
Case Report
De Novo Mutation of the ADAMTS13 Gene with Mesenteric
Ischemia in an Infant with Congenital Thrombotic
Thrombocytopenic Purpura

Ibrahim Alharbi,1,2 Sarah Alqarni,3 Wed Khayyat,3 and Amirah Almatrafi 3

1Department of Pediatrics, Umm Al-Qura University, Makkah, Saudi Arabia
2King Fahad Armed Forces Hospital, Jeddah, Saudi Arabia
3Umm Al-Qura University, Makkah, Saudi Arabia

Correspondence should be addressed to Amirah Almatrafi; amiraalmatrafi1997@gmail.com

Received 27 February 2021; Revised 18 May 2021; Accepted 1 July 2021; Published 7 July 2021

Academic Editor: Saveria Capria

Copyright © 2021 Ibrahim Alharbi et al. )is is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Introduction. Congenital thrombotic thrombocytopenic purpura (cTTP) is a rare autosomal recessive disease characterized by
ADAMTS13 deficiency or a severe decrease in its activity that is caused by homozygous or combined heterozygous mutations in
its encoding gene. Here, we describe a de novo genetic mutation of the ADAMTS13 gene and a rare complication of cTTP in a
neonate. Case Presentation. A full-term baby boy developed tachypnea, bradycardia, and oxygen desaturation at 2 h of life and was
shifted to the newborn intensive care unit. He was oliguric in the first 24 h of life and had one episode of epistaxis. Blood-stained
urine was observed in the urine catheter, and a coffee-ground-colored fluid was drained from the orogastric tube. Histo-
pathological analysis revealed gastric perforation with features of ischemic insult. On day 8, genetic analysis confirmed the
diagnosis of autosomal recessive familial thrombotic thrombocytopenic purpura and revealed a unique homozygous deletion
mutation on exon 23 of ADAMTS13: c.2883del p.(Cys962Alafs∗3). Conclusion. cTTP is a rare life-threatening autosomal recessive
disease with a highmortality rate. Early detection and initiation of aggressive treatment with plasma infusion could be a life-saving
strategy in such cases.

1. Introduction

Congenital thrombotic thrombocytopenic purpura (cTTP),
which is also known as Upshaw–Schulman syndrome, is a
rare life-threatening autosomal recessive disease. It is caused
by mutations on a disintegrin and metalloproteinase with a
thrombospondin type 1 motif member 13 (ADAMTS13).
In comparison to acquired TTP, cTTP is less common and
has an incidence of 1/1000,000 individuals annually
worldwide [1]. cTTP is often associated with multiorgan
involvement: it not only mainly involves the central
nervous system but also results in myocardial and renal
impairment [2]. A variety of mutations have been found to
cause cTTP [3–7]. In this paper, we present a de novo
genetic mutation of the ADAMTS13 gene that has never
been reported before in a patient with gastric ischemia and

perforation, which are unusual secondary complications of
cTTP.

2. Case Presentation

)e patient was a full-term baby boy born via normal
spontaneous vaginal delivery. His birth weight was 2.718 kg,
and the Apgar score was 9 and 10 at 1min and 5min, re-
spectively. He was born to consanguineous parents and did
not have a family history of hematological disease or similar
conditions. At 2 h after delivery, he developed tachypnea,
bradycardia, and oxygen desaturation, and he was shifted to
the neonatal intensive care unit. )e neonate had oliguria in
the first 24 h of life, and he also had one episode of epistaxis.
Blood-stained urine was observed in the urine catheter, and
a coffee-ground-colored fluid was drained from the
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orogastric tube. Complete blood count performed at the age
of 2 h revealed a platelet count of <8.5 (according to both
automated and manual examination), a white blood cell
count of 36.40×109/L, a hemoglobin level of 21.7 g/dl, and a
hematocrit value of 63.9%. Based on a consultation with a
hematologist, TTP was suspected due to unexplained
thrombocytopenia. A full septic workup was carried out, and
based on the findings, he was intravenously administered
antibiotics. )e patient’s lactic acid level was 3.2mmol/L,
and his bone profile was normal. Furthermore, the total
bilirubin level was 348.4 µmol/L, and renal function profile
showed that his urea level was 8.2mmol/L (which is higher
than normal for his age) and creatinine level was 178 µmol/L
(which is also much higher than normal for his age).

Two days later, abdominal distention was noticed. Ab-
dominal radiography showed the presence of a large
pneumoperitoneum along with spontaneous gastric perfo-
ration. An urgent pediatric surgery consultation was
requested, and total gastrectomy and feeding jejunostomy
were performed. Histopathological analysis revealed gastric
perforation with features of ischemic insult.

