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Clinical value of gene NOD2/CARD15
mutations in Crohn’s disease

Crohn’s disease (CD) is characterized by chronic inflammation of the gastroin-
testinal tract. The etiopathogeny of this condition is still unknown. The most widely
accepted theory suggests that a dysregulation of the host’s immune response against
the resident bacterial flora and other intraluminal antigens in genetically susceptible
subjects may play a key role in the pathogenesis of tissue damage in CD. Therefore,
unknown environmental factors and infectious agents contribute to the development
of CD by acting on underlying genetic grounds. Both genetic and environmental
factors are necessary but not sufficient for inducing this disease (1).

Searching for susceptibility genes regarding CD is not an easy task because of
the complexity of genetic factors involved, including the absence of a simple
Mendelian transmission pattern, incomplete gene penetrance, genetic heterogeneity,
and the fact that several susceptibility genes are involved (poligeny) (2).

Recently, three independent groups have simultaneously demonstrated the pres-
ence of a susceptibility gene for the development of CD on chromosome 16, which
was initially called NOD2 (nucleotide oligomerization domain 2) and has now been
designated CARD15 (C-terminal caspase recruitment domain 15) (3-5). Three poly-
morphisms (R702W, G908R, and L1007fs) stand out on this gene; the presence of one
of these polymorphisms in an individual represents a 2-3-fold increase in the risk for
CD, and the presence of two (or only one in homozygosity) a 20-40-fold increase (3).

The discovery of these mutations may not only explain genetic susceptibility in
25-45% of patients with CD, but also suggest a model to explain the pathogenesis of
CD. The protein coded for by gene CARDIS5 is a receptor recognizing bacterial
polysaccharides that regulates NF-kB (nuclear factor kB) and activates proinflam-
matory cytokine transcription. When CARD15 gene mutations occur (6,7) an aber-
rant protein is synthesized that changes the immune system’s response to germs by
reducing monocyte ability to recognize bacteria within the bowel, which results in
excessive immune response (7). Race-related differences in the prevalence of
CARDI15 mutations have also been seen. These mutations are unrelated to CD in at
least two populations (Japanese and Korean) (8,9), and prevalence is lower among
Afroamericans, Ashkenazi Jews, Scandinavians, and Southern Europeans (10-12).
CARDI15 gene mutations have been linked with the presence of certain phenotypi-
cal characteristics in CD, and identifying these mutations may represent a useful
tool for the clinical management of CD in the future.

It may be presently premature to recommend CARD15 genotyping tests in patients
with CD to establish the prognosis of this disease. Most studies associating the pres-
ence of mutations in CARD15 with CD location find a higher frequency of these mu-
tations in patients with localized disease in the terminal ileum, a low or intermediate
frequency with ileocolic involvement, and an even lower frequency for colic affecta-
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tion alone (12,13). According to some reports, CARD15 mutations show even a re-
verse association with colic involvement alone, which would have other susceptibility
genes in common with ulcerative colitis (14,15). Associations between CARD15 mu-
tations and clinical course are far less consistent, surely because of difficulties in ho-
mogenizing the variously used definitions particularly regarding disease behavior, the
mean follow-up of patients until their categorization, and the analysis of genetic epi-
demiologic data (16). Some teams have demonstrated an association between
CARDI15 and a fibrostenosing and fistulous behavior of CD, which indicates more ag-
gressive disease and associates with a greater need for surgical treatment, primarily
ileocecal resection. Other reports find no relationship between a fibrostenosing, fistu-
lous course of disease and CARDI15. In some papers the presence of mutation
L1007fs is protective against fistula development while predictive of stenosis devel-
opment, but this behavior is dependant on the ileal localization of CD. These contro-
versial results question the fact that CARD15 mutation genotyping may be a predic-
tive marker for worse prognosis regarding disease behavior (17).

In this issue Barreiro et al. (18) attempt to answer the question whether the pres-
ence of major CARD15 mutations is predictive for a need of surgery in CD manage-
ment. This question remains unanswered. While Ahmad et al. (14) find no associa-
tion between surgery and CARDI15, two studies —one in German patients (19), one
in Finnish patients— (20) do find an association between CARD15 mutations and a
history of ileocecal resection. In most studies finding an association between
CARD15 mutations and a history of surgical management such link disappears
when variables most commonly related to CARD15 mutations, including ileal in-
volvement and fibrostenosing-fistulous behavior, are included in the multivariate
analysis, a feature not reflected in this paper by Barreiro et al. (18).

Other attractive possibilities regarding the use of CARD15 mutations in clinical
practice is the predictive value these may have for the development of extraintesti-
nal manifestations, therapeutic response to infliximab, or a family history of inflam-
matory bowel disease, all of them aspects that still lack confirmation (16). Further-
more, identifying CARD15 mutations does not seem to be useful in indeterminate
colitis when it comes to telling ulcerative colitis from colic CD (17).

CARD15 mutations may also be useful as a screening tool for CD in first-degree
relatives of affected patients. It is currently not recommended as it may induce emo-
tional complaints both in patients and their family members, particularly consider-
ing that most patients labeled as high-risk will not eventually develop CD, and the
fact that prophylactic measures to prevent CD from developing are not available
210).

Despite the fact that major CARD15 mutations are associated with predisposi-
tion to CD and ileal involvement, doubts persist regarding their usefulness in the
prediction of more aggressive disease. Further prospective studies are needed to es-
tablish the true influence of CARD15 mutations on this condition’s clinical course.
Presently we cannot recommend routinely CARD15 mutation genotypying for pa-
tients with CD or their family members, as it is of low added value to standard clin-
ical management.
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