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Abstract
Introduction: In recent years, monoclonal antibodies against tumor necrosis factor a (TNF-a), infliximab (IFX), and adalimum-

ab (ADA) have gained increasing popularity in Crohn’s disease (CD) management. Many clinical trials have shown that biologics 
are a generally well-tolerated and safe treatment. However, the follow-up time with regards to safety is too short, and data on 
that issue are still limited. 

Aim: To report the cumulative safety profile of biologic therapy with IFX and/or ADA, up to 8 years, in Polish children with 
moderately to severely active CD.

Material and methods: We performed a retrospective analysis of 110 children, aged 13.0 ±9.3 years, diagnosed with CD, 
and treated with IFX and/or ADA, within a period of 8 years between 2005 and 2013. Safety data for all treated patients were 
collected throughout the entire treatment period and were included in the safety analyses. 

Results: The cumulative rates of treatment-related adverse events (AE) (TRAEs) in all patients were 67 events – 43 (64.17%) 
events for IFX and 24 (35.83%) for ADA, respectively. The majority of TEAEs were mild-to-moderate in intensity. The most fre-
quently reported ones were: anaemia in 17 (20.23%) IFX patients and 9 (23.08%) ADA patients, and mild infections in 9 (10.7%) 
IFX patients and 5 (12.8%) ADA patients, respectively. We did not report any serious AE (sAE).

Conclusions: Biologic therapy with infliximab and/or adalimumab is generally well tolerated and safe, and does not cause 
any sAEs.

Introduction
Crohn’s disease (CD) is an inflammatory condition 

of unknown aetiology, which is classified in the inflam-
matory bowel disease (IBD) group along with ulcerative 
colitis (UC) [1, 2]. Since no effective CD treatment pro-
tocol has been developed [3], the goals of both phar-
macotherapy and surgical management are limited to 
obtaining the longest possible remission and preventing 
relapses [4].

In recent years, however, the advent of biological 
drugs has had a significant impact on the management 
of IBD. Many clinical trials have demonstrated the ef-
ficacy and safety of monoclonal antibodies against 
anti-tumour necrosis factor (TNF), infliximab (IFX), and 
adalimumab (ADA) in both induction [5] and mainte-
nance [6] of clinical remission. Moreover, treatment with 
biologics has also led to endoscopic healing [7, 8], which 

appears to indicate a longer duration of clinical remis-
sion [9, 10]. 

Nonetheless, the use of biologic agents is still lim-
ited, and the most frequently cited reasons for this are 
the high cost and uncertainty about long-term safety. 
The safety issue is especially important. Although bio-
logics are generally considered to be well-tolerated and 
safe, the follow-up time with regards to safety is too 
short and data on that issue are still limited. The safety 
concerns associated with biologic therapies include the 
increased risk of infection, autoimmunity, development 
of lymphoma and demyelinating disease, and the risk 
of worsening heart failure [11–13]. Reactivation of myco-
bacterial infections with anti-TNF agents has also been 
described [14].

The monoclonal antibodies used for anti-TNF thera-
py frequently induce the formation of antibodies: anti-
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bodies to infliximab (ATI) and antibodies to adalimumab 
(ATA). The presence of these antibodies was associat-
ed with a shorter duration of response to therapy and 
a higher rate of infusion reactions [15].

The safety of IFX has been evaluated by the TREAT 
registry, which was established to study the long-term 
safety of this biologic and other therapies in prospective-
ly followed patients with CD [16]. There have been 6290 
patients (3179 IFX recipients and 3111 recipients of oth-
er therapies) enrolled in this registry since August 2004. 
According to available data, the general overall safety of 
IFX is similar to that of conventional IMM [9, 17]. 

Nonetheless, the data from Central Europe concern-
ing the safety of biologic therapy, especially of ADA, are 
still limited. 

Aim
Therefore, we would like to report the cumulative 

safety profile of biologic treatment with IFX and/or ADA 
in Polish children with moderately to severely active CD.

Material and methods
Patients
We performed a retrospective analysis of children 

with moderately to severely active CD treated with bio-
logic therapy with IFX and/or ADA at the Department of 
Gastroenterology, Hepatology, and Feeding Disorders, Chil-
dren’s Memorial Health Institute. The analysis was carried 
out over an 8-year period – between 2005 and 2013. Ta- 
ble I contains the patients’ detailed characteristics.

