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ABSTRACT
BACKGROUND
The anti-TNF drugs are shown to be highly effective in treatment of patients with moderate-tosevere inflammatory bowel disease (IBD). Here, we aimed to assess the efficacy and safety of antiTNF therapy at the national level.
METHODS
IBD patients aged 15 > years who received Infliximab and/or CinnoRA® between 2013 to July
2018 were identified. The data extracted from medical dossier and telephonic interview. The efficacy
of therapy was defined as time to drug discontinuation or need for IBD-related surgery. The safety
was assessed based on patient’s reported adverse events.
RESULTS
We included 315 patients. The mean age of patients was 37.2 years and 62.2% of them developed
the disease before age 30 years. Involvement of masculoskeletal system was reported in 7.3% of
patients. Partial and complete response to Anti-TNF therapy was seen in 67% of patients. About
16% of patients did not respond to induction therapy and 16.9% of patients lost their response to
Anti-TNF during one year. No serious adverse events, serious opportunistic infection, tuberculosis
and malignancies reported by patients. Two patients reported pneumonia.
CONCLUSION
This study for the first time in our country, provides the evidences for efficacy of anti-TNF therapy
in moderate to severe IBD patients.
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INTRODUCTION
Inflammatory bowel disease (IBD), with two main subtypes of crohn’s disease
(CD) and ulcerative colitis (UC), is a chronic idiopathic inflammation of the
intestines with a relapsing - remitting nature. Although the underlying cause of
IBD is unclear, but it seems that a combination of interactions between the genetic
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backgrounds, alterations in the composition of the intestinal
microbiota, environmental factors and dysregulation in
innate and adaptive immune system trigger an aberrant
immune response causing an impaired mucosal barrier
function and consequently disease development.1-2 The new
epidemiological studies propose that epidemiology of IBD
is changing all around the world and the disease might be
rapidly rising in countries from South America, Asia and
even Africa.3 Recent published studies from our country
also stressed on rise of incidence cases of IBD from 0.62 to
3.11 per 100,000 population from 1990 to 2012.4 IBD could
produce a heavy burden on society due to a decrease in the
quality of life of the patients and an increase in disability.
Naghavi et al. estimated that in our country, the burden of
GI diseases ranked 7th among all other diseases at 2003.5
The main goal of therapeutic options in IBD patients is to
reduce the inflammation and symptoms of the disease and
improve the recovery of intestinal tissue. With advances
in the understanding of the pathological mechanisms underlying IBD, new therapies have been proposed with the
most important development being the introduction of antitumor necrosis factor (TNF) agents.6-10 These drugs have
been used in treatment of patients with moderate-to-severe
forms of IBD refractory to conventional treatments.11 The
basic mode of actions of these drugs involve use of antiinflammatory cytokines, neutralization of pro-inflammatory
cytokines and inhibition of neutrophil adhesion.12 While
researches showed that employment of these drugs is
associated with a reduced need for surgery and hospitalization and an improvement in quality of life,11 but these
treatments have not been effective in all patients, and some
patients either do not respond to these medications or those
who initially responded might lost their responsiveness
over time.11,13-16
Currently, the most commonly used anti-TNF agents are
infliximab (IFX) and adalimumab (ADA). IFX (Remicade,
Janssen and MSD/Merck), the first biological agent approved by FDA for treatment of moderate to severe UC,
is a 149,100-d chimeric monoclonal antibody directed
against TNF-α.17 Another drug, ADA (Humira®, AbbVie,
USA), is a fully human monoclonal antibody consists of
two identical heavy and two identical light chains that
bind specifically to the transmembrane TNF and blocks
the interaction of TNF-α with its receptor.18-19 ADA was
first approved by the US-FDA for the treatment of
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13

