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Dear Sir,

Upshaw-Schulman syndrome (USS) is a congenital
deficiency of ADMTS13 (a disintegrin-like and
metalloprotease with thrombospondin type 1 motifs,
13) activity caused by gene mutations. ADAMTS13
specifically cleaves unusually large von Willebrand
factor multimers produced in and released from
vascular endothelial cells under high shear stress
conditions in the microvasculature'?. Thus, in the
absence of ADAMTSI13 activity, the uncleaved
unusually large von Willebrand factor multimers are
released into the circulation, causing a life-threatening
systemic disease termed thrombotic thrombocytopenic
purpura (TTP). Most cases of TTP are induced by
acquired autoantibodies against this enzyme. USS is an
extremely rare disease, and to date approximately 100
affected patients have been reported in the literature,
of whom 43 are in Japan®.

According to our experience in Japan, bouts of
TTP in USS patients are triggered by various stimuli,
including pregnancy, severe infection, administration
of 1-deamino-8-D-arginine vasopressin (DDAVP)
and drinking large amounts of alcohol. Pregnancy is
the single most common trigger in female patients.
In fact, in an analysis of the natural history of our 43
USS patients in Japan, we found that 26 (60%) were
diagnosed during childhood (early-onset phenotype),
and the remaining 17 (40%) were diagnosed after 15
years of age (late-onset phenotype). In the early-onset
group, the female:male ratio was 13:13, while it was
14:3 in the late-onset group. These 14 female patients
were aged between 15 and 45 years, and nine were
diagnosed during pregnancy. In contrast, all three
male patients had their first bouts after 45 years of
age. With regards to ADAMTS13 activity, 35 patients
had extremely low levels (<0.5% of normal), seven
had trace amounts (0.5-0.8% of normal), and one male
patient (USS-GG2) who had his first bout of TTP at
63 years of age had some activity (2.4-3.6%). Thus,
one important determinant of the late-onset phenotype
in USS patients is the level of ADAMTSI13 activity.

However, here we present the late-onset phenotype
found in a middle-aged nulliparous USS female with
severe deficiency of ADAMTS13 activity (<0.5% of
the normal), whose first bout of TTP was triggered by
an oral herpes simplex infection at the age of 45.
The proband (USS-Y3), born in Sapporo in
1960, was the first of three siblings born to non-
consanguineous parents. Her parents and two brothers
have had no episodes of thrombosis or excessive
bleeding. Her perinatal medical history was unclear, but
she did not have any exchange blood transfusions as a
neonate. By the age of 3, she suffered from repeated
episodes of thrombocytopenia and was diagnosed
with idiopathic thrombocytopenic purpura, for which
she received transfusions of fresh whole blood on a
few occasions. Further details of her medical history
during childhood were unavailable. Since the age of
38, her platelet count has been occasionally evaluated
at a nearby hospital. The counts were almost normal
(104-175 10°/L). However, when she has a cold, her
platelet count temporarily drops to less than 50 10°/L
(minimum 19 10°/L), but normalises without any
specific medical therapy. At the age of 45, she suffered
from an oral herpes simplex infection complicated by
thrombocytopenia (11 10°1L), for which the antiviral
aciclovir (1,000 mg/day) was prescribed. Subsequently,
she has had repeated episodes of oral herpes simplex
infection; therefore, she received a prescription of
acyclovir for 5 months but has not had an appreciable
clinical improvement. She was referred to our hospital
for analysis of the cause of her thrombocytopenia.
Laboratory findings on admission were as follows:
thrombocytopenia (9 10°L), haemolytic anaemia
(red cell count 1.84 10°/L, haemoglobin 6.7 g/dL,
reticulocyte 168a , schistocytes on a peripheral smear
[2+], total bilirubin 2.8 mg/dL, lactate dehydrogenase
872 TU/L, and haptoglobin <10 mg/dL), near-normal
renal function (blood urea nitrogen 19 mg/dL,
creatinine 1.07 mg/dL, and positive occult blood in
urine), C-reactive protein 0.1 mg/dL, negative direct
and indirect Coombs' tests, and normal haemostatic
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tests. She was initially treated with oral prednisolone
(50 mg/day) for a diagnosis of Coombs-negative Evans
syndrome, but soon thereafter her general condition
worsened, and ADAMTS13 analyses were performed
for diagnostic purposes.

