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ABSTRACT
Objective: To assess the effectiveness and safety of biosimilar infliximab (CT-P13) in a real-life setting
in adults with moderate-to-severe active Crohn’s disease (CD) or ulcerative colitis (UC).
Methods: This multi-centre, observational cohort study was conducted at medical centres in Romania,
Czech Republic, and Bulgaria. Effectiveness was measured using the Crohn’s Disease Activity Index
(CDAI) for CD or partial Clinical Activity Index (pCAI) for UC. Quality-of-life (QoL) was measured using
the Short Inflammatory Bowel Disease Questionnaire (SIBDQ). Safety was assessed according to treat-
ment withdrawals and adverse events (AEs) monitoring. Analyses were performed in the safety popula-
tion and were reported based on the observed case (OC) or last observation carried forward
(LOCF) method.
Results: Altogether, 85 patients with CD (n¼ 38) or UC (n¼ 47) received biosimilar infliximab for up
to 30weeks. Most patients (n¼ 68; 80.0%) had no prior exposure to infliximab. At the end of treat-
ment, 65.8% (95% CI ¼ 49.8–78.9) of CD patients and 55.3% (95% CI ¼ 41.2–68.6) of UC patients
showed a clinical response, and 47.4% (95% CI ¼ 32.5–62.7) and 48.9% (95% CI ¼ 35.3–62.8), respect-
ively, were in remission. Statistically significant (p< 0.0001) improvements from baseline were
observed in CDAI and pCAI scores (both LOCF). In the combined CD and UC population, SIBDQ was
significantly improved (p< 0.0001) from baseline to end of treatment (OC). Two AEs (moderately
severe infusion reactions) were judged by investigators to be definitely related to treatment, one of
which led to treatment withdrawal.
Conclusion: Results align with those of previous studies demonstrating the effectiveness and safety of
biosimilar infliximab in CD and UC.
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Introduction

Over the past decade, biologics have significantly changed
the management of inflammatory Crohn’s disease (CD)1 and
ulcerative colitis (UC)2. However, access to treatment with bio-
logics is frequently limited by their high cost3. The introduc-
tion of less costly biosimilars may increase patient access to
well-established therapies while improving healthcare afford-
ability, which is particularly important in lower GDP countries.

Biosimilar infliximab (CT-P13) was the first monoclonal
antibody biosimilar approved in the European Union, and
has also received regulatory approval in Australia, Canada,
Japan, and the US4. Early clinical trials to demonstrate the
therapeutic equivalence of biosimilar infliximab to reference
infliximab were conducted in patients with ankylosing spon-
dylitis and rheumatoid arthritis5–8. The results of these stud-
ies supported regulatory approval of biosimilar infliximab
across all indications for which the parent biologic was
approved, including inflammatory bowel disease (IBD)4.
Additional observational data are, thus, required to confirm

the risk:benefit profile of biosimilar infliximab in patients
with IBD under everyday use in clinical practice.

The aim of this study was to evaluate the effectiveness
and safety of biosimilar infliximab administered in a real-life
setting in adults with active CD or UC in three selected
Eastern European countries.

Methods

Study design and inclusion criteria

This multi-centre, observational, non-interventional study was
conducted at sites in Romania, the Czech Republic, and
Bulgaria. Participating sites were medical centres experienced
in the biological treatment of patients with CD and UC.
Investigators were selected for participation if they had the
available patient population (representative of the target
patient population), and were able to conduct the observa-
tional study according to applicable legal and regulatory
requirements of their respective country.

CONTACT Cristian Gheorghe drgheorghe@xnet.ro Center of Gastroenterology and Hepatology, Fundeni Clinical Institute, Fundeni str 258,
Bucharest, Romania
� 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
www.tandfonline.com/ijda

JOURNAL OF DRUG ASSESSMENT
2019, VOL. 8, NO. 1, 129–134
https://doi.org/10.1080/21556660.2019.1626735
Article 0002.R1/1626735

http://crossmark.crossref.org/dialog/?doi=10.1080/21556660.2019.1626735&domain=pdf&date_stamp=2019-06-18
http://creativecommons.org/licenses/by-nc/4.0/
http://www.tandfonline.com


Eligible patients were adults greater than 18 years of age
with moderate-to-severe active CD (not responding to corti-
costeroids and/or immunosuppressive agents) or moderate-
to-severe active UC (inadequate response to conventional
therapy) who were eligible for treatment with infliximab and
were prescribed biosimilar infliximab.

