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A case is presented of a 38-year-old woman who had
been diagnosed ten years earlier as having systemic
lupus erythematosus (SLE). She presented with classi-
cal sngns and symptoms of thrombotic thrombocyto-
penic purpura (TTP). Plasmapheresis and prednisone
treatment resulted in a complete remission. Possible
associations with connective tissue diseases are re-
viewed.
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Thrombotic  thrombocytopenic  purpura
(TTP) is an uncommon disorder that classically
presents with a pentad of clinical findings includ-
ing fever, renal insufficiency, fluctuating neuro-
logical status, thrombocyto[l)ema, and microan-
giopathic hemolytic anemia.

Since the original description by Moschowitz
in 1924, over 500 cases of TTP have been doc-
umented in the literature.* Despite the recogni-
tion of consistent pathologic features, the etiol-
ogy and true pathophysiology of this disorder
remain undefined.

We report a case of TTP developing in a
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patient with systemic lupus erythematosus (SLE).
The presentation, pathophysiology, and treat-
ment of TTP are discussed.

Case report

The patient was a 38-year-old woman with a history of
SLE who was referred to the Cleveland Clinic for evaluation
of anemia.

Two weeks prior to admission, she had experienced fever,
chills, and general malaise. She was treated with a single
injection of penicillin. Symptoms resolved but recurred ten
days later. At that time, she presented to another institution,
where laboratory tests revealed a hemoglobin level of 5.0
mg/dl. Progressive alteration of. mental status was also
noted, and she was transferred to the Cleveland Clinic for
further evaluation.

On admission, physical examination revealed a confused,
normally developed female. The blood pressure was 140/
80 without orthostatic change, pulse 90 beats per minute,

‘respirations 18 per minute, and temperature 38.7° C (oral).
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Petechiae were present on the lower extremities and oral
mucous membranes. The neck was supple. The lungs were
clear. Heart sounds were normal. The spleen was not pal-
pable. Joint deformity, effusion, and synovial thickening
were not present. Neurologic evaluation revealed lethargy
and disorientation to person, time, and situation. Focal
findings were absent. Past medical history included SLE that
had been diagnosed in 1974. At the time of diagnosis, the
patient had had low-grade fever, patchy alopecia, malar
rash, photosensitivity, and bilateral wrist pain/swelling. The
sedimentation rate was 75, antinuclear factor test (ANA)
1:80, the LE test was positive, and the Coombs test was
negative. Skin biopsy revealed hyperkeratosis, follicular
plugging, and loss of dermal appendages. She was treated
with prednisone and the symptoms resolved with the excep-
tion of intermittent joint stiffness.

Laboratory findings on admission included the following:
hemoglobin 5.5 g/dl, hematocrit 18.2 mg/dl, white blood
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count (WBC) 16.0 X 10%/1, platelets 16.0 X 10°/1, reticulo-
cyte count 15%, total bilirubin 3.1 mg/dl, blood urea nitro-
gen (BUN) 24 mg/dl, creatinine 1.5 mg/dl, prothrombin
time (PT) 14 seconds (control 12 seconds), activated partial
thromboplastin time (PTT) 27 seconds (normal 21-31 sec-
onds), Westergren sedimentation rate (WSR) 35, Coombs
test negative, and lactate dehydrogenase (LDH) 1965 U/
ml. Antinuclear antibodies were not detected. C3, C4,
CH50, Clq, and cryoglobulins were within normal limits.
Urinalysis revealed many red blood cells and 3-5 granular
casts/HPF. Red blood cell casts were not observed. Cultures
of blood, cerebrospinal fluid, sputum, and urine were neg-
ative. A chest radiograph, electrocardiogram, and CT scan
of the head were normal.

The peripheral blood smear showed pronounced red
blood cell fragmentation, schistocytes, spherocytes, nu-
cleated red blood cells, and decreased platelets (Fig. 1I).
Bone marrow aspiration and biopsy showed marked eryth-
roid hyperplasia, increased megakaryocytes, and normal
granulocyte appearance and maturation. Microthrombi
were not observed.

A diagnosis of thrombotic thrombocytopenic purpura
was made, and the patient was treated with 80 mg of
prednisone per day. She also underwent daily membrane
plasmapheresis with exchanges of 1,200 to 2,800 ml of fresh
frozen plasma. After five days of treatment, her mental
status returned to normal. She became afebrile, and the
platelet count rose to greater than 100 X 10" per liter.
Review of the peripheral smear revealed a significant de-
crease in red blood cell fragmentation (Fig. 2).

The patient was discharged and treated with 40 mg of
prednisone per day; this dose was slowly tapered off over a
two-month period. She continued to do well six months
after her initial presentation.

Peripheral blood smear, pretreatment. (Wright stain X 900)

Discussion

Thrombotic ~ thrombocytopenia  purpura
(T'TP) is an uncommon disorder that may present
at any time between infancy and old age. The
majority of cases, however, occur within the sec-
ond and third decades of life. The incidence is
highest among Caucasian females.