Safety evaluation
Adverse events were monitored throughout the en-

tire treatment period. Safety data were reported for all 
patients, by prior biologic use, as well as by concomi-
tant immunomodulatory agent (IMM) and corticosteroid 
use at baseline of biologic therapy, and were included in 
the safety analyses. Adverse events AEs that occurred 
on or after the first biologic agent dose and up to 70 
days after the last dose were considered related to 
treatment (TEAEs).

Results
The cumulative rates of TRAEs in all 110 patients 

were 67 events – 43 (64.17%) events for IFX and  
24 (35.83%) for ADA, respectively. The most common 
TRAEs were anaemia in 17 (20.23%) IFX patients and  
9 (23.08%) ADA patients, and mild infections in  
9 (10.7%)IFX patients and 5 (12.8%) ADA patients, re-
spectively. Upper respiratory tract infections were the 
most frequently reported infections for IFX, and gas-
tro-intestinal infections for ADA, 4/9 (44.44%) vs. 2/5 

(40.0%), respectively. There were no incidents of serious 
infections. There were no deaths, malignancies, central 
nervous system demyelinating disorders, optic neuritis, 
or seizures during the biologic therapy period. Infusion 
reactions were observed in 3 IFX patients (4.5%). There 
were no cases of serum sickness-like reactions or pos-
sible delayed hypersensitivity reactions. No AEs leading 
to the termination of therapy were observed. Table II 
contains total exposure to IFX and ADA. 

We have not observed any connection between 
higher rates of AEs and prior exposure to IFX: AEs rate/
number of patient (ratio): 17/26 pt (0.65) vs. 7/13 pa-
tients (ratio 0.53) for naïve and prior exposed patients, 
respectively. 

Discussion
Biologics are generally considered well-tolerated and 

safe. However, the follow-up time with regards to safe-
ty is too short and data on that issue are still limited. 
Besides, there is a tendency towards under-reporting 
of less severe health problems such as skin eruptions, 
fatigue, and general malaise.

According to literature, the most common side ef-
fects reported for biologic therapy are infections [18], 
with upper respiratory tract and urinary tract infections 
as the most frequently reported ones [19]. Since viral 
infections such as cytomegalovirus and Epstein-Barr vi-
rus infections have been predominantly connected with 
common IMM therapy, biologics are more frequently 
associated with bacterial opportunistic infections such 
as tuberculosis, histoplasmosis, invasive aspergillosis, 
and others [20, 21]. The incidence of opportunistic in-
fections in different groups of patients treated with IFX 
was reported to vary between 0.3% and 0.9% [22], and 
their occurrence was associated mainly with the use 
of concomitant treatment with either corticosteroids or 
azathioprine (AZA)/6-mercaptopurine [23]. However, the 
combination of a biologic with IMM did not increase 
the risk significantly. In our analysis infections were the 
second most common AEs for both IFX and ADA, and 
they were reported for 9 patients in IFX and 5 cases in 
ADA. Upper respiratory tract infections were the most 
frequently observed ones for IFX, and gastro-intestinal 
infections for ADA. There was only one case of oppor-
tunistic infection – oral candidiasis in a patient treated 
with IFX and concomitant therapy with AZA, whereas 
none was reported for ADA.

In the IMAgINE 1 study, which evaluated the safety 
and efficacy of ADA double-blind maintenance dosing 
regimens following open-label induction for paediatric 
patients with moderate to severe CD, haematologic 
AEs were mostly anaemia – 22 out of 39 events [24].  
The results of our analysis are consistent with those 
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of Hyams et al., since anaemia was not only the most 
common haematological AE but also the most frequent-
ly reported AE generally. However, most patients pre-
sented with anaemia or other haematologic AEs such 
as leucopaenia also had concomitant treatment with 
either IMM or corticosteroid. Therefore, it is possible 
that their occurrence was associated with the use of 
concomitant medication rather than with the biologic 
agent. Besides, one third of IBD patients suffer from 
recurrent iron deficiency anaemia [25], which may ex-
plain the fact that this haematological disorder was the 
most common AE reported in our analysis. It is even 
more plausible because 4 out of 17 patients (23.5%) 
presenting with anaemia during biologic therapy had 
had it before the treatment was introduced. However, 
the anaemia caused by the disease (before the biologic 
agent was given) was milder and did not involve blood 
transfusions – contrary to that observed after biologic 
agent administration.

