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Abstract OBJECTIVE: The primary pathologic reason for thrombotic thrombocytopenic 
purpura (TTP) lies in the systemic formation of platelet aggregations in associa-
tion with endothelial cells damage. Endothelial damage is a result of an abnormal 
synthesis and metabolism of unusually large von Willebrand Factor (ULvWF) 
multimers. In normal conditions vWF cleaving metalloprotease, known as 
ADAMTS-13 (A Disintegrin And Metalloproteinase with Thrombospondin 
type-1 motif, member 13) prevents the ULvWF entrance in the circulation. It 
already has been proven that thrombotic thrombocytopenic purpura is strongly 
correlated with severe congenital or acquired deficiency of ADAMTS-13. Con-
genital ADAMTS-13 deficiency is known as Upshaw-Schulman Syndrome and 
it accounts for only 2–4% of all TTP cases. It is conditioned by genetic variants 
of the ADAMTS-13 gene causing reduced ADAMTS-13 synthesis and shows an 
autosomal recessive type of inheritance. CASE PRESENTATION: We present an 
interesting case of a 20 year old patient, primigravida, nulliparous, in 28th gesta-
tional week of twin pregnancy with undiagnosed Upshaw-Schulman Syndrome. 
The patient was transferred from the district hospital to the Tertiary Perinatal 
Care Center because of thrombocytopenia and suspicion of hemolytic-uremic 
syndrome. Genetic analysis performed 5 years after patient’s death (before 2008 
that kind of genetic analysis had not been available in Poland) showed a homozy-
gotic mutation in the ADMTS13 gene (4143insA) which confirmed the diagnosis 
of Upshaw-Schulman Syndrome. CONCLUSIONS: 1. TTP, especially hereditary 
Upshaw-Schulman Syndrome, is extremely rare and complicates the course of 
pregnancy. It is usually very sudden and dramatic; 2. Differential diagnosis of this 
disease is difficult and treatment strategy very burdensome for the patient. For 
this reason, diagnosis of micro-angiopathic disorders need to be simultaneously 
based on both clinical symptoms and laboratory findings; 3. Genetic diagnosis 
that confirms exact recognition of Upshaw-Schulman Syndrome is not commonly 
available; 4. The described case was a huge diagnostic challenge, and actually the 
final diagnosis was published until five years after the patient’s death. Before 2008, 
that type of genetic analysis had not been available in Poland; 5. Despite the enor-
mous progress in medical knowledge and experience, the exact diagnosis of TTP, 
including Upshaw-Schulman Syndrome, of this condition remains very difficult.
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INTRODUCTION

Thrombotic thrombocytopenic purpura (TTP) is 
referred to as thrombotic micro-angiopathy and was 
first described by Moschowitz in 1925. TTP is mainly 
characterized by micro-angiopathic hemolytic anemia, 
thrombocytopenia, micro-vascular thrombosis and 
multiorgan dysfunction. The most common clinical 
manifestation of TTP is neurologic dysfunction, but it 
also concerns other organs such as heart, pancreas and 
kidneys. These disturbances lead to many complications 
such as pancreatitis, acute renal failure, cerebral isch-
emia, myocardial infarction and cardiac arrhythmias. 
Without appropriate treatment, death from dissemi-
nated micro-vascular thrombosis occurs (Tamizi-Far et 
al. 2007; D’Angelo et al. 2009).

Classic diagnosis of TTP involves Coomb’s negative 
hemolytic anemia, thrombocytopenia, neurological 
symptoms, fever and renal insufficiency. Unfortunately, 
these symptoms are present in 40% of cases. Most often, 
signs and symptoms are very non-specific, such as 
abdominal pain, nausea, vomiting, weakness, dizziness 
– flu-like symptoms.