Exclusion criteria were: known hypersensitivity to inflixi-
mab, other murine proteins, or any component of the formu-
lation; moderate-to-severe heart failure (New York Heart
Association Class III/IV); presence of fever >38 �C on the day
of administration; received a live or live-attenuated vaccine
within 8weeks of screening or were scheduled to receive a
live or live-attenuated vaccine before study end (killed vac-
cines were allowed); received an investigational agent for CD
or UC within 5 half-lives or 90days of screening, whichever
was greater; currently receiving biologic therapy indicated for
treatment of CD or UC (patients experiencing an inadequate
response to previous biologic therapy and switching to biosi-
milar infliximab were allowed to participate); current history
of chronic or active infection with hepatitis B (HBsAg), hepa-
titis C, or infection with human immunodeficiency virus 1 or
2; current diagnosis of tuberculosis or other severe chronic
infection (e.g. sepsis, abscess or opportunistic infection, or
invasive fungal infection such as histoplasmosis), or a past
diagnosis without sufficient documentation of complete reso-
lution following treatment; and patients who, in the opinion
of their general practitioner or investigator, should not par-
ticipate in the study.

Patients were treated with biosimilar infliximab as per the
approved product label9,10. Patients received biosimilar inflix-
imab at baseline, and at Weeks 2, 6, 12, 14, 22, and 30 (end
of treatment). Evaluations were conducted at enrolment
(baseline) and at Week 30. In the event of early withdrawal
from treatment, the patient’s next routine follow-up visit was
the study termination visit and included efficacy evaluations.

The study was approved by the respective national Ethics
Committees, and all patients provided written informed con-
sent prior to participation.

Assessment criteria

The primary efficacy endpoint was the percentage of patients
with a response to biosimilar infliximab at Week 30. The
Crohn’s Disease Activity Index (CDAI) was used to evaluate
effectiveness in CD patients. Clinical response was defined
as a decrease of >70 points from the baseline CDAI score;
clinical remission was defined as a CDAI score of 150 or
less11. The partial version (without endoscopy) of the Clinical
Activity Index (pCAI) was used to evaluate effectiveness in
UC patients. Clinical response was defined as a decrease of
at least 3 points from the baseline pCAI score and an abso-
lute sub-score for bleeding not greater than 1 point; clinical
remission was defined as a total pCAI score of 2 points
or lower12,13.

Secondary efficacy endpoints were changes from base-
line to Week 30 in mean CDAI and pCAI scores, and change
from baseline to Week 30 in quality-of-life (QoL) scores

assessed using the Short Inflammatory Bowel Disease
Questionnaire (SIBDQ)14.

Safety was assessed according to early withdrawals and
adverse events (AEs) monitoring. Adverse events were
categorized according to their severity (mild, moderate,
or severe) and likely relationship to treatment (unrelated,
possibly related, probably related, or definitely related).
Treatment-related events were categorized as adverse drug
reactions (ADRs).

Statistical analysis

Descriptive statistics were used. Continuous parameters
were summarized using mean and standard deviation (SD).
Qualitative data were reported as absolute (n) and relative
(%) frequency distributions. Paired t-tests were used to com-
pare mean change in disease activity from baseline to end
of treatment. A p-value <0.05 was considered statistically
significant. Analyses were conducted in the safety popula-
tion, which included all patients who received at least
one dose of biosimilar infliximab. For analyses of disease
activity, the last available observation carried forward (LOCF)
method was used for patients with no effectiveness meas-
urements at Week 30 due to early termination. For analyses
of response and remission, patients who discontinued treat-
ment early were considered to be non-responders/non-
remitters. The observed case (OC) method was used for ana-
lysis of QoL.

Based on patient enrolment (n¼ 85), the precision esti-
mate of the 95% confidence interval (CI) for the primary
outcome measure (clinical response rate) was ±10.6%. CIs
for binomial proportions were calculated using the Agresti-
Coull method.

Results

Patient characteristics

Demographics and clinical characteristics of patients are
summarized in Table 1. A total of 85 patients were enrolled
in the study, 38 (44.7%) with CD and 47 (55.3%) with UC.
The mean age of the cohort was 40.7 ± 15.0 years and 58.8%
of patients were male. The majority of patients with CD
(n¼ 24; 63.2%) or UC (n¼ 44; 93.6%) were new to inflixi-
mab treatment.

The median follow-up was 210 (range ¼ 43–282) days.
The mean dose of biosimilar infliximab at Week 30 was
5.0 ± 0.6mg/kg. Most patients (n¼ 67; 78.8%) received the six
scheduled infusions of biosimilar infliximab.

Patient disposition

A total of 67 patients (CD: 27; UC: 40) completed the study
as per protocol. Eighteen patients withdrew from biosimilar
infliximab treatment prematurely. Of these, three patients dis-
continued treatment because of AEs (including one patient
with a life-threatening infusion reaction), eight patients were
withdrawn due to therapeutic failure, four patients were

130 C. GHEORGHE ET AL.



withdrawn due to low baseline CDAI or pCAI scores, two
patients were withdrawn at their request, and one patient
was lost to follow-up.

