levels reflect megakaryocyte mass, which is usually normal in ITP.
TPO levels are not increased in the setting of platelet destruction.
Two agents, one administered subcutaneously (romiplostim) and
another orally (eltrombopag), are effective in raising platelet counts
in patients with ITP and are recommended for adults at risk of bleeding who relapse after splenectomy or who have been unresponsive
to at least one other therapy, particularly in those who have a contraindication to splenectomy. However, with the recognition that
ITP will resolve spontaneously in some adult patients, short-term
treatment with a TPO agonist can be considered before splenectomy in patients who need therapy.

THROMBOTIC THROMBOCYTOPENIC PURPURA AND
HEMOLYTIC-UREMIC SYNDROME
Thrombotic thrombocytopenic microangiopathies are a group of disorders characterized by thrombocytopenia, a microangiopathic hemolytic anemia evident by fragmented RBCs (Fig. 140-1D) and laboratory
evidence of hemolysis, and microvascular thrombosis. They include
thrombotic thrombocytopenic purpura (TTP) and hemolytic-uremic
syndrome (HUS), as well as syndromes complicating bone marrow
transplantation, certain medications and infections, pregnancy, and
vasculitis. In DIC, although thrombocytopenia and microangiopathy
are seen, a coagulopathy predominates, with consumption of clotting
factors and fibrinogen resulting in an elevated prothrombin time (PT)
and often activated partial thromboplastin time (aPTT). The PT and
aPTT are characteristically normal in TTP or HUS.
Thrombotic Thrombocytopenic Purpura TTP and HUS were previously
considered overlap syndromes. However, in the past few years, the
pathophysiology of inherited and idiopathic TTP has become better
understood and clearly differs from HUS. TTP was first described in
1924 by Eli Moschcowitz and characterized by a pentad of findings
that include microangiopathic hemolytic anemia, thrombocytopenia,
renal failure, neurologic findings, and fever. The full-blown syndrome
is less commonly seen now, probably due to earlier diagnosis. The
introduction of treatment with plasma exchange markedly improved
the prognosis in patients, with a decrease in mortality from 85–100%
to 10–30%.
The pathogenesis of inherited (Upshaw-Schulman syndrome) and
idiopathic TTP is related to a deficiency of, or antibodies to, the metalloprotease ADAMTS13, which cleaves VWF. VWF is normally secreted
as ultra-large multimers, which are then cleaved by ADAMTS13. The
persistence of ultra-large VWF molecules is thought to contribute to
pathogenic platelet adhesion and aggregation (Fig. 140-4). This defect
alone, however, is not sufficient to result in TTP because individuals
with a congenital absence of ADAMTS13 develop TTP only episodically. Additional provocative factors have not been defined. The level
of ADAMTS13 activity, as well as antibodies, can now be detected
by laboratory assays. Although assays with sufficient sensitivity and
specificity to direct clinical management have yet to be clearly defined,
ADAMTS13 activity levels of <10% are more clearly associated with
idiopathic TTP.
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Figure 140-4 Pathogenesis of thrombotic thrombocytopenic
purpura (TTP). Normally the ultra-high-molecular-weight multimers of von Willebrand factor (VWF) produced by the endothelial cells
are processed into smaller multimers by a plasma metalloproteinase
called ADAMTS13. In TTP, the activity of the protease is inhibited, and
the ultra-high-molecular-weight multimers of VWF initiate platelet
aggregation and thrombosis.

Idiopathic TTP appears to be more common in women than in
men. No geographic or racial distribution has been defined. TTP is
more common in patients with HIV infection and in pregnant women.
TTP in pregnancy is not clearly related to ADAMTS13. Medicationrelated microangiopathic hemolytic anemia may be secondary to
antibody formation (ticlopidine and possibly clopidogrel) or direct
endothelial toxicity (cyclosporine, mitomycin C, tacrolimus, quinine),
although this is not always so clear, and fear of withholding treatment,
as well as lack of other treatment alternatives, results in broad application of plasma exchange. However, withdrawal, or reduction in dose,
of endothelial toxic agents usually decreases the microangiopathy.
TREATMENT

Chapter 140 Disorders of Platelets and Vessel Wall

Inherited Thrombocytopenia Thrombocytopenia is rarely inherited,
either as an isolated finding or as part of a syndrome, and may be
inherited in an autosomal dominant, autosomal recessive, or X-linked
pattern. Many forms of autosomal dominant thrombocytopenia are
now known to be associated with mutations in the nonmuscle myosin
heavy chain MYH9 gene. Interestingly, these include the May-Hegglin
anomaly, and Sebastian, Epstein’s, and Fechtner syndromes, all of
which have distinct distinguishing features. A common feature of
these disorders is large platelets (Fig. 140-1C). Autosomal recessive
disorders include congenital amegakaryocytic thrombocytopenia,
thrombocytopenia with absent radii, and Bernard-Soulier syndrome.
The latter is primarily a functional platelet disorder due to absence of
Gp Ib-IX-V, the VWF adhesion receptor. X-linked disorders include
Wiskott-Aldrich syndrome and a dyshematopoietic syndrome resulting from a mutation in GATA-1, an important transcriptional regulator of hematopoiesis.
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Thrombotic Thrombocytopenic
Purpura

TTP is a devastating disease if not diagnosed and treated promptly.
In patients presenting with new thrombocytopenia, with or without
evidence of renal insufficiency and other elements of classic TTP,
laboratory data should be obtained to rule out DIC and to evaluate
for evidence of microangiopathic hemolytic anemia. Findings to
support the TTP diagnosis include an increased lactate dehydrogenase and indirect bilirubin, decreased haptoglobin, and increased
reticulocyte count, with a negative direct antiglobulin test. The
peripheral smear should be examined for evidence of schistocytes
(Fig. 140-1D). Polychromasia is usually also present due to the
increased number of young red blood cells, and nucleated RBCs are
often present, which is thought to be due to infarction in the microcirculatory system of the bone marrow.
Plasma exchange remains the mainstay of treatment of TTP.
ADAMTS13 antibody-mediated TTP (idiopathic TTP) appears to
respond best to plasma exchange. Plasma exchange is continued

2/9/15 6:18 PM

