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Summary
A severe form of acute thrombotic thrombocytopenic
purpura (TTP) developed in a patient with systemic
lupus erythematosus (SLE). Infusions of large
amounts of fresh frozen plasma (FFP) were added to
steroid therapy and resulted in a rapid improvement
and remission. Further episodes of thrombocytopenia
and abdominal pains during a two-year follow-up were
successfully treated with plasma alone and this
indicates the important role of FFP infusions in the
recovery of this patient.

Introduction
Thrombotic thrombocytopenic purpura (TTP) is

characterized clinically by thrombocytopenia, micro-
angiopathic haemolytic anaemia, fever, fluctuating
neurologic signs and renal dysfunction. Histology
shows diffuse thrombotic occlusions in which plate-
lets and fibrin are found (Amorosi and Ultmann,
1966). The complexity of these clinical findings have
led to speculation that TTP is a syndrome of diverse
aetiologies (Umlas and Kaiser, 1970). The outcome is
almost invariably fatal and since pathogenesis re-
mains ill-understood, many therapeutic regimens
have been employed with undefined success. Among
these, five are particularly advocated. Splenectomy
(Bernard, Bonman and Schwartz, 1969), antiplatelet
agents (Amir and Kraus, 1973), high doses of
glucocorticoids (Burke and Hartman, 1959), ex-
change transfusions (Bukowski et al., 1976) and
plasmapheresis (Bukowski, King and Hewlett, 1977).
More recently Byrnes and Khurana (1977) success-
fully treated a patient with TTP with plasma
transfusions.
We describe a patient with an overlapping clinical

picture of systemic lupus erythematosus (SLE) and
TTP whose response to high doses of glucocorticoids

was equivocal but who showed a dramatic improve-
ment and remission after repeated plasma infusions.

Case report
A 27-year-old woman with a one-year history of

weakness, arthralgia and alopecia was admitted to
another hospital because of lymphadenopathy, anae-
mia and thrombocytopenia. On examination she was
pale, with diffuse lymphadenopathy and palpable
spleen; the right leg was the site of a large ecchymo-
sis. The neurological examination was normal. The
haemoglobin was 6.0 g/dl, the haematocrit 20%, the
reticulocyte count 4.8%, the white cell count
5.7 x 109/1 and the platelet count was 48 x 109/1. No
microangiopathic changes were apparent on the
peripheral blood smear. An LE cell preparation and
an antinuclear antibody test were positive. The
plasma urea and the creatinine were normal and no
relevant findings were found on urine examination.
Four days after admission profuse vaginal bleed-

ing developed, the platelet count decreased to
20x 109/1 and the haemoglobin to 3.9 g/dl. The
patient suffered headache, abdominal pain and a
fever of 38.5'C. Five days later the platelet count was
6 x 109/1. The patient became lethargic, confused and
developed a left sided hemiparesis. Glucocorticoids
were instituted at a dose of 200 mg of prednisolone
daily. She was then transferred to our hospital.
Fundus examination revealed numerous small

haemorrhages without exudates or papilloedema. A
computed tomographic study (CT scan) of the brain
was normal. The haemoglobin was 9.5 g/dl, the
haematocrit 29.4%, the white cell count 64x 109/1,
the reticulocyte count 311% and the platelet count
18x 109/1. The peripheral blood smear showed
marked red blood cell fragmentation and multiple
nucleated red blood cells, compatible with a micro-
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angiopathic type of anaemia. The plasma urea was
10-71 mmol/l, and the creatinine 106 ,umol/l. Urin-
alysis revealed many red blood cells and there was a
proteinuria of 1-5 g/24 hr; the total bilirubin was 37-6
pmol/l (10-2 ,umol/l conjugated). The serum lactic
dehydrogenase was 11 ,umol/sec/l and haptoglobin
was not present in the serum. The direct Coombs' test
was negative, and the serum fibrinogen, fibrinogen
split products, prothrombin time, partial thrombo-
plastin time and thrombin time were all within
normal limits. Double stranded anti-DNA antibodies
were present and the serum C3 and C4 were both
below the lower limits of the normal. A gingival
biopsy was normal.
Treatment with the same dose ofprednisolone was