The primary pathologic reason for TTP lies in the 
systemic formation of platelet aggregations within 
arterioles and capillaries in association with endothe-
lial cells damage. Endothelial damage is a result of an 
abnormal synthesis and metabolism of unusually large 
von Willebrand factor (ULvWF) multimers. These mol-
ecules are responsible for systemic platelet aggregation 
by increasing platelet adhesiveness, which results in 
mechanical damage of erythrocytes (anemia), throm-
bocytopenia and impairment of fibrinolytic activity 
(Sadler et al. 2004; Sibai 2007). In normal conditions, a 
vWF cleaving metalloprotease, known as ADAMTS-13 
(A Disintegrin And Metalloproteinase with Thrombos-
pondin type-1 motif, member 13) prevents the ULvWF 
entrance in the circulation (Sibai 2007; Stella et al. 
2009). ADAMTS-13, an enzyme produced mainly by 
hepatocytes, degrades vWF multimers by cleaving the 
Tyr842-Met843 bond in the vWF A2 domain directly on 
to the surface of the endothelial cells. The ADAMTS-
13 gene is localized on chromosome 9q34, contains 29 
exons, and is expressed mainly in the liver (Soejima & 
Nakagaki 2005).

It already has been proven that TTP is strongly cor-
related with severe congenital or acquired deficiency 
of ADAMTS-13 (Soejima & Nakagaki 2005; McCrae 
2010). There have been observed reduction of ADAMT-
13 plasma activity, even less than 5% of normal, in 
patients with TTP (Sibai 2007). An acquired form of 
TTP is conditioned by the presence of inhibitory auto-
antibodies against vWF multimers cleaving protease. It 
has been suggested that a trigger for anti-ADAMTS-13 
antibody production may be viral infections, malig-
nancy, stem cell transplantation, pregnancy, certain 
drugs and auto-immune diseases (Soejima & Nakagaki 
2005; Gerth et al. 2009). 

Congenital ADAMTS-13 deficiency is known as 
Upshaw-Schulman Syndrome and it accounts for only 
2–4% of all TTP cases. It is conditioned by genetic vari-
ants of ADAMTS-13 gene causing reduced ADAMTS-13 
synthesis and shows autosomal recessive type of inheri-
tance (Kato et al. 2009). ADAMTS-13 gene mutation in 
inherited TTP are distributed along an entire gene and 
are correlated with secretion abnormalities or activity 
loss of ADAMTS-13. In 2001, Levy et al. revealed 12 
genetic variants of the ADAMTS-13 gene condition-
ing Upshaw-Schulman Syndrome in 7 families (Levy et 
al. 2001). One of the mutations is 4143insA polymor-
phism located in 29 exon of the ADAMTS-13 gene.

CASE PRESENTATION

A 20 year old patient, primigravida, nulliparous, in 
her 28th week of twin pregnancy was admitted to the 
Delivery Ward of Obstetric-Gynecological Hospital 
in Poznan, Poland (Tertiary Perinatal Care Center) at 
00:15 am on November 26, 2006. The patient was trans-
ferred from the district hospital to the Tertiary Perinatal 
Care Center because of chronic thrombocytopenia and 
suspicion of hemolytic-uremic syndrome (HUS). What 
is important is that at the time of admission there were 
no other known facts concerning the patient. There was 
no specific information as to the personal history of the 
patient or her family history.

At admission to hospital, vital parameters were within 
normal limits. Gynecological and ultrasound examina-
tions were normal for the 28th week of twin pregnancy. 
Internal Medicine and Anesthesiology examinations 
took place just after admission to the Delivery Ward. 
Because of a lack of typical HUS Syndromes (mild 
anemia, mild thrombocytopenia PLT 66 G/L, normal 
urinary output, normal urine color; there was no fever, 
neurological symptoms, abdominal pain, nausea or 
vomiting) the diagnosis of HUS was excluded. At 09:20 
am, on November 26, 2006, the patient was transferred 
from the Delivery Ward to the Obstetric-Gynecological 
Ward for further treatment and differential diagnostic. 
The General condition of the patient was very good and 
raised no concerns. Internal Medicine and gastroenter-
ological examinations took place. Results of the blood 
tests and treatment are listed in Tables 1 and 2.

At 03:30 pm on November 27, 2006, during the stan-
dard cardio-tocography test there was no fetal heart 
rhythm (FHR) of the fetus I (confirmed with ultrasound 
examination), FHR of the fetus II was within normal 
limits. There was no signs of preterm placental ablation 
in the ultrasound. Internal Medicine and Anesthesiol-
ogy examinations took place which did not reveal any 
disturbances. 

