
International Journal of Medical
Research and Review

2022 Volume 10 Number 4 July-August

E-ISSN:2320-8686 

P-ISSN:2321-127X 

Research Article
Biosimilar

Publisher

www.medresearch.in

A Multi-centre Study to Evaluate the Long-Term E�cacy and Safety of
Biosimilar In�iximab (In�mab™) in Ankylosing Spondylitis in Real-world Clinical

Settings - A perspective from Eastern India
Kumar Sarma P.1*, Mukherjee S.2, Sarkar R.3, Kumar Mandal S.4, Patra P.5, Bose T.6, Surin A.7, Naorem S.8,

Basu K.9, Parida J.10, Arunachalam C.11

DOI: https://doi.org/10.17511/ijmrr.2022.i04.01
1* Pradip Kumar Sarma, Consultant, Excel Care Hospital, Ring Road, Guwahati, Assam, India.
2 Sukumar Mukherjee, Consultant, GD Diabetes Institute, Lelin Sarani, Kolkata, West Bengal, India.
3 R N Sarkar, Consultant, GD Diabetes Institute, Lelin Sarani, Kolkata, West Bengal, India.
4 Santosh Kumar Mandal, Consultant, NH RNT Hospital, Mukundapur, Kolkata, West Bengal, India.
5 Pradeepta Patra, Professor, SUM Hospital, Nandan Kanan, Bhubaneswar, Odisha, India.
6 Tanoy Bose, Consultant, NH Surgical Institute, Hiland Park, Kolkata, West Bengal, India.
7 Ajit Surin, Professor, SUM Hospital, Nandan Kanan, Bhubaneswar, Odisha, India.
8 Santa Naorem, Professor, RIMS, Rims Road, Imphal, Imphal West, Manipur, India.
9 Kaushik Basu, Professor, Medical College Kolkata, 88 College Street, Kolkata, West Bengal, India.
10 J.R. Parida, Professor, SUM Hospital, Nandan Kanan, Bhubaneswar, Odisha, India.
11 CT Arunachalam, Senior Marketing Manager, Sun Pharma, Mumbai, Maharashtra, India.

Introduction: Owing to dearth of data on infliximab biosimilars in Indian patients, a pan-India case database-
based study with infliximab biosimilar BOW015 (Infimab™) was carried out to capture its efficacy and safety in
real-world clinical settings in India. Here, we assessed its efficacy and safety in ankylosing spondylitis (AS)
among patients in East India cohort. Materials and methods: Patients who were given BOW015 for other
indications, prior innovator infliximab or other biologics were excluded from study. The primary variable was
Ankylosing Spondylitis Disease Activity Scale (ASDAS) response defined as change of > 2 in ASDAS score from
baseline by 4-6 months of follow-up. Results: The cohort consisted of 149 patients, predominantly male
(69.8%), with a mean (±SD) age of 36.75 (±11.11) years and mean (±SD) body weight of 58.26 (±15.4) kgs.
Of treated patients, 91 (61.1%) patients were administered four doses, 10 (6.7%) patients were administered
three doses, 37 (24.8%) patients were administered two doses and 11 (7.4%) patients were administered only
a single dose of BOW015. In final analysis set, 81 patients had data at baseline and 4th visit. Among 81
patients, 74 (91%) patients achieved major improvement, 5 (6%) patients achieved clinically important
improvement and 2 (3%) were non-responders at 4th visit. Conclusion: Infimab™ (BOW015) showed
significant improvement in ASDAS and BASDAI in patients with AS at end of 4-6 months of follow-up with its
clinical benefits being apparent as early as first dose of BOW015.
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Introduction
Ankylosing spondylitis (AS) is a chronic immune-
mediated inflammatory disease that typically
develops in males mainly affecting the axial
skeleton and the sacroiliac joints. [1-2]. AS is
considered an inherited disease, as > 95% of the
risk for its development relies on genes.(2) However,
the HLA-B27 allele accounts for only ~20% of the
genetic effect.[1]. The discovery of several
inflammatory pathways led to the era of biological
therapies. Tumour necrosis factor inhibitors (TNFs)
were the first ones to be approved, but in the last
few years, the interleukin-17 (IL-17)/IL-23 axis has
gained relevance, culminating in the license of new
biological disease-modifying antirheumatic drugs
(bDMARDs) blocking IL-17.[3].

