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Abstract: Systemic polyarteritis nodosa (PAN) is a rare form of necrotizing vasculitis in
children. Recurrent episodes of abdominal aneurysm ruptures are uncommon and life-threaten-
ing condition in children. Failures of response to immunosuppressive medications and radi-
ological intervention also lead to high mortality. Some reports suggested that tumor necrosis
factor (TNF) might have role in the inflammation of this disease. After an English-language
literature review, this is the first case report in children of recurrent abdominal-ruptured
aneurysms with a failure of conventional therapy but successfully treated with anti-TNF-a
monoclonal antibody. We herein describe a 9-year-old girl who presented with chronic
abdominal pain, hypertension, and massive lower gastrointestinal bleeding. The disease was
refractory to conventional treatment, including administration of a corticosteroid, cyclopho-
sphamide, and intravenous immunoglobulin, and recurrent-ruptured aneurysms developed in
the gastrointestinal tract. Arterial embolization during angiography resulted in temporary
improvement of the gastrointestinal bleeding. Infliximab, a chimeric anti-tumor necrosis
factor-a. monoclonal antibody, was initiated and resulted in disease remission with resolution
of the gastrointestinal bleeding and abdominal pain. Anti-TNF therapy might be another
treatment option for refractory disease to prevent ongoing inflammation that could lead to
aneurysmal dilatation or even rupture. However, early recognition of refractory disease and
aggressive treatment in the early course of the disease are crucial to reduce morbidity and
mortality.
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Introduction

Systemic polyarteritis nodosa (PAN) is a rare primary vasculitis syndrome affecting
medium-sized arteries in various organs. Approximately 50% of the patients have
gastrointestinal (GI) involvement with various pathologies including ischemia,
infarction, and hemorrhage.! Severe GI hemorrhage from multiple ruptures of
aneurysms of arteries that supply the GI tract is rarely described. Although the
pathophysiology remains unclear, some evidence suggests that tumor necrosis
factor (TNF)-a might play a role in the development of vasculitis.”> TNF-a, which
is produced primarily by macrophage, can induce leukoendothelial adhesion and
mediate neutrophil migration by its chemoattractant effect. In addition, TNF-a also
synthesizes proinflammatory cytokines and chemokines and activates T and B
lymphocyte cells.* Histopathology showed that polymorphonuclear cells and
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lymphocyte cells infiltrate around vessel walls, leading to
arterial wall inflammation, disruption, and fibrinoid necro-
sis, which is a typical feature of PAN. The inflammation
may take place in the tunica intima, then progress to entire
arterial wall, including internal and external -elastic
lamina.® At that time, the inflammation of the vessels
can weaken the arterial wall, resulting in aneurysmal dila-
tation and eventual rupture.® Previous report also demon-
strated the
mononuclear cells from patients with PAN,? leading to

increased TNF-a gene expression in
hypothesis that TNF-o may involve in the pathogenesis
of PAN. Treatment of patient with PAN is usually based on
corticosteroids and steroid-sparing drugs such as cyclo-
phosphamide, azathioprine, and methotrexate. Infliximab,
a chimeric anti-TNF-o monoclonal antibody, has rarely
been reported for treatment of childhood PAN. We herein
describe a 9-year-old girl who developed recurrent severe
lower GI bleeding from ruptured aneurysms of the GI tract
requiring blood transfusion and selective arterial emboli-
zation. Her condition was unresponsive to a conventional
treatment regimen but finally showed a clinical response to
infliximab treatment.

Case report

A 9-year-old girl was referred to our hospital with 3-month
history of severe intermittent abdominal pain, hyperten-
sion, and renal infarction from computed tomography
scan. She had a history of untreated left hemiparesis 2
years previously, and magnetic resonance imaging of the
brain revealed multiple old lacunar infarctions in the basal
ganglion, left thalamus, midbrain, and pons. Magnetic
resonance angiography of the brain showed no significant
stenosis or aneurysm. On admission (dayl [D1]), she was
fully conscious and mildly pale with a blood pressure of
160/100 mmHg, pulse rate of 99/min, body weight of 15
kg, and height of 123 cm. Abdominal examination
revealed no distension, tenderness, or organomegaly.
Neurological examination revealed left hemiparesis with
a muscle strength of grade 4/5, positive clonus, and the
Babinski sign on the left side; the findings were otherwise
unremarkable. Laboratory examination revealed a hemo-
globin level of 10 g/dL, white blood cell count of 7,600
cells/mm? (neutrophils, 65%; lymphocytes, 25%; mono-
cytes, 8%,; eosinophils, 2%), platelet count of 290,000
cells/mm?, erythrocyte sedimentation rate of 79 mm/hr,
C-reactive protein level of 77.6 mg/L, antistreptolysin O
titre of 488.6 IU/mL, and normal urinalysis findings and
liver and renal function. No evidence of hepatitis B