At 07:30 pm the same day patient was transferred to 
the Intensive Care Unit because of unclear and alarm-
ing symptoms – back pain, abdominal pain, nausea, 
vomiting. FHR of the fetus II was controlled each 30 
minutes. 
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At admission to the Intensive Care Unit, vital param-
eters were within normal limits (heart rate 100/min, 
blood pressure 120/80 mmHg, blood saturation 98%, 
temperature 36.9 °C). There had been slight symp-
toms of jaundice (the skin color was slightly yellow). 
Abdominal palpating examination was normal. One 
of the distressing symptoms was the decreased uri-
nary output and the very dark color of the urine. After 
pharmacological treatment (Table 1) abdominal and 
back pain was significantly diminished. At 3:00 am, 
the patient started to feel disturbed and very anxious. 
Standard neurological examination was within normal 
limits. At 4:00 am the intrauterine death of fetus II was 
declared. There were no symptoms of preterm placental 
abruption in the ultrasound.

In the meantime some facts of the patient’s personal 
history were delivered to our clinic. On that basis ini-
tial diagnosis of thrombotic micro-angiopathy was 
declared. Because of the sudden and dramatic course 

of the still undiagnosed disease, the diagnostic pro-
cedure had not been finished. The patient presented 
extreme, non-specific signs and symptoms. Moreover, 
results of the laboratory tests were not immediately 
available but some of the results were only known after 
one day delay.

At 5:50 am, the patient presented fluctuating neu-
rological symptoms and finally did not react to exter-
nal stimuli. Sudden Bradycardia occurred (heart rate 
40/min) followed by sudden cardiac arrest. There was 
no response to pharmacological treatment nor cardio-
pulmonary resuscitation. A cesarean section was per-
formed as a life saving effort (fetus I – son, 1380 g, fetus 
II – daughter, 1100 g). Time of patient’s death was at 
07:15 am on November 28, 2006. 

Post mortal examination

The autopsy revealed genetically conditioned liver dis-
ease characterized by an accumulation of very large 
concrements of  alpha1-antitrypsin. Failed liver func-
tion was accompanied by pathologic changes in lungs 
interalveolar septa (focal thickening of elastic fibers, 
lack of filaments in blood-air barrier) and thrombo-
cytopenic coagulopathy. The direct cause of death was 
acute heart failure with massive pulmonary edema. In 
the heart, there were found changes specific to acute 
ischemic-hypoxic damage (thrombosis in the blood 
capillaries, disseminated necrotic areas). 

Genetic analysis performed in 2011 (5 years after 
patient’s death) with a usage of tissue preparation col-
lected during the autopsy showed homozygotic muta-
tion in ADMTS13 gene (4143insA) which allowed us 
to declare a final diagnosis of Upshaw-Schulman Syn-

Table 1. Laboratory data of the presented patient.

Parameter Norm
Nov. 26

2006
Nov. 27

2006
Nov. 28

2006

creatinine 0.5–0.9 mg/dl 1.13 2.06 2.70

urea 10–50 mg/dl 56.59 96.73 115.19

uric acid 2.4–5.7 mg/dl 6.97 – –

total protein 6.6–8.7 mg/dl 6.42 6.23 –

total bilirubin 0.0–1.1 mg/dl 2.58 3.05 2.91

AlAT 0–31 U/l 114.0 98.6 93.9

AspAT 0–31 U/l 180.7 247.7 258.8

glucose 55–115 mg/dl – 131.4 210.6

Na 130–150 mmol/l 134.6 134.0 131.7

K 3.5–5.5 mmol/l 4.71 4.80 5.78

Cl 95–107 mmol/l 103.9 101.9 98.3

BUN 6–21 mg/dl 26.43 45.17 53.79

CRP 0–5 mg/l – 29.69 26.09

amylase 20–125 U/l – 152 –

Total cholesterol 50–200 mg/dl – – 300.9

triglycerides 50–150 mg/dl – – 710.8

PLT 150–450 G/L 66 80/92 80

HGB 6.9–9.4 mM/L 6.2 5.0 4.0

HCT 32–45% 28.4 22 17

RBC 3.5–5 T/L 3.65 3.0 2.35

WBC 4.1–10.9 G/L 13.0 13.7 14.4

AT III 80–100% – 101 –

fibrinogen 200–450 mg/dl – 314 262

PT 11–16 s – 17.3 15.7

INR 0.85–1.3 % – 1.49 1.31

FDP/D-dimer <0.5 ug/mL – 2.82 –

Table 2. Treatment of the patients in the following days.

