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Introduction
Inflammatory bowel disease (IBD) refers to a group of diseases, 

which includes Crohn’s disease (CD) and ulcerative colitis (UC). IBD 
is a life-long disease [1-5] and is ranked among the five most prevalent 
gastrointestinal diseases in the United States, with healthcare costs 
exceeding $1.7 billion annually [2]. There seems to be a worldwide 
trend toward increasing incidence rates of pediatric IBD [6-10]. The 
management of children with inflammatory bowel disease can be 
difficult and it requires knowledge of current advances in the field 
of IBD. Therefore, gastroenterologists caring for these children must 
develop an optimal regimen of therapies, nutritional management, 
and psychological support that optimize IBD remission and minimize 
disease and drug-induced adverse effects.

Over the past several years, there have been a number of 
achievements and progress made in the care and management of this 
disorder. The therapeutic treatment has greatly expanded especially 
with the evolution of biologics in the treatment and management of 
IBD in adults and children. In pediatric IBD, biologics is the only 
anti-TNF drug that has been approved by the FDA, and only for 
use in refractory and complicated CD [11-12] and in UC. In recent 
years, long-term follow-up data on biologics use in pediatric CD 
and increasing data on the drug use in pediatric UC have become 
available. The use of biologic therapy produces excellent remission 
rates in adults and children; however there is less evidence in children 
than in adults.

Therefore, we performed the current study to assess the long term 
outcomes of biologics therapy use in children diagnosed with IBD.

Material and Methods
Design/Patient population

A retrospective investigation was conducted on a cohort of children 
diagnosed with IBD between 1988 and 2008 who were enrolled in the 
Pediatric Inflammatory Bowel registry at Texas Children’s Hospital 
(TCH) [6]. TCH is located in the Greater  Houston Metropolitan 
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Area llocated along the Texas Gulf  Coast region of the U.S. It is a 
10-county metropolitan area, the sixth largest metropolitan area in 
the U.S. with a population of 5.5 million, highly diverse with respect 
to race and ethnic backgrounds [13,14]. Moreover, TCH has many 
health centers of pediatric practices strategically located throughout 
the area that serve as a referral mechanism to the IBD center. The IBD 
registry was in compliance with the Health Insurance Portability and 
Accountability Act and obtained institutional review board approval 
for the protocol. Informed consent and assent were obtained from 
parents and patients before entry of patient’s information into the 
registry.

Data collection
The data used for this study was gathered from children with 

confirmed diagnosis of IBD and retrieved from the local IBD registry 
database. A manual of procedure was created for all the variables in 
the registry, including, but not limited to, year of diagnosis, age at 
diagnosis, race/ethnicity, date of initial IBD diagnosis, sub-type of 
IBD, and medications prescribed. The data was examined in depth 
and coded for each variable. The diagnosis of IBD was based on 
clinical, radiological, endoscopic, and histological examinations.

Outcome measures
The outcome measures of the current study were grouped 

into surgery (small bowel resection/colectomy), occurrence of 
abscess/fistula, diabetes, infections, pancreatitis, stricture/bowel 
obstruction, and extra intestinal manifestations (EIMs). EIMS 
were subsequently classified into musculoskeletal (arthritis, bone 
fractures and osteopenia/osteoporosis), ophthalmologic (uveitis, 
iritis), dermatologic/oral (erythema nodosum, psoriasis, pyoderma 
gangrenosums and aphthous stomatitis), and renal/hepatobiliary 
(renal calculi, primary sclerosing cholangitis, autoimmune hepatitis).

Hospital visits in relation to the medication prescribed
The date of each in/out visit for each patient and the date of 

hospitalization were recorded. The total number of visits and the 

interval between visits for each child was estimated starting from the 
date of diagnosis of IBD and ended at the last follow-up visit.  We 
calculated the number of visits/patient/year.

