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Abstract
Recombinant interferon gamma has been
used prophylactically in children with
chronic granulomatous disease, but its
role in the treatment of acute infective
episodes has not been defined. A 3 year old
boy presented with multiple candidal liver
abscesses and was given intravenous antifungal treatment and he showed initial
improvement. After six weeks his erythrocyte sedimentation rate and C reactive
protein remained raised, and a computed
tomogram showed a single abscess in the
left lobe of the liver from which pus was
drained and Staphylococcus aureus
isolated. During the next eight months the
abscess persisted despite appropriate
intravenous antibiotics and percutaneous
drainage. Subphrenic extension precluded definitive surgery. Nine months
after initial presentation recombinant
interferon gamma 005 mg/m2 intravenously was commenced three times a
week. Complete resolution occurred
within two months. It is concluded that
interferon gamma is useful in treating
infective episodes, and further study of
the use of prophylactic antimicrobial
treatment and intermittent interferon
gamma during acute episodes is now

required.
(Arch Dis Child 1993; 69: 443-445)

Department of
Paediatric

Immunology,

Newcastle General
Hospital, Westgate
Road, Newcastle upon
Tyne NE4 6BE
R A Hague
A J Cant

Royal Victoria
Infirmary, Newcastle
upon Tyne,
Department of Child
Health
E J Eastham
Department of
Radiology

REJLee

Correspondence to:

Dr Cant.

Accepted 2 June 1993

interferon gamma enhances the activity of
NADPH oxidase, and it increases bacterial
killing both in vivo and in vitro.4 5 In patients
with chronic granulomatous disease early in
vitro studies suggested that the defect in superoxide production could be partially corrected
by adding interferon gamma to their phagocytes,6 and in vivo, functional improvement
after subcutaneous administration has also
been described.7 A recent controlled trial has
reported a reduced risk of serious infection
after regular subcutaneous administration of
interferon gamma,8 and there are a few anecdotal reports of clinical improvement of active
infection with bacteria and fungi after this
treatment.9-'2 However, its role, if any, in the
management of acute infective episodes in
children with chronic granulomatous disease
has not been defined. We now describe its first
reported use in the treatment of a hepatic
abscess refractory to conventional treatment.
Case report
A 3 year old white boy with a history of two
staphylococcal submandibular abscesses presented with a month's history of abdominal
pain, anorexia, vomiting, fever, and weight
loss. Examination revealed a pale, thin lethargic child with a fever of 38°C and non-tender
hepatosplenomegaly. The white cell count was
35-3X 109/1, erythrocyte sedimentation rate
120 mm/hour, C reactive protein 25 mg/l, and
haemoglobin concentration 97 g/l. All bacterial
and viral cultures were negative, including
blood cultures for bacteria and fungi, and chest
and plain abdominal radiographs were normal.
He was treated empirically with intravenous
ampicillin, gentamicin, and metronidazole for
10 days with no improvement. Ultrasound
examination of the abdomen was then performed, which revealed multiple hepatic
abscesses typical of those caused by candida

Chronic granulomatous disease is an inherited
disorder of neutrophil function, in which
patients phagocytose bacteria normally, but
cannot effectively kill ingested organisms.
Bacterial killing is defective because of a failure
of superoxide production, which requires the
participation of both a membrane bound
oxidase (NADPH) and cytosolic factors.' In
approximately 60% of cases, cytochrome b558
is absent, due to a defect on the X chromosome encoding the 91 kd subunit for the
cytochrome. Most of the remaining cases are
caused by the absence of either the 47 kd or the
67 kd cytosolic factors, and show an autosomal
recessive pattern of inheritance.2 Affected
individuals are particularly susceptible to infection with catalase positive organisms such as
Staphylococcus aureus, Escherichia col4 Serratia
marascens, aspergillus and candida species, and
typically present early in childhood with recurrent pyogenic abscesses and other infections
that carry a high mortality and morbidity.3
Interferon gamma is a naturally occurring
cytokine that activates phagocytic cells. In rigure I Ininal nepatic ultrasouna scan snowing multiple
normal subjects administration of recombinant abscesses.
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Methods
Recombinant interferon gamma supplied by
Boerhinger Ingelheim was given three times a
week via the central venous line at a dose of
0 05 mg/m2 for three months. He was reviewed
weekly throughout this period, and blood was
taken for a full blood count, erythrocyte sedimentation rate, C reactive protein, lymphocyte
subsets, and liver function tests on each visit.
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Figure 2 Serial values for white cell count, haemoglobin, erythrocyte sedimentation rate,
and C reactive protein from time of presentation (time 0); the blocks indicate periods of
time on intravenous treatment.

Figure 3 Computed tomogram showing single cavity in
the left lobe of the liver.

(fig 1). 13 A nitroblue tetrazoleum test showed
no dye reduction, and further investigation
confirmed the diagnosis of X linked chronic
granulomatous disease with complete absence
of superoxide production.
A central venous catheter was placed, and he
received intravenous flucytosine for four weeks
and amphotericin for six weeks, followed by
prophylaxis with oral itraconazole. Within 48
hours of commencing antifungal treatment his
fever had resolved, and an ultrasound examination three weeks later was reported to be
normal. However, his erythrocyte sedimentation rate and C reactive protein remained
raised (fig 2). Six weeks later, he appeared
septicaemic, with a fever of 40°C, rigors,
vomiting, and abdominal pain. Again all

Results
No recurrence of systemic symptoms was
observed from the start of interferon gamma,
and he remained clinically well. Figure 2 shows
the resulting rise in haemoglobin concentration and fall in erythrocyte sedimentation rate
and C reactive protein to normal. No change in
neutrophil, monocyte, or DR+ lymphocyte
count was observed. A computed tomogram
two months into treatment showed complete
resolution of the abscess cavity, with a
shrunken left lobe of the liver (fig 4). Interferon
gamma was discontinued when his central
venous catheter ceased to function after three
months. Eighteen months later he remains
totally asymptomatic on prophylactic cotrimoxazole and itraconazole.
Discussion
Hepatic abscess occurs in 250/o-40% of children
with chronic granulomatous disease, and the
mortality has been estimated at 27%.14
Although aggressive surgical management and
prolonged antibiotic treatment has been demonstrated to improve the prognosis, postoperative

Figure 4 Computed tomogram after two months'
interferon gamma showing resolution.
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cultures were negative, but a computed tomogram showed a single abscess in the left lobe of
the liver (fig 3). Aspiration revealed a pure
growth of S aureus. His systemic symptoms
responded to intravenous flucloxacillin and
ceftazidime, but the abscess failed to resolve.
A percutaneous drain was inserted, and pus
discharged chronically, from which S aureus,
E coli, Pseudomonas aeruginosa, and enterococcus species were isolated during the subsequent months when the abscess failed to
resolve despite appropriate intravenous antibiotics. Eight months later a partial hepatectomy was planned, but at surgery a subphrenic
extension was found, precluding a definitive
surgical procedure, and drainage continued.
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complications have been observed in 50% of interferon gamma are as yet unknown. Our
cases and recurrence in 25%.15 Percutaneous case had added to the evidence that interferon
catheter drainage has been successful,16 but gamma has a role in the treatment of acute
failed in our case, and options for conventional infective episodes. A controlled trial to study
methods of treatment had been exhausted.
the use of prophylactic antimicrobial treatment
The temporal relationship between the and intermittent interferon gamma during
introduction of interferon gamma and resolu- acute infection is now required.
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