Indian Journal of Gastroenterology (February 2019) 38(1):44-54 ’i]':lgé

https://doi.org/10.1007/s12664-018-0922-1
@ CrossMark

ORIGINAL ARTICLE

Effectiveness and safety of adalimumab biosimilar in inflammatory
bowel disease: A multicenter study

Nagesh Kamat' - Saurabh Kedia' - Uday C. Ghoshal? - Abhimanyu Nehra? - Govind Makharia® - Ajit Sood? -
Vandana Midha? - Varun Gupta® - Gourdas Choudhuri* - Vineet Ahuja’

Received: 7 September 2018 / Accepted: 27 November 2018 /Published online: 15 January 2019
© Indian Society of Gastroenterology 2019

Abstract

Background Adalimumab has emerged as a useful drug for treating patients with Crohn’s disease (CD) and ulcerative colitis
(UC), not responding to conventional therapy. There is limited data on effectiveness and safety of adalimumab biosimilar in
patients with inflammatory bowel disease (IBD).

Methods Patients with IBD who received at least one dose of adalimumab biosimilar from October 2015 to February 2018 were
retrospectively included in this multicenter data analysis. Its effectiveness in inducing and maintaining clinical remission at 8, 26,
and 52 weeks for CD and UC and safety profile of the drug was studied.

Results Seventy patients (49 CD; 21 UC) with a median age of 39 (range 13—73) years, male predominance (64.3%), and median
(IQR) disease duration of 72 (33—104) months were included. Adalimumab biosimilar was effective in inducing remission (at
8 weeks) in 46.9% and 52.4% patients with CD and UC, respectively, of whom 32.7% and 33.3% (three fourths of remitters)
maintained remission over 1 year, respectively. Twenty (28.6%) patients experienced adverse events; seven (10%) were serious
of whom three had developed tuberculosis.

Conclusions Adalimumab biosimilar in usual clinical practice is safe and effective in inducing and maintaining remission in Indian
patients with IBD. Steroid-free clinical remission was observed in one third of patients with UC and CD at 1 year of therapy.

Bullet points of the study highlights

What is already known?
e Adalimumab is effective for the induction and maintenance treatment of patients with inflammatory bowel disease (IBD).
e It reduces the need for frequent hospitalizations and improves the quality of life in these patients.
¢ The literature on the efficacy and safety of adalimumab biosimilar in real-world setting is lacking.

What is new in this study?
e Adalimumab biosimilar had reasonable efficacy in patients with Crohn’s disease as well as ulcerative colitis from major
tertiary care centers of India.
¢ The safety profile of adalimumab biosimilar was acceptable in Indian setting.

What are the future clinical and research implications of the study findings?

e Adalimumab biosimilar can be a reasonable and relatively affordable option for patients with IBD in India.
e For optimal efficacy, further research into the development of low-cost therapeutic drug monitoring for adalimumab is

warranted.
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Introduction

Inflammatory bowel disease (IBD) is a chronic inflammatory
disorder of the intestine, which is characterized by periods of
remission and relapses [1]. The incidence, prevalence, and
overall burden of IBD are increasing in India, and as per recent
reports, India has very high disease burdens of IBD in
the world [2, 3]. It affects patients’ quality of life (QOL) and
poses substantial financial burden [4]. Maintaining the
disease in remission, preventing relapses, and motivating
patient to continue treatment and appropriate education are
essential in managing IBD [5, 6]. Adalimumab is a tumor
necrosis factor-alpha (TNF«x) antagonist, a biological agent,
which has been found to be effective in treating IBD [7]. In
spite of its proven efficacy in IBD around the world [8, 9],
doctors in Asia Pacific countries in general and in India, in
particular, are reluctant to use the biological agents due to its
high cost. Biosimilar has been recently introduced but
sparse data exist on its use in real life for managing IBD.
There has been only one study available over the years in
India since its availability [10]. Hence, this multicenter data
analysis was carried out to study the effectiveness and safety
of adalimumab biosimilar (Exemptia) in Indian patients
with IBD.

