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Inborn disorders of neutrophil function, including chronic
granulomatous disease (CGD) and glycogen storage dis-

ease type Ib, can present with chronic inflammatory lesions
in the intestinal tract that can mimic both ulcerative colitis
(1,2) and Crohn’s disease (3-7). In CGD, phagocytes are un-
able to kill catalase-producing microorganisms that do not
form hydrogen peroxide because of their inability to produce
reactive oxygen intermediates, resulting in septic complica-
tions and the formation of granulomata and abscesses (8).
We report a 3.5-year-old boy who was referred to our hospi-
tal with the presumptive diagnosis of inflammatory bowel
disease (IBD). He was extensively investigated and ulti-

mately diagnosed to have the rare type IVA variant of CGD.
Colitic symptoms subsequently abated during therapy with
gamma-interferon (9). Because of important therapeutic im-
plications, disorders of neutrophil function such as CGD
should be considered in the differential diagnosis of IBD pre-
senting in young patients.

CASE PRESENTATION
A 3.5-year-old Caucasian boy was referred with a history

of chronic diarrhea, midabdominal pain and poor growth
since infancy. His stools were soft or watery, with blood and
mucus on several occasions. Abdominal pain occurred al-
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Forme rare de maladie granulomateuse
chronique (de type IVA) à l’aspect de maladie
inflammatoire de l’intestin

RÉSUMÉ : Les syndromes de dysfonction des neutrophiles simulent
parfois les caractéristiques cliniques et pathologiques de la maladie in-
flammatoire de l’intestin. Cet article présente le cas d’un garçonnet de
3,5 ans présentant une diarrhée et des douleurs abdominales
chroniques et une croissance médiocre depuis sa naissance. Après une
évaluation diagnostique approfondie, on a découvert chez lui une rare
forme de maladie granulomateuse chronique (de type IVA). Ses
symptômes digestifs se sont nettement améliorés durant le traitement
par gamma-interféron. La maladie granulomateuse chronique peut se
présenter au départ par un tableau clinique évocateur d’une inflamma-
tion intestinale chronique. Il faut donc envisager cette possibilité lors
du diagnostic différentiel d’une maladie intestinale inflammatoire
atypique, chez les enfants comme chez les adultes.
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most daily and woke him up at night. Pruritus was often asso-
ciated with nocturnal abdominal pain. There was no history
of fever. He had a previous history of frequent vomiting,
which had recently abated. Previous medical history in-
cluded bullous impetigo as a neonate, left otitis media at 13
months and cervical adenitis due to Staphylococcus aureus at
14 months of age. A chronic hypochromic, microcytic ane-
mia and leukocytosis had been identified. In the referring
hospital an abdominal computed tomography (CT) scan re-
vealed intra-abdominal lymphadenopathy that was biopsied
in a diagnostic laparotomy and felt to be ‘reactive’ histopa-
thologically. A wedge liver biopsy taken at the same time
was reported to be normal. Family history was unremarkable.
A nitroblue tetrazolium (NBT) test had been reported as
normal.

The patient’s height was 89 cm and his weight was 12.2 kg
(both below the third percentile for age). He was a well look-
ing, small, active boy, who was not jaundiced. He had a geo-
graphic tongue and finger clubbing. The child had no
lymphadenopathy. Chest and cardiovascular examinations
were normal. His abdomen was soft, and his liver was felt at 2
cm below the right costal margin and was firm. There was no
palpable spleen. Stool was positive for occult blood and
smear revealed a moderate number of leukocytes.

Laboratory evaluation showed hemoglobin of 98 g/L with
a mean cell volume (MCV) of 59.7 fL, platelet count of
611x109/L and white blood cell count of 25.3x109/L (17.2
polymorphs, 0.51 bands, 1.27 eosinophils, 4.55 lymphocytes,
1.77 monocytes). Erythrocyte sedimentation rate was 16
mm/h. Ferritin was 21.5 mg/L, and folate and vitamin B12
levels were normal. Aspartate aminotransferase was 35 U/L,
alanine aminotransferase 12 U/L, alkaline phosphatase 170
U/L and total bilirubin less than 18 µmol/L. Albumin was 40
g/L. Bacterial cultures of the stool and investigations for ova
and parasites were negative (x3). Immunoglobulins were
slightly elevated or normal: immunoglobulin (Ig) G 16.4 g/L
(normal 5.3 to 16.8), IgA 1.44 g/L (normal 0.2 to 1.2), IgM
1.29 g/L (normal 0.3 to 2.2) and IgE 204 ng/mL (normal 0 to

242). Prothrombin time and partial thromboplastin time
were normal.