infection was found. Antinuclear antibodies, cytoplasmic
antineutrophil cytoplasmic antibodies (ANCA), and peri-
nuclear ANCA were negative. C3 and C4 were normal.
Computed tomography angiography of the whole aorta
showed multiple intra-abdominal aneurysms and intrapar-
enchymal renal aneurysms (Figure 1). Systemic PAN was
diagnosed based on the involvement of multiple medium-
sized arteries. Three doses of pulse methylprednisolone
followed by intravenous cyclophosphamide 500 mg/body
surface area were given.

Antihypertensive medications were also prescribed,
including atenolol, amlodipine, hydralazine, and nifedi-
pine. The patient’s blood pressure was difficult to control
because of her severe intermittent abdominal pain. She
subsequently developed massive lower GI bleeding and
hemorrhagic shock on D24 and was transferred to the
intensive care unit. Blood components and intravenous
immunoglobulin (IVIG) 1 g/kg/dose for 2 days were
given, but the GI bleeding continued. Emergency angio-
graphy showed ruptured jejunal arterial aneurysms, and
selective arterial embolization was successfully performed
(Figure 2). Three weeks later (D43), after a third dose of
cyclophosphamide, she developed three recurrent episodes
of severe lower GI bleeding; however, angiographic exam-
ination failed to demonstrate active contrast extravasation,
and the bleeding was probably due to vasospasm.

Therefore, infliximab (a chimeric anti-TNF-o monoclo-
nal antibody) 100 mg (6.7 mg/kg/dose) was commenced at
0 (D99), 2, and 4 weeks, then every 4 weeks for 6 months
along with the other supportive treatments shown in
Figure 3. She responded well to the infliximab therapy
without any side effects and was discharged from hospital

Figure | Axial and coronal maximal intensity projection images show multiple
aneurysms of intra-abdominal arteries, including branches of the superior mesen-
teric artery supplying small bowel loops (arrows).
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Figure 2 Superior mesenteric angiogram shows multiple small aneurysms (white
dashed arrows) at the jejunal branches of the superior mesenteric artery (SMA).
Rupture of one of aneurysm (black dashed arrow) is seen as contrast extravasation
(white solid arrow) into a bowel loop. Embolization of this aneurysm was per-
formed using 250-355 pm polyvinyl alcohol particles. Multiple stenoses (black solid
arrow) of branches of the SMA are also seen.

on D166. At the 5-month follow-up visit, her symptoms
were markedly improved. Her abdominal pain and hema-
tochezia were resolved. Her blood pressure was controlled
by atenolol and amlodipine. Her neurological signs and
symptoms remained stable. Computed tomography angio-
graphy of the whole aorta revealed that some of the aneur-
ysms had decreased in size (Figure 4). She was able to
return to school and was satisfied with this treatment. After
discontinuation of infliximab, azathioprine was started for
long-term maintenance therapy. At the one-year follow-up
visit, her disease was controllable with azathioprine and a
low dose of a corticosteroid. She had no abdominal pain or
GI blood loss, and her blood pressure was controlled with
amlodipine and atenolol.

This report was approved by the Ramathibodi Hospital
Institutional Review Board, and the legal guardian of the
patient provided written informed consent to have the case
details published.

Discussion

This patient was diagnosed with PAN and developed
recurrent abdominal aneurysm rupture due to active dis-
ease despite corticosteroid, IVIG, and cyclophosphamide

therapy. PAN with ruptured aneurysms is a rare but life-
threatening condition in children. Several studies have
revealed high mortality rates of PAN in children who
presented with acute abdomen despite the administration
of combined medical and surgical treatment.”®
Approximately 50% of the patients with systemic PAN
have GI involvement ranging from mild to severe
manifestations.' The most common symptom is abdominal
pain; others include nausea, vomiting, diarrhea, and GI
bleeding. Approximately 30% of the patients with sys-
temic PAN require surgery for acute abdomen caused by
peritonitis, bowel perforation, bowel ischemia/infarction,
pancreatitis, cholecystitis, or appendicitis. Severe GI
bleeding from ruptured aneurysms of the GI tract is a
rare presentation with a poor prognosis."” Aneurysms are
caused by weakening of the vessel walls secondary to an
ongoing inflammatory process in which polymorphonuc-
lear leucocytes and antigen—antibody complexes are
deposited in the vessel walls. Timely diagnosis and aggres-
sive treatment are keys to a successful outcome. Previous
studies have revealed aneurysm regression and even com-
plete resolution in patients who respond to treatment.' In
the present study, we reviewed the English-language lit-
erature of pediatric patients with PAN characterized by
bleeding from ruptured aneurysms of arteries supplying
the GI tract (Table 1). The most common site of a ruptured
aneurysm in such patients is the superior mesenteric artery,
mainly the jejunal branch. The most common symptoms
are abdominal pain and GI bleeding. Appropriate timing of
embolization or surgical intervention is crucial in cases of
severe bleeding.

