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Abstract

Background: In recent years, biological drugs, including antitumor necrosis factors, have revolutionized the treatment of inflam-
matory bowel disease (IBD); however, there is no consensus about the superiority of adalimumab over infliximab.
Objectives: This study was designed to evaluate the efficacy of adalimumab for the management of IBD in the southwest region of
Iran.
Methods: During this prospective observational study, the patients with active IBD and a history of no response to previous treat-
ments that referred to an IBD clinic were included. Moreover, this study evaluated and compared the effectiveness of treatment,
including clinical remission rate, disease activity index (the Mayo score in ulcerative colitis (UC) patients and the Crohn’s disease
activity index (CDAI) in Crohn’s disease (CD) patients), clinical response, and side effects related to adalimumab injection in 0, 12th,
24th, and 52nd weeks after treatment.
Results: A total of 71 patients, including 42 male and 29 female, with a mean age of 29 years, were included. In this study, 37 and
34 patients were diagnosed with UC (52.1%, 20 male and 17 female) and CD (47.8%, 22 male and 12 female), respectively. The time to
remission in the UC group was significantly longer than in the CD group (10.05 and 1.71 months; P < 0.0001). Clinical remission rate
(≥ 2 points reduction in the Mayo score) in the 12th week among UC patients after treatment with adalimumab was 67.5% and raised
to 100% (all the UC patients) in the 24th and 52nd weeks after treatment. None of the UC patients experienced disease recurrence. In
CD patients, the CDAI significantly decreased during the treatment time (P < 0.0001); however, all CD patients (100%) experienced
disease recurrence after a mean time of 2.59±0.55 months (within 2 - 4 months) (P < 0.0001). Failure of treatment was observed in
94.1% of CD patients (n = 32); nevertheless, none of the UC patients had treatment failure (P < 0.0001). There were no complications
related to adalimumab, and no patients needed colectomy during the study period.
Conclusions: Adalimumab has a positive effect on the improvement of clinical symptoms, reduction of disease activity, preven-
tion of disease recurrence, and need for colectomy in moderate to severe UC patients. However, adalimumab has no efficacy in the
improvement of CD patients, and failure of treatment was observed in most of these patients. Adalimumab could be a therapeutic
option for the management of UC with prior failure of treatment.
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1. Background

Inflammatory bowel disease (IBD) includes chronic im-
mune system-mediated inflammatory disorders charac-
terized by periods of remission and flare and affects the
gastrointestinal tract and specially bowels with two main
phenotypes, ulcerative colitis (UC) and Crohn’s disease
(CD) (1, 2). The UC only involves the colon and rectum and
presents with symptoms such as rectal bleeding, diarrhea,
abdominal pain, and weight loss. Nonetheless, CD can af-
fect any part of the gastrointestinal tract from the oral cav-

ity up to the anorectal region, with the involvement of the
terminal ileum and proximal part of the colon as the most
prevalent subtype (3). The prevalence and incidence of IBD
are increasing worldwide, and although the etiology has
not been clarified yet, its main characteristics are inappro-
priate inflammatory responses of the bowel immune sys-
tem to environmental triggers, which result in chronic tis-
sue damage, clinical symptoms, and intestinal and/or ex-
traintestinal complications (4, 5).

Researchers believe that the overexpression of proin-
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flammatory mediators, such as tumor necrosis factor-
alpha (TNF-α), has the main role in the pathogenesis of IBD
(6-8). Despite significant progress in the management and
control of disease activity, there is no definite curative ap-
proach for these disorders (8, 9). During the last decades,
the achievement of biological medicines, especially those
that target TNF-α, has revolutionized the management of
IBD (1, 10). One of the anti-TNF medications, which has
shown to be effective for the induction and maintenance of
IBD remission, especially in moderate to severe unrespon-
sive cases, is adalimumab (7, 11). Adalimumab binds to TNF-
α, and by inhibiting its activity not only suppresses the
symptoms of IBD but also induces remission as the silent
mode of disease. Furthermore, adalimumab can keep the
condition under control for the long term (12, 13). Despite
therapeutic efficacy, there are side effects, such as suscep-
tibility to infections and hypersensitivity reactions, which
sometimes limit the clinical application of anti-TNFs (6, 9).
Although adalimumab is approved for the management of
IBD, especially in refractory cases, the evidence regarding
its long-term efficacy and safety is limited, and most of the
investigations have been performed on subjects who expe-
rienced previous treatment with anti-TNF family (3, 8, 14,
15).