Further investigation of suspected chronic IBD was un-
dertaken. An upper endoscopy was performed. The esopha-
gus and duodenum were normal, with the exception of
slightly thickened antral folds. Biopsies revealed minimal
nonspecific changes, including occasional histiocytes which
contained a small quantity of yellow-brown pigment. A
colonoscopy was macroscopically normal, but biopsies
showed mild to moderate inflammation with prominence of
eosinophils and rare pigmented histiocytes (Figure 1). An
abdominal ultrasound revealed a diffuse inhomogeneous
echo along the superior aspect of the liver. Abdominal CT
showed an abnormal soft tissue mass anterior to the liver
with irregular lucency, with possible extension to the ante-
rior mediastinum, as well as gastric wall thickening and lym-
phadenopathy. A second diagnostic laparotomy was per-
formed to look at this mass. There was no invasive
mediastinal tumour. However, the liver appeared very fi-
brotic, and a wedge biopsy showed granulomatous inflamma-
tion, liver cell necrosis and significant fibrosis. Large num-
bers of histiocytes containing yellow-brown pigment were
seen (Figure 2) and appeared similar to the cells seen on pre-
vious biopsies from the gastrointestinal tract. This pigment
had staining characteristics of lipofuscin, namely positive for
periodic acid-Schiff stain, Sudan black and oil red ‘O’ stain,
acid-fast and Giemsa, golden fluorescence on unstained sec-
tions, and negative for alcian blue and not birefringent.
Similar pigmented cells were also observed in lymph nodes
obtained during the surgical procedure.

The association of pigmented histiocytes and granulo-
mata in the biopsies prompted the performance of a repeat
NBT test, which was abnormal. The diagnosis of CGD was
made. More detailed studies of neutrophil function and cyto-
chrome b558 spectroscopy were performed in the patient and
family members (Table 1). The patient had a uniform popu-
lation of phorbol-12-myristate acetate (PMA)-stimulated
leukocytes reacting weakly to moderately in the NBT test,
whereas his mother had a mixed population of white cells,
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Figure 2) Wedge liver biopsy (hematoxylin and eosin x193). Pigmented
histiocytes can be seen in a portal area (arrowheads). Inset shows non-
caseating granuloma in another area of the same biopsy specimen

Figure 1) Colonic biopsy (hematoxylin and eosin x193) showing mild to
moderate inflammation in the lamina propria. Note occasional pigmented
histiocytes (arrowheads)
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one subset reacting normally (strong) and the other reacting
similarly to the patient’s cells, which revealed her carrier
status. Leukocytes obtained from the rest of the family (fa-
ther and two siblings) had a uniformly normal strong re-
sponse. The level of cytochrome b, one of the major criteria
for classification of CGD, was quantified by means of a
dithionate reduced minus oxidized difference spectrum (8)
and was 14.7% of control in the present patient (normal
range 8% to 100%). Intact cell superoxide production in the
patient was 2.5% to 6.2% of the control (low). Based on
these studies, this patient was classified as type IVA
CGD (8). S aureus bacterial killing was about 50% less than
control values (typical for both moderate and severe forms of
CGD). Prophylactic cotrimoxazole, ranitidine and thrice-
weekly gamma-interferon therapy (42 µg/m2) (9) were initi-
ated. Gamma-interferon therapy was well tolerated except
for intermittent fever. His colitic symptoms and pruritus re-
solved, and he gained weight. Five years later he remains in
remission of colitis and has been infection-free. His white
blood cell count is now normal (6.6x109/L), hemoglobin is
13.1 g/L and MCV is 70.9 fL. The intra-abdominal lymph
nodes have reduced in size as judged by follow-up CT scans.
He has continued to complain intermittently of abdominal
pain, although overall the episodes of pain are less frequent
and less severe. Colonoscopy has not been repeated.

