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Thrombotic thrombocytopenic purpura (TTP) is an uncom-
mon and potentially fatal disorder that may affect women of
childbearing age.1–3 The pentad of clinical features associat-
ed with TTP includes microangiopathic hemolytic anemia,
thrombocytopenia, neurological and renal abnormalities,
and fever.1,2 It is caused by absent or severely depleted
“von Willebrand factor (vWF) cleaving protease” (a disinte-
grin and metalloprotease with thrombospondin1–like do-
mains, or ADAMTS-13).4,5 This enzyme is needed for cleavage
of the ultralarge vWF multimers produced by the vascular
endothelium to a smaller multimer normally present in the
circulation. A congenital or acquired deficiency of ADAMTS-
13 can result in accumulation of the ultralarge vWF multi-
mers leading to microangiopathic thromboses and severe
thrombocytopenia with resultant hemolytic anemia and
thrombotic sequelae.6 In the rare familial forms of TTP,
mutations of the ADAMTS-13 gene can be found resulting
in significant risk of TTP in pregnancy in affected women.6

Acquired TTP is postulated to be secondary to viral infections
that trigger production of antibodies targeted against
ADAMTS-13.7 Women with acquired TTP also have a high
risk of recurrence in a subsequent pregnancy.6 It has been
proposed that specific proteins found in the placental circu-
lation serve as antigens that trigger maternal antibody
production against ADAMTS-13. As such, TTP associated
with pregnancy accounts for 12 to 31% of all cases of TTP
and is associated with high rates of obstetric complica-
tions.8–10 Untreated, TTP is associated with a >90%
mortality.2,11

This case serves to describe the clinical course and man-
agement of TTP in a primigravid patient with a known prior
episode of thrombocytopenic purpura. Specific objectives for
this case report include: first, the differentiation of TTP from
preeclampsia/HELLP (hemolysis, elevated liver enzymes and
low platelets) syndrome in pregnancy; and second, a review
of the literature on the current recommendations for
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Abstract Thrombotic thrombocytopenia purpura (TTP) is an infrequent but serious disease.
Pregnancy is a known risk factor for presentation or relapse of TTP. Difficulties in
differentiating TTP from preeclampsia/HELLP (hemolysis, elevated liver enzymes and
low platelets) syndrome, and current treatment recommendations are discussed in this
case report. A woman with previously treated and stable TTP had a relapse at 36 weeks’
gestation. Careful surveillance led to an early diagnosis. Severe disease in the peri-
partum period was treated successfully with cryosupernatant plasma-based plasma-
pheresis and platelet transfusion, with good maternal and neonatal outcomes.
Cryosupernatant plasma is a viable alternative to fresh frozen plasma for plasmapheresis
for TTP and may offer some therapeutic and logistical advantages. Platelet transfusion
can be undertaken safely if needed to prevent or treat significant hemorrhage.
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management of TTP in pregnancy, in particular the use of
cryosupernatant plasma (CSP) and platelets.

Case Report

Our multidisciplinary team (obstetrics, maternal-fetal medi-
cine, obstetric medicine, hematology, and endocrinology)
followed a 32-year-old primigravida throughout her preg-
nancy for several medical issues including a previous history
of TTP, chronic hypertension, hypothyroidism, obesity, and
gestational diabetes.

The patient had been diagnosed with TTP approximately
8 months prior to conception. At that time, her presenting
symptomswere abdominal painwith bloody diarrhea, fevers,
and malaise. On exam, she was febrile and had numerous
petechiae. Her platelet count was 5 � 109/L, and a micro-
angiopathic hemolytic anemia was confirmed. The TTP was
thought to be acquired though no clear etiology was found
despite extensive testing. She was treated with 14 courses of
plasmapheresis and prednisone. Low-dose aspirin was also
initiated. Following treatment, her laboratory values stabi-
lized (platelet count > 200 � 109/L) and her ADAMTS-13
activity was 40%. Despite a relatively elevated level of
ADAMTS-13, she was advised by her hematologist to post-
pone a pregnancy for approximately 2 years given the high
risk of recurrence of TTP during pregnancy.