2. Objectives

The current study was designed to evaluate the effi-
cacy of adalimumab biosimilar (CinnoRa, CinnaGen Co.,
Tehran, Iran) for the management of IBD in the southwest
region of Iran. Moreover, this study evaluated any poten-
tial side effects or related complications of this medicine.

3. Methods

During this prospective observational study, which
was defined and designed for one year, the patients with
active IBD who were unresponsive to previous medica-
tions and referred to the IBD outpatient clinic of Ah-
vaz Imam hospital as a tertiary center, Ahvaz, Iran, were
included. The study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki; there-
fore, this study was approved by the Ethics Commit-
tee of Ahvaz Jundishapur University of Medical Sciences
(IR.AJUMS.HGOLESTAN.REC.1399.076). Before participa-
tion, the method of study was explained to all the partic-
ipants, and they were requested to sign a consent form.
They were in touch with a clinician by phone call and were
requested to report any potential complications or side ef-
fects.

The inclusion criteria were subjects with active IBD, the
age range of 18 - 80 years, and unresponsive or intolerant

to previous medications, including immunomodulators,
such as azathioprine. The exclusion criteria were a his-
tory of malignancy, severe heart failure, active tuberculo-
sis, human immunodeficiency virus or infection, acute or
severe hepatitis B or C, and history of therapy with adali-
mumab for the management of other immune-mediated
disorders, such as rheumatoid arthritis or psoriasis.

At the beginning of the study, the basic characteristics
of participants, including the type of IBD, age, gender, any
concomitant disease, and smoking and drug history, were
recorded. The informative data regarding IBD, including
the type and location of disease, age at the time of diag-
nosis, the time lag between disease presentation and di-
agnosis, duration of involvement with IBD, and intestinal
and/or extraintestinal symptoms, were extracted from pa-
tients’ files. The patients were scheduled to receive adali-
mumab (160, 80, and then 40 mg SC QOW (subcutaneously
once every other week)) and be followed for 52 weeks.

3.1. Evaluation of Treatment Efficacy

Disease activity was defined based on the Mayo score
for UC cases (maximum score 12, clinical remission≤2, and
clinical response ≥ 2 score decrease) and the Crohn’s dis-
ease activity index (CDAI) for CD cases (clinical remission
< 150, mild to moderate activity: 150 - 220, moderate to se-
vere activity: 221 - 450, and 451 - 1100 as fulminant and very
severe flare) (16). Primary treatment failure was defined as
no improvement in clinical symptoms after a loading dose
(first injection: 160 mg), and secondary treatment failure
was defined as the primary response followed by loss of re-
sponse or intolerance of treatment due to side effects or
need for colectomy.

The efficacy of treatment, including clinical symp-
toms, disease activity index score, injection-related side ef-
fects, rate of clinical and endoscopic remission or flare, du-
ration of remission, rate of treatment failure, colectomy,
any severe infection which mandates holding treatment,
need for hospital admission, and any mortality during
the 0, 12th, 24th, and 52nd weeks, was investigated and
recorded.

3.2. Statistical Analysis

The SPSS software (version 22.0) was used for data anal-
ysis. The data are expressed as mean, standard deviation,
and percentage. The data were checked for normality us-
ing the Kolmogorov-Smirnov and Shapiro-Wilk tests. The
Mann-Whitney U test and independent two-sample t-test
were employed to compare two quantitative variables. The
chi-square test was used to evaluate the association be-
tween two qualitative variables. A P-value less than 0.05
was considered statistically significant.
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4. Results

Overall, a total of 71 patients, including 42 male and 29
female, with a mean age of 29 years, were included in this
study. Table 1 shows the demographic characteristics of the
participants. In this study, 37 and 34 patients were diag-
nosed with UC (52.1%, 20 male and 17 female) and CD (47.8%,
22 male and 12 female), respectively. The time to remission
in the UC group was significantly longer than in the CD
group (10.05 and 1.71 months; P < 0.0001). After treatment
with adalimumab, the clinical remission rate (≥ 2 points
reduction in the Mayo score) in the 12th week among UC
patients was 67.5% (n = 25) and raised to 100% (all the UC
patients) in the 24th and 52nd weeks. None of the UC pa-
tients experienced disease recurrence.

In CD patients, the CDAI significantly decreased dur-
ing the treatment time; nevertheless, all CD patients (100%)
experienced disease recurrence after a mean time of 2.59
± 0.55 months (within 2 - 4 months) after treatment with
adalimumab (P < 0.0001) (Table 2). Failure of treatment
was observed in 94.1% of CD patients (n = 32); however,
none of the UC patients had treatment failure (P < 0.0001).
There were no complications related to adalimumab, and
no patients needed colectomy during the study period.
Table 3 shows the changes in disease activity scores dur-
ing the study indicating a significant decrease during the
course of the study (P < 0.001).

