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Abstract
Since the introduction of therapeutic plasma exchange for the
management of thrombotic thrombocytopenic purpura, the
prognosis of this disease improved significantly. Some patients suffer
from refractory disease and adjunctive therapy needs to be considered.
In addition, alternative explanations for thrombocytopenia may be
present. In this report we discuss a patient who presented with typical
findings of thrombotic thrombocytopenic purpura and responded
initially to therapeutic plasma exchange and steroids. Shortly
afterwards, his platelet count deteriorated and he was found to have
acute pulmonary embolism. Prior to the pulmonary embolism, the
patient had received venous thromboembolism prophylaxis in the
form of low molecular weight heparin and had a history of previous
exposure to unfractionated heparin. Testing for heparin-induced
thrombocytopenia antibodies was positive and the patient was started
on an alternative anticoagulant. Despite these early interventions the
patient did not survive. It is essential that physicians be aware of such
possible associations to request appropriate investigations and start
appropriate management, accordingly.
Keywords
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Introduction

T

hrombotic thrombocytopenic purpura (TTP) is a
particular form of thrombotic microangiopathies
typically
characterized
by
microangiopathic
hemolytic anemia, profound thrombocytopenia, fever,
neurological complications and renal impairment.
Deficiency of a disintegrin and metalloprotease with
thrombospondin repeat, member 13 (ADAMTS13),
which has a von Willebrand factor-cleaving activity, has
been associated with TTP[1].

Since the introduction of therapeutic plasma
exchange (TPE) as the main treatment in TTP, fatality
rate dropped significantly from 80-90% to 10-20%[2].
However, some patients do not respond adequately to
TPE and require additional measures, such as steroids,
rituximab, bortezomib, among other measures[3]. It is
common practice to use some of these agents before any
evidence that disease is refractory. Although refractory
disease should be considered in patients who fail to
sustain response to TPE, it is essential to contemplate
alternative explanations for thrombocytopenia.
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In this report, we describe the case of a patient
who presented initially with classic TTP but was later
diagnosed as heparin-induced thrombocytopenia and
thrombosis (HITT). Co-existence of these conditions
have been reported only twice[4,5], and it is extremely
important that physicians managing such patients
be aware of this phenomenon, as it affects treatment
decisions dramatically.

Case Report
A 59-year-old male patient was brought to the
emergency department with history of confusion and
deterioration in the level of conciseness for one day.
The patient was known to have ischemic heart disease
and had a stent insertion through percutaneous
coronary intervention three years earlier. He was
on aspirin, clopidogrel, atorvastatin, bisoprolol, and
captopril. Physical examination revealed fever, pallor,
and confusion. The blood film showed significant
schistocytosis, and serology for HBV, HCV and HIV was
negative. Non-enhanced CT brain was normal.
Based on the presence of microangiopathic
hemolytic anemia, severe thrombocytopenia, fever,
neurological changes, and renal injury, the patient
was diagnosed as TTP, however testing for ADAMTS13

level was not available. Screening tests looking for an
underlying malignancy and autoimmune disorders
were negative. The patient underwent urgent insertion
of an apheresis catheter and was started on TPE
using Spectra Optia® Apheresis System (Terumo BCT,
Inc., Lakewood, CO USA). The patient’s blood group
was AB Rh negative and fresh frozen plasma was
used as replacement fluid and citrate was used as an
anticoagulant. Daily TPE were performed on days 1-6,
8, 10-13, and 15-18, targeting removal of at least 1
plasma volume. The patient’s level of consciousness
improved dramatically after the second session of
TPE. Considering the patient’s blood group, it was
not feasible to supply adequate amounts of FFP in
the volumes that were required; therefore, solvent
detergent plasma of AB group was purchased to
maintain an adequate supply of plasma.
On Day 3, the patient developed a tonic clonic
seizure that was managed with diazepam and
necessitated intubation. Repeat unenhanced CT scan
of the head excluded the presence of hemorrhage.
He was started on steroids and levetiracetam and TPE
was continued. The patient’s level of consciousness
improved as well as his renal functions, hemolytic
parameters and the platelet count (Fig. 1). The patient
was extubated on Day 6. As platelet count was above