DISCUSSION
Our patient’s presenting symptoms of intermittently bloody

chronic diarrhea, abdominal pain, chronic hypochromic mi-
crocytic anemia and growth impairment suggested IBD.
Classical septic manifestations of CGD were limited to one
episode of S aureus lymphadenitis and neonatal bullous im-
petigo. Initial differential diagnosis included idiopathic ul-
cerative colitis and Crohn’s disease. However, the patient’s
young age, the finding of a palpable liver and the presence of
pigmented histiocytes in the colonic mucosal biopsies and in
the liver biopsy associated with granulomata prompted diag-
nostic investigations that lead to the diagnosis of CGD even
though a previous NBT test had been reported as normal.

CGD is an inherited disorder of leukocyte function char-
acterized by the inability of phagocytes to kill organisms that
do not form hydrogen peroxide but produce catalase, result-
ing in the formation of multifocal abscesses and granulomata
(8). The production of superoxide via the respiratory burst
by phagocytic cells is absent or severely compromised. This
reaction is normally catalyzed by reduced nicotinamide ade-
nine dinucleotide phosphate (NADPH) oxidase, an enzy-
matic complex containing a membrane-bound cytochrome
b558 and two cytosolic proteins (with molecular weights of
67 kDa and 47 kDa). Cytochrome b558 is a heme-containing
heterodimer consisting of a 91 kDa glycosylated heavy chain
and a 22 kDa light chain. Cytochrome b can transfer elec-
trons to oxygen, which is reduced to the radical superoxide.

CGD, rather than being a single entity, encompasses a
group of biochemically and genetically heterogeneous disor-
ders with clinical similarities. Males are predominantly af-
fected since the majority of cases (65%) are an X-linked

cytochrome b deficiency. The remaining 35% of patients
with CGD have autosomal recessive inheritance, usually
with intact levels of cytochrome b in their neutrophils. The
most common defect among this group is a deficiency of the
47 kDa cytosolic component (8).

We believe that the neutrophil defect in our patient was
transmitted in an X-linked recessive fashion. The carrier
status of his mother was demonstrated via specialized neutro-
phil function studies, which found two subsets of NBT-
positive cells, one that was strongly positive and comparable
with the control, and a second that was weakly positive and
comparable with the patient’s weakly NBT-positive cells.
Our patient was classified as having type IVA CGD, an ex-
tremely rare form of the disease (8), based on normal levels of
cytochrome b and X-linked mode of inheritance. NBT re-
duction is abnormal and there is failure to generate superox-
ide anions, as in other forms of CGD. In type IVA, however,
80% to 100% of cells may be weakly NBT-positive (8). This
may explain why the initial NBT test was reported as nor-
mal.

CGD is usually recognized during infancy and childhood.
However, diagnosis may be delayed until adolescence or
adulthood if significant infections have not occurred (10).
The small amount of superoxide formation by neutrophils in
milder forms of CGD may be sufficient to prevent some epi-
sodes of acute infections. Curnutte (8) has observed that gas-
trointestinal symptoms predominate in patients with milder
neutrophil dysfunction and consequently fewer septic com-
plications. Another disorder associated with impaired neu-
trophil function, glycogen storage disease type Ib, in which
glucose-6-phosphate is not transported into the endoplasmic
reticulum by glucose-6-phosphate translocase T1, results in
impaired gluconeogenesis, fasting hypoglycemia, hepato-
megaly, lactic acidosis, hyperlipidemia and hyperuricemia.
This disorder has also been associated with an IBD-like pic-
ture (6,7). The phagocytic abnormality in this condition
probably involves impaired oxidative metabolism and re-
duced chemotaxis. As in CGD, recurrent pyogenic infec-
tions also occur.