Biologics made a major transformation in the
therapeutics of many chronic immune-mediated
diseases.[4-5]. Although biosimilars usually have
identical amino acid sequences to the reference
product, there is a possibility of altered
glycosylation due to their production in different cell
lines. These structural changes can affect their
pharmacology, pharmacodynamic (PD) effect, and
immunogenicity.[6]. So, manufacturers need to
provide evidence of similar efficacy and safety
outcomes with a comprehensive immunogenicity
assessment for European Medicines Agency (EMA)
and US Food and Drug Administration (FDA)
approvals.[7]. Infliximab (IFX) is a chimeric
monoclonal IgG1κ anti-TNF monoclonal antibody,
effective in treating patients with chronic auto-
immune inflammatory diseases such as rheumatoid
arthritis (RA) and AS.[3-8]. BOW015 (Infimab™)
has been developed as a biosimilar to reference IFX
(rIFX, Remicade®). Studies comparing BOW015 to
rIFX in the TG 197 human TNF transgenic mouse
arthritis model demonstrated comparable
pharmacokinetic (PK) profiles.[9]. Treatment of
transgenic mice with either BOW015 or rIFX (3, 10,
and 30 mg/kg) intraperitoneally twice weekly from
week 3 to week 10 significantly inhibited the signs
and symptoms of arthritis in a dose-dependent
manner, with; corresponding weight gain. The first-
in-human study of BOW015 compared the PK,
safety, and immunogenicity of single IV doses of
BOW015 and rIFX in healthy volunteers to establish
bioequivalence and biosimilarity according to the
guidelines established by FDA and EMA.[10-13].
Results from phase I and phase III

Clinical trials have shown the ‘bioequivalence’ and
clinical comparability’ of BOW015 to IFX innovator,
as measured by the American College of
Rheumatology 20 (ACR 20) response in severe RA
patients.[14]. Recently the bioequivalence of
BOW015 to reference IFX innovator in healthy
volunteers was established, based on single-dose
pharmacokinetics, safety, and immunogenicity.[15].
Mumbai-based research demonstrated that
biosimilar IFX was well-tolerated, and the majority
of the RA patients achieved remission on a short-
term and long-term basis.[16]. This study was
performed to evaluate the long-term efficacy and
safety of AS patients treated with biosimilar IFX in
real-world clinical settings in India.

Materials and Methods
Duration and type of study: This was a
prospective, multi-centre study conducted at 10
centres across East India among 149 patients with
AS from April 2017- December 2018 (20 months).

Inclusion criteria: Male and female patients of all
age groups, with an established diagnosis of AS,
having 4-6 months of follow-up data during the last
year, were included in the study. As per study
protocol, patients who tested positive for latent
tuberculosis were enrolled after two months of
treatment according to standard protocol.

Exclusion criteria: Patients who were given
BOW015 for other indications, prior innovator
infliximab or other biologics were excluded. The
study excluded patients who were either:
Incapacitated, largely or wholly bedridden or
confined to a wheelchair and who had little or no
ability for self-care; were allergic to any of the
excipients of infliximab or had a history of any
clinically significant adverse reaction to murine or
chimeric proteins (including but not limited to
allergic reactions); had participated in any clinical
study of an investigational product within the
previous 3 months and had a history of any medical
or psychiatric disorder.

Data collection procedure: The demographic and
clinical characteristics of the AS patients, such as
age, gender, weight, and extra-articular
manifestations, such as enthesitis, uveitis,
dactylitis, inflammatory back pain, and family
history of spondyloarthropathy (SpA), HLA-B27
positivity status, CRP levels (in mg/L) were
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Recorded at baseline. To monitor the disease
activity, BASDAI (Bath AS Disease Activity Index)
and ASDAS (AS Disease Activity Score) – ESR
scores were recorded at baseline and every visit
after therapy initiation. (Table 3).

