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Gram-negative Septicemia after Infliximab Treatment in an
Infant with Refractory Kawasaki Disease
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Kawasaki disease (KD) is an immune—mediated disease which is a leading cause of acquired cardiovascular disease in
developed country, Recently, tumor necrosis factor—alpha (TNF—alpha) blocker, infliximab has been considered a promising
option for patients with refractory KD, Although chronic use of a TNF—alpha blocker could increase risk of opportunistic
infections, a few studies have documented that use of infliximab was safe without serious adverse effects in patients with
KD, We observed serious bacterial infection after infliximab treatment in an infant with refractory KD, Our patient was a
5—month—old male infant diagnosed with KD who did not respond to repeated doses of intravenous immunoglobulin, We
effectively treated him with a single infusion of infliximab (5 mg/kg), but gram—negative (Acinetobacter Iwoffii) septicemia
developed after infliximab infusion, Therefore, we report a case of serious septicemia after treatment with infliximab, and
suggest considering the risk of severe infection when deciding whether to prescribe infliximab to an infant with refractory
KD.
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Introduction ximately 10% of patients are refractory to IVIG

treatment; refractory KD is defined as persistent

Kawasaki disease (KD) is an acute febrile disease fever of =38.5C for 36 hours after initial IVIG treat-

of unknown etiology, characterized by systemic vas- ment”. These patients are in need of additional the-

cular inflammation involving the small— and medium— rapy, such as repeated doses of IVIG or pulse
sized arteries, with a predilection for the coronary methylprednisolone” o,

arteries”. Intravenous immunoglobulin (IVIG) infu- Recently, infliximab, tumor necrosis factor—alpha

sion is an effective therapy for acute KD, as it re- (TNF—alpha) blocker, has also been considered a

duces the duration of fever and the prevalence of promising option for patients with refractory KDY,
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old infant with refractory KD.

Case Report

A 5—month—old male infant with body weight of
5.7 kg (<3rd percentiles) and height of 63 cm (10—
25th percentiles), was admitted because of high
fever up to 40C developed at two days prior to
admission. He was born at 36(+6) gestational weeks
with birth weight of 2 kg. He had been small for
gestational age because of maternal hypertension.
Physical examination revealed bilateral non—exuda-
tive conjunctival injection, red cracked lips, straw-
berry tongue, subcutaneous edema, erythema of
hands and feet, erythema at the BCG site, and ery-
thematous maculopapular rashes on the trunk and
extremities. Laboratory tests showed the following
results (Ist hospital day [HD]): white blood cell
(WBC) count 39,200 cells/uL (segmented neutrophils
77%, lymphocytes 20%), hemoglobin (Hb) 10.9 g/dL,
hematocrit (Het) 32.1%, platelet count 466,000 cells/
uL, erythrocyte sedimentation rate (ESR) 61 mm/h,
C—reactive protein (CRP) 16.5 mg/dL, albumin 4.0
g/dL, protein 6.29 g/dL, asparatate aminotransferase/
alanine aminotransferase (AST/ALT) 34/17 IU/L,

Table 1. Clinical Course of the Laboratory Findings

and N-—terminal fragment of prohormone B-—type
natriuretic peptide (NT—proBNP) 1,040 pg/mL (Table
1). Urinalysis showed 10—20 WBC per high power
field. No respiratory virus was identified in the com-
mon respiratory virus polymerase chain reaction
(RV-PCR) test. The results of initial blood and urine
cultures were unremarkable. We performed echo-
cardiography, which revealed an aneurysm of 5 mm
in diameter at the left main coronary artery.

His fever persisted despite treatment with IVIG
(2 g/kg; 2nd HD) and aspirin (50 mg/kg/day); there-
fore, we administered a second dose of IVIG (2 g/
kg; 4th HD). He was also treated with empirical anti-
biotic (ampicillin/sulbactam) from the 1st to the 12
th day after admission. Nevertheless, the patient re-
mained febrile, and other symptoms of KD persisted.
The follow—up laboratory examination (5th HD)
showed the following results: WBC count 12,800
cells/ul. (segmented neutrophils 49%, lymphocytes
37%), Hb 9.2 g/dL, Hct 28%, ESR 69 mm/h, CRP
18.1 mg/dL, albumin 2.4 g/dL, protein 7.5 g/dL,
AST/ALT 18/45 TU/L, NT—proBNP 3,066 pg/mL,
blood urea nitrogen (BUN) 2.6 mg/dL and creatinine
(Cr) 0.35 mg/dL. Echocardiography revealed a 5—

mm fusiform dilatation in the proximal lesion of the

Day WBC Seg. N Hb Platelet ~ Albumin  AST ALT CRP ESR  NT-proBNP
(cells/ul) (%) (g/dL) (cells/ul) (g/dL) (QU/L) (@U/L) (mg/dL) (mm/h)  (pg/mL)

