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Abstract
CD11/CD18 leucocyte glycoprotein deficiency is a rare, congenital adhesion
molecule disorder which, in its severe
form, is usually fatal. Leucocytes in affected subjects have abnormal migration and
adherence, rendering patients susceptible
to life threatening infections. The CD11/
CD18 integrins, and other adehsion
molecules, are considered essential to the
normal inflammatory response. It has
been postulated that adhesion molecules
may be responsible for mediating in part,
the inflammatory changes observed in
inflammatory bowel diseases and related
disorders. This report describes the first
case of CD11/CD18 deficiency characterised by a chronic ileocolitis. Bone marrow
transplantation completely resolved the
gastrointestinal symptoms, supporting a
role for neutrophil dysfunction in the
pathogenesis of the gut lesions. This case
suggests that specific blockade of CD11/
CD18 integrins alone may not halt the
chronic inflammatory response observed
in immune mediated bowel disorders, and
that abnormalities of leucocyte function
must be included in the differential
diagnosis of paediatric Crohn's disease.
Divisions of Paediatric

Gastroenterology

I D D'Agata
K Paradis
E Seidman

and

Allergy/Immunology
Z Chad

Hopital Ste-Justine,
Montreal, Canada
Y Bonny
Bone Marrow
Transplant Unit,
Hopital MaisonneuvreRosemont

Department of
Paediatrics, University
of Montreal, Faculty of
Medicine, Montreal,
Canada
Correspondence to:
Dr E G Seidman,
Division of Paediatric
Gastroenterology-Nutrition,
H6pital Ste-Justine, 3175
C6te Ste-Catherine Road,
Montreal, Quebec H3T 1 C5,

Canada.
Accepted for publication
16 May 1996

(Gut 1996; 39: 605-608)

CD1 1/CD18 leucocyte glycoprotein deficiency is a rare, inherited disorder that
presents in infancy under the guise of recurrent
and often fatal bacterial infections.8 9 The leucocytes of affected patients are characterised by an
absent or deficient expression of plasmalemma
glcoproteins LFA-1 (CD1 la/CD 18), Mac-i
(CD1 lb/CD18), and p160,95 (CD1 lc/CD18),
members of the leucocyte integrin family. These
molecules are essential for many leucocyte
adhesion related functions, including chemotaxis, aggregation, phagocytosis, and antibody
directed cellular cytotoxicity. In the approximately 60 cases reported to date, the typical
presentation was delayed separation of the
umbilical cord, recurrent episodes of septicaemia, skin and wound infections, as well as
severe gingival and periodontal disease. Gastrointestinal tract involvement has been reported in
only a few cases, including appendicitis,
peritonitis, ischaemic ileitis, and necrotising
enterocolitis.' 0 l Inflammatory bowel diseaselike signs and symptoms have been described in
several other congenital disorders of leucocyte
function,'2 such as chronic granulomatous
disease. In this report, we provide the first
description of a chronic ileocolitis in a patient
with congenital CD1 1/CD18 deficiency that
resolved after successful bone marrow
transplantation.
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Case report
A male born to non-consanguineous FrenchConsiderable interest has recently been Canadian parents presented at three months of
focused on adhesion molecules and their age with high fever, gastroenteritis, and a
involvement in phagocyte-endothelial inter- slowly healing lesion at the site of his first
actions and lymphocyte homing.' 2 Ligands for immunisation. Six admissions ensued over the
CD11/CD18 expressed on endothelial cells following 15 months for episodes of fever of
help mediate their interaction with poly- unknown origin, pustular and ulcerated lesions
morphonuclear cells (PMN) and monocytes.3 of the skin and lip, pneumonia, a perianal
Expression of a number of leucocyte adhesion abscess requiring drainage, and balanopostitis
molecules such as LFA-1, Mac-i, ICAM-1 resulting in phimosis. Each admission was
(CD54) are upregulated by pro-inflammatory characterised by high fevers (to 40°C), leucocytokines and other mediators in inflammatory cytosis (average of 28 000, up to 70 000 cells/
states. Quantitative abnormalities in adhesion ml) with neutrophilia (70-90%), and a slow
molecules and the cytokines that induce their response to multiple antibiotics. The immunoexpression have been reported in patients with logical examination of this patient has been
inflammatory bowel disease.f7 Consequently, reported in detail previously (patient 1,
it has been postulated that specific blockade of reference 13).
adhesion molecules by monoclonal antibodies
Quantitative serum immunoglobulin values
may attenuate the damage resulting from and complement assays were normal. Abnorleucocyte activity at inflammatory sites, and malities included negative delayed hyperthus be of therapeutic benefit to patients with sensitivity skin tests, and Rebuck skin windows
inflammatory bowel disease.2 4
showing no neutrophils or monocytes for up to
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feedings.
Six months later, he was readmitted to
hospital for fever, severe perianal disease, and
a relapse of his diarrhoea. Blood cultures grew
S epidermidis and an Enterobacter species, and
a urine culture was positive for S epidermidis.
Physical examination showed splenomegaly, as
well as another perianal abscess and fistula. His
anaemia (7-2 g/dl) required transfusions.
Colonoscopy now showed multiple aphthous
ulcers dispersed throughout the colon. The