Methods
Study setting and population

This study included patients with IBD seen at four medical
institutes in northern India (Department of Gastroenterology,
All India Institute of Medical Sciences [AIIMS] New Delhi,
Sanjay Gandhi Postgraduate Institute of Medical Sciences,
Lucknow, Fortis Memorial Research Institute [FMRI],
Gurugram and Dayanand Medical College and Hospital,
Ludhiana) from October 2015 to February 2018. This study
was conducted in accordance with Good Clinical Practice and
in a manner to conform with the Helsinki Declaration of 1975,
as revised in 2000 and 2008 concerning human rights. The
study protocol was approved by the institutional ethics com-
mittee of the coordinating center.

Study design and data extraction

This was a retrospective analysis of patients with IBD who had
received adalimumab biosimilar at least once during their visit
from October 2015 to February 2018. Patient details were ex-
tracted into a standard proforma. The following parameters

were extracted from the database: demographic features, dis-
ease characteristics including location, extent, severity and be-
havior, presence and number of extraintestinal manifestations
(EIMs), complete blood count and liver and renal functions
prior to adalimumab, history of smoking or alcohol intake, past
history of tuberculosis (TB), any history of receiving anti-
tuberculosis therapy (ATT) prior to the diagnosis of Crohn’s
disease, prior steroids and immunomodulator use, indication
for the use of adalimumab, information on screening and pres-
ence of latent TB, dose, duration, period of follow up from the
initiation of adalimumab biosimilar treatment, reason for loss to
follow up, response, loss of response, and adverse events (AE)
related to adalimumab biosimilar therapy. The frequency of
development of active TB after adalimumab biosimilar treat-
ment and its site was also recorded. Any missing data was
confirmed by interviewing the patient in person. Patients’ data
were entered from the date of first dose of adalimumab
biosimilar at the study center till the date of switching to therapy
or February 28, 2018, whichever was earlier.

Diagnosis and management

Subtypes of IBD were diagnosed on the basis of standard
European Crohn’s and Colitis Organization (ECCO) guide-
lines [11, 12]. Disease extent was classified on the basis of
the Montreal classification [13]. Except for one center (FMRI,
Gurugram) which had used American College of
Gastroenterology guidelines for definition of remission and
relapse, other centers used simple clinical colitis activity index
(SCCALI) for UC and Crohn’s disease activity index (CDAI)
for CD [14, 15]. At baseline and at each visit, patients were
clinically assessed according to above criteria. All patients
were screened for latent TB at entry, and those positive re-
ceived chemoprophylaxis with isoniazid (5 mg/kg) for
9 months. Patients were started on adalimumab (Exemptia,
Zydus Cadila, India) injection (four injections of 40 mg each,
total of 160 mg at baseline, 80 mg [40 mg each x 2] at 14 days,
and then 40 mg every other week). The steroids were tapered,
and the dose of other concomitant medications remained con-
stant. The patients were evaluated at weeks 8, 26, and 52 for
clinical response and remission. Patients with anemia received
iron supplements, antihypertensive and antidiabetic were used
in patients who had these comorbid illnesses. AE, if any, were
recorded. Treatment-related AE was defined as new events
that began during or following the first and within 2 months
after the last dose of adalimumab biosimilar. Patients who had
previously failed infliximab and were switched over to
adalimumab biosimilar were also included in the analysis.
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Definitions

The treatment with adalimumab biosimilar was consid-
ered efficacious if patients had clinical remission at
8 weeks, while maintenance was assessed at 26 and
52 weeks.

Remission Remission for UC was defined as SCCAI < 2. For
CD, remission was defined as CDAI < 150 [16].

Response Response for UC was defined as decrease in SCCAI
by 3 points. Response in CD was defined as decrease in CDALI
by 100 points [16].

Relapse Discase associated with need for steroids and/or hos-
pitalization for flares of disease despite optimal treatment with
biologics.

Primary non-response Lack of response to induction dose of
adalimumab.

Secondary loss of response Loss of response with maintenance
dose of adalimumab (after an initial response to induction dose).

* Partial: Overcome by increasing the dose/frequency of
adalimumab

« Complete: No response to increasing the dose/
frequency of the drug needing switching of the therapy

Steroid-refractory disease As per ECCO guidelines, active
disease despite prednisolone medication up to 0.75 mg/kg/
day over a period of 4 weeks was defined steroid-refractory
disease [11, 12].

Steroid-dependent disease Patients who were unable to re-
duce steroids below the equivalent of prednisolone 10 mg/
day within 3 months of starting without recurrent active dis-
ease or who had a relapse within 3 months of stopping steroids
[11, 12].