The patient subsequently conceived and her medical is-
sues were stable during the pregnancy. She remained clini-
cally and biochemically euthyroid on 0.05 mg/d of thyroxine
replacement. Her blood pressure was well controlled on
labetalol 200 mg twice a day with no features of preeclamp-
sia. She developed gestational diabetes, which was adequate-
ly controlled with insulin. She was monitored with biweekly
investigations including complete blood counts, lactate de-
hydrogenase (LDH) and bilirubin levels. Her ADAMTS-13
activity at approximately 20 weeks was 45%, which was
thought not to be predictive of relapse. At a routine obstetric
medicine visit at 36þ5 weeks’ gestation, the patient appeared
unwell. She reported epistaxis with sneezing, one bloody
bowel movement, and “tea-colored” urine. Her blood pres-
sure was elevated (150/100 mm Hg) with mild peripheral
edema. Her abdomen and extremities were covered in pete-
chiae (►Fig. 1). Her neurological examination was normal.
The patient was immediately admitted to the obstetric ser-
vice for investigations for HELLP syndrome versus TTP (day
0,►Fig. 2). Initial investigationswere remarkable for platelets
critically lowat 6 � 109/L, hemoglobin 117 g/L, LDH1182U/L,
bilirubin 32 μmol/L, and aspartate aminotransferase (AST)
50 U/L (►Fig. 2). Peripheral smear showed severe hemolysis
with schistocytes. Therewas 3þproteinuria on urine dipstick.
Fetal ultrasound revealed a singleton fetus with normal
growth, no structural anomalies, and oligohydramnios (am-
niotic fluid index of 3.8 cm). After multidisciplinary consul-
tation (hematology, hematopathology, obstetric medicine,
maternal-fetal medicine, and intensive care), the working
diagnosis was TTP and plasmapheresis was urgently initiated
in the intensive care setting. Plasmapheresis consisted of
1.5 � plasma volume exchange per day using the patient’s

blood pressure, urine output, and fetal heart rate monitoring
to guide the rate of plasmapheresis and ensure an optimal
rate of exchange (►Fig. 2). CSP was used for all treatments.
Other TTP treatments included prednisone 125 mg/d
(1mg/kg) and aspirin 81mg/d. Blood pressure was controlled
with increasing doses of labetalol.

The third day following admission (day 2, ►Fig. 2), at
37 weeks, the fetal heart rate monitoring was nonreassuring
with reduced variability and variable decelerations. Given the
concern regarding fetal heart rate pattern with known oligo-
hydramnios, after a multidisciplinary team discussion, the
baby was delivered by cesarean section. By this time, the
patient’s platelet level had increased to only 40 � 109/L,
therefore the anesthesia team managed the patient with an
awake intubation followed by a general anesthetic. A female
infant weighing 2818 g was delivered, with an Apgar score of
2, 5, and 8 at 1, 5, and 10 minutes, respectively. Due to
excessive intraoperative bleeding, two doses of platelets
(one of apheresis platelets and one of pooled platelets) and
3 U of packed red blood cells were infused. Her postoperative

Fig. 1 Purpuric rash on forearm and multiple vascular access lines in a
patient with thrombotic thrombocytopenia purpura during
pregnancy.

Fig. 2 Hematologic and biochemical changes during the course of
thrombotic thrombocytopenia purpura and timing of plasmapheresis.
Day 0 is the day of hospital admission. The arrow indicates the timing of
intraoperative platelet transfusion on day 2. The y-axis is in log scale.
LDH, lactate dehydrogenase.
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hemoglobin was 95 g/L. Plasmapheresis was continued after
the cesarean section.

The postoperative course was complicated by significant
hypertension and nephrotic-range proteinuria (peak 13 g in
24 hours), likely secondary to concurrent preeclampsia,
requiring magnesium sulfate and progressive increases in
four antihypertensive agents (labetalol, nifedipine, hydral-
azine, and clonidine). She developed acute renal injury with a
peak creatinine of 220 μmol/L. Nephrologywas consulted and
after extensive investigations, the causewas attributed toTTP
with microvascular infarctions. Additional postoperative
complications included blurred vision secondary to bilateral
choroidal infarcts from TTP and severe hypertension, and also
a cesarean section wound infection requiring intravenous
antibiotics. Wound culture identified Escherichia coli as the
causal organism.