Rheumatoid Arthritis and then for other conditions
including IBD.19 In our country “CinnoRA®” was developed by CinnaGen Company as a biosimilar to the ADA
product.
Globally, several studies have investigated the clinical
effects and potential side effects of these drugs in IBD
patients. However, because of relative novelty of employment of TNF inhibitor agents in our country, no study
has been done so far to evaluate the efficacy of these
medications at national level. In this study, we evaluated
the response rate and patient’s reported adverse events
of IFX and CinnoRa® used in moderate-to-severe IBD
patients in a retrospective manner.
MATERIALS AND METHODS
Study design
This study was designed as an observational and
retrospective study of a real time case series of patients
with moderate to severe UC or CD who went under treatment with an anti-TNF agents (IFX and/or CinnoRA®) from 2013 (time when drug became available
in Iran ) to July 2018. The participants were drawn
from the list of Iranian Registry of Crohn’s and Colitis. The diagnosis was established by their physicians
based on the clinical, radiological, pathological and
laboratory examinations. The study was performed at
Digestive Disease Research Institute (DDRI) of Tehran
University of Medical Sciences and the study protocol
was approved by the ethics committee of DDRI and the
participants signed their informed consent.
The inclusion criteria were: patients (both sexes)
aged ≥ 15 years with moderate to severe UC (Mayo
score > 6) or CD (150 < Crohn’s Disease Activity Index <
450) that were either refractory to conventional therapy,
or were steroid–dependent or steroid unresponsiveness
and used CinnoRA®, and/ or IFX as part of their treatment
regimen.
Patients considered refractory to treatment when
they received standard therapy (two to three of these
drug lines: prednisolone, azathioprine/6-mercaptopurine
(AZT/6-MP) and 5-aminosalicylates (5-ASA) but
showed poor response.
CinnoRA® was injected based on the following
protocol: 160 mg at week 0, 80 mg at week 2 as induc-
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Table 1: Baseline characteristics of study patients

Characteristics

N=315

Age (year), mean (SD)

37.2 (12.2)

Age category, n (%)
≤ 30 years
> 30

101 (32.1)
214 (67.9)

Sex, n (%)
Male
Female

151 (47.9)
164 (52.1)

Education, n (%)
Illiterate Elementary
High school
University

6 (1.9)
14 (4.4)
120 (38.1)
175 (55.6)

Marital status, n (%)
Single
Married

102 (32.4)
231 (67.6)

Cigarette smoking, n (%)
Never
Previous or currently

294 (93.3)
21 (6.7)

Positive family history of IBD, n (%)

54 (17.1)

Comorbidity, n (%)
Liver Disease
Hypertension
Diabetes Mellitus

15 (4.8)
25 (7.9)
6 (1.9)

Time from diagnosis to data collection
(year), mean (SD)

8.7 (6.5)

Age at diagnosis (year), mean (SD)

28.4 (11.7)

Disease diagnosis, n (%)
Crohn’s disease
Ulcerative colitis

154 (48.9)
161 (51.1)

Site of Crohn’s disease, n (%)
Ileum
Colon
Ileocolon
Unknown

44 (28.6)
44 (28.6)
55 (35.7)
11 (7.1)

Site of Ulcerative Colitis, n (%)
Ulcerative proctitis
Left sided colitis
Pancolitis
Unknown

43 (26.7)
3 (1.9)
76 (47.2)
39 (24.2)

Extra intestinal manifestation, n (%)
Masculoskeletal
Deramtological
Ocular
Hepatobiliary

23 (7.3)
13 (4.1)
6 (1.9)
15 (4.7)

Anti-TNF therapy(year), mean (SD)