The presenting symptoms are nonspecific and
include malaise, fatigue, fever, nausea, vomiting,
abdominal pain, diarrhea, anorexia, headache,
mental confusion, arthralgias, myalgias, chest
pain, and dark urine.’

Clinical manifestations involve the skin and
mucous membranes, resulting in petechiae, pur-
pura, ecchymosis, epistaxis, and, on rare occa-
sions, hemoptysis. Other bleeding abnormalities
include hematuria, melena, hematochezia, he-
matemesis, as well as conjunctival and retinal
hemorrhage.

Neurologic findings are both transient and re-
current. Altered mental status, muscle weakness,
hemiplegia, paresthesias, aphasia, seizures, ver-
tigo, and syncope are common.

Renal manifestations are variable, ranging
from microscopic hematuria to acute renal fail-
ure. Other findings include gross hematuria, pro-
teinuria, and cylindruria. Red blood cell casts are
occasionally present.
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Cardiac involvement is frequent. Myocardial
infarction, congestive heart failure, nonbacterial
thrombotlc endocarditis, and dysrhythmias may
occur.® Sudden death has been reported.”

Numerous laboratory abnormalities have been
described. Microangiopathic hemolytic anemia
with pronounced red blood cell fragmentation is
present in an overwhelming majority of patients.
Reticulocytosis, leukocytosis, and paucity of cir-
culating platelets are also observed. Polychro-
matophilia and basophilic stippling are present,
and nucleated red blood cells may be numerous.
Bone marrow aspirates routinely reveal hyper-
cellularity with erythroid hyperplasia and an in-
creased number of megakaryocytes. Leukocyte
morphology is frequently shifted toward imma-
turity. Direct and indirect antiglobulin tests are
negative. Serum bilirubin and lactate dehydro-
genase (LDH) levels are elevated, reflecting the
degree of hemolysis. Coagulation parameters, in-
cluding prothrombin time, activated partial
thromboplastin time, and thrombin time, are
normal. The bleeding time is prolonged. Fibrin-
ogen levels are normal and evidence of fibrin
degradation is lacking.

Serum complement levels are normal and cir-
culating immune complexes are rarely docu-
mented. Antinuclear antibodies are occasionally
detected.

Peripheral blood smear, posttreatment. (Wright stain X 900)

The pathologic features of TTP consist of
widespread intravascular thrombi involving the
capillaries and arterioles of the heart, brain, kid-
neys, spleen, pancreas, bone marrow, adrenals,
pituitary, thymus, thyroid, and gastrointestinal
tract. The liver and lung parenchyma is relatively
spared. Diffuse tissue necrosis is not observed.
Focal ischemic changes with and without hem-
orrhagic lesions are described. Originally
thought to be composed of agglutinated red
blood cells,* the thrombi are now known to con-
sist of platelet-fibrin aggregates with varying de-
grees of organization.8-'© Immunohistochemical
and ultrastructural studies have revealed suben-
dothelial and intramural fibrin deposits, which
may extend to the lumenal surface with subse-
quent platelet adhesion, aggregation, and throm-
bus formation.'"'* A wide variation and endothe-
lial cell swelling are present. Evidence of an in-
flammatory process within the vessel wall is not
encountered.

Pathophysiology and etiology

An endothelial cell insult within the microvas-
cular system is the likely initial event in TTP.
Physiologic as well as aberrant fibrin synthesis
and deposition may ensue, thereby creating a
nidus for fibrinous extension and platelet aggre-
gation. Endothelial cell function is adversely af-
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fected, particularly the synthesis and metabolism
of prostaglandins.

In TTP, prostacyclin (PGI;) synthesis and cel-
lular release may be markedly reduced.'*'” PGI,
stabilizing factor (PSF) and platelet aggregating
factor inhibitor (PAFI) are also reduced and, in
fact, may be absent.'®'® The end result of the
structural and functional abnormalities is platelet
aggregation. Given the absence of PGI; activity,
this process remains unrestrained and proceeds
via platelet-released thromboxane (PGAy), beta

thromboglobulin, and lipoxygenase metabo-

lites.?® In addition, platelet aggregates trigger the
coagulation cascade through activation of factors
11 and 12, thereby enhancing thrombus forma-
tion.”’ Under normal circumstances, fibrinolysis
would ensue; however, a reduction in plasmino-
gen activator prevents clot lysis from occur-
ring.22-25

TTP has been reported among siblings and
concomitantly in a husband and wife.***” Cases
occurring in relation to various drugs and toxins
including penicillin, ampicillin, neomycin, sulfon-
amides, procainamide, iodine, hydantoin, oral
contraceptive agents, and carbon monoxide are
well described.?%-*2 Infectious agents are not un-
commonly implicated.?®*-*® TTP following vacci-
nation is extremely rare.*’ An underlying malig-
nancy is occasionally discovered.*®

There has been an increase in descriptions of
TTP during pregnancy and the postpartum pe-
riod.*®**! An association with autoimmune dis-
eases, such as rheumatoid arthritis, progressive
systemic sclerosis, Sjogren’s syndrome, ankylos-
ing spondylitis, polymyositis, polyarteritis no-
dosa, Graves’ disease, idiopathic thrombocyto-
penic purpura, and systemic lupus erythematosus
has been observed.*>*?

