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Patient: Male, 16
Final Diagnosis: Thrombotic thrombocytopenic purpura
Symptoms: Anemia
Medication: -
Clinical Procedure: -
Specialty: Pediatrics and Neonatology

Objective: Unusual clinical course

Background: Thrombotic thrombocytopenic purpura (TTP) in children is a rare life-threatening syndrome, characterized by
microangiopathic hemolytic anemia, thrombocytopenia with renal dysfunction, neurologic symptoms, and
fever. TTP is usually caused by deficient activity of von Willebrand factor cleaving protease (ADAMTS13), due
to either gene mutations or acquired via anti-ADAMTS13 autoantibodies. It can be triggered by bone marrow
or solid organ transplantation, cardiothoracic-, abdominal-, and orthopedic surgeries, infections including very
rarely Helicobacter pylori infection.

Case Report: Here we report a case of a 16-year-old male with TTP, who presented with thrombocytopenia before an ap-
pendectomy. Seven days after surgery, our patient started to vomit, developed melena, and was admitted to
our pediatric intensive care unit (PICU) with clinical presentation of shock. Gastroscopy revealed H. pylori pos-
itive hemorrhagic gastritis. The patient was treated by erythrocyte transfusions, fresh frozen plasma, human
albumin, glucose-electrolyte solutions, vitamin K, platelet transfusion before implantation of central venous
catheter, and antibiotics. After 36 hours, we started plasma exchange (PEX). Blood tests showed deficiency of
ADAMTS13. Due to the presence of anti-ADAMTS13 autoantibodies, rituximab was administered. Due to gen-
eralized tonic-clonic seizures, he was artificially ventilated. Brain MR angiography showed small ischemic cere-
bro-vascular insult in the arteria cerebri media region. Despite immunosuppressive therapy and PEX, the patient
did not improve completely until the H. pylori infection was eradicated. After which, he recovered completely.

Conclusions: We present a rare case of TTP accompanied with appendicitis and gastritis caused by H. pylori, where TTP im-
provement was dependent on H. pylori infection eradication.
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Background

Thrombotic thrombocytopenic purpura (TTP) is a rare but a
life-threatening clinical syndrome in children, characterized
by microangiopathic hemolytic anemia, thrombocytopenia
with renal dysfunction, neurologic symptoms, and fever. TTP
is usually caused by deficient activity of von Willebrand factor
cleaving protease (ADAMTS13), due to either gene mutations
or acquired via anti-ADAMTS13 autoantibodies. Therefore, TTP
is characterized by increased platelet aggregation throughout
the body and thrombotic microangiopathy [1-6]. It can be trig-
gered by bone marrow or solid organ transplantation, cardio-
thoracic, abdominal and orthopedic surgeries, and infections
including very rarely Helicobacter pylori infection [7-11]. The
treatment and therapeutic approach is still being developed:
plasma exchange, corticosteroids, rituximab, cyclosporine A,
bortezomib, Na-acetylcysteine, eculizumab, cyclophosphamide,
vincristine, caplacizumab, and splenectomy [12,13]. Here we
describe a case report of a 16-year-old male patient presenting
to the Emergency Medicine Department with signs of acute
appendicitis, thrombocytopenia, and H. pylori positive hemor-
rhagic gastritis infection.

Case Report

A 16-year old male presented at the Emergency Medicine
Department with progressive pain in the lower right abdo-
men, fever, nausea, and vomiting. After clinical examination,
appendicitis was suspected, and the patient underwent urgent
appendectomy on the day of admission; after 7 days he was
discharged. Subsequent surgical exploration and histological
examination revealed a final diagnosis of phlegmonous appen-
dicitis. A slight increase in white blood cell count to 10.9x10°/L
and decrease in platelet count (10°x10°/L) was observed be-
fore surgery. On postoperative day 8, the patient was admitted
to the Pediatric Intensive Care Unit (PICU) because of clinical
suspicion of hemorrhagic shock. After admission to the PICU,
the patient was afebrile and his blood pressure was 95/60 mm
Hg, although he was somnolent, pale and tachycardic, without
evidence of jaundice or petechiae. Laboratory examination re-
vealed anemia with a hemoglobin level of 41 g/L, erythrocyte
count of 1.5x10'?/L, hematocrit of 0.128, and platelet count
of 9x10°%/L. The peripheral blood smear revealed schistocytes.
Serum lactate dehydrogenase was elevated 2101 U/L, urea
8.4 mmol/L, creatinine 75 pumol/L, total bilirubin 59 umol/L,
aspartate aminotransferase 56 U/L, total serum protein level
56 g/L, albumin 34 g/L, and haptoglobin was undetectable.
Direct and indirect Coombs test were negative. Urine-analysis
revealed mild proteinuria and erythrocyturia. Computed to-
mography scan of abdomen demonstrated no blood in the ab-
dominal cavity or retroperitoneal space. Gastroscopy revealed
hemorrhagic gastritis with positive H. pylori. He was treated
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Figure 1. Patient’s brain magnetic resonance scan on the second
day after his admission in pediatric intensive care unit
showed areas of restricted diffusion in the area of
arteria cerebri media (encircled).