2.5 (0.8)

tion, and then 40 mg every 2 weeks for maintenance
therapy. IFX with dose of 5 mg/kg diluted in 250 ml
0.9% NaCl and infused intravenously over a period of
at least 2 hours as an induction regimen at 0, 2 and 6
weeks followed by a maintenance regimen of 5 mg/kg
every 8 weeks thereafter.
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Variable analyzed
The data obtained by means of a questioner as well
as patient’s medical record. The trained interviewer
from our center called the patients and obtained the
necessary information based on a predefined questionnaire.
The variable obtained included: gender, age, disease
duration up to time of interview, smoking status, comorbidities, family history of IBD, history of appendectomy,
extent of disease, IBD related surgery (if any), extraintestinal manifestations, drug treatment history, type
and duration of anti-TNF therapy, drug switching, cause
of discontinuation of anti-TNF treatment and patient’s
reported adverse events. Patients were considered to
be primary non responder to anti-TNF therapy if their
treatment was discontinued by physicians before 12
weeks of therapy in case of using CinnoRA® and before
14 weeks in case of using IFX. The willingness of patient
to terminate the therapy or occurrence of side effects
as a reason for treatment discontinuation did not included in the analysis. The secondary loss of response was
defined as either using the anti-TNF-agents for less
than 52 weeks but more than 12 weeks for CinnoRA®
and 14 weeks for IFX, or need for IBD related surgery.
Patients who used the anti-TNF therapy for more than
52 weeks considered as responder.
Statistical analysis
The results of the variables were described with the
mean, medium, minimum, maximum value and standard
deviation (quantitative variables) or as frequency and
percentage (categorical variables). Data were analyzed
using SPSS version 16 software package. p values < 0.05
were considered as statistical significant.
RESULTS
Among 700 patients that fulfilled the eligibility criteria,
we could provide the complete information and consent
form for 315 patients (figure 1).
Patient demographic and disease characteristics are
summarized in table 1. The mean age of participants was
37.2 years (range 14 to 70 years). Female subjects comprised
52.1% of our study group. Only 6.7% of our study subjects
used cigarette during their life time. The mean duration
of disease was 8.7 years (1 to 41 years). The IBD age
onset was 28.4 years. Involvement of masculoskeletal
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Iranian Registry of Crohn’s list (n = 10000)

Patient not fulfilling the criteria (n = 9300)
Young age
No record of anti TNF therapy at the registry
No contact information
Mild IBD

Patients fulfilling the criteria (n = 700)
Age > 15 years
Moderate to sever IBD
Anti-TNF therapy

Patient exited from study (n = 385)
Not responding to telephone call
No access to the medical dossier

Patient enrolled in the study (n = 315)
Complete medical dossier
Responded to telephone call

Fig.1: Flow chart of study selection process
Table 2: The medical profile of the study subjects
Anti-TNF Therapy
Single therapy, n (%)

Switched therapy, n (%)

CD, n (%)

121 (75.6)

39 (24.4)

UC, n (%)

120 (77.4)

35 (22.6)

CD &UC, n (%)

241 (76.5)

75 (23.5)

system was reported in 7.3% of patients. UC patients’
number were slightly higher than CD patients (51.1%
vs 48.9%). The most common involved site in CD was
Ileocolon (35.7%) and majority of UC patients had
involvement of total colon (47.2%).
Looking at the profile of anti-TNF therapy showed
that the majority of subjects (n = 241, 76.5%) treated
with only one TNF-α inhibitor agent (table 2) and this
figure did not significantly differ between CD and UC
patients (75.6% vs 77.4% respectively). About 23.5% of
subjects (n = 75) needed the switching from one antiTNF blocking agent to another and again this figure did
not differ between CD and UC patients (table 2).
The response of patients to anti-TNF therapy was assessed based on the drug consumption duration, as was
explained in method section (table 3). The average time
of Anti-TNF therapy for patients was 2.5 years (table 1).
About 16.05% of our subject did not respond to therapy
before 12 weeks of therapy in case of using CinnoRA®
and before 14 weeks in case of using IFX and categorized as primary non responder. The percent of primary
non responder was not different between UC and CD patients. The percent of patients who lost their response to
Middle East J Dig Dis/ Vol.12/ No.1/January 2020