5. Discussion

During the current study, the clinical response (2 or
more score decrease in the Mayo score) was achieved in
67.5% of UC cases in the 12th week and raised to 100% (all
cases) up to the 24th and 52nd weeks. None of them ex-
perienced treatment failure or flare. The aforementioned
results proved the high rate of adalimumab efficacy for
the management of refractory UC. In a similar investiga-
tion, Ogata et al. evaluated adalimumab efficacy in a mul-
ticenter study and reported clinical remission of 49.7% in
the 4th week and 74.4% in the 52nd week based on the
Mayo score (17). Other studies have also certified that adal-
imumab can control most UC cases as soon as the 8th week
of therapy and maintain this response up to the 52nd week
(18, 19). Angelison et al.’s study conducted on 118 UC pa-
tients with adalimumab for 3 months achieved clinical re-
mission among 77% of participants, and the response rate
of those with a history of treatment with infliximab was
lower than naive patients (73% and 85%), which is in line
with the results of the current study (20). Another study by
Balint et al. investigated adalimumab efficacy on 73 refrac-
tory UC cases (15). Based on the Mayo score, in the 12th and
52nd weeks, clinical remission was observed in 75.3% and

92% of participants, respectively (15). Travis et al.’s study on
436 moderate to severe UC patients showed that up to the
26th week, 67% of the cases would respond to treatment,
and based on the simple clinical colitis activity index, 48%
of the cases were in remission (21).

In Iborra et al.’s study, the rates of clinical remission of
UC cases after 1 year among naive and nonnaive patients
were 65% and 49%, respectively (1); nevertheless, in the cur-
rent study, the rate of clinical remission was 100%. This dif-
ference can be explained based on the differences in pa-
tients, duration of disease involvement, previous medica-
tions, and rate of compliance. Ultra 1 and 2 studies have
proved the efficacy of adalimumab for the management
of UC as the first randomized controlled trials (22, 23). De-
spite this proven efficacy, the results of the current study
are more efficient than previous studies.

During the current study, all the CD cases (100%) expe-
rienced disease flare 2 to 4 months after starting the ther-
apy with adalimumab, and 94.1% of them (n = 32) demon-
strated treatment failure. The inefficacy of anti-TNFs dur-
ing the first year of therapy could be due to special disease
characteristics that TNF-α is not the main proinflamma-
tory cytokine in pathogenesis, and other metabolic path-
ways induce inflammation (10). A cohort study by Bouh-
nik et al. evaluating adalimumab efficacy for the manage-
ment of CD patients and symptomatic small bowel stric-
ture showed that 64% of patients were successfully treated
up to the 24th week, and 45.7% of them maintained this
remission up to the 4th year of follow-up (4). In this
study, successful treatment based on clinical symptoms
and imaging findings was defined as the steroid-free con-
tinuation of management with adalimumab after 8 weeks
and no need for other anti-TNFs, endoscopic dilation, or
bowel resection (3). This result contradicts the findings of
the current study and could explain the differences in char-
acteristics of patients and evaluation of outcomes.

Loftus et al. evaluated the efficacy of adalimumab for
the management of 2057 moderate to severe naive CD pa-
tients in 6 years (24). Based on their results, the rate of clini-
cal remission (Harvey-Bradshaw index < 5) from 29% at the
beginning increased to 68% in the first year up to 75% in the
6th year. Moreover, the patients with a history of under 2
years of involvement achieved a higher rate of remission
(24). Loftus et al. concluded that routine management of
CD with adalimumab for up to 6 years could improve dis-
ease outcomes and rate of clinical remission, and there is
no concern about drug safety (24). The aforementioned re-
sults are also inconsistent with the results of the current
study. One explanation for the variation of results could be
the difference in the evaluation of clinical remission. In the
current study, although the duration of involvement for all
the participants was more than 2 years, it has been men-
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Table 1. Demographic Characteristics of Participants a

Variables UC (n = 37) CD (n = 34) P - Value

Average age (range) 30.8 (19 - 47) 35.2 (23 - 47) 0.012

Gender 0.47

Male 20 22

Female 17 12

Smoking 3 (8.1) 5 (14.7) 0.467

Symptom to diagnosis lag (range, mo) 4.08 ± 2.19 (1 - 9) 4.44 ± 2.27 (2 - 10) 0.49

