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Thrombotic thrombocytopenic pur-
pura (TTP), originally described by
Moschowitz® in 1925, is now widely
recognized as a serious but uncom-
mon disorder characterized by a rap-
id onset, fulminating course and fatal
outcome, with the diagnosis being
established at autopsy in most cases.
Since the original description approx-
imately 300 cases have been reported.
In recent years a number of patients
who have been treated with corticos-
teroids and splenectomy have sur-
vived.*" The response to this combi-
nation therapy has been so striking
that the prognosis may well have
changed from one that was uniformly
fatal to one with a more optimistic
outlook. Itis therefore important that
all successfully treated cases be re-
ported in order that the management
and prognosis of this disorder may be
properly assessed.

This report describes two patients
with TTP who are presently alive and
well after having been treated with
large doses of corticosteroids and
splenectomy. The diagnosis was con-
firmed by a gum biopsy, an unfamil-
iar but simple procedure that can
easily be done at the bedside.

Case 1

E.H., a 52-year-old woman, was admitted
to hospital with a two-week history of
anorexia, nausea, vomiting and severe
epigastric and right upper quadrant pain.
Progressive jaundice and a low-grade fe-
ver were noted. One week prior to admis-
sion the patient had developed persistent
throbbing headaches. On the day of ad-
mission she suddenly became dysarthric.
There was a past history of duodenal ulcer
for which she had received medical treat-
ment.

On admission she was found to be very
ill, showing marked confusion and rest-
lessness. She was pale, with moderate
icterus of skin and sclerae. Numerous
petechiae and ecchymoses were scattered
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over the body and she continued to bleed
from venipuncture sites. The blood pres-
sure was 130/70, the pulse 150 and regular
and the temperature 99.2°F. The cardi-
ovascular and respiratory systems were
normal. Examination of the abdomen re-
vealed marked epigastric and right upper
quadrant tenderness. Neither liver nor
spleen could be felt. Examination of the
cranial nerves was normal; the deep ten-
don reflexes were equal and the plantar
reflexes were flexor. She was extremely
dysarthric and showed lalation of a
marked degree.

On admission the hemoglobin was 4.3
8.%, the hematocrit was 16%, the ery-
throcyte count was 1,800,000/mm.* and
there were 19.6% reticulocytes. The leu-
kocyte count was 18,400/mm.* with 1%
myelocytes, 2% metamyelocytes, 4%
stabs, 73% neutrophils, 16% lymphocytes
and 4% monocytes. The platelet count
was 34,000/mm.* The peripheral blood
smears showed a considerable degree of
anisocytosis and polychromasia, as well
as some spherocytes and many bizarrely
shaped, contracted and distorted cells and
cell fragments (Fig. 1). A bone marrow
aspiration revealed a moderately hyper-
cellular marrow with increased megaka-
ryocytes and a normoblastic hyperplasia.

Her prothrombin time was 14 secs., the
Lee White clotting time was 10 mins., the
partial thromboplastin time 60 secs. and
the fibrinogen 378 mg.%.

o

FIG. 1—Peripheral blood smear showing
numerous fragmented red cells. Note absence
of platelets. Wright-Giemsa stain x 500.
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FIG. 2—Photomicrograph of peripheral
blood smear showing bizarre-shaped,
contracted cells and cell fragments.
Wright-Giemsa stain x 500.

Her BUN was 43 mg.% and the serum
creatinine 1.7 mg.%. There were many red
blood cells in the urine, 4 to 15 leukocytes
per HPF, occasional hyaline and granular
casts and 3+ proteinuria.

The direct Coombs’ test was negative,
as were tests for LE cells. The SLDH was
4050 units. The total bilirubin was 1.8
mg.% with 1.6 mg.% being unconjugated.
An electrocardiogram revealed a sinus
tachycardia at a rate of 150 per min. The
skull films, skull echogram and a chest
x-ray were all normal.

On the basis of the clinical and labora-
tory findings a diagnosis of thrombotic
thrombocytopenic purpura was made.
The patient’s course is illustrated in Fig.
4. She received four units of blood during
the first 48 hours in hospital which raised
her hemoglobin to 12 g.%. Prednisone,
500 mg. daily, was started and 48 hours
later there was marked improvement in
her mental state. She was now fully aware
of her surroundings and able to converse
normally, although she occasionally had
some difficulty in finding words. A sple-
nectomy was performed on the sixth hos-
pital day. Postoperatively she made rapid
improvement and she was discharged
from the hospital one month after admis-
sion on a daily dose of prednisone of 7.5
mg. This was gradually reduced over the
next two weeks when it was discontinued.
A gum biopsy performed while she was in
hospital revealed typical lesions of throm-
botic thrombocytopenic purpura (Fig.
3A). At the time of her discharge all
abnormal cells had disappeared from the
peripheral blood, and three years after
operation there is no clinical evidence of
her original disease.