Ward, date, time Treatment

DeliveryWard / Obstetrical-
Gynecological Ward
26-27.11.2006
00:15 am – 07:00 pm

Solu-medrol (methylprednisolone 
sodium)
Paracetamol
Diclofenac
Consulatation: internal medicine, 
anesthesiology
Planned consultation: hematology, 
gastroenterology

Intensive Care Unit
27-28.11.2006
07:30 pm – 06:30 am

Hydration 
MgSO4
Paracetamol, Diclofenac
Haloperidol 
Dolcontral(pethidine 
hydrochloride)
Losec (omeprazolum)
Furosemidum
Clexane (enoxaparinum sodium)
Zofran (ondansetron)
Mannitol
Solu-medrol (methylprednisolone 
sodium)
bicarbonates
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mutation, which allowed us to declare a diagnosis 
of Upshaw-Schulman Syndrome. Her parents and 
her second, younger brother were heterozygotic for 
4143insA mutation (Table 3).

The patient’s older sister (born in 1986), since the 
age of 2, presented symptoms of chronic thrombocyto-
penia, recurrent hemorrhagic diathesis and anemia. In 
2008, she was finally diagnosed with Upshaw-Schulman 
Syndrome. During pregnancy (2008), she was treated 
with fresh frozen plasma 10 mg/kg each 14 days, ace-
tylsalicilic acid 150 mg per day and was under intensive 
care of a Hematologist and a Gynecologist.

The patient’s brother (born in 1989), since the age 
of 2, suffered from chronic thrombocytopenia, hem-
orrhagic diathesis, anemia, he presented neurological 
symptoms (cerebral ischemia). He was also diagnosed 
with acute renal insufficiency, pulmonary edema and 
auricular fibrillation. Finally, in 2008, he was diagnosed 
with Upshaw-Schulman Syndrome.

DISCUSSION

Since early childhood, the analyzed patient was mis-
diagnosed with idiopathic thrombocytopenia, the 
diagnosis determined her pregnancy. There are sev-
eral reasons for thrombocytopenia in pregnancy. Most 
common of them are pregnancy induced thrombocy-
topenia, preeclampsia, HELLP Syndrome (hemolysis, 
elevated liver enzymes, low platelet count), acute fatty 
liver, disseminated intravascular coagulation (DIC), 
antiphospholipid syndrome, folic acid deficiency and 
idiopathic thrombocytopenic purpura (ITP). A very 
rare cause of thrombocytopenia in the course of preg-
nancy may be thrombotic microangiopathies (TMA). 
In a diagnosis of thrombocytopenia both personal and 
family history of a patient are very important. Charac-
teristic are hemorrhagic diathesis since early childhood 
and in case of familial disease – similar symptoms in 

drome. Because of the dramatic course of elementary 
disease and the lack of information about the patient’s 
history and her family history, the final diagnosis was 
declared after patient’s death.

Personal history of the patient

What is relevant is that since early childhood, the patient 
had been hospitalized numerous times because of 
chronic mild thrombocytopenia and periodic hemoglo-
binuria. At the age of 6 the patient was hospitalized twice 
with a diagnosis of acute pharyngitis, thrombocytope-
nia, hematuria, shingles and contact with mumps. One 
year later, she was again admitted to hospital because of 
thrombocytopenia and acute bronchitis. From the 7th 
year of age, the patient presented symptoms of throm-
bocytopenia, hemorrhagic diathesis, anemia, arterial 
hypertension, hepato- and splenomegaly, hematuria. At 
the age of 13, she underwent splenectomy and one year 
later an additional resection of the spleen. At that time, 
the patient was also diagnosed with gastritis, duodeni-
tis, fatty liver and hypercholesterolemia. A relevant fact 
is that in the splenectomy perioperative period platelet 
concentration was transfused. It resulted in a sudden, 
life-threatening seizure. There was suspicion of DIC, 
but symptoms and laboratory tests had not confirmed 
that diagnosis.