The overall percentage of infusion reactions with 
IFX was reported to be 6.1% [26], including a burning 
sensation, itching, erythema, and pain. The estimated 
incidence of serious adverse reactions such as short-
ness of breath, hypotension, or stridor was 1.0%. Rarely, 
a genuine allergic reaction occurs, which is character-
ised by shortness of breath and urticaria [26]. Our anal-
ysis has revealed eight (7.27%) incidences of infusion 
reactions in 110 patients, which is consistent with the 
international data. Anaphylactic shock was reported in 
3 patients treated with IFX. In these cases, the infusion 
was stopped and switched to ADA. The other reactions 
were mild and effectively treated with a single-dose of 
hydrocortisone, and most patients were re-challenged 
after the appropriate precautions.

There have been studies and case series that 
showed an increased risk of lymphomas related to bi-

Table I. Detailed characteristics of CD patients treated 
with biologic therapy (n = 110)

Parameter Results

Gender, n (%):

Males 54 (50.5)

Females 53 (49.5)

Age, mean ± SD [years] 13.0 ±9.3

Duration time of disease, mean ± SD [years] 8.4 ±7.3

PCDAI, mean ± SD 52.5 ±27.5

Involved region (%):

Caecum (L1) 12.1

Left side (L2) 31.8

Ileocolon (L3) 56.1

Upper disease (L4) 14.8

Behaviour, n (%):

B1 93 (84.5)

B2 2 (1.9)

B3 15 (13.6)

SES-CD (ranges) 18 (0–22)

Extraintestinal manifestations (18):

Arthralgia/arthritis 14/18 (77.8%)

Osteoporosis 2/18 (11.1%)

Erythema nodosum 2/18 (11.1%)

Concomitant treatment, n (%):

AZA 52 (38.2)

MTX 9 (8.2)

GKS 59 (53.6) 

Table II. Rates of adverse events of interest. Cumulative 
rate for both IFX and ADA = 67 events

Parameter Infliximab, 
n (%)

Adalimumab, 
n (%)

AE (%) 43 (64.17) 24 (35.83)

Any AE 43 24 

Serious AE 0 0

AE leading to discontinuation 3* 0

Infections: 9 (10.7) 5 (20.8)

Upper respiratory tract 
infections

4 (44.4) 0 (0.0)

Lower respiratory tract 
infections

2 (22.2) 2 (40.0)

Gastro-intestinal infections 1 (11.1) 3 (60.0)

Opportunistic infection: 1 (2.3) 0 (0.0)

Oral candidiasis 1 (1.0) 0 (0.0)

Hematologic AE: 23 (53.5) 11 (24.9)

Anaemia: 17 17 (73.9) 9 (81.8)

Leucopaenia: 5 5 (21.7) 2 (18.2)

Neutropaenia: 1 1 (4.4) 0 (0.0)

Injection site reactions: 8 (18.6) 1 (4.2)

Anaphylactic shock: 3 3 (37.5) 0 (0.0)

Other infusion reactions 3 (37.5) 1 (100)

Urticaria 2 (25.0) 0 (0.0)

Other: 3 (6.9) 2 (8.3)

Elevated transaminases 1 (33.3) 1 (50.0)

Lymphadenopathy 1 (33.3) 0 (0.0)

Positive tuberculin test 1 (33.3) 0 (0.0)

Fever 0 (0.0) 1 (50.0)

*Due to anaphylactic shock switching to ADA.
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ologic therapy, especially when concomitant treatment 
with thiopurines is administered [27–29]. However, 
the problem of malignancies concerns mostly inter-
nal medicine gastroenterologists, since the process of 
carcinogenesis needs time. We have not reported any 
case of cancer or lymphoma in our patients treated with 
anti-TNF agents, which is consistent with reports by 
other authors. A systematic review by Dulai et al. per-
formed to quantify the incidence of serious infection, 
lymphoma, and death among paediatric patients with 
IBD who received anti-TNF therapy, has demonstrat-
ed no greater risk of lymphoma among children with 
IBD who received anti-TNF therapy comparing to those 
treated with other IBD therapies or adults treated with 
anti-TNF agents. Nonetheless, we are aware of losing 
our patients to follow-up when they become of age and 
switch to an internal disease gastroenterologist. This is 
the time at which they might develop treatment related 
malignancies due to prolonged use of immunosuppres-
sive or biologic agents.

We did not observe any serious AEs in the course 
of biologic therapy, which can be considered as a great 
success. To the best of our knowledge, the best way of 
preventing serious complications is appropriate quali-
fication of patients to treatment, based on a complete 
diagnostic investigation including a chest X-ray and tu-
berculin test, and careful AE monitoring.

Conclusions
Biologic therapy with IFX and/or ADA is generally 

well tolerated and safe, and does not cause any sAEs. 
However, since severe side effects have been reported, 
careful consideration and monitoring is required.
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