Figure 1. Results of platelets and lactate dehydrogenase (LDH) throughout hospitalization.
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100 by Day 5, prophylactic low molecular weight
heparin (LMWH) (enoxaparin 40 mg subcutaneously
daily) was started.
However, the improvement was short lived and
the patient dropped his platelets count again by Day
10, so rituximab was started as a 2nd line management
of TTP.
Rituximab was given at a dose of 375 mg/m2/
week. Two doses were administered during his
hospitalization (Days 10 and 17). On Day 14, the patient
was noted to be short of breath, tachypneic and had an
altered level of consciousness. Investigations showed
that hemoglobin was 11.3 g/dL, platelets were 5x109/L,
creatinine was 101 mmol/L, and LDH was 704 u/L.
Coagulation profile continued to be normal. Differential
diagnosis of his acute deterioration included refractory
TTP, drug-induced thrombocytopenia (including HIT),
sepsis, or disseminated intravascular coagulation (DIC).
Normal coagulation profile excluded DIC and brain
CT with contrast excluded acute insult. However, CT
pulmonary angiogram revealed pulmonary emboli
in the right lower lobar and left lower segmental
branches of the pulmonary vasculature. Bilateral lower
limb Doppler ultrasound were negative for an embolic
source. As HITT was highly suspected, the patient was
evaluated using the 4T score. Thrombocytopenia,
pulmonary embolism, timing in relation to heparin
exposure (as the patient had a history of previous
exposure to UFH during cardiac surgery in addition to
current use of LMWH for VTE prophylaxis and heparin
flushes in the apheresis catheter), and the presence of a
possible alternative explanation for thrombocytopenia
in our patient added to a total score of 5.
Low molecular weight heparin was immediately
discontinued and samples were sent for HITT
particle gel immunoassay. Owing to unavailability
of argatroban and fondaparinux, the patient was
started on rivaroxaban 15 mg every 12 hours. Heparininduced thrombocytopenia assay was positive, but the
patient’s clinical status and hematological parameters
did not improve. The patient was put on mechanical
ventilation but unfortunately, he arrested on Day 18
and resuscitation attempts were unsuccessful.

Discussion
Thrombotic thrombocytopenic purpura is a well
characterized syndrome resulting in multiorgan
dysfunction.
The
classic
pentad
includes

