients from Remicade® in clinical remission. The 
study's objective is to determine the persistence, and 
long-term clinical and economic impact of Inflectra® in 
RA, PSA, AS naïve, and Remicade® switched patients 
in a real-world setting during five years of follow-up.  

MATERIALS AND METHODS 

We performed an observational, retrospective cohort 
investigation of patients treated with Inflectra® for at 
least six months in a five years analysis, Patients with 
RA, AS, and PSA, defined by ACR criteria [7] and the 
modified New York criteria [8] respectively, who began 
Inflectra® therapy were included in the study. Clinical 
and demographic data were obtained from 
Rheumatology Department clinical records; age, 
gender, weight, date of RA AS and PSA diagnosis, 
naïve to biologics or pretreated with Remicade® and 
Inflectra® therapy prescribed (type, dose, starting and 
ending dates of the treatment) and the persistence (in 
years) of Inflectra® patients (naïve and switched), 
during the study. Individualized drug dispensations and 
correlated dates during the study period were collected 
from Outpatient Clinic Hospital Pharmacy software 
FARMIST/DISPENSA (Oncopharm® Health 
Information Technology). We also identified the 
circumstances surrounding any suspension of 
Inflectra® and substituting of a different biological 
medication. Following recommendations from the 
European League Against Rheumatism (EULAR), the 
criteria for therapeutic cessation were implemented. [9-
11]. Persistence was defined as the length of time on 
treatment and was calculated from the beginning to the 
end of Inflectra® therapy. Patients who were still 
receiving treatment at the time of data extraction and 
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patients who were lost to follow-up were included in the 
analysis and were said to have a censored 
discontinuation time. Regardless of the length of the 
interruption, data from all patients who temporarily 
stopped receiving biologic treatment and then resumed 
it were included in the analysis of the primary outcome. 
The time it took for patients to quit receiving trial 
therapies permanently was known as the "time to 
treatment discontinuation." Furthermore, reasons for 
treatment discontinuation, comorbidities reported when 
starting the first or second biological agent, and 
infections occurring during treatment were recorded. 

Clinical activity was evaluated using clinical activity 
indexes DAS28 and BASDAI on starting Inflectra® and 
when the final assessment was made (or before if 
Inflectra® had to be discontinued earlier). We mimicked 
the cost of Infliximab treatment for these patients as if 
they had received Remicade® for each of their 
Inflectra® treatment periods. Prices for Remicade® 
and Inflectra® were obtained from the price bulletins 
published by the Spanish Medicines Agency (ex-factory 
price + VAT as of September 2022). 

All the patients who belonged to the study were invited 
to participate voluntarily and signed informed consent 
at the start of treatment. Since the data used for this 
study were de-identified and only aggregated results 
were reported, the study was exempt from review by 
the Institutional Review Board. 

RESULTS 

During this period, 62 patients (38 women), aged 
52±20 years and weight of 75±27 kg, received 
Inflectra® for at least six months: 31 AS patients 
(50%), 18 RA patients (29%) and 13 PSA patients 
(21%). Of the 62 patients, 33 were Inflectra® naive 
patients (54%), with 34% of these patients naïve to 
biologics; 15 patients with AS, 13 patients with RA, and 
five patients with PSA. 29 patients were switched from 
Remicade®(46%) with 51% naïve to biologics; 16 
patients with AS, five patients with RA and eight 
patients with PSA. The distribution of naive and 
switched patients according to their diagnosis is 
presented in Figure 1. 

At the end of the study, 33 patients (54%) continued 
with the Inflectra® treatment; 23 naïve patients (12 AS 
patients, 9 RA patients, and 2 PSA patients) and 10 
switched Remicade® patients (7 AS patients, 2 RA 
patients, and 1 PSA patients). All patients that 
continued on Inflectra® therapy showed up DAS values 

of 28 <2.6 [12] or a BASDAI <2 [13,14]. Twenty-nine 
patients discontinued Inflectra®; 10 naïve patients (3 
AS patients, 4 RA patients, and 3 PSA patients) and 19 
switched patients (9 AS patients, 3 RA patients, and 7 
PSA patients), 24 patients due to a relapse in their 
rheumatic disease and five patients due to adverse 
effects (1 patient suffered rash, three upper chest 
infections and 1 with persistent diarrhea). 

 
Figure 1: Distribution of Naive and Switched patients 
according to their diagnosis. 

The median persistence on I Inflectra® was 24.4±7.4 
months (range = 1 to 5.5 years). The total persistence 
of AS patients was 22.7±3.7 months. RA patients of 
19.2±5.4 months and PSA patients had persistence of 
31.7±16.7 months. The median retention duration of 
naive Inflectra® patients was 19.1±4.4 months. AS 
patients had a median persistence of 19.1±4.7 months, 
RA patients 13.8±3.2 months, and PSA patients 
24.5±15.4 months. The median persistence on 
switched Inflectra® patients was 29.7±5.8 months. AS 
patients had a median persistence of 26.5±6.5 months, 
RA patients 24.6±7.2 months, and PSA patients had a 
persistence of 37.9±18.1 months (Table 1). 

During the study period, if the patients in the Inflectra® 
group had been treated with Remicade®, the total cost 
of therapy would have been 1.099.803 €. Implementing 
the use of Inflectra® has meant a saving of 197.964 
euros over the 5-year duration of the study. Figure 2 
shows the total Inflectra® cost savings per year. 