Initial admission

1 39,200 77 10.9 466,000 34 17 16.5 61 1,040

5 12,800 49 9.2 331,000 2.4 18 45 18.1 69 3,066

17 16,700  26.1 8.8 995,000 3.7 42 48 0.2 49 388
Readmission

1 24,7700  48.1 9.2 660,000 38 27 18 39 42

5 28,100 30 9.4 606,000 33 26 16 12.3 68

9 16,700 34.2 9.5 698,000 3.7 46 31 0.8 45

Abbreviations: WBC, white blood cell; Seg. N, segmented neutrophil; Hb, hemoglobin; AST, asparatate aminotransferase; ALT,
alanine aminotransferase; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; NT-proBNP, N-terminal fragment of

prohormone B-type natriuretic peptide.
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left anterior descending (LAD) artery, entire tubular
dilatation in the other coronary arteries, and trivial
mitral regurgitation. He was diagnosed with refrac-
tory KD and we decided to perform the treatment
with a single infusion of infliximab (5 mg/kg) (7th
HD). All symptoms of KD, including fever, improved
within 48 hours after infliximab infusion. The patient
was discharged on low—dose aspirin at the seven-
teenth day of illness. At five days after discharge,
he was readmitted because of abrupt onset of high
fever, mild generalized edema, and poor urination
without any other respiratory symptoms. The patient
showed lethargic and edematous appearance; his
blood pressure was 80/50 mmlg, and his pulse rate
was 130 beats/min. Laboratory investigations (1st
HD) revealed: WBC count 24,700 cells/ul. (segmented
neutrophils 48.1%, lymphocytes 34.1%), Hb 9.2 g/
dL, Het 28.2%, platelet count 660,000 cells/uL, ESR
42 mm/h, CRP 3.9 mg/dL, albumin 3.8 g/dL, protein
7.5 g/dL, AST/ALT 27/18 IU/L, BUN/Cr 15.7/0.46
mg/dL. Urinalysis was clear, and a chest radiogram
was unremarkable. Echocardiographic findings were
similar to those from the previous examination. We

prescribed intravenous antibiotic (ampicillin/sulbac-

tam) from the 1st day of readmission. Nevertheless,
the patient had persistent spiking fever and remained
lethargic and edematous appearance. On the fifth
day of readmission, CRP level was increased up to
12.3 mg/dL, and the initial a couple of blood cultures
showed the presence of Acinetobacter Iwoffii, which
was susceptible to cefotaxime, gentamicin, and imi-
penem. We promptly administered cefotaxime ac-
cording to the results of the blood culture. On the
seventh day of readmission, the patient’s fever gra-
dually subsided, and his general condition recovered.
A follow—up blood culture was subsequently nega-
tive. The patient was treated with appropriate anti-
biotics for two weeks and then discharged (Fig. 1).
Three months later, we consulted a pediatric immu-
nologist for evaluation of his immunologic function,
and all immunologic tests were normal. Therefore,
we assumed that our patient’s gram—negative septi-
cemia might be associated with infusion of infliximab,
based on his previous history of treatment with an
immunosuppressant agent, clinical findings such as
a spiking fever, lethargy, oligouria, and hypotension,
positive blood cultures, and dramatic improvement

of symptoms including fever after treatment with an
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Fig. 1. Changes in the body temperature and the types of interventions used

during the hospital course.
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antibiotic susceptible to A. Iwoffil.

Discussion

Standard treatment of KD with IVIG and high—dose
aspirin is highly effective”; 80-90% of patients
show disease remission. Unresponsiveness to IVIG
has been considered a major risk factor for the de-
velopment of coronary artery lesions”. Recently, it
has been suggested that pulse methylprednisoloneS)
and second line treatments, such as infliximab and

methotrexate™”

, may be used for children with KD
who fail to respond to a repeated doses of IVIG.

TNF —alpha blockers have been shown to be ef-
fective immunosuppressive therapy in most children
and adolescents with refractory Crohn's disease (CD)
W As well, TNF—alpha and TNF—alpha soluble re-
ceptors I and II concentrations increase in the acute
phase of KD, and they are the highest in children
who subsequently develop coronary artery aneu-
rysmsm. Infliximab neutralizes the biological activity
of TNF—alpha by binding with high affinity to the
soluble and transmembrane forms of TNF—alpha.
Neutralization of the biological activity of TNF—alpha
leads to an overall reduction in inflammation. So
infliximab administration can be a very important
rescue medication for children with refractory KD
9 Mori et al. described a case series in which 18
of 20 patients were effectively treated with infli-
ximab to prevent progression to coronary artery
lesions, without any adverse events'”.