Statistical Analysis
Each patient’s initial visit was logged as their enrollment visit 

and all subsequent visits were logged as follow-ups.  Patients were 
categorized into two groups based on receiving biologics at any 
time during follow-up (exposed group) and patients who did not 
receive biologics during this period (non-exposed group). The 
study outcomes were examined at the end of the follow period. The 
study time interval was grouped into the 3 periods based on the 
introduction and use of biologics in children. Between the years 1988 
and 1994, there was no use of Biologics, between the years1995-2000, 
there was the introduction of biologics and in the last period between 
2001 and 2008, there was a dramatic use of biologics for treatment 
IBD in children. Groups were compared using Fisher’s exact and 
t-tests. The cumulative risk of colectomy was estimated, and risk 
factors for colectomy with Cox hazards proportional models. The 
95% Confidence Intervals (CIs) were calculated.

Results
There were 335 children diagnosed with IBD; 231 diagnosed 

with CD and 104 with UC.  Overall, there were 73 children received 
biologics (exposed group).  At the end of follow up period, there was 
no difference between the exposed and the non-exposed groups in 
respect to age (mean age at diagnosis was 11.6 ± 4.1 years for each 
group (range 0.4 - 22 years), gender, or the mean length of follow-up 
(3.3 years vs. 3.1 years, respectively).

Among the 73 children in the exposed group, the initial date of 
diagnosis of EIMs occurred after the initial date of diagnosis of IBD 
in 63 children (85%). The results of Fisher’s exact comparing the 
exposed and the non-exposed groups at the end of follow-up period, 
in relation to the study clinical outcome measures; surgical, and EIMs 
is presented in (Table 1). Children who received biologics were more 

Table 1: Univariate analysis of the comparing of the exposed and the non-exposed groups at the end of follow-up period in relation to the study outcomes

Variable Biologics use

# 73

Non- Biologics use

# 262

OR*

95% CI**

Fisher's Exact p value P( 
< 0.05)

Surgery

No Surgery

20

53

37

223

2.556

1.386-4.715 0.0038**
Opthalmologic Sympt.

No Symptoms

1

72

0

260

12.81

0.516-317.9

0.19

Dermatologic/Oral Sympt.

No Symptoms

3

70

23

237

0.533

0.1555-1.826

0.4398

Musculoskeletal Sympt.

No Symptoms

31

42

52

208

3.648

2.101-6.333

< 0.0001**

Renal/Hepatobilary sympt.

No Symptoms

1

72

18

242

0.2245

0.02947-1.711 0.142
Pancreatitis Sympt.

No Symptoms

2

71

10

250

0.8423

0.1805-3.931

1.0000

Appendectomy

No Appendectomy

7

66

25

235

1.205

0.4997-2.905

0.6427

Growth Failure

No Growth Failure

2

71

10

250

0.8423

0.1805-3.931

1.0000

Abscess/Fistula

No Abscess/Fistula

19

54

33

227

2.943

1.559-5.556

0.0019**

Infection

No Infection

4

69

9

251

1.932

0.5781-6.460

0.2834

Diabetes

No Diabetes

1

72

4

256

1.059

0.1165-9.623

1.0000

Stricture/Bowel/Obstruction

No Stricture/Bowel/Obstruction

11

62

25

235

2.015

0.9419-4.313

0.0758

*Odds Ratio

**Confidence Interval

http://en.wikipedia.org/wiki/Gulf_Coast_of_the_United_States
http://en.wikipedia.org/wiki/U.S._state
http://en.wikipedia.org/wiki/Metropolitan_area
http://en.wikipedia.org/wiki/United_States
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likely to have surgery (OR = 2.5; 95% CI = 1.4-4.7, p = 0.004) of who 
60% (12/20) had at least one surgery before receiving biologics. The 
same trends were observed in respect to musculoskeletal EIMS (OR 
= 3.7; 95% CI = 2.1-6.3, p ≤ 0.0001) and having any type of abscess 
and/fistula (OR = 3.0; 95% CI = 2.0-5.6, p = 0.002). The incidence of 
dermatologic and oral EIMS decreased in the biologics group than 
the non-exposed group, 3/73 (4.1%) vs. 23/309 (7.4%) respectively, 
(OR = 0.5; 95% CI = 0.2-1.8, p = 0.44) but was not significant due to 
the small sample size. This trend also continued in those with renal or 
hepatobiliary complications of their disease (OR = 0.2; 95% CI = 0.03-
1.7, p = 0.14). There was no significant difference between the groups 
regarding infection (OR = 1.9; 95% CI = 0.5-6.4, p = 0.2).