Ileocolitis in a patient with CDI l/CD18 leucocyte
glycoprotein deficiency. The terminal ileum and caecum are
characterised by oedematous mucosalfolds and spasticity, as
commonly seen in Crohn 's disease.

ileal mucosa was also ulcerated, with copious
fibrinous exudates and pseudopolyps. No
pseudomembranes were seen, and stools were
pathogen and C difficile toxin negative. An
oesophagogastroduodenoscopy showed hyperaemia of the antrum and aphthous ulcers in the
antrum and duodenal bulb. During this
admission, he developed inspiratory stridor
and hypoxaemia, requiring intubation and
ventilatory assistance. Pseudomonas aeruginosa tracheitis was diagnosed, and a tracheotomy was performed because of prolonged
intubation and assisted ventilation requirements. The tracheotomy wound healed slowly,
and antibiotics were unsuccessful in
eradicating the pseudomonas infection until
granulocyte transfusions were administered.
Because of his progressively deteriorating
clinical condition, a bone marrow transplantation was performed at 7 years of age.
Immunosuppressive therapy given in the peritransplant period included BCMU (300 mg/m2
intravenous once), cyclophosphamide (35 mg/
kg/d intravenous for four days), VP-1 6 (100
mg/m2 every 12 hours intravenous for four
days), and ARA-C (100 mg/m2 every 12 hours
for four days). Cyclosporine (5 mg/kg) and
prednisone (1 mg/kg) were administered orally
for the first six months, and then tapered
gradually over the following six month period.
Only one minor episode of graft versus host
disease was noted two weeks after the allogenic
bone marrow transplant. The diarrhoea and all
other gastrointestinal symptoms resolved
completely within a few weeks after bone
marrow transplant. A repeat colonoscopy
confirmed a normal mucosa, with complete
healing of all ulcers. He has remained symptom
free for over a three year follow up, without
immunosuppression for the last two years.
Discussion
Unlike the previously described cases of colitis
in CD1 1/CD18 deficiency attributable to
ischaemic causes with an acute onset,"' our
patient's enterocolitis presented insidiously
over the course of three years. Signs and
symptoms suggestive of a Crohn's disease-like
disorder included diarrhoea, abdominal pain,
and recurrent perianal disease. Extraintestinal
manifestations suggestive of an inflammatory
bowel disease-like disorder were intermittent
fevers, aphtous stomatitis, and growth failure.
Radiological and endoscopic findings also
resembled Crohn's ileocolitis. The diarrhoea
improved with mesalamine and metronidazole
treatment, as might be anticipated in inflammatory bowel disease. However, this patient
clearly did not have Crohn's disease, as the
current definition of inflammatory bowel
disease implies an idiopathic state of chronic
intestinal inflammation, excluding all known
secondary causes, including an immune
deficiency state.'2
Congenital CD11/CD18 deficiency was
initially described in 1974 by Boxer and
colleagues,'4 and in 1980, Crowley et al'5 first
proposed its molecular basis. These molecules
consist of a distinct a subunit (CD 11 a or

Gut: first published as 10.1136/gut.39.4.605 on 1 October 1996. Downloaded from http://gut.bmj.com/ on August 15, 2022 by guest. Protected by copyright.