Duration of involvement (mo) 4.73 ± 2.13 (2 - 10) 4.84 ± 2.18 (2 - 9) 0.889

Drug history

Sulfasalazine 17 (45.9) 14 (41.2) 0.811

Prednisolone 11 (29.7) 13 (38.2) 0.465

Azathioprine 36 (97.3) 34 (100) 1.000

5-aminosalicylic acid 2 (5.4) 0 1.000

Anatomical location

Small bowel 0 10 (29.4) 0.0001

Large bowel 15 (40.5) 3 (8.8) 0.003

Small and large bowels 22 (59.5) b 21 (61.8) 1.000

Complication

Anal fistula 0 5 (14.7) 0.021

Abscess 0 2 (5.9) 0.226

Intraabdominal fistula 0 1 (2.9) 0.479

Abbreviations: UC, ulcerative colitis; CD, Crohn’s disease
a Values are expressed as mean ± SD or No. (%).
b Backwash ileitis

Table 2. Aspects of Treatment with Adalimumab in Ulcerative Colitis and Crohn’s Disease Patients a

Therapy Aspect UC CD P - Value

Duration of treatment (mo) 14.95 ± 3.46 (12 - 25) 15.97 ± 4.78 (12 - 24) 0.224

Disease flare 0 34 (100) 0.0001

Time to flare (mo) - 2.59 ± 0.55 (2 - 4) -

Duration of remission (mo) 10.05 ± 1.02 (8 - 12) 1.71 ± 0.77 (1 - 5) 0.0001

Therapeutic failure 0 32 (94.1) 0.0001

Hospital admission 11 (29.7) 16 (47.1) 0.15

Abbreviations: UC, ulcerative colitis; CD, Crohn’s disease
a Values are expressed as mean ± SD or No. (%).

tioned in previous studies that the early treatment of CD
with anti-TNF (less than 2 years since diagnosis) could re-
sult in more efficacy (25-27).

During the current survey, none of the participants had
adalimumab-related side effects, which proved the safety
of this drug among IBD patients. However, about one-third
of UC cases and one-half of CD cases need hospital admis-
sion due to various reasons in the first year of therapy with

adalimumab, and this issue increases the direct and indi-
rect costs of these disorders (28). This hospital admission
rate is in line with that of Iborra et al.’s study (1). On the
other hand, the need for colectomy was not observed in the
participants; nonetheless, most observational studies have
reported the colectomy rate within the range of 23 - 46%
(29, 30). Additionally, in Balint et al.’s study, 5.4% of moder-
ate to severe UC cases required colectomy during the first
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Table 3. Disease Activity Scores During Study

Activity Score (Average) UC (Mayo Score) CD (CDAI)

Beginning of therapy 11.32 ± 0.47 (11 - 12) 160.77 ± 4.77 (155 - 168)

12th week 9.35 ± 1.23 (9 - 11) 149.26 ± 3.17 (145 - 162)

24th week 4.89 ± 2.45 (3 - 8) 146.42 ± 4.15 (140 - 155)

52nd week 4.11 ± 1.47 (3 - 6) 137.03 ± 8.38 (125 - 155)

P - value 0.0001 0.001

Abbreviations: UC, ulcerative colitis; CD, Crohn’s disease; CDAI, Crohn’s disease
activity index

year of therapy with adalimumab (15). This discrepancy
could be due to the exclusion of hospitalized patients from
the present study at the beginning.

Overall, the safety profile of adalimumab is in line with
those of other studies, such as McDermott et al.’s survey (8).
Colombel et al. also reported the high tolerance rate and
safety profile of adalimumab during a 56-week observation
(31). Based on different studies, the most common side ef-
fects related to IBD treatment with adalimumab include in-
fections (11 - 34%), malignancies (1.9%), and demyelinating
disorders (0.7%) (17, 20, 24, 31). The report of no side effects
in the current study proved that there is no new concern
about the adalimumab safety profile. Furthermore, based
on the high efficacy rate among UC patients, adalimumab
could be an ideal choice for refractory cases.

One of the limitations of the current study is evalu-
ating and following therapeutic results only for one year.
On the other hand, this study was performed as a real-life
treatment with the possibility of concomitant consump-
tion of other medications, such as corticosteroids or im-
munomodulators, which can affect the achievement of a
better outcome. Moreover, this study was carried out as a
single-center survey with a small number of cases.

5.1. Conclusions

Adalimumab has a positive effect on the improvement
of clinical symptoms, reduction of disease activity, preven-
tion of disease recurrence, and need for colectomy in mod-
erate to severe UC patients. However, adalimumab has no
efficacy in the improvement of CD patients, and failure of
treatment was observed in most of these patients. Adal-
imumab could be a therapeutic option for the manage-
ment of UC with prior failure of treatment.
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