Effectiveness

Treatment response is summarized in Table 2. At Week 30,
the response rate was 65.8% (95% CI ¼ 49.8–78.9) in patients
with CD and 55.3% (95% CI ¼ 41.2–68.6) in patients with UC.
Corresponding remission rates were 47.4% (95% CI ¼
32.5–62.7) and 48.9% (95% CI ¼ 35.3–62.8), respectively.

In patients with CD, the mean CDAI score decreased from
359± 175 at baseline to 190 ± 170 at the end of treatment
(LOCF), indicating a significant improvement (p< 0.0001) in
disease activity with biosimilar infliximab (Figure 1).

In patients with UC, the mean pCAI score decreased from
9.8 ± 3 at baseline to 3.1 ± 4.0 at the end of treatment
(LOCF), indicating a significant improvement (p< 0.0001) in
disease activity with biosimilar infliximab (Figure 2).

In the combined CD and UC patient population, QoL
improved significantly (p< 0.0001) during the observation
period. The mean SIBDQ score increased from 40.0 ± 11.3 at
baseline to 56.2 ± 9.3 at the end of treatment (OC), as shown
in Figure 3.

Safety

A total of 473 infusions of biosimilar infliximab were admin-
istered and 31 AEs (6.6%) were recorded. Two events (0.4%)
were considered by investigators to be definitely related to

Table 1. Baseline demographic and clinical characteristics (safety population).
Characteristic Crohn’s disease (n¼ 38) Ulcerative colitis (n¼ 47) All patients (n¼ 85)

Gender (M:F), n (%) 17 (44.7):21 (55.3) 33 (70.2):14 (29.8) 50 (58.8):35 (41.2)
Age, years, mean ± SD 38.1 ± 15.0 42.8 ± 14.9 40.7 ± 15.0
Body weight, kg, mean± SD 67.2 ± 17.3 73.2 ± 14.5 70.5 ± 16.0
De novo treatment, n (%) 24 (63.2) 44 (93.6) 68 (80.0)

Table 2. Response and remission rates at the end of treatment in patients with Crohn’s disease or ulcerative colitis.

Outcome Crohn’s diseasea (n¼ 38) Ulcerative colitisb (n¼ 47) All (n¼ 85)

Response % (95% CIc) 65.8 (49.8–78.9) 55.3 (41.2–68.6) 60.0
Remission % (95% CIc) 47.4 (32.5–62.7) 48.9 (35.3–62.8) 48.2

Patients who terminated the study before Week 30 were considered to be non-responders/non-remitters.
aClinical response was defined as a decrease of >70 points from the baseline Crohn’s Disease Activity Index (CDAI) score; clinical remission
was defined as a CDAI score of 150 or less11.
bClinical response was defined as a �3 point decrease from the baseline partial Clinical Activity Index (pCAI) score and an absolute sub-
score for bleeding not greater than 1 point; clinical remission was defined as a total pCAI score of 2 points or lower12,13.

cCalculated using the Agresti-Coull method.

Figure 1. Change from baseline to end of treatment (Week 30) in the CDAI score in patients with Crohn’s disease (n¼ 34), according to the LOCF method.
Abbreviations. CDAI, Crohn’s Disease Activity Index; LOCF, last observation carried forward; SD, standard deviation.
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treatment. Both events were infusion reactions of moderate
severity, one of which led to treatment discontinuation. One
AE was considered possibly related to treatment, and the
remaining 28 AEs were considered unrelated to treatment
with biosimilar infliximab. Of three treatment-related ADRs,
two were of moderate and one was of mild intensity.

Discussion

The results of this study show that, in a real-life clinical set-
ting in three selected Eastern European countries, biosimilar
infliximab was effective and safe in patients with CD or UC.
After 30 weeks’ treatment, 66% of the overall population had

Figure 3. Change from baseline to end of treatment (Week 30) in the SIBDQ score in the combined evaluable patient population (CDþUC patients; n¼ 70),
according to the OC method. Abbreviations. CD, Crohn’s disease; OC, observed case; SIBDQ, Short Inflammatory Bowel Disease Questionnaire; UC:,ulcerative colitis.

Figure 2. Change from baseline to end of treatment (Week 30) in the pCAI score in patients with ulcerative colitis (n¼ 46), according to the LOCF method.
Abbreviations. pCAI, partial version Clinical Activity Index; LOCF, last observation carried forward; SD, standard deviation.
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a clinical response and 48% were in remission. Highly signifi-
cant improvements from baseline to Week 30 were observed
in disease activity and QoL. Biosimilar infliximab was well tol-
erated. ADRs with a definite causal relationship with treat-
ment as judged by investigators were limited to two events
of moderately severe infusion reactions.