Disease activity measurements: The BASDAI is
composed of six questions (either scored on a
numerical rating scale or a 10 cm visual analogue
scale) that assess fatigue (1), spinal pain (2),
peripheral joints (3), entheses (4), the intensity of
morning stiffness (5) and duration of morning
stiffness (6). The total BASDAI score is calculated
by summing the first four questions and the average
of the last two questions and by dividing the result
by 5. The score ranges from 0 (no disease activity)
to 10 (very active disease). A cut-off of 4 is
frequently used to define active disease, but this
cut-off level does not have a firm justification.[17-
19]. The ASDAS is a data-driven index that
combines three BASDAI-PRO- derived questions
about spinal pain, peripheral joints and duration of
morning stiffness, as well as the ‘patient global
assessment of disease activity, with either the CRP
(ASDAS-CRP) or the erythrocyte sedimentation rate
(ESR) (ASDAS-ESR) according to a weighted
formula. The ASDAS-CRP is recommended by ASAS,
both for use in clinical practice and clinical trials.
The ASDAS has formally validated cut-off levels for
disease activity states: an ASDAS value below 1.3 is
considered an inactive disease, 1.3 or higher and
lower than 2.1 low disease activity, between 2.1 and
3.5 high disease activity, and above 3.5 very high
disease activity.[19-21]. (Figure 1)

Figure 1: Categorization based on ASDAS

 

Figure 2: Flow chart of AS patients treated
with biosimilar Infliximab (BOW015)

Efficacy and safety parameters: Efficacy of the
BOW015 administered to AS patients depend on the
proportion of patients achieving major clinical
improvement: Change in ASDASCRP score > 2 from
the baseline to 4th visit, change in BASDAI from the
baseline to 4th visit, change in CRP/ESR values from
the baseline to 4th visit. To evaluate the safety of
biosimilar administered, a thorough clinical
judgment and laboratory parameter will be
ascertained at all visits as per the investigator’s
discretion.

Medical history, height and weight of the patients
were recorded at baseline and end of study follow-
up. A tuberculosis test was performed at the
baseline and if the patient is positive for latent
tuberculosis, he/she can be enrolled after two
months of treatment according to standard protocol.
Information on concomitant medications taken by
the patients, ASDASCRP, BASDAI and ESR/CRP
values, and adverse events were assessed at every
infusion of the biosimilar IFX (BOW015).

Table 1: Schedule of assessment of various
parameters recorded during the study duration
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Medical History X        X

Height X        X

Weight X        X

TB test X         

Concomitant medications X X X X X X X X X

ASDASCRP X X X X X X X X X

BASDAI X X X X X X X X X

ESR and CRP X X X X X X X X X

Adverse Events  X X X X X X X X

Statistical Analysis: Analysis of primary and
secondary outcome measures included patients who
have a baseline and post-baseline data at the time
point of interest (i.e., baseline and 54 weeks).
Patients were classified into guideline-defined risk
categories and the proportion of patients attaining
treatment targets was assessed category-wise.
Safety was analyzed in all patients receiving at least
one dose of IFX. Data were analyzed using
Statistical Package for the Social Science V22.
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Results
The cohort consisted of 149 Ankylosing Spondylitis
(AS) patients who had been prescribed IFX
biosimilar BOW015 as per routine clinical practice.

The study population was predominantly male
(69.8%), with a mean age of 36.75 (SD: 11.11)
years and a mean body weight of 58.26 (SD:15.4)
kgs.

Extra-articular manifestations seen in the AS
patients at baseline were: Enthesitis (n=29,
19.5%), uveitis (n=3, 2%) and dactylitis (n=4,
2.7%).