The family pedigree of this patient is shown in Figure
1A (left). The patient had very low ADAMTS13 activity
(<0.5% of normal) and an absence of ADAMTSI13
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inhibitor (<0.5 BU/mL). Both of her parents had mild
deficiencies of ADAMTSI13 activity (both 34%) without
its inhibitor. Plasma levels of ADAMTSI13 activity
in one of her younger brothers were normal (74%).
Plasma levels of ADAMTS13 antigen as analysed by
enzyme-linked immunosorbent assay (Figure 1B) were
2.1% of the normal control in the patient, and 25%,
22%, and 104% of normal in her father, mother, and

A Family pedigree of USS -Y family WB analysis

s154

2

ADAMTS13 antigen (%) Family USS-Y
E! 100502513 6 3 01 2 3 4

Ve
P
ADAMTS13 analysis in USS =Y family
ADAMTS13 ADAMTS13
activity (%) antigen (%) ADAMTS13 gene
ELISA ELISA WB Gly385 GInd448 Arg1206
Y-1 34 25 52 G/E Q/E R/R
Y-2 34 22 58 G/G Q/Q R/*
Y-3 <0.5 2.1 4 G/E Q/Q R/*
Y-4 74 104 102 G/G Q/E R/R
ADAMTS13 mutations found in family Y
Exon Family member Nucleotide Amino acid Remarks
5 Y1,Y4 c.420T>C silent common SNP
10 Y1,Y3 c. 1154 G>A p.G385E disintegrin-like domain
12 Y1,Y4 c. 1342 C>G p-Q448E common SNP
15 Y1, Y4 c. 1716 G>A silent common SNP
19 Y1,Y2,Y3,Y4 c. 2280 C>T silent common SNP
26 Y2, Y3 c. 3616 C>1 p.R1206* CUB-1 domain
29 Y1, Y4 c. 4221 C>A silent common SNP

Figure 1 - The family pedigree of USS-Y is shown in Figure 1A (left). Squares and circles

indicate males and females, respectively, and the arrow with P indicates the
proposita. Filled symbols represent a patient of USS-Y3. The half-filled
symbols represent asymptomatic carriers. Figure 1 A (right) shows western
blot (WB) analysis of ADAMTS13 antigen followed by anti-ADAMTS13
monoclonal antibody detection using plasma samples, according to the
previous method. Note a trace amount of ADAMTS13 antigen in USS-Y3
(patient) in lane 3 of Figure 1A (right). ND indicates not determined.
ADAMTSI13 activity was measured by chromogenic act-enzyme
linked immunosorbent assay (ELISA), and the ADAMTSI13 antigen
was determined by both WB and antigen-ELISA (Figure 1B). The
ADAMTS13 gene mutations found in this family are shown as one-
letter amino acid abbreviations (Figure 1B). The ADAMTS13 single
nucleotide polymorphisms (SNP) are also shown in Figure 1C.
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younger brother, respectively. Furthermore, as analysed
by western blot, plasma levels of ADAMTS13 antigen
(Figure 1A right and B) were 4% of the normal control
in the patient, and 52%, 58%, and 102% of normal in
the father, mother, and younger brother, respectively.
ADAMTS13 gene analysis revealed that the patient
was a compound heterozygote for two mutations in
ADAMTS13: p.G385E (c.1154G>A, exon 10) from her
father and p.R1206* (c.3616 C>T, exon 26) from her
mother. Her parents were heterozygous carriers of each
of the two mutations (Figure 1B). These two mutations
were not found in her younger brother. p.Q448E was
reported as a single nucleotide polymorphism causing
a missense mutation*. All mutations found in this
family are shown in Figure 1C, including common
single nucleotide polymorphism without amino acid
substitutions. We previously reported the p.R1206X
nonsense mutation in a USS-I4 patient’. The p.G385E
missense mutation presented here is novel. Our
experience indicates that the clinical phenotype of
females with USS who have never been pregnant is
almost indistinguishable from that of males.
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