Subsequent to regulatory approval of biosimilar inflixi-
mab across all indications, numerous observational studies
reported on its effectiveness and safety during use in
everyday practice. Komaki et al.15 reviewed 11 observa-
tional studies involving 829 patients with CD or UC who
were either induced with or switched to biosimilar inflixi-
mab. Consistent with our findings, pooled clinical response
rates at 24–30weeks were 77% (CD) and 77% (UC), and
pooled clinical remission rates were 60% and 52%, respect-
ively. Gisbert and Chaparro16 reviewed 24 studies in 1326
patients with IBD who had been switched from originator
infliximab to biosimilar infliximab. These authors reported
a weighted mean disease control rate of 88%, with no
increased risks of immunogenicity or other safety con-
cerns. The therapeutic equivalence of biosimilar infliximab
observed after switching is not unexpected, as serum con-
centrations were shown to be non-inferior to those with
originator infliximab in patients with CD or UC in clinical
remission17. In the past few years, several other groups
have added to the weight of evidence suggesting that bio-
similar infliximab is effective and safe as induction or
switch therapy in patients with IBD18–22.

Although the number of patients (n¼ 17) in the current
study with previous exposure to anti-TNF agents was too low
to conduct a meaningful sub-group analysis, we were inter-
ested to compare outcomes in this sub-group with those in
the overall population. Among 14 evaluable patients, nine
(53%) responded to treatment, of which six (35%) were in
remission. Although no data were collected about withdrawal
of the initial anti-TNF in these patients, it has been reported
that response to a second anti-TNF is better if the reason
for switching is intolerance rather than primary or second-
ary failure23.

Immunogenicity is a recognized risk associated with use of
biologic agents in the management of chronic inflammatory
disease. The risk has been shown to vary with different bio-
logic/biosimilar agents, including infliximab24. In one study of
the use of biosimilar infliximab in 384 patients with IBD in
Hungary and the Czech Republic, there were 28 reports of
infusion reactions (7.3%). Patients with prior anti-TNF expos-
ure or antidrug antibody positivity were significantly more
likely to develop such reactions25. A similar incidence of infu-
sion reactions was reported in the PROSIT cohort (8.8%, 71 of
810 IBD patients)18. The incidence of infusion reactions in the
current study (two of 84 patients, 2.4%) was less than that in
these earlier reports, perhaps reflecting the lack of previous
exposure to anti-TNFa treatment in the majority (80.0%) of
the population.

Potential exists for biosimilar infliximab to generate costs
savings sufficient to meet the needs of many more patients
with IBD. A budget impact analysis in six European coun-
tries, including Romania and the Czech Republic, showed

that interchange of medication from infliximab to biosimilar
infliximab in patients with CD may result in budgetary sav-
ings adequate to treat an estimated 700–1500 additional
patients26. Severs et al.27 designed a stochastic economic
model to simulate the introduction of biosimilars for IBD in
the Netherlands over a 5-year time horizon. These authors
concluded that, while the magnitude of the economic
impact would ultimately depend on factors such as local
pricing, procurement policies, and the willingness of physi-
cians to switch patients to biosimilars, the potential cost
savings would be in the vicinity of 30%. In 2015, annual dir-
ect drug cost savings in five European countries through
the introduction of biosimilar infliximab were projected to
range from 10–30%28.

The study is limited by its observational design, which
can introduce selection bias, and by the relatively modest
sample size and short observation period. On the other
hand, the study provided insight into the real-world man-
agement of patients with IBD in a naturalistic setting.
Another limitation is the lack of objective efficacy measures
such as biomarkers and endoscopy; however, as these eval-
uations are rarely performed in everyday practice, the
amount of available patient data was insufficient to conduct
meaningful analyses. Overall, we consider that the close
alignment between our findings and those of large pooled
analyses strengthens the perception that biosimilar inflixi-
mab is an effective and safe alternative to reference inflixi-
mab in patients with IBD, and has the potential to fulfil the
unmet needs of more patients.

Conclusions

In the real-life setting, biosimilar infliximab administered
for 30weeks improved disease activity and was well toler-
ated in patients with CD or UC. In addition, biosimilar
infliximab had a strong positive impact on patients’ QoL.
Together with other studies reporting on the effectiveness
and tolerability of biosimilar infliximab in patients with
chronic inflammatory conditions including IBD, the weight
of evidence suggests that biosimilar infliximab is an effect-
ive and cost-effective replacement for originator infliximab.
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