
Introduction

Much progress has been made in understanding the
pathophysiology and treatment of TTP since it was first
reported by Moschowitz in 1925 (1,2,6,11,12). However, be-
cause of its relatively infrequent occurrence, 1–3/million,
no randomized controlled trials have been completed (15).
Therefore, some aspects of its treatment(s) remain either
unknown or uncertain. We treated our first patient in 1975
and have now treated 161 patients with TTP, perhaps the
largest series yet reported.

We also present our experience in utilizing splenectomy
as salvage therapy for 15 refractory patients who failed pro-
longed plasma exchange therapy as well as immunosup-
pression. Splenectomy was quite commonly used as
therapy prior to 1977 when PE became accepted as the
most efficacious therapy (13,14). The literature contains
few descriptions of splenectomy for this process since then
and the histopathologic changes of TTP in the spleen are
rarely, if ever, mentioned (5). This appears to be the largest
series of such patients as well.

Diagnosis

The diagnosis of TTP remains, in many instances, pro-
blematic even today. The classical pentad of profound

thrombocytopenia, microangiopathic hemolytic anemia,
neurological dysfunction, typically fluctuating, mild renal
dysfunction and fever is many times not present. Recently,
some believe even, if only anemia and thrombocytopenia
are present, the diagnosis should be made and PE therapy
begun. This approach is problematic in that the differential
diagnosis for anemia and thrombocytopenia is lengthy and
includes many other entities, i.e., DIC, ITP, several micro-
angiopathic anemias, collagen diseases, most notably,
Lupus erythematosus (4), none of which benefit from plas-
ma exchange therapy. Most of these disease states may, in
fact, be aggravated by exchange therapy rather than be-
ginning efficacious therapies.

Plasma Exchange

We begin PE therapy on an emergent basis, usually <6 hr
after admission, using large dialysis catheters for central ve-
nous access (7). A one plasma volume exchange is done
daily until the patient recovers. Virtually all patients receive
1 mg/kilogram of prednisone and we do not provide platelets
for transfusion even when central lines are placed (8). We
have observed no clinical bleeding in any of these patients
during their line placements even though the majority have
low platelet counts, i.e. 20k or below. We initially used FFP
as replacement media until it became apparent the uLvWf
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multimers (10) played a significant role in the pathogenesis
of this process when we began using cryopoor plasma which
lacks all or most of these multimers as does solvent detergent
(SD) plasma. Also, these plasmas contain normal levels of
specific metalloproteinase, which are in usually relatively low
concentrations in these patients (3,16). We used SD plasma
exclusively for nearly four years. However, unfortunately, it
has been removed from the U.S. market.

One hundred and twenty-eight patients of 161 are alive
(80 %), and 106 have been women (66 %). One hundred pa-
tients are alive without recurrences (63 %), and 28 patients
remain alive with recurrences (17%). Thirty-four patients
were exchanged exclusively with solvent detergent plasma
and 32 (>90%) survived. Forty-eight patients received only
cryopoor plasma as exchange media, 14 survived (60 %).
Sixty-two patients received only FFP and 47 survived (76 %).
Sixteen patients received portions of all three plasmas, and
15 survived. The response and survival rate of nearly 90 %
of SD plasma is superior to the other plasmas used for ex-
changes. Also, of considerable importance is the near-com-
plete elimination of allergic reactions of patients exchanged
with SD plasma. Only three patients had 1–2 small hives.
Virtually all patients exchanged with FFP or cryopoor plas-
ma have multiple reactions, some associated with broncho-
spasm and hypotension causing the exchanges to be
interrupted and prolonged while allergic symptoms were
treated. We have not observed Transfusion Related Acute
Lung Injury reactions in any of our patients.

Splenectomy

Although used quite frequently prior to the widespread
advent of transfusion related acute lung injury, plasma ex-
change therapy in the late 1970s, little has been written
about splenectomy for these patients since Schwartz (14)
reviewed 32 long-term survivors, 21 of who received high
dose of steroids and underwent splenectomies. Little can be
found about the splenic histopathologic findings in TTP.

Between 1982 and 1998, 15 of 73 patients failed to res-
pond adequately to intensive PE therapy and underwent
splenectomies. Their clinical response to splenectomy and
their eventual outcome were analyzed. The spleens were
carefully examined for thrombi and subendothelial deposits
as well as for trilineage extramedullary hematopoiesis by
morphology and immuno-histochemistry for Factor VIII:
RAg, myeloperoxidase, and hemoglobin.

None of the patients died secondary to splenectomy. To
the best of our knowledge, 9 patients are still alive and none
have relapsed. Nine spleens were enlarged with mean we-
ights of 213±70 g (median 193 g; range 150 to 392 g). Ten
spleens displayed thrombi/subendothelial deposits and 11
spleens exhibited extramedullary hematopoiesis, primarily
erythropoiesis (9).

Intrasplenic platelet destruction may have a significant
role in the pathogenesis of TTP in some patients and
splenectomy may, therefore, be beneficial to them. Defini-
tive histopathologic changes in the majority of these spleens
also supports the beneficial role of splenectomy for some
refractory patients. Nonetheless, the role of splenectomy re-
mains controversial as treatment for TTP. However, we be-
lieve it still should be strongly considered as a treatment
option for extremely refractory patients who have clearly
failed prolonged plasma exchange and appropriate immuno-
suppressive therapies.
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