Family history

In 2008 (almost 2 years after patient’s death) all close 
members of the patient’s family were analyzed as to 
the presence of the 4143insA genetic variant of the 
ADAMTS-13 gene. Before 2008, that kind of genetic 
analysis was not available in Poland. What is important, 
is that the reason for the comprehensive diagnostic of 
the patient’s family was the suspicion of thrombotic 
thrombocytopenic purpura as the declared cause of the 
death patient at our hospital. The patient’s sister and 
21-years old brother were homozygotic for 4143insA 

Table 3. Family of the patient.

Family members
ADAMTS-13 

concentration
(75–110)

ADAMTS-13 
activity

(50–150%)

ADAMTS-13 
antigen

(50–150)

ADAMTS-13 
inhibitors

(<12)

4143insA 
mutation

Mother 
(healthy)

– 85.77 31.85 0 heterozygotic

Father 
(healthy)

– 85.77 43.75 0 heterozygotic

Recent advances in thrombotic 
thrombocytopenic purpura

– <2.0 <2.0 2.25 homozygotic

Brother 
(born in 1989, USS)

0.0 0.0 – 6.105 homozygotic

Brother 
(born in 1993, healthy)

– 72.16 38.37 0 heterozygotic

Reported Patient (USS) – – – – homozygotic

USS – Upshaw-Schulman Syndrome
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family members. On physical examination, attention 
also should be paid, as often there is hepato- and sple-
nomegaly or lymphadenopathy. Very often, when the 
only dominant symptom is thrombocytopenia, those 
kinds of diseases are misdiagnosed.

TMA are groups of rare, very severe disorders of 
diverse etiology. They are characterized by forming 
in arterioles and small capillaries thrombi formed by 
platelets, von Willebrand factor and fibrin, which result 
in failed organ perfusion. Clinically, it is manifested by 
Coomb’s negative microangiopathic hemolytic anemia 
(MHA), thrombocytopenia and multiorgan dysfunc-
tion. Laboratory test results usually reveal thrombo-
cytopenia, anemia, elevation of lactate dehydrogenase 
(LDH) serum concentration, presence of fragmented 
erythrocytes (helmet cells), negative Coomb’s test, 
increased white blood cell count, urine color is usu-
ally dark (hemoglobinuria, hematuria, proteinuria). 
Liver function tests may be within normal limits and 
concentration of coagulation factors is not significantly 
changed. There are no markers of coagulation system 
activation. Unfortunately, laboratory findings are not 
always definitive.

There are a few TMA that may occur in pregnancy. 
These are thrombotic thrombocytopenic purpura 
(TTP), HUS, ITP, HELLP syndrome and acute fatty 
liver in pregnancy. Differential diagnosis of TMA is 
very difficult because of overlapping laboratory and 
clinical symptoms. Exact diagnosis is extremely impor-
tant as the management and treatment strategies differ 
among those diseases. The rarity of these disorders 
during pregnancy results in a lack of systemic reviews 
and randomized trials on that issue.

The available literature presents the diverse fre-
quency of TTP during pregnancy although it is always 
underlined that it is an extremely rare state. Sibai 
(2007) assumed that the risk of development of TTP 
or hemolytic uremic syndrome during pregnancy or 
postpartum is probably less than one case in 100,000 
pregnancies. Similar estimation also may be found in 
other publications (Stella et al. 2009). According to 
Crowther & George (2008) annual incidence of TTP 
in the general population is about 11 cases per mil-
lion and incidence of severe deficiency of ADAMTS-
13 is about 2 per million. The rarity of familial TTP, 
which accounts for only 2–4% all TTP cases, must be 
noted. Maternal mortality is very high in pregnancies 
complicated with TTP, it even has been 60% before the 
use of plasma infusions. Nowadays, in spite of usage 
of proper treatment which is plasma transfusions, the 
maternal mortality rate is still very high, reaching even 
10%. Moreover, recent case series report estimated fetal 
death rate at 20% (George 2003).