Partial healing can be “endoscopic improvement” or
“absence of ulcerations” to a more quantified endoscopic
Mayo score of 1 or a prespecified decrease in Simple
Endoscopic Score for CD or Crohn’s Disease Endoscopic
Index of Severity [17].

Latent tuberculosis Diagnosed on the basis of positive
Mantoux (>10 mm) or interferon gamma release assay
(IGRA) [18, 19]. Evidence of healed tuberculosis on chest
X-ray or computed tomography (pleural thickening, fi-
brotic scarring, calcified nodules, and calcified hilar or
mediastinal lymphadenopathy) was also considered as
latent TB [20].
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Active tuberculosis Pulmonary TB was diagnosed in the pres-
ence of clinical symptoms (e.g. fever, cough, anorexia, weight
loss) and evidence of fresh lesions suggestive of TB on the
chest-X-ray/contrast-enhanced computerized tomography
scan of the chest with or without demonstration of acid-fast
bacillus (AFB) on the sputum smear examination [21]. Extra-
pulmonary TB was diagnosed on the basis of clinical features,
suggestive radiologic findings, and demonstration of AFB
on culture or caseating or non-caseating granulomas on biopsy
specimens. Diagnosis of pleural TB/peritoneal TB was based
on biochemical evaluation of pleural/peritoneal fluid showing
a high levels of protein along with a adenosine deaminase (>
40 IU/mL) and lymphocytic predominance [21]. Patients with
evidence of TB at more than one sites were diagnosed
as disseminated disease.

Statistics Statistical analysis was done by SPSS (v.20) for
Windows. Descriptive statistics were used. The median
and interquartile ranges are given. Wherever appropriate,
frequency, number, and percentage are mentioned.
Categorical data were analyzed using the Chi-square test.
Kaplan—Meier survival analysis was performed, and the
log-rank test was used to compare remission and response
rates among CD and UC patients; p values <0.05 were
considered significant.

Results
Baseline demographic and clinical features

A total of 70 patients (49 CD; 21 UC) who received
adalimumab biosimilar were included. The age of onset was
comparable between patients with UC and CD (28 years, IQR
21-51 vs. 35 years, 23-51, p<0.727). At study entry, 42
(85.7%) patients with CD had moderate disease, while 7
(14.3%) had severe disease. Among patients with UC, 19
(90.4%) had moderate disease while 2 (9.5%) had severe dis-
ease. Baseline characteristics and clinical details of the
patients are given in Table 1.

Remission and response in CD

Four patients with CD had a primary non-response. At 8 weeks,
23 (46.9%) patients with CD went into remission, and 5 had
partial response (Fig. 1). At 26 and 52 weeks, 20 (40.8%) and
16 (32.6%) patients, respectively maintained clinical remission.
Therefore, of 49 patients with CD who received adalumimab at
baseline, 32.6% maintained clinical remission at end of 1 year
(Table 2). The details on discontinuation due to loss of response
and adverse events have been mentioned in Fig. 1.
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Table 1 Baseline clinical, demographic features and disease characteristics of patients treated with adalumimab
Parameter Crohn’s disease (n=49)  Ulcerative colitis (n=21)  p-value
Median (IQR) age in years (at enrolment) 35 (23-51) 28 (21-51) 0.727
Gender—males (%) 33 (67.3) 12 (57.1) 0414
M:F 2.06:1 1.3:1
BMI, kg/m? median (IQR) 20 (16.4-22) 20.7 (19.6-23.2) 0.360
Duration between diagnosis and treatment with biologics (months) median (IQR) 54 (24-84) 60 (26.5-147.5) 0.435
Follow up from diagnosis (months) 69.5 (33-99.2) 72 (40-217.5) 0.224
Follow up duration after treatment with biologics (months) median (IQR) 26 (12-52) 18 (11.50-71.5) 0.140
Disease age, location, behavior (CD), n (%)* A 48.2) Disease extent (UC) -
Ay:35(71.4) El: 1 (4.8)
A3:10(20.4) E2: 13 (61.9)
By: 23 (46.9) E3:7(33.3)
B,: 16 (32.7)
Bs3: 10 (20.4)
Perianal: 11 (22.4)
L;:5(10.2),
L,: 7 (14.3)
L;: 14 (28.6)
Ly 1(2)
L;+ L4 9(184)
Ly + Ly 13 (26.5)
Median (IQR) CDALI for CD 390 (286.2-454.7) 8 (6.5-9) -
Median (IQR) SCCALI for UC
Smokers, n (%) 3(6.1) — —
Extraintestinal manifestation n (%) 10 (20.4) 5(23.8) -
Prior treatment”, n (%)
5-Aminosalicylates 29 (59.2) 21 (100) -
Oral corticosteroids 45 (91.8) 18 (85.7)
Intravenous steroids 7(14.3) 6 (28.6)
Azathioprine/6-mercaptopurine/methotrexate 40 (81.6) 15(71.4)
Tacrolimus/cyclosporine 0 29.5)
Antitubercular therapy 11 (22.4) 0
Past exposure to infliximab 7 (14.3) 2(9.5)
Prior mean + SD courses of steroid 1.97+13 2.08+1.3 -
Hb (g/dL) at enrolment 10.1 (9.1-11.4) 10.3 (9.9-12.9) -
TLC (x 10*/uL) 6.1 (5.3-74) 11 (6.4-11.8)
Platelets (x 10>/uL) 259 (196-359.5) 441 (236.5-476.5)
Serum albumin (g/dL) 34(2.84) 3.6 (2.94.1)
CRP (mg/L) 1.7 (0.32-23.6) 3.5(2-6.5)
ESR (mm/h) 40 (29.5-66) 25 (11-43)
Indications for treatment with biologics
Top—down approach 5(10.2%) - -
Postoperative recurrence 6 (12.2%) —
Fistulizing/stricturing disease 8 (16.3%) -
Steroid dependent/refractory 30 (61.2%) 20 (95.2%)
Acute severe ulcerative colits 1 (4.7%)