continued but, on the basis of a clinical diagnosis of
TTP, transfusions of fresh frozen plasma were begun.
The patient's haematological values during this
therapy are detailed in Fig. 1. Between the 2nd and
5th day of admission she received a total of 37 units
of fresh frozen plasma (FFP) and 17 units of
thrombocytes. There was a marked improvement of
her general condition within hours of the first FFP
transfusion and a gradual but complete recovery of
the neurological findings took place over the next
four days. The platelet count increased to 282 x 109/1.
Over the next 10 days no further plasma was
administered and the prednisolone dose was de-
creased to 40 mg daily. During this period the patient
complained of severe abdominal pains and when the
platelet count dropped suddenly to 59 x 109/1, plasma
infusions were reinstituted. Thrombocytes were not

transfused on this occasion. The dose ofprednisolone
was increased to 100 mg/day over the next 2 days
and then rapidly diminished for the following 5 days.
The benefit was immediate; the pain ceased, the
platelet count increased to 290 x 109/1 and remained
such despite the rapid reduction in the steroid dosage.
By the time of discharge, all manifestations ofTTP

and its complications had resolved and the patient
was in a sustained remission. She had received a total
of 50 units of FFP.
The patient has been followed as an out-patient for

a period of two years. On three occasions she has
developed bouts of abdominal pain with a drop in
the thrombocyte count. During these episodes she
received plasma transfusions on each occasion and
improved. Now, two years subsequent to discharge
she remains well, free of complaints and with a
normal haematological picture.

Discussion

Despite the lack of histological evidence, our
patient exhibited all the characteristic clinical fea-
tures of TTP. Furthermore, there were also ample
clinical grounds for a diagnosis of SLE.

Considerable overlap between SLE and TTP on
both clinical (Amorosi et al., 1966) and anatomical
grounds (Levine and Shearn, 1964) is known to exist.
In a review of 151 cases ofTTP (Levine and Shearn,
1964) the additional presumptive diagnosis of SLE
was made in 34 of these patients.
The pathogenesis of TTP is still unknown. The
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FIG. 1. Clinical course through the 35th day ofobservation as manifested by the platelet count, haematocrit (HTc) and neurological status. 'PC'indicates transfusion of packed red blood cells, 'F-infusion of fresh frozen plasma and T-thrombocyte transfusions. The number appearingbeside the letters 'P', 'PC' and 'T' represents the number of units of transfusions administered. Further details are provided in the text.
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treatment therefore has generally been empirical or
with an assumed rationale. The use of plasma
infusion is based on observations that exchange
transfusion and plasmapheresis have resulted in a
remarkable improvement and remission in many
patients with TTP (Bukowski et al., 1976, 1977). The
mechanism for the effectiveness of these procedures
was thought to be related to removal of an initiating
or damaging agent, possibly immune complexes.
However, the observation that the disorder can be
successfully treated by simple plasma infusions
raised new questions concerning the pathogenesis
and treatment of this disease. Until now, we are
aware of 12 other patients with TTP that have been
treated by plasma infusion and in 10 of them the
treatment was highly effective (Byrnes and Lian,
1979). In three of these patients, plasma collected
during relapse induced, in vitro, aggregation of
washed platelets from both normal donors and
patients during remission. It was thus postulated that
TTP appears to be due to a deficiency of a plasma
inhibitor that counteracts a platelet aggregating
factor present in normal and TTP plasma. In another
patient, the disease was exacerbated during plasma-
pheresis when albumin-saline was used for volume
replacement, and the manifestations remitted with
subsequent whole blood exchange transfusions (Reiss
et al., 1978).
Whatever the exact mechanism, it is apparent that

TTP is most frequently responsive to replacement of
a plasma factor and the effectiveness of exchange
transfusion and plasmapheresis is due to replaced
plasma and not the removal of an unknown factor,
toxin or immune complexes from the circulation
(Byrnes and Lian, 1979).
The clinical course and the rapid improvement

observed in our patient is in accord with similar cases
where plasma infusions were successfully used. Al-
though it is impossible to state that she failed to
respond to the high dose of corticosteroids it ap-
peared that the plasma infusions resulted in the
dramatic change in the clinical course of the patient.
The post-hospitalization occurrence of several at-

.tacks of abdominal pain associated with thrombocy-
topenia which responded to plasma infusions alone
gives added credence to our assumption regarding
the therapeutic efficacy of this mode of treatment in
this patient. Nalbadian, Henry and Rich (1979) have
stated that plasma infusion is the most important
therapeutic innovation in the history of TTP. To
date, insufficient experience with this form of treat-
ment exists for specific guidelines for the use of
plasma to be established. There is no doubt, however,
that this therapeutic approach raises the most hope
for the very ill patient with TTP.
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