Differential diagnosis of inflammatory bowel disease

TABLE 1
Results of repeat nitroblue tetrazolium (NBT) test and cy-
tochrome b558 spectroscopy performed in the patient and
family members

NBT tests*

PMA-stimulated (%)

Intact cell cytochrome

b558 spectroscopy

Subject Negative Positive pmol/107 CE† % Control

Control 1% 99% (strong) 76.1 100%

Patient 0% 73% (weak)

27% (moderate)

11.2 14.7%

Father 0% 100% (strong) 72.9 96%

Mother 0% 59% (strong)

41% (weak)

59.4 78%

Brother 0% 100% (strong) 91.2 120%

Sister 0% 100% (strong) 76.8 101%

*Note subpopulations of cells in the patient and his mother;
†
Normal values 8%

to 100% (based on reference 9). CE Cell equivalents; PMA Phorbol 12-

myristate 13-acetate
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Superoxide anion production by PMA-stimulated
Crohn’s disease neutrophils has been reported to be signifi-
cantly lower than by normal neutrophils (11). This suggests
that alterations in neutrophil function may be implicated in
IBD pathogenesis.

The gastrointestinal tract can be involved in CGD (10).
Hepatic abscess has been the most commonly reported gas-
trointestinal complication of CGD, presenting with fever,
right upper quadrant pain, hepatomegaly, leukocytosis and
elevation of alkaline phosphatase. However, bilirubin and
aminotransferases are frequently normal (12). Our patient
exhibited granulomata in his liver, accompanied by exten-
sive fibrosis with no abnormality of aminotransferases, alka-
line phosphatase or bilirubin. The presence of granulomata
suggests present or past infection in the liver. Our patient
complained of occasional nocturnal pruritus with episodes of
abdominal pain. The presence of large lymph nodes in close
proximity to the bile duct system suggests the possibility of
intermittent biliary obstruction. CT images suggestive of a
mass anterior to the liver possibly extending to the mediasti-
num were not confirmed in the exploratory laparotomy. We
do not have an explanation for this finding. We speculate
that local inflammation and fibrosis may have contributed
to create the impression of a prehepatic mass.

In patients with CGD, esophagitis (both primary and sec-
ondary to candida infection), esophageal dysfunction, eso-
phageal stricture, obstruction secondary to inflammatory
masses, granulomatous inflammation of the gastric antrum
with stenosis, pneumatosis intestinalis, relapsing Salmonella

enteritidis and rectal abscesses have been reported (3,12-15).
In addition, enteritis and colitis resembling Crohn’s disease
have been described in patients with previously documented
CGD (1,4). There is, however, only one previous report
similar to our case, of an 11-year-old boy whose initial pres-
entation of CGD was compatible with IBD (5). The colonic
biopsies in our patient showed moderate inflammation with
occasional pigmented histiocytes. These cells were also pres-
ent in bone marrow, liver, lymph nodes and small intestine.
It has been suggested that the presence of pigmented lipid-
laden histiocytes in small bowel biopsies should prompt the
investigation of neutrophil function (3). In our patient the

presence of these cells in the intestine, liver and lymph
nodes was the most important clue to the diagnosis of CGD.

Gamma-interferon has been reported to be of clinical
benefit in patients with all subtypes of CGD. In a large con-
trolled trial the reduction in relative risk of serious infection
with gamma-interferon was approximately 67% (9). In con-
trast to earlier studies there was no correlation between im-
provement in phagocyte function and clinical benefit.
Gamma-interferon may improve immune function by aug-
menting alternative pathways of the immune system, such as
oxygen-independent microbicidal mechanisms, or T or B
lymphocyte functions, without directly affecting phagocytic
NADPH oxidase. Our patient tolerated gamma-interferon
therapy well and had a good clinical response, remaining
well five years after treatment was instituted.

In patients with severe gastrointestinal manifestations of
CGD who are unresponsive to treatment with gamma-
interferon, it has been recently reported that a short course
of intravenous cyclosporine may be of value (16). However,
the significant added risk of serious infection in an already
immunocompromised individual has to be considered care-
fully against the potential benefits of this treatment modal-
ity.

CONCLUSIONS
CGD can present initially with a clinical picture sugges-

tive of chronic intestinal inflammation. Therefore, it should
be included in the differential diagnosis of atypical IBD, both
in children and young adults.
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