CD Crohn disease, CDAI Crohn disease activity index, SCCAI simple clinical colitis activity index, 7LC total leukocyte count, CRP C-reactive protein,
ESR erythrocyte sedimentation rate

*Twelve patients had overlap between perianal and other disease behavior
# Patients may be on multiple medications at a time

Remission and response in UC and 2 had partial response (Fig. 2). At 26 and 52 weeks, nine
(42.8%) and seven (33.3%) patients respectively maintained
Five patients with UC had a primary non-response. At  clinical remission. Therefore, of 21 patients with UC who

8 weeks, 11 (52.4%) with UC went into clinical remission, received adalumimab at baseline, 33.3% maintained clinical
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Fig. 1 Follow up of patients with
Crohn’s disease treated with
adalimumab biosimilar
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remission at the end of 1 year. The details on discontinuation
due to loss of response and adverse events are mentioned in
Fig. 2. Probability of short-term and long-term responses at 8,
26, and 52 weeks was not different between patients with CD
and UC (Fig. 3a—c).

Only one center accessed mucosal healing during
adalimumab biosimilar therapy. Three of 11 (27.3%) pa-
tients each with CD had partial and complete mucosal
healing at 26 weeks while 4/11 (36.4%) had partial
mucosal healing at 52 weeks.

Nine patients had previously received infliximab out of
whom one third responded to adalimumab biosimilar therapy,
one third lost response after 26 weeks, and the data of remain-
ing were unavailable.

Adverse events of adalimumab

Characteristics of selected patients who developed AE during
adalimumab biosimilar therapy are given in Table 3. Twelve

@ Springer

(17.1%) patients underwent surgery, ten (14.2%) discontinued
drug due to financial constraints, and seven (10%) had serious
AE. Patients who had a low BMI (<18.5) tended to develop
AE though the difference was not statistically significant.
Three patients developed pulmonary TB after starting
adalimumab biosimilar, although all were negative for
latent TB on appropriate screening; TB developed 8 months
(median) later. Two of these patients (UC) received 6 months
and one (CD) received 9 months ATT, and all of them
responded. Two patients (CD), positive for latent TB on
screening, received INH prophylaxis, none of
whom developed TB.