thrombocytopenia,
microangiopathic
hemolytic
anemia, neurologic symptoms, renal failure and fever[6].
Despite introduction of successful interventions
for management of TTP, a number of features were
recently identified as associated with increased risk
of mortality[3]. Risk stratification can identify patients
who could benefit from early adjunctive therapy.
Thrombotic thrombocytopenic purpura requires
a rapid diagnosis and an adapted management in
emergency. Daily sessions of TPE until durable platelet
count recovery remain the basis of management
of acquired TTP[1]. Based on published evidence,
TPE is classified as category I in American Society for
Aphaeresis Guidelines, being an effective modality as
first line treatment in TTP[2]. Anti-CD20 monoclonal
antibody (rituximab) has been increasingly used in
patients with a suboptimal response to standard
treatment or in case of an exacerbation of the disease
despite intensive TPE[7]. Upon recovery of the platelets
count it is generally considered appropriate to start
TTP patients on VTE prophylaxis. As illustrated in
this case, exposure to heparin puts patients at risk
of developing HITT[7]. Catastrophic presentation
of TTP rarely can involve large vessel infarction[6].
Furthermore, catastrophic antiphospholipid syndrome
(CAPS) has clinical and laboratory features. The unique
characteristics of CAPS are: Rapid onset of thromboses
resulting in multi-organ failure; common association
with other thrombotic microangiopathies; evidence
of systemic inflammatory response syndrome and
relatively high mortality[8]. The diagnosis requires a
careful assessment in patients who may have other
explanations for multiple organ thromboses[9]. In CAPS
multiple organ thromboses is usually accompanied by
microthrombi and hematologic manifestations. The
clinical manifestations of CAPS may evolve gradually
overlapping with other thrombotic microangiopathies,
requiring a high index of clinical suspicion. The treatment
of CAPS should be initiated urgently even without
the confirmatory antiphospholipid (APL) antibody
tests to prevent high fatality of the disease[8]. Some
antiphospholipid-positive patients with multiple organ
thromboses and/or thrombotic microangiopathies
exist who do not fulfill the diagnostic criteria. However,
previous antiphospholipid syndrome diagnosis and/or
persistent clinically significant APL positivity is of great
importance for the CAPS diagnosis. The diagnostic
challenges arise where almost half of the patients who
develop CAPS do not have a history of APL positivity[10].
However, this diagnosis was less entertained as the
patient had negative lupus anticoagulant, negative anti
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cardio lipin antibodies (both IgG and IgM) and negative
B2 glycoproteins antibodies (both IgG and IgM).
The previous history of heparin exposure in our
case suggested (HITT). Four components are thought
to be essential for development of HITT: heparin,
platelet factor 4 (PF4), IgG antibodies against the HepPF4 complex, and platelet FcγRIIa[11]. The syndrome is
characterized by a thrombocytopenia and venous or
arterial thrombosis after 5-10 days of heparin treatment.
An earlier presentation could occur in patients that
were previously exposed to heparin. The diagnosis
rests on a clinical picture and laboratory evidence
of anti-PF4/heparin antibodies. Clinical evaluation
may be guided by scoring systems such as the 4Ts
and HITT Expert Probability (HEP) score[7]. Laboratory
tests include immunoassays and functional assays.
Immunoassays, such as the PF4/heparin enzymelinked immunosorbent assay (ELISA) or gel assay, are
highly sensitive but have limited specificity, while
functional tests such as the 14C-serotonin release assay
and heparin-induced platelet activation assay are more
specific, but are technically challenging[12-14]. Relying on
immunoassays alone leads to over-diagnosis of HITT, as
most patients who form anti-PF4/heparin antibodies
do not develop HITT[7]. Therefore, clinical probability
assessment integrated with immunoassays testing is
needed for accurate diagnosis of HIT[13]. Confirming the
diagnosis necessitates discontinuation of heparin and
initiation of an alternative non-heparin anticoagulant
to reduce the risk of thrombosis[12]. Commonly
used agents include argatroban and fondaparinux.
Published evidence supporting the use of direct oral
anticoagulants for management of HITT is still limited
to case reports[15].

secondary to formation of micro thrombi, catastrophic
presentations of TTP may rarely involve large vessel
infarction[6]. In our case; the pulmonary embolism and
the history of previous exposure to heparin prompted
us to investigate for HITT. Furthermore, CAPS was
considered but the absence of previous history of
antiphospholipid syndrome diagnosis and absence of
persistent clinically significant APL positivity make the
diagnosis less likely.
This case illustrates the challenges that may
arise during treatment of patients with TTP. Definite
diagnostic tests for both TTP and HITT (ADAMTS13
level and serotonin release assay, respectively) are only
available to a limited number of centers, but a high
index of suspicion is required to initiate appropriate
therapy.
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In this present case, the platelet count drop on Day
10 was initially attributed to refractory TTP. This was
presumed after the initial exclusion of other common
cause of thrombocytopenia such as DIC. Confirmation
bias, a cognitive bias that causes physicians to stop
searching for additional possibilities beyond the initial
preferred hypothesis, may have contributed to delayed
suspicion of HITT in this case[16]. Theoretically, these
types of errors may be mitigated using system-level
changes, such as decision support systems. However,
a computerized clinical decision support system
developed by Riggio and colleagues failed to improve
the ability to detect and respond to potential HITT[17].
The outcome of TTP and HITT in our patient was
tragic. Although thrombotic thrombocytopenic purpura
is well recognized to result in multiorgan dysfunction
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ϦϳέΎΒϴϬϟΎΑ ΰϔΤϤϟ ΕΎΤϴϔμϟ κϘϨΑ ΔϋϮΒΘϣ ΔϳέΎΜΨϟ ΕΎΤϴϔμϟ κϘϧ Δϳήϓήϓ
ϱϭΪΑ ϕίήϟ ΪΒϋ ΎϬϣϭ ˬήϫί Ϟμϴϓ ΔϠϴϠΟ
ΰϳΰόϟ ΪΒϋ ϚϠϤϟ ΔόϣΎΟ ˬΐτϟ ΔϴϠϛ ˬϡΪϟ νήϣ Ϣδϗ
ΔϳΩϮόδϟ ΔϴΑήόϟ ΔϜϠϤϤϟ - ΓΪΟ