Among the 73 children in the exposed group, 62 children had CD 
and 8 had UC. When compared the same analysis for UC and CD 
independently, the same trend was maintained among CD patients 
and not among the UC patients due to the small number in the 
exposed group children.

Hospital visits/surgery in relation to the medication 
prescribed

The 335 children had a total of 3387 visits, the average number 
of visits for exposed group was 9.8 visits and 8.7 for the control p 
group; P = 0.4. The median number of the overall number of visits 
significantly dropped from 1988-1994 to 2001-2008 (16.3 ± 6.6 vs. 
3.7 ± 1.9, respectively, p = 0.0001) and the median number of visits/
patient/year dropped (4.3 ± 2.6 vs. 2.8 ± 1.5), respectively; p = 0.04) 
(Table 2), (Figure 1). Moreover, the median number of follow-up 
years dropped from 6.2 ± 2.4 during the period 1988-1994 to 1.4 ± 0.6 
during 2001-2008 (P = 0.0001). The overall number of patients seen 
and diagnosed with IBD was four times higher in the last study period 
compared to the first period (59 vs.227 patients), respectively. During 
the first study period, 16 patients out of the 59 were hospitalized 
while there was 47 of the 227 patients were hospitalized during the 
last period (30% vs. 21%) during the later period (OR = 2.1, 95%CI = 
1.0-5.5, p = 0.042). IBD subtype, age, gender, ethnicity did not have 
an effect on the median duration visits or hospitalization.  When we 
repeated the analysis for the overall numbers of clinical visits and in-
patients visits independently, the same findings emerged.

Discussion
For more than a decade, treatment with biologics has been of 

great benefit to many pediatric IBD patients.  Several important 
observations have emerged from our study. First, children received 
biologic therapy had less EIMs of dermatologic, oral, renal and 
hepatobiliary manifestations than those who did not receive 

biologics. Of interest these children (78%) received the biologics 
therapy before the first date of their EIMs were diagnosed.  We 
were not able to compare our results to other studies as Anti-TNF 
treatment for children with extra-intestinal symptoms has only been 
described in case reports and small case series. However, biologics 
seemed to be effective in cases of pyoderma gangrenosum, orofacial 
involvement, erythema nodosum, cutaneous metastatic CD of the 
penile and scrotal skin, pancreatitis, and clavicular osteomyelitis [11-
15]. In the current study, we found that children with musculoskeletal 
symptoms were three times more likely to receive biologics than those 
with no musculoskeletal symptoms. One published article reported a 
case of chronic recurrent clavicular osteomyelitis in association with 
CD [15]. The study reported that steroid therapy resulted in partial 
remission and an enlarging clavicular mass subsequently recurred, 
while biologics therapy resulted in significant improvement and 
resolution of the sclerotic clavicular lesion [15]. Treatment of EIMs 
of pediatrics IBD is of great importance as approximately 30% of 
children with IBD develop at least one EIM after diagnosis [16,17]. 
Moreover, evidence from adult studies suggests that biologics can be 
effective for the treatment of EIMs [18].