Discussion

With the increasing disease burden of IBD in the developing
world [22, 23] and with improving economy in these regions,
more patients will receive anti-TNF agents; hence, we need



Indian J Gastroenterol (February 2019) 38(1):44-54

49

Table 2 Response and remission i
to treatment with adalimumab Variables

Crohn’s disease (n =49) Ulcerative colitis (n=21) p-value

during follow up

Concomitant medications while starting biologics#

Oral corticosteroids
5-ASA

AZA
MTX

Response CDAT™> 100, SCCAI <3

8 weeks
26 weeks
52 weeks

Remission CDAI < 150, SCCAI<2

8 weeks

26 weeks

52 weeks
Adverse drug reaction

Tuberculosis

Other infectious complications

Abdominal pain
Nasopharyngitis
Skin rash

Leukocytoclastic vasculitis

Death

Reasons for adalumimab discontinuation

Cost factor
Primary non-response

Underwent surgery after adalumimab

Developed serious adalumimab

12 (24.5%) 7 (33.3%) -

8 (16.3%) 9 (42.8%)
19 (38.7%) 6 (28.5%)

5(10.2%) -
28 (57.1%) 13 (61.9%) 0.67
21 (42.8%) 10 (47.6%) 0.59
18 (36.7%) 8 (38.1%) 0.66
23 (46.9%) 11 (52.4%) 0.71
20 (40.8%) 9 (42.8%) 0.71
16 (32.6%) 7 (33.3%) 091

1 2%) 2(9.5%) -

3 (6.1%) -

2 (4%) 1 (4.8%)

1 2%) -

3 (6.1%) 2 (9.5%)

1 %) 1 (4.8%)

3(6.1%) -

6 (12.2%) 4 (19%) -

4 (8.2%) 5(23.8%)

9 (18.3%) 3 (14.3%)

5(10.2%) 2(9.5%)

#Some patients may be on drugs from more than one class
## CDAI reduced by 100, SCCAI reduced by 3
5-ASA 5-aminosalicylic acid, AZA azathioprine, M7x methotrexate, CDAI Crohn disease activity index, SCCA/

simple clinical colitis activity index

information on their efficacy and side effects, especially TB
(as these areas are endemic for TB). We recently analyzed our
data on the efficacy and side effects of infliximab [24] and
reported a primary non-response at 8 weeks and secondary
loss of response at 26 and 52 weeks as 14.5%, 6%, and
15%, respectively and TB reactivation rate of 11.6%. We sim-
ilarly evaluated the efficacy and side effect profile of
adalimumab biosimilar Exemptia in 70 patients in a multicen-
ter study in northern India.

The clinical remission rates at 8 weeks in patients with UC
and CD were 52.4% and 46.9%, respectively. The results for
patients with CD are almost similar to that seen in the CHARM
trial (40%) [7] but slightly higher than CLASSIC trial (36%)
[25]. However, for patients with UC, the remission rates at
8 weeks are considerably higher than that seen in ULTRA 1
and 2 trials (16.5% and 18.5%) [26, 27], the only available
recent Indian study (response 24.1%; remission 3.5%) [10],
and a Japanese study (10%) [28]. The response rates at 8 weeks
were similar between the present study and the Japanese study

(59% vs. 50%). However, the real-world studies from Europe
and North America [29], Belgium [30], and Brazil [31] reported
8-week remission rates of 48%, 44%, and 41.7%, respectively,
which were quite similar to the present study. Better response
rates in the present study, as compared to the other Indian study,
could be because of difference in disease severity between the
two studies, as patients in the other study were refractory to
5 days of intravenous corticosteroids [10].

The efficacy of adalimumab in the present study are lower
than that seen with infliximab at our center where at 8 weeks,
the remission rates in patients with CD and UC were 80.8%
and 77.3%, respectively [24]. Although there is no head to
head comparison, these results are significant and are concor-
dant with recent network meta-analyses, which reported better
induction rates with infliximab than adalimumab [32].
Comparing the landmark registration trials of infliximab
(IFX) (ACT 1 and ACT 2) [33] and adalumimab (ULTRA
1 and ULTRA 2) for UC, the 8-week induction rates for clin-
ical remission, response, and mucosal healing were
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Fig. 2 Ulcerative colitis patients
on adalimumab biosimilar in
remission and reasons for
discontinuation
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> (Cost factor [n=3])
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Y
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Complete loss of response then
underwent surgery (n=2)

52 weeks (n=8)
Clinical remission (n=7)
Partial response (n=1)

Discontinued (n=3)
Adverse events (n=1) (n=1 each for
cost and surgery)

Complete remission (n=5)

approximately 16%, 18%, and 19% higher for infliximab than
adalumimab. The results of retrospective cohort studies com-
paring adalumimab and infliximab are heterogeneous with a
few reporting superiorities of infliximab over adalumimab and
others reporting similar efficacy for both. Overall, the evi-
dence supports similar efficacy of adalumimab and infliximab
for CD, but for UC, infliximab may be slightly better than
adalumimab for induction of remission.