Hypercoagulability, with an increased risk of throm-
botic disorders, which is a physiologic change during 
pregnancy, may contribute to the risk of TTP develop-
ment, especially in women with congenital or acquired 
ADAMTS-13 deficiency. Moreover, ADAMTS-13 activ-

ity decreases during pregnancy, which probably is cor-
related with physiologic increase vWF concentration. 
This is because ADAMTS-13 activity is inversely corre-
lated with vWF concentration in serum (George 2003).

To date, precise diagnostic criteria of TTP has 
not been established, especially during pregnancy. 
Thrombocytopenia, hemolytic anemia, fluctuating 
neurological abnormalities, renal failure and fever are 
classic pentad of TTP symptoms. But, above all, these 
symptoms are not specific only to TTP and they are 
seen in only 40% of patients with TTP. Other signs 
and symptoms that may be present in TTP patients 
are abdominal pain, nausea, vomiting, gastrointestinal 
bleeding, epistaxis, petechiae and purpura (Sibai 2007). 
It is suggested that in case of TTP suspicion, routine 
laboratory tests should include full blood count, film 
clotting screen, LDH, direct anti-globulin test, plasma 
haptoglobin, urea, electrolytes, liver function tests and 
urine dipstick for protein (D’Angelo et al. 2009). 

It is worth noting, that even without severe throm-
bocytopenia, decreased ADAMTS-13 activity in 
consumptive coagulopathy is associated with altered 
platelet dynamics (Song et al. 2008).

It is suggested to use decreased plasma concentra-
tion of ADAMTS-13 as a marker of TTP. But, first of 
all, ADAMTS-13 deficiency is present in other symp-
toms, such as disseminated intravascular coagulation 
(DIC) and co-existent sepsis. Moreover, tests evaluating 
ADAMTS-13 concentration are not comprehensively 
available (Kato et al. 2009).

Plasma transfusions and exchanges are essential 
points in the management of thrombotic thrombo-
cytopenic purpura. Fresh frozen plasma, cryoprecip-
itate-poor plasma and plasma treated with a mixture 
of solvent and detergent are used in therapy. All these 
preparations contain deficient ADAMTS-13. Plasma 
exchange leads to removal of ULvWF multimers and 
supplements metalloproteinase deficiency (Sibai 2007). 
Some patients with acquired TTP and high concen-
tration of antibody against ADAMTS-13 may need 
additional immuno-supresive therapy. Transfusion 
of platelet preparations is absolutely contraindicated. 
Erythrocytes transfusion are allowed and their use 
depends on clinical need. Recognition of TTP in a 
pregnant patient is not an indication for terminating 
the pregnancy. In opposition to some other states corre-
lated with pregnancy, such as preeclampsia, eclampsia, 
HELLP syndrome (hemolysis, elevated liver enzymes, 
low platelet count) delivery does not influence the dis-
ease course. Pregnant patients with TTP who respond 
to plasma transfusions may continue pregnancy. 
Because the risk of relapse of TTP during pregnancy 
is high, these patients require close observation. Pro-
posed treatment strategy of a pregnant women with 
TTP includes serial plasma exchange, weekly plasma 
infusions, corticosteroids and antiplatelet agents. 
Plasma therapy reduced the mortality rate of TTP from 
80–90% to 10–20% (Kato et al. 2009).
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CONCLUSIONS

TTP, especially hereditary Upshaw-Schulman Syn-
drome, is extremely rare and complicates the course of 
pregnancy. It is usually very sudden and dramatic.

Differential diagnosis of this disease is difficult and 
treatment strategy very burdensome for the patient. For 
this reason, diagnosis of micro-angiopathic disorders 
need to be simultaneously based on both clinical symp-
toms and laboratory findings.

Genetic diagnosis that confirms exact recognition 
of Upshaw-Schulman Syndrome is not commonly 
available.

The described case was a huge diagnostic challenge, 
and actually the final diagnosis was not published until 
five years after the patient’s death. Before 2008, that type 
of genetic analysis had not been available in Poland.

Despite the enormous progress in medical knowl-
edge and experience, the exact diagnosis of TTP, 
including Upshaw-Schulman Syndrome, of this condi-
tion remains very difficult.
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