Infliximab inhibits the binding of TNF—alpha and
its receptors, and it subsequently reduces produc-
tion of pro—inflammatory cytokines, such as inter-
leukins 1 and 6. As a result, this limits leukocyte

migration and expression of adhesion molecules by

228

endothelial cells and leukocytes. Infliximab also limits
the activation of neutrophil and eosinophil functional
activity and interferes with the production of cyto-
toxic metabolites by macrophages, thereby decrea-
sing phagocytic killing activity. Surface—bound
TNF—alpha is likely to be involved in cell-to—cell
interactions, possibly potentiating the activation of
specific and non—specific immune effective cells™.
Given the complex cytokine interactions and the
multiple cytokine targets, infliximab—associated im-
munomodulation is very likely to lead to a higher
risk of severe infections. It has been noted that
chronic use of a TNF—alpha blocker over months to
years was associated with an increased risk of in-
fections with mycobacteria and fungilﬁ’ Y Further-
more, Kroesen et al. documented that disseminated
infections may give rise to serious bacterial infec-
tions from both gram-—positive and gram—negative
microorganisms in patients with rheumatoid arthritis
who received anti—TNF—alpha therapyw). A case
report described an adult patient with CD receiving
infliximab who experienced pulmonary infection due
to Acinetobacter species, diagnosed via quantitative
sputum cultures, along with another gram—negative
infection'. However, although a few studies re-
ported that single infusions of infliximab were not
associated with severe infection in any infants with
KD9), complications caused by a single dose of infli-
ximab have not been clearly documented.
Generally, while the effectiveness of antibiotic
use is not clear, a previous study demonstrated that
KD is associated with marked activation of mono-
cyte/macrophages and the selective expansion of V
B2— and, less so, of VB8.1/8.2—expressing T cells
in the peripheral blood from KD patients during the

acute phase of their illness. These immunologic fea-
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tures are characteristic of diseases that are caused
by bacterial toxins, which act as SuperantigenSZO). In
other respects, there is a possibility that bacterial
infection caused by immunomodulation during and
after treatment with infliximab can occur. In our
case, we administered an antibiotic empirically during
treatment with infliximab; however, they were inef-
fective against A. /woffii. Therefore, we could not
prevent the development of septicemia caused by
A. Iwoffil. For that reason, we suppose that admini-
stration of appropriate antibiotics not only can help
prevent KD, which might be triggered by bacterial
infection, but can also help prevent septicemia after
infliximab treatment.

Our patient, a 5—month—old male infant with KD,
failed to defervesce despite repeated doses of IVIG.
Therefore, a single infusion of infliximab (5 mg/kg)
was administered on the seventh day of illness; his
fever and other systemic symptoms promptly re-
solved within 2 days. However, within 2 weeks after
treatment with infliximab, he was diagnosed with A.
Iwolffii septicemia, having clinical symptoms such as
a spiking fever, lethargy, oligouria, and hypotension.
A. Iwoffil is an immotile, aerobic gram—negative co-
ccobacillus that has become important in nosocomial
infections, mostly involving patients with impaired
host defense. Although differentiation between blood
specimen contamination by skin inhabitants and true
bacteremia is sometimes rather difficult, significant
bacteremia caused by Acinetobacter species 1is
highest rate of nosocomial bacteremia occurring
during the second week of hospitalization. Especially,
it 1s well known that Acinetobacter spp. is considered
to be organisms capable of causing severe noso-
comial infection in neonatal intensive care units®”.

Regrettably, we did not perform immunologic tests

in our patient, but we consulted a pediatric immuno-
logist in another hospital, and his investigations re-
vealed that the patient’s immunologic function was
competent. Our patient experienced septicemia within
2 weeks after an infusion of infliximab. Bruns et al.
documented that infliximab—medicated deletion of
T cells persists for 2 weeks after initiating therapy
22, Furthermore, our patient’s clinical symptoms,
including a fever, resolved dramatically after treat-
ment with an antibiotic to which A. /woffii was sus-
ceptible, according to the results of the microbiolo-
gical sensitivity tests. Considering the above reasons,
we speculate that gram—negative septicemia in our
patient may have been associated with the use of
infliximab. Therefore, we suggest that patients,
especially infants or young children, should be closely
monitored for signs and symptoms of infection during
and after treatment with infliximab, including the
possible development of serious infections.
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