Of patients who were in remission at 8 weeks, three quarter
sustained remission by 52 weeks, which for CD was similar to
the CLASSIC 1I trial (79%) and for UC was higher than the
ULTRA 2 trial (17%). On comparing results of infliximab
from our center, almost similar proportion of remitters main-
tained remission at 52 weeks. Similarly, most of the network
meta-analyses have also reported similar efficacy of
infliximab and adalimumab in the maintenance of remission.
Comparison of registration (ACT 1 and ACT 2 [33] vs.
ULTRA 2) trials revealed that for maintenance of remission,
the differences between infliximab and adalimumab were less
dramatic than that for induction of remission.

Patients with IBD who lose response or are intolerant to
infliximab may benefit from switching to adalimumab. Of
patients (n=9) who lost response to infliximab and were
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switched to adalimumab, 44% (4/9) patients responded
while one achieved remission by week 4. Although the
numbers are small for any comparison, the literature sug-
gests similar or lower response rates on adalimumab in
infliximab-experienced patients [34]. In the study by
Taxonera et al. [35], clinical response and remission at week
12 were achieved in 60% and 27% patients, respectively. In
the ULTRA 2 trial, 9% and 10% of infliximab experienced
patients with UC achieved clinical remission at week 8 and
52, respectively. In the GAIN trial, 21% infliximab experi-
enced patients with CD achieved clinical remission at week
4 [36]. In patients who did not respond to adalimumab, there
is an unmet need to do trough levels. If trough levels are low
then dose needs to be optimized. If trough levels are ade-
quate and autoantibodies are developed, then one needs to
switch to the other drugs [37].

Patients on anti-TNF are at an increased risk of AE and
opportunistic infections [38]. Twenty (28.6%) patients in our
study experienced some form of AE during the treatment, of
which 7 (10%) were serious AE. Though adalimumab is a
humanized antibody (expected to be less immunogenic than
infliximab), several studies reported varying rates of AE over
a period of time. Of 70 patients, 3 (4.3%) developed
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Fig. 3 a Kaplan—Meier curve showing clinical remission in UC and CD
patients treated with adalimumab at 8 weeks. Log rank test, P=0.62. b
Kaplan—Meier curve showing clinical remission in UC and CD patients

pulmonary TB after adalimumab, and this risk was lower than
that on infliximab as reported from a three-center Indian study
(7.9%) and a recent report from our center (11.6%). However,
the only Indian study [10] on adalimumab in UC reported a
TB reactivation rate of 13.8% which is almost equal to that of
TB reactivation on infliximab as reported from our center.
Hence, the literature on TB reactivation risk between
infliximab and adalimumab remains heterogeneous with the
evidence suggesting possible higher risk associated with
infliximab. In our study, 14.3% discontinued drug due to fi-
nancial constraints due to high cost of therapy [39].

The relatively small sample size limits the generalizabil-
ity of our findings. In patients showing loss of response to
adalimumab, measurement of trough levels of the drug and
autoantibodies could be useful. Other limitations include
retrospective, uncontrolled, observational nature of

treated with adalimumab at 26 weeks. Log rank test, P =0.56. ¢ Kaplan—
Meier curve showing clinical remission in UC and CD patients treated
with adalimumab at 52 weeks. Log rank test, P =0.62

the study. As only the initial few doses were administered
at the hospital, it may not be surprising if patients would
have missed a few doses. Due to retrospective design, QOL
and patient-reported outcome could not be assessed. We
assessed for clinical response and remission while mucosal
healing was not assessed routinely in all the patients.
Despite these shortcomings, this study indeed provides vital
information on usefulness, safety, and effectiveness of
adalimumab biosimilar in IBD in India.

To summarize, for a chronic, frequently fluctuating disease
like IBD, adalimumab biosimilar appears as an effective drug
in inducing and maintaining remission. Early response to
adalimumab is a good predictor of long-term response. In a
subset of patients who do not respond to adalimumab might
need appropriate dose optimization prior to switching to the
other drugs. This study has highlighted many important facts
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which might prove useful in clinical decision making for
adalimumab in IBD.
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