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Learning Objectives

Understand the TTP syndrome and its relevance to
blood banking

Be familiar with the pathogenesis and laboratory
diagnosis of TTP

Explain how therapeutic apheresis is used to treat TTP

Describe the types of blood products required for
management of patients: frequency , volume, and
duration of transfusions

Provide strategies for ensuring adequate inventory of
components

Be prepared for adverse reactions encountered in TTP



TTP: I'n the begini

A Described by Ell Moschcowitz 1924
A 16 year old girl
A Anemia, fever, renal dysfunction,
CNS Iimpairment, and cardiac failure
A Died In 2 weeks
A Autopsy: hyaline microthrombi In
arterioles and capillaries
Heart , spleen, kidney



TTP: pathophysiology

Microthrombi In
small arterioles of heart



TTP: diagnosis

PENTAD for recognition:
A microangiopathic hemolytic anemia
A thrombocytopenia
A renal failure
A mental status changes
A fever

A Rule out other causes such as DIC, HTN
A No diagnostic test!




TTP Characteristics

A Rare but increasing - 4 cases per million
A Females > males 4:1

A Any age from pediatric to geriatric

A Mean age 40 yo

A 70% between ages 18-49
A Patients often have no preceding health problems

A No geographic or seasonal patterns

A 90% mortality without treatment!
A 10% mortality with plasma exchange .



TTP Characteristics
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DAYS FROM PRESENTATION

A 90% survival
A 10% mortality rate

Mortality highest within
Initial 48 hours of
presentation

EARLY recognition and
treatment !l

Platelet count,

LDH, and degree of
hemolysis

are not predictive of
survival.



TTP: diagnosis

*Microangiopathic Hemolytic
Anemia (MAHA)

Mechanical RBC destruction &<

Red Cell Fragments or
schistocytes

May be associated with ®
platelet count




TTP: diagnosis

A
A

Diverse Causes of MAHA:

TTP

Malignant hypertension (systolic BP > 200)
DIC, sepsis

HELLP syndrome (preclampsia)
Metastatic adenocarcinoma

Intravascular prosthetic devices: e.g. LV assist
device



TTP: diagnosis

Complete Blood Count
will show

A Low platelet count
A Can be <10k

A Schistocytes
A Anemia Is variable

Plasma may be

nemolyzed, dark red-
Drown or icteric Peripheral blood smear with schistocytes
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TTP: diagnosis
' Sup-p'ortimng L'éborétory Studies

A LDH* Lactate dehydrogenase

A Haptoglobin

A Bilirubin, indirect

A Creatinine, BUN

A PT,PTT Coagulation studies

A DAT Direct Coombs' test
*Anemia in TTP is not immunologic
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TTP Is found in many clinical settings

A Primary or Idiopathic
A Secondary causes of TTP
A Connective Tissue Disease (SLE)
A Hormonal (menses, pregnancy, OCP's)
A Infection
A Diarrhea ( HUS)
A Drugs : quinine, ticlid, plavix, FK506, cyclosporin
A Chemotherapy: cis platinum, mitomycin c
A Transplant (BMT, solid organ)



TTP: pathophysiology

Hmmmmeé . wha?éf {
going wrong here? %
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TTP pathophysmlogy

A Earllest research Implicated
A Endothelial cells damage
A Sheer stress caused by blood flow

A Abnormalities in vVWF (von Willebrand
Factor)

A Resulting in abnormal aggregation of
platelets causing thrombi in
microvasculature



TTP pathophysiology

vWF von Wlllebrand Factor Important in clot initiation
and platelet aggregation.

Moake, et al

A VWF multimers abnormal in relapsing TTP
Unusually large multimers of vVWF

A Or missing large multimers of VWF suggesting
consumption during acute episode

A Multimers may unfold under sheer stress

A Predispose to platelet aggregation

A Ultralarge multimers have qualitatively stronger
mechanical binding to platelets




T TP: unusually large VWF multimers

-Multimeric patterns of plasma

VWF

Normal plasma
TTP



http://www.bloodjournal.org/content/vol98/issue6/images/large/h81811521003.jpeg

ADAMTS13

A VWF protease: 150 kd single chain
glycoprotein

A Rapidly breaks vVWF into smaller sized

multimers when released from damaged
endothelial cells

A Discovered that the function of this enzyme
In the plasma was deficient in TTP




TTP: vWF Protease Functional Activity
before and after treatment of TTP



http://content.nejm.org/content/vol339/issue22/images/large/03f2a.jpeg

TTP: pathophysiology

ADAMTS13 Protease defect:
A Inherited deficiency / absence
A Acquired Inhibitor
A 1gG like autoantibody which blocks protease
A Results in an = in vWf multimers

A Not specific to TTP but very characteristic
A Severe deficiency <10% activity
A Presence of autoimmune inhibitor
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TTP Pathophysiology
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TTP pathophysmlogy

A Protease defect IS

A NOT ALWAYS seen In patients
presenting with TTP

A May be different pathophysiologic
mechanisms

A ADAMTS13 not currently available as
a rapid test



TTP
CURRENT MANAGEMENT
Emergent Treatment with Plasma

Preferred treatment Is Therapeutic
Plasma Exchange (TPE)



apheresis

AMeans Oto separateo

A The process of removing normal or
abnormal blood constituents from
circulating blood

A Donation of blood
A Treatment of disease

AOPheresi so often used



Therapeutic Apheresis

A Therapeutic Plasma Exchange

A Plasma separation (plasmapheresis) and
replacement
A Other nomenclature/abbreviations:

TPE = therapeutic plasma exchange
PLEX



Apheresis Machine
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Anticoagulant
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Anticoagulant
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Anticoagulant Waste
Plasma
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Anticoagulant Waste
Plasma

Replacement Plasma &




Anticoagulant

\ Replacement Plasma 8
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From: McLeod, Apheresis Principles and Practice, AABB Press 2003