In addition, inflammatory back pain (n=137,
91.9%) was common. Family history of SpA was
found in 4% (n = 6) patients, HLA-B27 positivity in
89.9% (n=134) and elevated CRP at baseline in
84.6% patients (n=126).

At baseline, the mean ASDAS score was 7.9
(SD=1.43) and the mean BASDAI was 8.23 (SD=
1.80) (Table 2).

Table 2: Baseline characteristics of the cohort
(n = 149)

 
Parameter Values

Age (years), mean (SD) 36.75 (11.1)

Male, n/N (%) 104/149 (69.8)

Female, n/N (%) 45 (30.2)

Weight (kgs), mean (SD) 58.26 (15.4)

Extra-articular manifestations

Enthesitis, n/N (%) 29/149 (19.5)

Uveitis, n/N (%) 3/149 (2)

Dactylitis, n/N (%) 4/149 (2.7)

Inflammatory back pain, n/N (%) 137/149 (91.9)

Family history of SpA present, n/N (%) 6/149 (4)

HLA-B27 positive, n/N (%) 134/149 (89.9)

Elevated CRP (mg/L), n/N (%) 126/149 (84.6)

ASDAS, mean (SD) 7.90 (1.43)

BASDAI, mean (SD) 8.23 (1.8)

SD-Standard deviation; ASDAS-Ankylosis
Spondylosis Disease Activity Status; BASDAI-Bath
Ankylosis Disease Activity Index; HLA-B27- Human
Leukocyte Antigen-B27

Of the 149 AS patients treated with biosimilar IFX
(BOW015), 91 (61.1%) patients were administered
four doses, 10 (6.7%) patients were administered
three doses, 37 (24.8%)

Patients were administered two doses and 11
(7.4%) patients were administered a single dose.

In the final analysis set, 81 patients had baseline
and visit 4 data (Fig 2).

The disease activity status of 81 patients who had
baseline and visit 4 data were categorized based on
the change in the ASDAS score into three categories
as shown in Table 3.

Of the 81 patients, 74 (91%) patients achieved
major improvement, 5 (6%) patients achieved
clinically important improvement (as shown in Table
3) and 2 (3%) were non-responders at visit 4.

Table 3: Distribution of study participants
patients based upon the disease activity status
from baseline to visit 4 (n = 81) 

 
Disease activity status at visit 4 based on ASDAS

criteria

Frequency

(%)

Major improvement 74 (91)

Clinically important improvement 5 (6)

Non-responders 2 (3)

 

Figure 3: Cohort classification (n=149)
according to AS disease activity

 
Based on the value of the end-line ASDAS score, the
AS patients treated with BOW015 were classified as
having very high disease activity, high disease
activity, low disease activity and inactive disease
(Fig 1).

The percentage of the patients having very high
disease status had drastically decreased during the
last visit in the 4-infusion group followed by the 3-
infusion group and the 2- infusion group in that
order, suggesting a dose-response relationship
between the number of doses and the beneficial
effect of the biosimilar.
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ASDAS improvement criteria: Δ ASDAS≥2.0-
Major improvement; Δ ASDAS≥1.1- Clinically
important improvement

Figure 4: Percentage of patients achieving
ASDAS response

Figure 4 shows the disease activity status based on
ASDAS improvement criteria in patients at 2nd

infusion, 3rd infusion and 4th infusion of BOW015.

The major improvement was seen in 94% patients
of in the 2nd infusion group, 100% patients of in the
3rd infusion group and 91% patients of in the 4th

infusion group.

A clinically important improvement was seen in 3%
patients of in the 2nd infusion group and 6 %
patients of in the 4th infusion group.

Figure 5: Cohort classification (n=81) based
on mean BASDAI from baseline to visit 4

Figure 5 shows a decreasing trend of the mean
BASDAI value from visits 1 to 4 which again
demonstrates an improvement in the disease
activity of the patients treated with BOW015. Again,
a greater effect size is observed with an increasing
number of infusions.