Case?2

C.B., an 18-year-old girl, was admitted to
hospital with a two-week history of fever
and bruising easily. Ten days before ad-
mission she had developed a right-sided
frontal headache associated with a visual
defect of the right eye, followed six days
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later by an episode of severe retrosternal
chest pain. In addition there was some
difficulty in organizing sentences and she
had experienced a 15-minute episode of
numbness of the right arm and hand and
of the right side of the face and tongue.

On admission she was found to be very
pale and slightly jaundiced. Her blood
pressure was 120/60, her temperature
98°F. and her pulse 84 and regular. Sever-
al petechiae were noted on the soft palate
and many scattered petechiae and a few
purpuric spots on the arms and legs.
Cardiovascular and respiratory systems
were normal. On abdominal examination
no organomegaly was found. Neurologi-
cal examination disclosed no abnormal-
ity.

The hemoglobin on admission was 6
g.% and there were 31% reticulocytes. The
leukocyte count was 10,000/mm.® with
2% myelocytes, 3% metamyelocytes, 5%
stabs, 51% neutrophils, 31% lymphocytes
and 8% monocytes. The platelet count
was 20,000/mm.* Peripheral blood
smears showed numerous bizarrely
shaped, contracted cells and cell frag-
ments, as well as marked anisocytosis and
polychromasia (Fig. 2). Bone marrow as-
piration revealed a marked normoblastic
hyperplasia.

Her prothrombin time was 16.4 secs.
Specific clotting studies revealed a factor
V of 66%, factor VII 100%, factor X 90%,
specific prothrombin 90%, plasma fi-

brinogen 73 mg.% and factor VIII 48%..

The euglobulin lysis time was two hrs., 20
mins. Urinalysis showed a specific gravity
of 1.014, a trace of protein, 10 to 15 red
blood cells and 15 to 20 leukocytes per
HPF. Her BUN was 31 mg.% and the
creatinine 1 mg.%.

Direct Coombs’ test was negative as
were LE cell tests. The SLDH was 1640
units while the bilirubin was 5.3 mg.%, 4.7
mg.% being unconjugated.

A gum biopsy performed on the sec-
ond hospital day confirmed the clinical
diagnosis of thrombotic thrombocyto-
penic purpura (Fig. 3B). The patient had
been started on prednisone 50 mg. daily
on admission. This was increased to 500

mg. daily by the third day. She began to
feel subjectively better although her he-
molytic anemia and thrombocytopenia
persisted. Her course in hospital is illus-
trated in Fig. 5. Because of a great deal
of epigastric distress steroids were re-
duced. On the seventh hospital day an
exchange transfusion was performed at
which the patient received eight units of
fresh blood. On the 11th hospital day a
splenectomy was performed which was
followed by a fair amount of postopera-
tive oozing over the next 12 hours. The
platelet count did not return to normal
until the 11th postoperative day. The
patient was discharged on the 27th hos-
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Lithium as a major factor in the control of the
manic phase of manic depressive disease.

Among recent studies, that of Stokes et al.(1)

FIG. 3a—Photomicrograph of the gum
biopsy from Case 1 showing “fibrinoid”
material within the wall of the arteriole
protruding into the lumen of the vessel.
Hematoxylin-phloxine-saffron stain x 1250
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FIG. 3b—Gum biopsy from Case 2 showing
fibrin and platelet thrombus.
Hematoxylin-phloxine-saffron stain x 500.
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pital day when she was receiving pred-
nisone 10 mg. daily but after a few days
this medication was stopped. The abnor-
mal red cells gradually disappeared from
the peripheral blood. A repeat gum bi-
opsy two years after the original epi-
sode failed to reveal any lesions of
thrombotic thrombocytopenic purpura.
She is presently well and has no clinical
or laboratory evidence of her disease.