This patient required a total of 24 cycles of plasmapheresis
and a prolonged course of prednisone. Four months postpar-
tum, her platelets remained stable at 250 � 109/L and hemo-
globin was 118 g/L. Her renal dysfunction, proteinuria, and
dysglycemia had resolved. Her blood pressure remained
stable on high doses of four antihypertensive medications.
She remains on aspirin 81 mg daily for prevention of TTP. She
agreed for the placement of an intrauterine contraceptive
device for contraception.

Discussion

This case illustrates the complex clinical features that may
accompany a diagnosis of microangiopathic hemolysis and
the difficulty in distinguishing TTP from HELLP syndrome,
even in a patient with a known prior history of TTP. Differen-
tiation of these two conditions is critical as the treatment of
HELLP syndrome differs substantially from that of TTP. Al-
though plasmapheresis is the mainstay of therapy in TTP,
delivery of the infant is usually required in HELLP syndrome
to reverse the course of the disease. The distinction between
TTP and HELLP syndrome can be challenging given the
overlap of several features (microangiopathic hemolytic ane-
mia and thrombocytopenia). Easy bruising is often the first
reliable indication of the development of TTP, with the
majority of cases presenting in the second trimester and
33% presenting after 28 weeks.3 Features that may help to
distinguish TTP include renal dysfunction, significantly re-
duced platelet counts (less the 20,000), fever, and fluctuating
neurological symptoms.1–3 In addition, very high elevations
of LDH with only moderate elevations of AST resulting in an
elevated LDH-to-AST ratio suggest TTP.3 Although reduced
ADAMTS-13 activity and elevated vWF levels can be seen in
HELLP syndrome, a severe reduction in ADAMTS-13 activity
along with an increase in ultralarge vWFmultimers is usually
suggestive of TTP.12,13 Severe thrombocytopenia in HELLP
syndrome usually responds to steroids within 8 to 12 hours;
therefore, lack of this responsewould also favor a diagnosis of
TTP.3 Given that HELLP syndrome is often associated with
preeclampsia, maternal hypertension and proteinuria would
favor a diagnosis of HELLP syndrome. However, preeclampsia/
HELLP syndrome occurs concurrently in 17% cases of TTP

during pregnancy. This results in a significantly increased
maternal mortality of 44% as opposed to a 25% overall
mortality with pregnancy-associated TTP.

TTP is associated with an increased risk of stillbirth. With
availability of therapy, the stillbirth rate had decreased from
69 to 45%.3More losses occur in the second trimester, and the
third-trimester loss rate has declined from 50 to 17%. Of note,
TTP does not increase the risk of thrombocytopenia in the
fetus/newborn.14

Patients with a history of TTP who subsequently become
pregnant represent a group at high risk of TTP recurrence.
Maternal mortality is higher (26%) in women who present
with their initial episode in pregnancy versus those with
recurrent disease (11%).3 It is unclear whether this higher
mortality is a result of a delay in diagnosis. Risk of recurrence
of TTP in a future pregnancy is 92% inwomenwith congenital
TTP, 47% in acquired idiopathic TTP, and 45% in acquired
pregnancy-associated TTP.6 Given the increased risk of recur-
rence in pregnancy, women with a previous history of TTP
should be monitored closely for the development of TTP. In
addition to regular investigations for evidence of thrombocy-
topenia and microangiopathic hemolysis, serial measure-
ment of ADAMTS-13 activity can be used to assist in the
early diagnosis of a recurrence.9,10,15 Although severe
ADAMTS-13 deficiency (< 2.5% of normal activity) may be
helpful in classifying lowversus high riskof TTP recurrence, as
evidenced by the current case, this level may not be sensitive
enough to identify patients at risk of relapse of TTP. We
suggest clinical monitoring along with serial measurements
of ADAMTS-13 activity, complete blood count, and LDH levels
and very close clinical follow-up of patients with ADAMTS-13
activity < 10%. There is uncertainty as to the cutoff of
ADAMTS-13 level to initiate therapy. ADAMTS-13 activity
decreases during pregnancy in normal women.9,15 The levels
are normal in the first trimester, but may drop as low as 25 to
30% of the normal range in the second and third trimesters.
Scully et al proposed a 5% cutoff for ADAMTS-13 activity for
the decision to institute plasma-based therapy.9 Raman et al
recommend that ADAMTS-13 activity < 2.5% during preg-
nancy is predictive of a high risk of recurrence and would
justify prophylactic plasma-based therapy.10 Their recom-
mendation applies whether the initial episode of TTP was
idiopathic or pregnancy-related. Given the limited number of
women with TTP, the optimal level of ADAMTS-13 activity to
initiate plasmapheresis is difficult to study in a clinical trial
setting.

