
Thrombotic thrombocytopenic
purpura: now is the time for
clinical trials

In 1924, Moschcowitz published the report of a
young woman who died from an illness character-
ized by hemolytic anemia, fever, bleeding, and neu-
rologic and renal abnormalities.1 Over the next three
decades, many other cases of thrombotic thrombo-
cytopenic purpura (TTP) were reported and the clin-
ical picture and pathologic changes of TTP were
revealed. However, the etiology remained unknown
and no therapy was available. As a consequence,
until the early 1960s, TTP was a fulminant and fatal
disease, with fewer than 3% of the patients surviving.2

In the next two decades, substantial advances were
made. The primary role of platelet clumping was
identified3 and the presence in plasma of a platelet
agglutinating factor was hypothesized.4 In the mean-
while, a series of reports revealed the extraordinary
efficacy of plasma exchange,5 and TTP became a cur-
able disease with a response rate of about 80%.
Moreover, it became apparent that plasma infusion
alone was sometimes effective,6 thus suggesting that
plasma exchange was able to modify the natural his-
tory of TTP by both removing some harmful, circulating
substance and replacing a deficient factor. 

Over the last two decades a lot of experimental
work has been done to define the etiopathology of
TTP further, but no clear conclusion has been
reached. Despite many ancillary drugs having been
tested in addition to plasma exchange, no large
prospective randomized clinical trial have been con-
ducted, and, as a result, therapeutic recommenda-
tions are based mainly on anecdotal reports and
results in limited number of patients. In addition, it
became evident that TTP was a frequent complica-
tion of bone marrow transplantation and that plas-
ma exchange was much less effective in this condi-
tion.7 Therefore, twenty years after the introduction
of plasma exchange, we are still waiting to know
what we have to do for the large number of patients
failing to respond to plasma manipulation.

The history of TTP therapy, from some points of
view fascinating but from others disappointing, is
reviewed in this issue of Haematologica by authors
who have a long experience in the clinical manage-
ment of this illness and have performed some of the
few large clinical trials so far available.8 From this
review it is clear that no further improvement will be
possible without prospective and randomized clini-
cal trials. Moreover, in the past few months great
advances in the field of TTP etiopathogenesis have
been achieved, and, at long last, it is now possible to
design a clinical trial on the basis of physiopatho-
logic considerations. In fact, in 1998 Furlan et al.9

and Tsai et al.10 came to the same conclusion: non-
familial TTP derives from the presence of inhibitory
antibodies against von Willebrand factor (vWF)-
cleaving protease. Deficiency of this enzyme’s activ-
ity leads to the accumulation of unusually large mul-
timers of vWF, which in turn are responsible for
clumping of circulating platelets. This evidence
explains why plasma exchange may be so effective (it
removes antibodies against vWF-cleaving protease
and replaces fresh protease) and urges us to test the
hypothesis that immunosuppressive therapy could
further ameliorate the prognosis of TTP-patients. In
clear contrast, antibodies against vWF were not
observed in bone marrow transplantation-associat-
ed TTP.11 This observation explains the lower effica-
cy of plasma exchange in this clinical setting and
urges us to search for new treatments in this partic-
ular form of TTP. 

The challenge to improve the results of plasma
manipulation in TTP has been accepted recently by
two different Italian co-operative groups and two
prospective clinical trials are now starting to ran-
domize patients. The first trial (for details, see the
website http://www.ptt-italia.net) will enroll adult
patients with non-familial, non-bone marrow trans-
plantation-associated TTP, and will investigate the
role of prednisone therapy (high dose versus stan-
dard dose) as adjunctive therapy to plasma exchange.
The second trial (for information, write to: ctmon-
za@libero.it) will enroll pediatric and adult patients
with TTP following bone marrow transplantation,
and will test the efficacy of defibrotide, an antithrom-
botic drug that obtained good results in veno-occlu-
sive disease following stem cell transplantation12 and
in small series of patients with thrombotic microan-
giopathy.13 The efficacy of defibrotide will also be
tested in the former clinical trial in those patients who
do not respond to first line treatment. 