Immune system

The association between SLE and TTP has
been explored. Initial reports, presented prior to
the development of clinical criteria and serologic
tests currently used in making the diagnosis of
SLE, were based on pathologic findings.***
More recent reports, which have included clini-
cal, serologic, and pathologic information, do,
however, support the association between SLE
and TTP.4849 A large series suggests that the
association is rare, however.%°

SLE is known to predispose to thrombosis.
Reduced PG, activity has been shown.*® Primary
vascular changes (lupus vasculopathy) may induce

51,52
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platelet adhesion, aggregation, and thrombus
formation. Presence of intravascular thrombus
may then cause further vascular damage, thereby
perpetuating the cycle.’**® The association of
various immune disorders with TTP suggests
that the immune system may indeed play an
important pathogenic role.

Platelet-associated IgG has been described and
may help explain the marked thrombocytopenia
and disseminated platelet aggregation found in
TTP.?® Autoantibodies to erythrocytes and leu-
kocytes are rare.’”*®

As previously stated, endothelial cell injury is
the most likely initiating event in TTP. The cause
of such cellular damage and its mechanism of
action are unknown. Immune complex deposi-
tion may be responsible in select cases.”® How-
ever, in the majority of patients, immune com-
plexes are not present. Endothelial cell cytotox-
icity has recently been documented.®

Treatment

Prior to the mid-1950s, the mortality rate from
TTP was approximately 90%. Since that time, it
has decreased to below 50%.

Whole-blood exchange transfusions were
found to be of benefit by Rubenstein et al in
1959.°! Plasma infusions have proved to be effec-
tive and may provide a factor essential for the
synthesis, release, and activity of PGIL,.°%%
Plasma exchange (plasmapheresis) has shown an
encouraging response rate. It is postulated that
factors that cause platelet aggregation (PAF) are
removed, while others that prevent it (PAFI) are
provided.®*-%

Plasmapheresis combined with antiplatelet
therapy (dextran, aspirin, dipyridamole, and oral
sulfinpyrazone) has been successful in treating
TTP, particularly in cases of chronic recurrent
TTP where continuation of antiplatelet medica-
tion may prevent relapses.®’-%° Antiplatelet ther-
apy alone may achieve a complete response, how-
ever, this is rare.”®”!

Glucocorticoids, while commonly combined
with other therapeutic modalities, are moder-
ately effective as single agents when used in phar-
macologic doses.”273

In the past, splenectomy was used early in the
course of treatment for T'TP. The occurrence of
TTP in a patient with a previous splenectomy
strengthens the current trend to perform s4ple-
nectomy only if other therapies have failed.’

Despite the theoretical potential for prostacy-
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clin infusion, responses have not been encourag-
ing.”>® Vincristine has been used with success,

however, cyclophosphamide, nitrogen mustard,
6-mercaptopurine, and azathioprine have not
been effective. Methods such as hemodialysis and
streptokinase infusion are of little value in treat-
ing the primary disorder. Heparin infusion is
likewise ineffective with the exception of treating
TTP complicated by venous thrombosis, pulmo-
nary embolism, or disseminated intravascular co-
agulation (DIC). Agents such as thromboxane
synthetase inhibitors await clinical evaluation.

Summary

TTP is an unusual syndrome characterized by
a pentad of clinical findings, which include fever,
renal insufficiency, changing neurologic status,
thrombocytopenia, and microangiopathic hemo-

lytic anemia. Pathologic features are classic for-

this disorder and include diffuse platelet-fibrin
thrombi within arterioles and capillaries. An as-
sociation between autoimmune disorders and
TTP exists, although the underlying mechanisms
require further definition. Our patient was di-
agnosed as having SLE ten years prior to the
development of TTP. At the time TTP was
diagnosed, there were no clinical or serologic
findings to support active lupus. Further, there
was no evidence of vasculitis or circulating im-
mune complexes. Despite these facts, it seems
unlikely that the association between SLE and
TTP is one of mere chance. The recognition of
decreased PGI; activity in SLE suggests that auto-
antibodies directed not only against PGI, but
PGI,; stabilizing factor, platelet aggregating fac-
tor inhibitor, and conceivably endothelial cells as
well may be present, thereby predisposing such
individuals to the development of TTP. Further,
the recent description of enhanced synthesis of
high-molecular-weight von Willebrand factor
multimers in inflammatory disorders and their
role in platelet aggregation may prove to be a
significant correlate.” Many questions remain
regarding the etiology, course, and therapy in
TTP.

James L. Weick, M.D.

Chairman

Department of Hematology/Oncology
Cleveland Clinic Foundation
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Cleveland, OH 44106
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