Plasma-based therapy is the mainstay of treatment for
TTP.11,16 Plasmapheresis was developed in the 1970s and
represented amajor advance in the treatment of TTP.15,17 This
therapy is thought to replenish the depleted levels of
ADAMTS-13, thus reducing the thrombotic microangiopathy.
Plasma exchange has been shown to be more effective than
plasma infusion when overall survival rates were compared
between the two groups.11 It also allows delivery of three
times the plasma comparedwith infusion alone,with obvious
benefits to the patient. Plasmapheresis should be continued
for at least 2 days after the achievement of remission as
defined by normal platelet count and LDH levels and rising
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hemoglobin. At this time, fresh frozen plasma (FFP) is consid-
ered to be the optimal replacement fluid.11,15 CSP, the super-
natant resulting fromproduction of cryoprecipitate, is used in
some centers for treatment of TTP.11,18,19 CSP has been shown
to have similar levels of ADAMTS-13 activity when compared
with FFP. However, most of vWF, especially the ultralarge
multimers, distributes into the cryoprecipitate, with little
remaining in CSP. Theoretically, CSP is ideal for therapy
because of adequacy of the therapeutic ADAMT-13 levels
without significant amounts of its pathogenic substrate
(i.e., vWF). CSP has been found to be as effective as FFP for
treatment of TTP,11,18,19 with some studies reporting higher
efficacy of CSP.20,21 Patients with TTP often need infusion of
large volumes of plasma. Therefore, from a practical stand-
point, use of CSP in this population allows FFP and cryopre-
cipitate to remain available for other patients needing
replacement of multiple coagulation factors.

The use of platelet transfusions in patients with TTP is
controversial. There have been reports of sudden deteriora-
tion associated with their use, thought to be a result of
increased formation of microthrombi.22 However, a more
recent review by Swisher et al could not demonstrate evi-
dence of harm from platelet transfusion in patients with
TTP.23 Current recommendations are that platelet transfusion
should only be used to prevent or manage life-threatening
hemorrhage. These principles are illustrated in this case, with
platelets used only for prevention of hemorrhage at the time
of cesarean section.

Low-dose aspirin therapy is used in patients with prior TTP
to prevent recurrences.3,24However, there is a paucity of data
from prospective, randomized controlled trials on the effec-
tiveness of this approach.25 Low-molecular-weight heparin
also has been suggested as an effective preventative ap-
proach2,8,9; however there is little supporting clinical evi-
dence available at this time. High-dose corticosteroid therapy
and other immunosuppressive treatments have been re-
served for patients with severe TTP on clinical presentation
or an ADAMTS-13 level < 10% of normal.2

In summary, TTP in pregnancy is a rare but serious disease
with high rates of maternal and perinatal morbidity and
mortality. Clinical signs and symptoms of TTP with corrobo-
rating laboratory evidence of microangiopathic hemolytic
anemia and thrombocytopenia remain the mainstay of the
clinical diagnosis of TTP in pregnancy and help to distinguish
TTP from preeclampsia/HELLP syndrome. ADAMTS-13 activi-
ty can also be useful in early identification of patients with
recurrent TTP. A diagnosis of TTP necessitates urgent and
aggressive plasma-based treatment. The decision regarding
when to deliver should be made on clinical grounds that
include gestational age, response to therapy, and fetal
condition.9,26
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