Obviously, we do not know whether these two clin-
ical trials will identify new and more effective strate-
gies for TTP therapy, but we do know for certain that
without randomized clinical trials no progress in this
field will occur. Therefore, we hope that no single
case will escape enrollment and, as a consequence,
we will soon be able to treat our TTP patients better.
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HFE, iron homeostasis and genetic
hemochromatosis

In the last few years there have been major
advances in our understanding of the molecular con-
trol of cellular iron metabolism and of molecular
genetics of disorders characterized by abnormal iron
absorption.

A first fundamental step has been the recognition
that the synthesis of transferrin receptor (TfR) and
ferritin is regulated by cytoplasmic mRNA-binding
proteins, now identified as the iron regulatory pro-
teins (IRPs).1 IRP1 and IRP2 control the expression of
genes involved in iron metabolism whose transcripts
contain RNA-stem-loop structures known as iron-
responsive elements (IREs). Based on this knowledge,
clinical investigators have recently clarified the mole-
cular pathogenesis of the hereditary hyperferritine-
mia/cataract syndrome (HHCS).2 This is a new genet-
ic disorder inherited as an autosomal dominant trait
and characterized by elevated serum ferritin not relat-
ed to iron overload and congenital nuclear cataract.

Several point mutations in the IRE of ferritin light-
chain mRNA have been found in the families so far
described.3,4 These mutations have been shown to
prevent IRP binding variably, thus leading to excessive
L-ferritin synthesis. HHCS stands as a noteworthy
example of a human genetic disorder that arises from
RNA mutations within a protein binding site, and in
which the energetics of the binding interaction deter-
mine the severity of the disease.5 This exemplifies a
new paradigm in which polymorphisms or mutations
in mRNA cis-acting elements may be responsible for
phenotypic variability in normal and disease states.6

Another major step has been the cloning of HFE,
the gene of HLA-related genetic hemochromatosis.7

HFE is an atypical HLA-class I-like gene, mapping
approximately 4 megabases telomeric to HLA-A.
Since the first report it was considered as a strong
candidate gene for hemochromatosis, as most
patients were found to be homozygous for a missense
mutation changing cysteine at position 282 to tyro-
sine (C282Y) while other patients were found to car-
ry a second mutation that changes histidine at posi-
tion 63 to aspartic acid (H63D).8 It is now well estab-
lished that most patients with HLA-related genetic
hemochromatosis are homozygous for the C282Y
mutation while others are compound heterozygotes
for C282Y and H63D.  Homozygosity for C282Y is
found in more than 90% of North Europeans clini-
cally diagnosed with idiopathic hemochromatosis.
However, recent studies have shown a lower fre-
quency (64%) for C282Y homozygosity in severely
iron-loaded Italian patients.9 The fact that significant
iron loading can occur in individuals with no evidence
of HFE mutations or abnormalities in erythropoiesis
suggests that genes other than HFE are involved in
iron loading.10 Indeed, juvenile genetic hemochro-
matosis,11 the so-called African iron overload,12,13

and other conditions14 are examples of genetic syn-
dromes of iron overload due to genes other than
HFE. In addition, although HFE-related genetic
hemochromatosis is genetically homogeneous, its
phenotypic expression is variable, depending on both
environmental and genetic factors.15

Clearly, iron homeostasis is regulated by several
genes that we are just starting to know. The first one,
HFE, is far from being fully characterized. Several
studies clearly indicate that HFE is involved in the reg-
ulation of iron homeostasis16 and that its mutations
are very likely responsible for the human disease.17,18

However, both the role of HFE in the normal iron
metabolism and the mechanisms by which C282Y
and H63D disrupt the normal functioning of HFE
have yet to be clearly defined. In this issue of Haema-
tologica, a Finnish and an Italian group report on the
expression of normal and mutant HFE in different
tissues.19,20 Their works represent steps forward to a
deeper insight into the molecular pathogenesis of
genetic hemochromatosis.
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