ΎϣίϼΒϟ ΓΩΎμϓ ϡΪΨΘγ ˯ΪΑ άϨϣ ήϴΒϛ ϞϜθΑ ΔϳέΎΜΨϟ ΕΎΤϴϔμϟ κϘϧ ΔϳήϓήϔΑ ϦϴΑΎμϤϟ ϰοήϤϟ ϝϣ ϦδΤΗ .κϠΨΘδϤϟ
ϥϮϜϳ ΕϻΎΤϟ ξόΑ ϲϓ ϦϜϟϭ .ΓΪϧΎδϣ ΔϳϭΩ ϡΪΨΘγ ΐϠτΘϳ ΎϤϣ Ύόϳήγ ˯ΎϔθϠϟ ϥϮϠΛΎϤΘϳ ϻ ϰοήϤϟ ξόΑ ϦϜϟ .ϢϬΟϼϋ ϲϓ
ΔϳήϓήϔΑ ϪμϴΨθΗ ϢΗ ξϳήϣ ΔϟΎΣ νήόϧ ήϳήϘΘϟ άϫ ϲϓ .ΕΎΤϴϔμϟ κϘϨϟ ϲϓΎο· ΐΒγ ΩϮΟϭ Ϯϫ ϦδΤΘϟ ϡΪϋ ΐΒγ
ΩΪϋ ϲϓ ΪϳΪη κϘϧ ϞμΣ ϚϟΫ ΪόΑ .ΪϳϭήϴΘδϟϭ ϡΪϟ ΓΩΎμϔϟ ΪϴΟ ϞϜθΑ ΔϳΪΒϟ ϲϓ ΏΎΠΘγ ϭ ΔϳέΎΜΨϟ ΕΎΤϴϔμϟ κϘϧ
νήόΗ Ϊϗ ϥΎϛϭ ΔπϔΨϨϤϟ ΔϴϟϮϤϟ ΔϠΘϜϟ ϱΫ ϦϳέΎΒϴϬϟ έΎϘόΑ ΞϟΎόϳ ξϳήϤϟ ϥΎϛ .Δήϟ ϲϓ ΔτϠΠΑ ΎΑϮΤμϣ ΕΎΤϴϔμϟ
Νϼϋ ϢΗϭ ϦϳέΎΒϴϬϟΎΑ ΰ˷ϔΤϤϟ- ΕΎΤϴϔμϟ Δ˷ϠϘΑ ΔϘϠόΘϣ ΓΩΎπϣ ϡΎδΟ ΩϮΟϭ Ϧϋ ϒθϜϟ ϢΗ .ΕϮϨγ ϞΒϗ ΰΠϤϟ ήϴϏ ϦϳέΎΒϴϬϠϟ
ϥϮϜϳ ϥ ϱέϭήπϟ Ϧϣ .ΓΎϓϮϟ ϰΘΣ ξϳήϤϟ ΔϟΎΣ ΕέϮϫΪΗ Ε˯ήΟϹ ϩάϫ ΫΎΨΗ ϢϏέ .ϡΪϠϟ ϒϠΘΨϣ ϞϴδϤΑ ξϳήϤϟ
.ΐγΎϨϤϟ Νϼόϟ ˯ΪΑ ϭ Δϳέϭήπϟ ΕΎλϮΤϔϟ ΐϠτϟ Ύόϣ ϦϴοήϤϟ Ϧϳάϫ ΙϭΪΣ ΔϴϧΎϜϣΈΑ ωϼσ ϰϠϋ ˯ΎΒσϷ
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