Anti-TNF during one year period (secondary non responder)
was slightly higher in UC patients (18.3%) compared to
CD patients (15.6%). For 67% of patients the anti-TNF
therapy continued beyond one year and these patients
were categorized as responder. The percent of responder
patients was not significant different between CD and
UC patients. We could not find any correlation between
gender (p = 0.93), disease type (p = 0.14), and age (p =0.95)
with response rate to anti-TNF therapy.
Due to retrospective nature of this study we could
not get comprehensive and validated results regarding
the adverse events following anti-TNF therapy. Most of
the reported adverse events were mild and included the
redness and pain at the site of injection. No serious adverse
events occurred during the study period. A total of 25
minor adverse events potentially related to the procedure
were reported by 18 patients. Two patients reported the
development of pneumonia. None of our patients reported
the serious infection, tuberculosis and malignancies.
None of our patients needed surgery while were on AntiTNF therapy.
DISCUSSION
Anti-TNF agents have advanced the management
of IBD and are regarded as the mainstay for inducing
and maintaining remission in patients with moderate to
severe IBD. The use of these drugs is associated with
decreasing the risk of surgery, hospitalization and diseaserelated complications, however, around 10–30% of
patients do not respond to the initial treatment and some
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Table 3: Subgroup analysis by IBD type
p value

IBD type
CD

UC

Total

Switched therapy,
n (%)

Primary non-responder to Anti-TNF blocking agents

16.3%

15.8%

16.05%

NS

Secondary loss of response to Anti-TNF blocking agents

15.6%

18.3%

16.9%

NS

Responder to Anti-TNF blocking agents

68.1%

65.9%

67%

NS

of patients that initially responded to treatment might
lose their response over time. Moreover there are some
adverse events associated with consumption of Anti-TNF
therapy including infusion reactions, blood disorders and
bacterial, viral, fungal and opportunistic infections.
This study reports on a nationwide experience regarding
the safety and efficacy of Anti-TNF therapy in moderate
to severe IBD patients. Our results conﬁrm the efﬁcacy
of anti-TNF agents in inducing and maintaining clinical
remission in a majority of patients with moderate or severe
IBD who were either corticosteroid-dependent or had
failed previous therapy with steroids and ⁄ or immunosuppressive drugs. To our knowledge this is the first nationwide
study in our country that evaluates the rate of response to
anti-TNF therapy.
Failure to Anti-TNF treatment may occur due to primary non-response, secondary loss of response in course
of treatment, or occurrence of adverse drug related reactions. The incidence of primary nonresponse to AntiTNF therapy varies between clinical trials, ranging from
10% to 30%.6, 20-22 In this study, we found that almost
16% of patients were primary non responder. While the
number of non-responders were slightly higher in CD
group compared to UC group, but the difference did not
reach a significant level. Billiet and colleagues in a wellcharacterized cohort of 201 anti-TNF naive CD patients,
demonstrated the incidence of primary non-response to
IFX to be 8%.23 In a retrospective study evaluating the
response rate to IFX therapy in refractory UC patients,
the non-response rate was 18% at week 8.24 However,
the primary non- response rate as high as 30% to IFX, in
moderate to severe UC, has been reported by Rutgeerts
and his colleagues.25 Although we cannot completely explain the relatively lower percent of primary non responders
in our study, but the time frame of patient’s evaluation
might be, at least partially, responsible for this observation.
The definition of primary nonresponse varies across IBD