Induction therapy of PAN is usually based on a com-
bination of a corticosteroid and cyclophosphamide fol-
lowed by maintenance therapy with either azathioprine or
mycophenolate mofetil."' Other treatments for refractory
PAN include IVIG, plasma exchange, infliximab, and
rituximab (anti-CD20 monoclonal antibody). A few
reports have described pediatric patients with PAN and
GI involvement who were successfully treated with inflix-
imab at 3 to 6 mg/kg/dose."? The indications for infliximab
in these reports were PAN refractory to conventional ther-
apy or PAN with life-threatening organ involvement such
as cerebral vasculitis, interstitial lung disease, or pulmon-
ary hypertension. GI involvement in these case reports was
characterized by abdominal pain, intestinal inflammation,
or vasculitis.'>'® Failed conventional therapies included
azathioprine, mycophenolate mofetil, IVIG, cyclosporine
A, and methotrexate. Along with infliximab, some patients
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Figure 4 Axial maximal intensity projection image shows decreased size of the
previously mentioned aneurysms of the branches of the superior mesenteric artery
supplying small bowel loops (arrows). Coronal image shows disappearance of the
large aneurysm at jejunum after embolization procedure.

also received concomitant immunosuppressive drugs such
as azathioprine, methotrexate, or cyclophosphamide. One
case report described a patient who developed cerebral
abscesses following two doses of infliximab and one
dose of cyclophosphamide. Other reports described infec-
tious complications including urinary tract infection, shin-
gles, and sepsis.'?

Studies on infliximab therapy for pediatric patients
with PAN and multiple aneurysms are limited. Our patient
was refractory to treatment with a corticosteroid, intrave-
nous cyclophosphamide, and IVIG but had a dramatic
clinical response to infliximab treatment, resulting in reso-
lution of the GI bleeding and abdominal pain. Moreover,
imaging showed that the aneurysms decreased in size. Our
findings suggest that infliximab can be used to achieve
remission and prevent complications from abdominal
aneurysm ruptures in childhood PAN. Additionally, the
findings in this case indicate that TNF-a. may have an
important role in the pathogenesis of PAN. However, we
cannot conclude that infliximab is effective in other organs
such as the nervous system from this case report. At the
time of seeing this patient, her neurological involvement
was not active. There was no evidence of vasculitis or
aneurysm in MRI of the brain, only old infarctions per-
sisted. Therefore, her neurological signs and symptoms
remained the same after infliximab treatment. Other sup-
portive treatments are also important, particularly hyper-
tensive control, because hypertension may increase the
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risk of aneurysm rupture® as shown by the development of
GI bleeding during uncontrolled hypertension. In patients
with massive bleeding suspected to be caused by aneur-
ysmal rupture, angiography is the best modality for both
confirmations of diagnosis and therapeutic intervention. In
the first episode of GI bleeding in our patient, angiography
demonstrated the bleeding site and allowed for successful
embolization. However, angiography could not demon-
strate the bleeding site in the subsequent bleeding epi-
sodes. This might have been due to differences in the
severity of bleeding in each episode. The patient had
severe GI bleeding with shock in the first bleeding episode
despite receiving a blood transfusion, whereas she had
hemodynamically stable bleeding during the other epi-
sodes. Fortunately, after initiation of infliximab concomi-
tant with other supportive treatments, the bleeding
decreased and subsided. Therefore, early recognition and
appropriate management of refractory disease are impor-
tant to improve the outcome.

In conclusion, we have herein described a pediatric patient
with PAN who presented with massive lower GI bleeding due
to ruptured aneurysms, which is a rare but life-threatening
presentation. Treatment with effective medications to control
active disease in combination with radiological intervention
for hemostasis is crucial. Infliximab should be considered to
control refractory PAN with multiple aneurysms.
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