The IFX biosimilar was generally safe and well-
tolerated. Still, 5 out of 149 patients (3.4%)
reported infusion-related reactions.

Discussion
TNF-α-based biological response modifiers (IFX,
Etanercept, Adalimumab, and Golimumab) are
extremely reliable treatment options available at
present for treating ASpA patients who do not
respond to the first line of therapy which is the
NSAIDs.[22]. Healthcare systems can make
substantial savings if patients receiving reference
biological products are switched to the more
economical biosimilars and if biological-naive
patients are started on biosimilars rather than
reference products.[23].

AS is considered an inherited disease, as over 90%
of the risk for its development relies on genes.
However, the HLA-B*27 allele accounts for only 20%
of the genetic effect.[1]. Other alleles, especially
HLA-B, are thought to play an important role in the
disease: HLA-B*13:02, HLA-B*40:01, HLA-B*47,
and HLA-B*51 are some examples.[24]. The
mechanism underlying the increased risk remains
unclear; nevertheless, it is known that the presence
of this gene is not related to the radiographic
severity of the disease.[25]. In our study, of the
149 patients, 134/149 (89.9%) were HLA-B27
positive at baseline, establishing a strong clinico-
molecular correlation in our patients. Active disease
was defined by the presence of ESR ≥ 28 mm/h and
CRP ≥ 20 mg/dl.[26]. In this study, 126/149
(84.6%) were recorded with elevated CRP levels at
baseline.

In the analysis conducted by Lee et al, median
BASDAI scores declined following treatment with an
infliximab biosimilar (CT-P13) for patients overall
and in naïve treatment groups, irrespective of the
baseline dose group, while scores were maintained
over time for switched patients.[27]. These findings
are in concordance with previous reports of the
effectiveness of infliximab treatment at doses lower
than recommended doses for AS patients. In the
one-year open-label extension, switching from
reference infliximab to its biosimilar (CT-P13) was
shown to be safe, with no adverse impact on
efficacy. The approved maintenance regimen is 5
mg/kg infused once every six weeks or once every
6–8 weeks for AS patients.[28] To date, none of the
studies has compared different biosimilars of
Infliximab in AS conditions. The majority of the
research has demonstrated that initiating infliximab
treatment at low doses
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(3 mg/kg) could be effective, but that treatment
pattern amends would be required for a few
patients. While dose escalation may be frequent for
infliximab compared with other tumour necrosis
factor inhibitors (TNFis) in AS patients, this could be
demonstrated by the ease of adjusting intravenous
doses of reference infliximab compared with the
fixed doses inherent to the subcutaneous
administration of other TNFis.[29-33]. A meta-
analysis involving AS patients at week 12 (n=2,395)
and week 24 (n=1,337), has demonstrated that
there is no significant difference in the efficacy of
infliximab-biosimilar and other biological drugs in
terms of ASAS20 improvement; the results showed
no significant differences in the safety of infliximab-
biosimilar and biologicals either.[34]. Agrawal et al
reported that BOW015 showed significant
improvement in ASDASCRP and BASDAI in patients
with AS during a six-month follow-up period and the
clinical benefits were apparent as early as the first
dose of BOW015.[35].

Limitations: The major limitation of our study is
that we included a relatively small number of
patients.

Conclusions
This study serves as first-hand, real-world evidence
of the efficacy and safety of the IFX biosimilar
(BOW015) in AS patients. Infimab™ (BOW015)
showed significant improvement in ASDAS and
BASDAI in patients with AS at the end of 4-6
months of follow up and the clinical benefits were
apparent as early as the first dose of BOW015. Its
results shall serve as a guide to strengthen the
treatment choices for Indian physicians treating AS
in their clinical practice settings.

Highlights: This study has helped bridge the data
gap with respect to efficacy and safety of biosimilar
of IFX, viz. BOW015 in AS patients from eastern
India by demonstrating the efficacy and safety of
the biosimilar IFX in improving disease activity in
terms of ASDAS, BASDAI and ESR/CRP value from
baseline to 54 weeks.
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