trials 14 but the accepted clinical definition is the failure to
achieve initial clinical response with induction therapy
leading to discontinuation of the drug.21 Recent data imply
that successful induction of remission may gradually
increase after 3 IFX infusions at weeks 0, 2 and 6, or after
3-5 bi-weekly ADA injection.26 Therefore, assessment of
lack of response should be made after completion of
induction therapy; meaning week 14 following initial infusions with IFX and 12 following ADA.6,27-28 Accordingly,
in this study the failure to induction therapy defined as discontinuation of anti-TNF agent due to requirement for
additional therapies or switching to the other TNF blocking
agent was based on this time frame. This might be regarded as one of the reasons behind low percent of primary
non response in this study compared to other studies.
In this study, almost 17% of patients gradually lose
their response to Anti-TNF therapy during one year of
maintenance therapy. Many studies reported that drug
discontinuation due to loss of response happens in
5-13% of patients.7-9, 11-13 A systematic review performed
on 955 primary responder CD patients, demonstrated
that mean percentage of patients who lost response to
ADA was 18.2%.14 In some studies, the secondary loss
of response to IFX was reported to be as low as 7.9%.15
All these studies are in line with our findings regarding
the rate of secondary loss of response. Although we
have to mention that there are other definitions rather
than discontinuation of drug, for secondary loss of
response, such as those requiring dose intensification
or using clinical symptom indices to define response and
remission. In this study we used the discontinuation of
drug consumption as an index of loss of response. We
have to stress that due to this definition, we might not
capture all patients who experienced secondary loss of
response.
In this study, about 67% of our patients continued to
receive Anti-TNF therapy beyond 52 weeks. We regarded
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these patients as responder to Anti-TNF therapy. In a
large randomized, double-blind, placebo-controlled
study of IFX therapy in UC patients, the response rate
after one year was 45%.16 It is clear that the tools used
to measure response to anti-TNF therapy in different
studies may considerably change the response rates and
therefore a retrospectively collected response measured
cannot be considered directly comparable to a blinded
prospective large study using objective measurable
outcomes. On the other hand, the response rate that we
reported in this study comprise both partial and complete
response to therapy, as it relayed on global judgment
of physician to continue or discontinue the anti-TNF
therapy for patients. Therefore, it is understandable that
having a less strict definition of remission in addition
to retrospective nature of our study may have been the
cause of the observed higher response rate as compared
to the randomized trials. It should be noted that our
patients were anti-TNF naive patients as no biological
treatments were available before this time in our country
for IBD patients. Some studies have shown that previous
anti-TNF therapy might negatively affect the response
rate.6,29 This might be another reason behind the good
response of our patients to induction therapy.
We have to mention that we could not determine a
meaningful clinical predictors of clinical response or
lack of it in the present study, perhaps because of the
open nature of this cohort and retrospective assessment
compared with the randomized blinded cohort.
This study had clear limitations that must be considered
during the interpretation of its results. It was a retrospective
study in which we used physician global assessment to
determine primary response, instead of more objective
tools such as endoscopy evaluation. Accordingly, the
follow-up and decision-making processes might be biased.
Moreover, due to retrospective and open nature of this
study we could not captures all the anti-TNF related side
effects occurred during the course of therapy. Nevertheless,
we did not have any report on occurrence of major and
serious opportunistic infection or malignancy. These
limitations are integrated in this type of real-world studies
and come alongside its advantages.
The strength of our study is that this study could be
regarded as a real life study, and generally real-life studies
Middle East J Dig Dis/ Vol.12/ No.1/January 2020
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often show better results than pivotal studies, as they tend
not to be so strict as compared to prospective trials and
therefore they tend to be more like the results observe in
real clinical practice.
In conclusion, the collective experience from this
study confirms the acceptable efficacy of Anti-TNF
drugs as a maintenance therapy in refractory IBD patients.
The higher rate of response to anti-TNF therapy in this
study compared to other randomized trials might be due
retrospective nature of study, less strict definition to response and also the fact that all of our patients were naïveanti -TNF patients. It is noteworthy that our cohort is a
real-life patient population that includes participants with
complicated, long-standing, extremely resistant disease, and
reflects real-life follow-up and decision-making process.
These ﬁndings may be valuable, as this is the first report
of Iranian experience with treating refractory moderateto-severe IBD patients with anti-TNF therapy.
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