Table I
Therapy in thrombotic
thrombocytopenic purpura
Number of
long-term
Treatment survivors References
Steroids 3 15, 33, 34
Steroids and
splenectomy 21 2-13
Steroids, splenectomy
and heparin 2 19, 21
Steroids and
testosterone 1 33

Steroids, testosterone
and exchange

transfusion 1 32
Steroids and dextran 1 30
Steroids and heparin 1 17
Steroids, heparin and

magnesium 18
Heparin, dextran and

magnesium 20

Discussion
In 1947, Singer, Bornstein and Wile'*
reviewed the 11 cases of TTP that had
been reported since 1925, all of which
were diagnosed only after postmor-
tem examination. From their findings
they established the clinical and labo-
ratory criteria by which the diagnosis
could be made during life. Typically
the condition presents as an acute
syndrome consisting of severe throm-
bocytopenic purpura, hemolytic
anemia, a leukemoid reaction, fever,
bizarre neurological manifestations
and renal disease. More recently the
changes in red blood cell morphology,
similar to those seen in microangi-
opathic hemolytic anemia, have also
been emphasized. In the majority of
patients today the diagnosis can be
made from the above clinical fea-
tures. Many attempts have been
made to confirm the diagnosis by the
histological demonstration of the ty-
pical vascular lesion. However, skin
and muscle biopsy, lymph node biop-
sy, and bone marrow sections have
given variable results.” Because gum
biopsy is a relatively simple proce-
dure which can be performed at the
bedside, it was selected for these
cases. The typical lesions were evi-
dent in both specimens.
Thrombocytopenia in TTP is a

constant finding, most platelet counts
being below 100,000/mm.* Examina-
tion of bone marrow smears reveals
normal or increased numbers of me-
gakaryocytes, some with absence of
platelet budding. The thrombocyto-
penia as well as the favourable re-
sponse to heparin therapy in several
patients'®*' suggest that the clinical
manifestations are due to widespread
intravascular thrombosis. Whether
this process really occurs remains
highly debatable. There have been
several reports of patients with nor-
mal fibrinogen levels or prothrombin
times,***® but specific studies to con-
firm the presence of diffuse intravas-
cular coagulation (DIC) have been
rare. Lerner, Rapaport and Meltzer®
have reported a case of TTP in which
systematic serial clotting studies were
normal, and they concluded that
there was no evidence to support the
hypothesis of primary DIC in this
disease. However, evidence for a con-
sumptive coagulopathy was present
in our second case. The thrombocyto-
penia and low levels of factors V, VIII
and fibrinogen are all consistent with
this diagnosis. (Unfortunately, fibrin
split products were not determined.)
The therapy of TTP has in the past
been generally unsatisfactory, as is
apparent from the many and varied
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FIG. 4—Hemoglobin, reticulocytes and platelets in a patient with

thrombotic thrombocytopenic purpura. Note the rapid rise in platelets

after splenectomy.

DAYS

@

FIG. 5—Hemoglobin, reticulocytes and platelet values. Thereis a

delay in the rise of the platelet count until the 9th postoperative day.
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forms of treatment attempted. These
have included exchange transfu-
sion,*® heparin,'*?' steroids,'® > %
splenectomy,* * and the combina-
tion of the last two measures, large
doses of corticosteroids being fol-
lowed as soon as possible by splenec-
tomy.**® Amorosi and Ultmann,® in
their review of 271 cases, reported
only 13 patients with classical TTP
who responded to therapy and were
apparently alive and well. Of these,
seven had been treated with a combi-
nation of corticosteroids and splenec-
tomy.*® Since that time additional
cases have been reported, bringing the
total number of survivors to 32 (Table
I), of whom 23 have been treated by
this combined therapy.”'* & 2

In many cases large doses of ste-
roids were given early in the course of
the disease with only a slight or in-
complete response until the splenec-
tomy was performed, after which a
dramatic remission occurred. In oth-
ers, as in our second case, improve-
ment was delayed. In one case® hepa-
rin was administered after the patient
failed to respond; the subsequent im-
provement was attributed solely to
the heparin and not to the previously
administered corticosteroids and
splenectomy.

Because TTP in the majority of
cases runs a fulminant course with
death occurring rapidly, it is impera-
tive that therapy be instituted as soon
as the clinical diagnosis has been
made. It would seem that the use of
large doses of steroids followed by
splenectomy as rapidly as possible
provides the best chance of a cure. In
those instances where splenectomy
does not induce a rapid and dramatic
remission, heparin therapy may then
be of additional value.

Despite the recently improved out-
look the prognosis must remain
guarded, since some patients do re-
lapse and die after being in remission
for many months.
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