DISCUSSION 

In this retrospective real-world observational cohort 
study, we demonstrate that Inflectra® can be effective 
in naïve and switched patients from various rheumatic 
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pathologies. Sixty-two patients (33 naive and 29 
switched) were followed over five years, making it a 
long-term data study. At the end of the study, 54% of 
the patients continued with I Inflectra®. The Majority of 
Inflectra® discontinuations (82%) were due to a 
relapse in their rheumatic pathology. In a Spanish 
single-center study, the most common reason for 
discontinuation of TNF inhibitor therapy in RA and AS 
patients was lack of efficacy [12]. In the literature, the 
evidence of real-world clinical studies that have 
investigated the persistence, long-term Efficacy, or 
safety of Inflectra® in Caucasian naive and switched 
patients with RA, PSA, and AS is scarce. A real-world 
study, which included 109 patients with AS/PSA, found 
that 2-year drug retention rates were higher among 
patients receiving CT-P13 as their first Infliximab 
product than those receiving Infliximab original [13].  

Two real-world studies were published regarding the 
persistence, long-term Efficacy, or safety of Inflectra® 
in Asian naive and switched patients with RA and AS 
patients. Kim et al. reported the long-term drug 
retention, Efficacy, and safety of the Inflectra®CT-P13 
in 244 AS Korean patients. All patients were naïve to 
Infliximab. The overall median duration of CT-P13 
treatment was 2.05 (0.04–4.18) years. After up to 4 

years of follow-up, the retention rate of CT-P13 was 
66% in the overall patient population. Lack of Efficacy 
was the most common reason for treatment changes, 
whereas adverse effects were the most common single 
cause of discontinuation [14]. A non-interventional 
retrospective analysis investigated drug survival and 
long-term safety and effectiveness of CT-P13 in 
patients with RA or AS in the Republic of Korea. Four 
hundred ninety-one patients were treated with CT-P13 
(154 RA patients [135 Infliximab-naïve; 19 switched 
from reference Infliximab]; 337 patients with AS [219 
Infliximab-naïve; 118 switched from reference 
Infliximab]). Drug survival was similar in naïve and 
switched patients. The authors concluded that drug 
survival and safety were similar in naïve patients and 
switched groups, supporting switching from reference 
infliximab to CT-P13 [15]. The results of the NOR-
SWITCH extension trial aimed to assess Efficacy, 
safety, and immunogenicity in patients on CT-P13 
throughout the 78-week study period confirmed that 
there was no difference in safety and Efficacy between 
patients who maintained CT-P13 and patients who 
switched from originator infliximab to CT-P13, 
supporting that switching from originator infliximab to 
CT-P13 is safe and efficacious [16]. 

Table 1: Inflectra® Persistence in Naïve and Switched Patients 

 Median AS RA PSA 

Naïve patients persistente (month) 19.1±4.4 19.1±4.7 13.8±3.2 24.5±15.4 

Switched patients persistente (month) 29.7±5.8 26.5±6.5 24.6±7.2 37.9±18.1 

All patients persistente (month) 24.4±7.4 22.7±3.7 19.2±5.4 31.7±16.7 

 

 
Figure 2: Costs due to the use of Remicade® and Inflectra® during 5 years. 
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In our study, the median Inflectra® treatment 
persistence was more than 24 months for all patients. 
In the naïve cohort, the median persistence was more 
than 19 months; in the switched cohort, the median 
persistence was more than 29 months. The persistence 
in switched patients was significantly higher because 
the switched patients were in clinical remission.  

This is probably due to the most naïve to biologics 
patients in the Inflectra® naive patient group. In the 
literature, several reports stated that the persistence of 
the first biologic is more central than the second and 
the beginners [17]. 

Because they are less expensive than RPs, biosimilars 
could have significant economic advantages. Several 
studies assessing the economic impact of switching 
from Infliximab RP to CT-P13 in various indications 
provide compelling evidence of the cost savings of CT-
P13, even though there are currently no cost analyses 
explicitly examining the use of CT-P13 in the treatment 
of patients with AS [18]. In our study, we demonstrated 
that Inflectra® has similar Efficacy to Remicade® at a 
lower cost, allowing a larger number of patients to be 
treated. Implementing the procedure to use Inflectra® 
for all prescriptions of Infliximab in these patients saved 
197,964€ during five years. 

This study has some limitations: there are no data on 
the presence or absence of concomitant synthetic 
disease-modifying drugs such as methotrexate. Also, it 
is necessary to consider that the small number of 
patients could affect the results' consistency. Finally, in 
the persistence calculation, we assumed that patients 
were adherent to treatment if the medication was 
dispensed in the pharmacy service. However, the 
dispensing of medication does not necessarily imply 
medication administration. 

The main contribution of our study is to provide long-
term real-world data from Spanish naïve and switched 
patients with AR, PSA, and AS receiving treatment with 
Inflectra®. Our analysis provides essential information 
on the long-term Efficacy and tolerability of Inflectra. 
These data could counteract clinicians' concerns about 
switching patients to a biosimilar, including the potential 
loss of Efficacy, changes in immunogenicity, and 
unanticipated differences in safety profile compared to 
the original drug. Furthermore, these results add to the 
results previously published, in which only the short-
term or related persistence of the Infliximab CT-P13 
was studied in Caucasian patients.  

CONCLUSIONS 

When the cost of therapy is an unavoidable component 
of healthcare treatment decisions, Inflectra® could be a 
cost-effective option for selected patients with RA, 
PSA, and AS by achieving similar persistence and cost 
savings when used in infliximab-naïve patients and 
patients who have switched from Remicade. 
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