
SCIENCE – IN THE NEWS

Pediatric Inflammatory Bowel Disease Research: On the
Cutting-Edge

Recent groundbreaking collaborative efforts have brought the field
of Pediatric inflammatory bowel disease (IBD) research to the

threshold of a new era in our understanding of the pathogenesis and
treatment of this condition. First, several multicenter collaborative
research groups, each with computerized databases and large out-
comes registries have agreed in principal to combine their efforts with
regards to research in genetics, immunology, and infectious diseases.
Our knowledge of the intestinal immune system and its communica-
tion with the resident luminal bacteria has increased dramatically. And
genotyping technology has advanced to the point that it is now
feasible to examine haplotype differences among thousands of patient
samples in days and weeks instead of months and years.

Genome wide-association studies (GWAS) have been a boon to the
understanding of the genetic components of complex diseases, and
there is no better example of this than in the study of Crohn’s disease
(CD) (1). CD and ulcerative colitis are complex diseases involving the
interplay of many genes and the environment. The responsible genes
likely work in combination with each other to affect patient suscep-
tibility. Earlier genetic linkage studies led to the identification of the
nucleotide-binding oligomerization domain containing 2, the first
susceptibility gene discovered in CD (2). But the search for suscep-
tibility loci in IBD was slow and inefficient using traditional linkage
analysis.

Clearly, newer more efficient technology was required to identify
those genes contributing smaller, combined effects leading to disease
susceptibility. This progress could not have been possible without the
International HapMap project and the mapping of the human genome.
Nor would our progress have been as rapid without technological
advances that make possible the scanning of the genome of thousands
of patients with IBD and controls for more than 500,000 single
nucleotide polymorphisms. The resources provided by the pediatric
IBD consortia include several thousand clinically well-characterized
patient samples that provide statistical power to detect small genetic
influences on outcome.

The as yet fully unrealized power of GWAS lies in combining the
skills of the immunologist with the technology provided by geneti-
cists. Immunologists who identify aberrant pathways in IBD patho-
genesis are able to propose novel targets for candidate gene analyses.
This strategy has been used with GWAS to provide evidence of
disease association in the genes encoding TL1A (TNFSF15) and the
IL-23 receptor. Using this same approach, a new groundbreaking
aggregate analysis (3) has uncovered another 30 susceptibility genes
accounting for about 20% of the heritability of IBD.

Immunologists identified new ways to characterize the pathogen-
esis of IBD beginning in the 1980s with the discovery of mouse
models of mucosal inflammation that mirrored the human disease
(4,5). This taught us that effector T cells in the intestinal mucosa
responded abnormally to naturally occurring gut constituents. The
ensuing years saw a great increase in our understanding of the
mechanisms for maintenance of gut integrity and communication
across the epithelial barrier, the sampling of luminal microbial anti-

gens by resident dendritic cells, the sensing of these antigens by
membrane bound and intracellular detection systems, and the control
of the inflammatory response by regulatory immune cells. Most recently,
we have developed a better understanding about the communication
between the innate immune system and the gut microbiome, learning that
the colitigenic phenotype can be conferred by vertical transmission of the
intestinal flora into a genetically intact host (6).

New techniques for 16s ribosomal RNA molecular fingerprinting
now allows us to characterize the intestinal microbiome with remark-
able specificity. For many years, our lack of access to appropriate
tools has limited our understanding of numbers and characteristics of
the organisms resident in the gut, as these were not easily culturable.
But now we are not only able to identify particular species and
serotypes of both bacterial and fungal organisms, but also we can
compose large phylogenetic trees and characterize the relationships
and abundance of the organisms.

Antibodies directed at specific gut microbial antigens can be iden-
tified in the sera of patients with IBD and reveal problems in barrier
integrity, immune regulation, or both. These antibody titers can now
be measured with greater specificity, run through complex algorithms
and allocated into panels that enable clinicians to predict the natural
history of disease (7) in some patients.

Investigators on the leading edge of IBD treatment will use these
serologic values combined with genetic data and promising immuno-
imaging modalities, ultimately to target therapeutics tailored for in-
dividual patients As one example, pediatric gastroenterologists have
learned the value of using pharmacogenomics in our use of 6-mer-
captopurine as an immunomodulator (8). In this case, we can deter-
mine the patient’s level of metabolizing enzyme and use the drug at a
more appropriate dose and time and improve the likelihood of a
successful outcome. A recent study also showed that treating patients
early in the course of their disease with the antitumor necrosis factor,
biologic infliximab was shown to result in a statistically greater
percentage of patients with intestinal mucosal healing at 26 wk
follow-up (9). Using these new modalities, we hope to able to more
carefully select those patients who would most benefit from the
optimal use of biologics such as the antitumor necrosis factor anti-
bodies or alpha-4 integrin antagonist and therefore not expose other
patients who may be less likely to respond to these drugs. To this end,
we will use either biologic or small molecule therapies to provide
early, aggressive treatment to high-risk patients in an effort to prevent
the eventual development of complications of chronic IBD, including
intestinal scarring, narrowing, abscess, and fistula formation. These
multidisciplinary advances in our understanding of the pathogenesis
and treatment of pediatric patients with IBD has given us new reasons
for hope for major improvements in care for this population in the
next decade. – David A. Ziring, Jonathan Braun
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