by erythrocyte transfusion, human albumin, plasma exchange
(PEX), infusions of fresh frozen plasma (FFP), vitamin K, methyl-
prednisolone, esomeprazole, folic acid, and parenteral antibi-
otics (meropenem and vancomycin). On the first day of his
admission into the PICU, he received 1 platelet transfusion
due to deep thrombocytopenia and the need for central ve-
nous catheter placement. According to the clinical presenta-
tion and characteristic laboratory findings in our patient, we
suspected that he might have thrombotic microangiopathy.
Therefore, we started with therapeutic PEX on postoperative
day 10, or day 2 of his admission to the PICU. Before that, we
took the samples for ADAMTS13 metalloprotease. Six hours
after PEX was started, the patient became confused and ex-
perienced generalized tonic-clonic seizures. The patient was
intubated and temporarily mechanically ventilated. Brain MRI
showed small cerebro-vascular insult in the arteria cerebri
media region (Figure 1) but he recovered. On postictal day 4,
his brain MRI was normal. The patient underwent daily PEX,
using 1.5 estimated plasma volumes for 14 consecutive days.
After 10 doses of PEX, his platelet count was 24x10°/L. In the
meantime, laboratory workup for TTP showed deficiency (0%)
of ADAMTS13 metalloprotease, with the presence of anti-AD-
AMTS13 inhibitory autoantibodies. As his thrombocytopenia
did not improve, despite PEX, we continued PEX for another
4 days, and we started with rituximab on day 14 after admis-
sion to the PICU. Rituximab was administered weekly, for 4
weeks. In another 5-day period, he received 3 PEXs. The last
PEX he received was on day 20 after his admission to the PICU.
After that period, he received 16 infusions of FFP during the
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period of 20 days. After rituximab treatment, his CD20 posi-
tive B lymphocyte count was zero in his peripheral blood. His
platelet count normalized to 230x10°/L by day 17 after read-
mission to the hospital but 2 weeks after his platelet count
decreased again to 95x10°%/L. Then H. pylori treatment was ini-
tiated, with included amoxicillin, metronidazole, and esome-
prazole for 8 days. After the eradication of his H. pylori infec-
tion, his platelet counts normalized and the patient showed
complete remission. Our patient received a total of 18 PEXs,
4 doses of rituximab, 16 infusions of FFP, treatment for H. py-
lori infection, and was sent home after 60 days in the hospi-
talin very good clinical condition. During this whole period, he
received corticosteroids. During his 1 year of follow-up, there
was no TTP recurrence.

Discussion

Immune mediated ADAMTS13 deficient TTP is a very rare
condition in childhood and it has to be differentiated from
other forms of thrombotic microangiopathy because of spe-
cific therapeutic approaches [12,13]. Aside from the demon-
stration of ADAMTS13 deficiency to support the diagnosis of
TTP, it is essential to fully characterize the molecular etiology,
including inhibitory anti-ADAMTS13 autoantibodies, to treat
the disease effectively. In our case we could not achieve long
lasting complete remission before we eradicated the gastritis
caused by H. pylori infection [7,11]. It is generally recognized
that TTP is hard to treat if active infection is ongoing, and
our case demonstrated that besides common locations and
pathogens, rarely occurring or exceptional microbes should
also be considered for treatment. Although our patient was
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diagnosed in time and received appropriate treatment, he
was resistant to medical therapy with delayed improvement
and early exacerbation. Unusually severe and complicated dis-
ease courses should be considered as warning signs for un-
derlying TTP precipitating factors, including infections. Our
patient underwent complete resolution of his TTP following
H. pylori eradication.

Conclusions

We conclude that acquired TTP may be triggered by various of
factors, including surgery accompanied with different infec-
tions (acute appendicitis and H. pylori positive hemorrhagic
gastritis) in the same patient and that treating the underlying
triggering infection may play a significant role in improving
TTP outcomes in some patients, especially when the disease is
not responding to conventional medical therapy. To our know!-
edge, this is the first case report of TTP in an adolescent, who
had 2 possible triggers for TTP and who partly improved af-
ter standard therapy, but completely improved after eradica-
tion of H. pylori infection.
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