The second important finding of our study is the observed 
significant use of biologics in patients with severe complicated cases 
such as those with abscess/fistula, or underwent surgery. Although 
the presence of fistulas is often an indication to start biologic 
therapy, data on the efficacy of biologics in children with fistulizing 
CD are based on a small number of patients [19-23]. Crandall et al 
performed post-hoc analyses on the effect of biologics on concurrent 
perianal disease in a subpopulation of 31 pediatric CD patients of 
the REACH study and concluded that biologics rapidly reduced 
concurrent perianal disease signs and symptoms in their cohort [23]. 
Biologics therapy for children with entero-vesicular fistula has been 
also described two case series [24-25]. Despite closure of the entero-
vesicular fistulas, surgery of severe underlying bowel disease was still 
required in the two studied patients. Our current data did not specify 
the type of fistula, however, the overall published data suggest that 
biologic therapy is effective for fistulizing CD and it decreases the risk 
for surgery. We found an increase in the number of surgeries among 
the studied IBD children who received biologics. This was due to the 
severity of these cases and these children received biologics before 
they went under surgeries.

Of interest, our results did not show difference between the two 
groups in relation to infection.  There is marked variation between 
studies in the association between biologics therapy (anti-TNF). It has 
been reported that one of the adverse effects of receiving anti-TNF is 
the increasing number of infection, especially the granulomatous 

Table 2: The total of 3387 visits for the 382 studied children diagnosed with IBD between the years1988-2008

1988-1994 1995-2000 2001-2008 P Value
( < 0.05)

Median number of overall visits/patient 16.3 + 6.6 9.5 + 1.1 3.7 + 1.9 0.0001 
Median number of visits/patient/year 4.3 + 2.6 3.1 + 1.9 2.8 + 1.5 0.04
Median number of follow-up years /patient 6.2 + 2.4 3.3 + 2.0 1.4 + 0.6 0.0001

         

Figure 1: The total number of visits for the studied children diagnosed with IBD between the years1988-2008.
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such as tuberculosis (TB) [26,27]. Other studies were in agreement 
with our current findings, as a recent study reported the course of TB 
disease in children who are on biologic therapy and found that during 
the 3 years of follow-up, none of these patients developed TB disease 
[28]. Another study published that the rate of serious infection was 
significantly lower among pediatric patients with IBD treated 
with anti-TNF agents than those treated with steroids after evaluating 
5528 patients with 9516 patient-years of follow-up [29].

The third interesting finding of our study is the significant drop 
of the outpatient clinical visits per patient/year and the frequency 
of hospitalization despite the significant increase the number of 
children diagnosed with IBD during the same period. Such finding 
is a reflection of the effect of treatment with biologics and adds more 
emphasis on the increased incidence of IBD in children [7-10].

The utilization of data for constructing a retrospective cohort 
has some shortcomings.  First, the studied population presented to 
a tertiary care from a single center and the possibilities of missing 
some IBD cases exists; however, TCH is one of the largest children’s 
hospitals in the nation offering a diverse population at large that 
closely reflects that of any given state population. However, missing 
some cases from other practices should not have influenced the 
validity of our results. The second limitation is that we were not able 
to describe which type of biologic was used for the children by IBD-
subtype. However, there were only 73 children received biologics 
during the time period of the study that and by dividing them into 
IBD subtypes and biologic type would limit the power of the analysis. 
However, the hypothesis of our current study was not based on type 
of medication, but rather focused on the outcome of biologics use 
in children with IBD. Moreover, the majority of children received 
biologics in the current study were prescribed to Infliximab. The 
third limitation of the study emerged from its retrospective nature 
that limited the availability of the data on the status or the condition 
of EIMs among the exposed group, however we were able to examine 
and compare the study outcomes at the end of the follow period 
between the exposed and non-exposed group.

In conclusion, this study adds emphasis that biologics offer some 
protective effect to the several EIMs in children diagnosed with IBD 
and it is recommended in severe cases with complication. Moreover, 
the outpatient clinical visits significantly dropped as did the 
frequency of hospitalization despite a significant increase of children 
diagnosed with IBD during the same period that may reflect the effect 
of treatment with biologics.
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