24 hours on either of two occasions. A bone
marrow biopsy was normal other than for
myeloid hyperplasia. A biopsy of an ulcerated
lesion of the lower lip revealed stromal
infiltration by mononuclear cells, with few
neutrophils. An unanticipated adverse reaction
occurred after the biopsy procedure, with
massive swelling of the lip, such that even
liquid intake became difficult. Complete
deficiency of all three molecules of the CD11/
CD 18 complex was confirmed using both
FACS and immunoprecipitation techniques,
with monoclonal antibodies.
Between 1-5 and 5 years of age, he required
treatment for recurrent otitis media, ulcerative
stomatitis, and periodontal disease. Poor
weight gain due to inadequate food intake was
attributed to abdominal and periodontal pain.
At 5 5 years of age, he was referred to our
Paediatric Gastroenterology service because of
failure to thrive and recurrence of a perianal
abscess. Family history was negative for
inflammatory bowel disease. His weight had
fallen below the third percentile for age.
Barium studies (upper gastrointestinal, small
bowel follow through, and barium enema)
revealed involvement of the terminal ileum,
caecum, and ascending colon, resembling
Crohn's ileocolitis (Figure). At sigmoidoscopy,
a hyperaemic mucosa was noted, without
ulcerations. Biopsy specimens were not
obtained because of the previous complications
of impaired healing after his lip biopsy. Treatment with mesalamine (Asacol, 30 mg/kg/day)
was started, along with metronidazole,
resulting in a decrease in both stool frequency
and abdominal cramping. Inadequate weight
gain persisted despite high energy oral
supplements, and he was discharged home in
improved clinical condition receiving mesalamine and nocturnal nasogastric (Vivonex)
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cule expression on leucocyte and endothelial
cells is inducible during the course of inflammation in response to cytokines, lipopolysaccharide, and oxygen free radicals.24 25 Upregulation of adhesion molecules facilitates
traffic of leucocytes to sites of inflammation,
thereby determining in part the extent and
nature of the inflammatory response. The upregulation of leucocyte adhesion molecule
expression by tumour necrosis factor a can be
inhibited by sulphasalazine, suggesting that
this may be a mechanism by which such
treatment prevents leucocyte recruitment into
parenchymal tissue in inflammatory bowel
disease.26 It has also been proposed that antibodies to integrins may help diminish tissue
damage at inflammatory sites by inhibiting
adhesion and transmigration of leucocytes
across the endothelium.2 27 Anti-CD 1 lb/
CD 18 monoclonal antibodies have been
shown to attenuate the consequences of experimentally induced ischaemic reperfusion
injury.28 29 However, other CD11/CD18
independent pathways of inflammation have
been shown to exist.30 Furthermore, in another
leucocyte disorder in which integrin expression
is normal but the selectin system is crippled,
gastrointestinal symptoms are not prominent.31
Obviously, anti-CD11/CD18 monoclonal
antibodies in our patient would have been of
no benefit whatsoever. This does not guarantee
that anti-CD 11/CD18 monoclonal antibody
therapy is devoid of benefit in Crohn's disease,
as the pathological mechanisms involved in
leucocyte adhesion deficiency associated
ileocolitis may differ from those operating in
Crohn's disease.
In this report, we have described the development of an inflammatory bowel diseaselike illness in a child with congenital CD I1/
CD 18 deficiency. This disorder thus
represents yet another example of a primary
immunodeficiency syndrome involving neutrophils, which may present with a non-specific
enterocolitis. Disorders of neutrophil function
should be included in the differential diagnosis
of paediatric Crohn's disease,'2 16 particularly
in the presence of severe stomatitis and periodontal disease. This case also suggests that, to
control inflammation in inflammatory bowel
disease, targeting one adhesion molecule, such
as LFA-1 of the CD1 1/CD18 complex, is
probably not sufficient.
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CD 1 1b or CD 1 1 c), and a common 1 subunit
(CD18). Each member of the CD11/CD18
family mediates specific, as well as overlapping
leucocyte adhesion related functions. 1-3 Abnormal expression of the gene for the 1B subunit
results in an inability of normal surface membrane expression of these three heterodimers.
Two phenotypic variants of the disorder exist,
based on the degree to which CD11/CD18
expression is impaired."
The case presented in this report may be
regarded as an accident of nature that allows
us to examine the consequences of human
CD11/CD18 'gene knock-out' from the
gastrointestinal point of view. Chronic diarrhoea, often accompanied by malabsorption
and failure to thrive, is characteristic of several
primary immunodeficiency syndromes.'6
Other congential disorders of neutrophil
function may also present with an entercolitis
resembling Crohn's disease, as in patients with
chronic granulomatous disease,17 glycogen
storage disease type lb,18 and the HermanskyPudlak syndrome. '9 Although neutrophil
function is normal in the latter syndrome, the
intestinal lesions may be secondary to a defect
in macrophage function due to a toxic
accumulation of a ceroid-like pigment.20
It is intriguing that diverse abnormalities of
leucocyte function may present with the same
Crohn disease-like enterocolitic picture.16 It is
generally held that the bacterial flora plays a
part in the pathogenesis of Crohn's disease.2'
Leucocytes help maintain normal gastrointestinal mucosal homeostasis, in part by
impeding the translocation of intraluminal
bacteria, particularly in the context of
abnormal intestinal permeability in the setting
of intestinal inflammation. Evidence linking
the enteric flora to the pathogenesis of inflammatory bowel disease has been provided by
experimental models such as interleukin 10
and interleukin 2 knockout mice, and HLAB27 transgenic rats, in whom the severe
intestinal inflammation is not seen under
gnotobiotic conditions.22 It thus seems that
subjects incapable of mounting an appropriate
mucosal response to endogenous bacteria, in
the presence of an inherited leucocyte dysfunction, are prone to develop chronic intestinal inflammation.23 That the immune
defect at the heart of CD 11/CD 18 deficiency
was responsible for our patient's gastrointestinal symptomatology seems probable, as
all symptoms resolved permanently once bone
marrow transplant was performed. This
improvement may theoretically have resulted
from the immunosuppressive treatment the
patient received before, and after, his bone
marrow transplant. However, he has remained
completely free of gastrointestinal symptoms
for three years since bone marrow transplant,
two of which were without immunosuppressive
use.
There is considerable interest in the
potential therapeutic implications that various
adhesion molecules may have in the
pathogenesis of clinical conditions characterised by a changed immune function, including
inflammatory bowel disease. Adhesion mole-
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granulomatous disease.
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