On day 8 of life, genetic analysis confirmed the diagnosis
of autosomal recessive familial TTP or cTTP. A unique
homozygous deletion mutation was found on exon 23 of
ADAMTS13: c.2883del p.(Cys962Alafs∗3). )e patient re-
ceived fresh frozen plasma twice a day for eight days and
then once daily for three days.

3. Outcome and Follow-Up

Two months later, the jejunostomy tube got spontaneously
dislodged on two occasions, and the abdomen became tense.
Abdomen ultrasound examination showed focally dilated
small bowel loops with extensive pneumatosis in the right
side of the abdomen and associated extensive portal venous
gas, minimal complex free fluid, and diminished peristalsis.
)ere were no indications of cTTP recurrence. )e patient
was then continued weekly infusions of Fresh Frozen Plasma
(FFP) 10ml/kg IV over 1-2 hours. )ese plasma infusions
are meant to keep ADAMTS13 at a trough level >1% and to
keep platelet count >100. However, when there is an in-
fection, we sometimes increase FFP to 3 times per week and
even once daily if platelet count dropped <100. All these
measures kept the baby free of symptoms for prolonged
periods of time (30–60 days sometimes).

)roughout the disease course, the patient exhibited
classical signs of cTTP, for instance, developmental delay,
failure to thrive, renal injury, bladder hematoma, and high
blood pressure. His condition further deteriorated, and he
had three episodes of sepsis, pneumonia, and severe in-
tractable pulmonary hemorrhage. )e patient eventually
succumbed to these complications and died at the age of 6
months.

4. Discussion

)e glycoprotein VonWillebrand Factor (vWF) is released by
endothelial cells at the site of vascular injury, where it acts as a
bridging molecule for the activation of the coagulation

cascade. ADAMTS13 is an important plasma metal-
loproteinase that plays a role in degrading large vWF mul-
timers under normal physiological conditions [8]. )e
underlying pathophysiology of cTTP is a result of
ADAMTS13 deficiency or a severe decrease in its activity.
Such deficiency or defects in ADAMTS13 are caused by
homozygous or combined heterozygous mutations, which
result in the adhesion of nondegraded and ultralarge mul-
timers of vWF that eventually cause platelet aggregation and
microangiopathic hemolytic anemia [1]. )e diverse non-
specific presentation of the disease ranges from acute onset of
symptoms in the neonatal period, as observed in the present
case, to an asymptomatic presentation that is triggered by
stressors such as surgery, pregnancy, and infection [9]. Ad-
ditionally, the overlapping symptoms of cTTP, immune
thrombocytopenic purpura, and hemolytic uremic syndrome
sometimes result in delays in the diagnosis of cTTP [10]. cTTP
should be suspected in neonates with a clinical presentation of
jaundice, thrombocytopenia, and severe anemia requiring
exchange blood transfusion [4]. )is condition can also
present with life-threatening widespread multiorgan systemic
thromboses and related complications, such as stroke, renal
injuries, and myocardial involvement. If medical intervention
is delayed, themortality can be as high as 90% or higher [6]. In
the present case, the patient had mesenteric ischemia and
perforation.)e findings so far indicate that the severity of the
systemic involvement varies according to the ADAMTS13
level.

Management of cTTP is controversial. )ere is no in-
ternational consensus on the propermanagement of such rare
cases. All the available evidence is based on anecdotal evi-
dence, case reports, and case series. A recent literature review
recommended plasma infusion over plasma exchange for the
management of acute episodes in infants and children with
confirmed cTTP [11]. However, there is no consensus on the
best prophylactic regimen. Some papers advocate FFP infu-
sions on a weekly basis or every 10 days to maintain
ADAMTS13 at trough levels of >1–3% [12], while others
recommend the use of plasma-derived factors that are rich in
ADAMTS13, such as KOATE-DVI [13]. In this case report,
we have described a newmutation in the ADAMTS13 gene. It
will add to the database of more than 150 mutations that have
been reported in the gene encoding ADAMTS13 [14].

5. Conclusions

cTTP is a rare life-threatening autosomal recessive disease with
a high mortality rate. It is caused by a mutation in the gene
encoding for the ADAMTS13 protein. In neonates presenting
with early onset of severe anemia, jaundice, thrombocytopenia
and/or renal dysfunction, and neurological manifestations,
physicians need to consider cTTP as a potential diagnosis.
Timely initiation of aggressive treatment with plasma infusion
could be a life-saving strategy in such cases.
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