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CLINICAL VIGNETTE

A Case of Thrombotic Thrombocytopenic Purpura

Nathan Cox, MD and Reza Khorsan, MD

Introduction

Thrombotic thrombocytopenic purpura (TTP) is a
syndrome involving pathology within multiple organ
systems brought about by microangiopathic
hemolytic anemia with thrombocytopenia. TTP can
arise idiopathically or as a result of numerous
hereditary or acquired conditions. Incidence of
suspected TTP cases has been estimated in the range
of 10 cases per million persons per year. We present
a case of an HIV-positive man presenting with
multiple vague complaints and ultimately being
discovered to have TTP.

Case Report

A 39-year-old man with a past medical history
significant for untreated HIV infection presented with
2 days of abdominal pain and 1 day of left-sided
chest pain. The patient had been in his usual state of
health until he began noting crampy, non-radiating,
constant diffuse abdominal pain about 2 days prior to
presentation. This discomfort was initially tolerable,
but over the subsequent 24 hours became associated
with nausea and vomiting. The patient experienced
no diarrhea. On the day prior to presentation, he also
began to note associated dull, achy left-sided chest
pain, without palpitations or shortness of breath. He
also noted dark discoloration of his urine, without
appreciable change in urine output. He denied fevers
and chills, and by his own report had not experienced
confusion or mental status changes prior to
presentation.

His most recent CD4 count was 177 with an HIV
viral load of 71,000 approximately 8-months prior to
presentation. He had deferred anti-retroviral therapy,
and had had only irregular outpatient follow-up. He
denied prior HIV-related infections.

On arrival to the emergency room, the patient was
afebrile with mild sinus tachycardia. His labs were
notable for anemia, with hemoglobin of 7.5 g/dL
(mean corpuscular volume was borderline low),
thrombocytopenia, with platelet count of 6,000, and

renal insufficiency, with serum creatinine 2.3 mg/dL.
Coagulation studies were within normal limits.
Computed tomography of the abdomen and pelvis
showed no acute abnormality, and ECG was
unremarkable. While in the emergency room the
patient received 2 units of packed red blood cells and
1 unit of platelets — post-transfusion hemoglobin was
6.6 g/dL, and platelet count was 10,000.

The patient was admitted with presumptive diagnosis
of thrombotic thrombocytopenic purpura (TTP).
Peripheral blood smear showed occasional
schistocytes. Initial LDH was markedly elevated at
1146 U/L, and haptoglobin was low at <8 mg/dL.
Within the first 24 hours of hospitalization, he
developed confusion as well as fever. He was treated
with six inpatient sessions of plasmapheresis, with
improvement in hemoglobin level and platelet count.
ADAMTS13 level was undetectable, and serum
ADAMTSI13 antibody was present. Ultimately the
patient was discharged to continue outpatient
treatment for TTP.

Since discharge the patient has continued to require
regular plasmapheresis to maintain blood counts. His
renal function has stabilized. Anti-retroviral therapy
has been started, though it remains to be seen
whether this will improve the underlying hematologic
situation. Repeated measurements of ADAMTSI13
levels have shown recurrence of downtrend when
plasmapheresis is withheld.

Discussion

Pathology: The underlying pathologic injury in TTP
is formation of platelet-rich thrombi in affected
organs. These thrombi form because of large
multimers of von Willebrand factor (vWf) that are
not properly broken down within the vasculature.
Lack of breakdown of these multimers is due to
absent or deficient activity of a specific protease,
ADAMTS13'.  ADAMTSI13 deficiency allows
accumulation of vWf multimers, which leads to
platelet aggregation, and ultimately to formation of
typical platelet thrombi. These thrombi lead to



microangiopathic hemolytic anemia (via mechanical
“shearing” of red blood cells, causing formation of
schistocytes which can be seen on peripheral smear),
thrombocytopenia (through consumption), and organ
dysfunction (through microvascular damage).

Causes: TTP has been noted idiopathically and with
numerous underlying pathologies. Idiopathic cases
are attributable most often to either a lack of
ADAMTSI3 activity or to an antibody directed
against ADAMTS13* *. Multiple other underlying
abnormalities have been implicated in development
of TTP, including disseminated malignancy, multiple
chemotherapeutic and immunosuppressive agents
(such as cisplatin, oxaliplatin, gemcitabine,
cyclosporine, and tacrolimus among many others),
following infection with Shiga toxin-producing E.
coli, during or following pregnancy, in autoimmune
disorders  (especially =~ when  anti-phospholipid
antibodies are present, such as in systemic lupus
erythematosus), secondary to numerous medications
(among them clopidogrel and valacyclovir), and
finally in the setting of HIV*'. Many of these
secondary causes of TTP still involve absent or
deficient ADAMTSI13. In cases of TTP without
ADAMTSI13 deficiency, pathogenesis has not been
fully elucidated, but has been postulated to involve
endothelial injury and genetic factors. Specifically,
HIV-related TTP in which ADAMTS13 level is not
depressed has been attributed at least in part to
endothelial injury, which would presumably favor
formation of microthrombi'.

Diagnosis: A 1964 review of all published cases
yielded a “classic pentad” of clinical findings present
in TTP cases: thrombocytopenia, microangiopathic
hemolytic anemia, neurologic signs and symptoms,
renal function abnormalities, and fever'®. However,
as therapeutic measures have emerged and evolved,
improving prognosis of patients diagnosed and
treated promptly, the importance of early diagnosis
has become paramount. As such, it is now considered
appropriate to initiate treatment for those patients
found to have only otherwise-unexplained
microangiopathic hemolytic anemia and
thrombocytopenia’.

Treatment: The cornerstone of treatment of TTP has
been therapeutic plasma exchange'”. Prior to plasma
exchange, the survival rate in adults was dismal,
around 5%. Since the introduction of plasma
exchange over 30 years ago, this has risen to around
80%. The mode of action in plasma exchange is
thought to be the removal of large vWF multimers,
with replacement by fresh frozen plasma (FFP) or
cryoprecipitate, which have therapeutic levels of
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ADAMTSI13. A case series has shown benefit of
cryoprecipitate over FFP in plasma exchange
therapy'® but another study did not show a
difference'. Simple plasma infusion can be
performed if timely plasma exchange is not feasible,
however, outcomes are inferior'’.

Treatment protocols are largely empirical, with few
formal guidelines. Most typically, plasma exchange
is performed on a daily basis, using 1 to 1.5 plasma
volumes per exchange for five to seven days.
Progress is monitored by following the platelet count,
serum LDH and neurologic symptoms — as these
three parameters improve first. Correction of the
micro-angiopathic hemolytic anemia and kidney
dysfunction lag.

After five to seven treatments, daily plasma exchange
can be stopped, with monitoring of platelets
thereafter. Patients will frequently have exacerbations
and need additional plasma exchanges 2 to 3 times
weekly. If, after two weeks of monitoring, platelets
are stable and there are no other clinical indications
for continued treatment, the central venous catheter
can be removed. Remission is defined as 30 days of
normal platelet counts without the need for plasma
exchange. Occasionally patients will have relapse
after remission, necessitating a new cycle of
plasmapheresis.

Plasma exchange is not without risk. Most of the
morbidity and mortality are due to central venous
catheter infections and thrombosis, or problems
related to catheter insertion, hemorrhage, or
pneumothorax®. Furthermore, the procedure can
precipitate hypocalcemia and hypotension.

In addition to the cornerstone plasma exchange, there
seems to be a role for glucocorticoids. They are most
commonly given to patients with idiopathic TTP,
concurrent with plasma exchange, or to patients who
have relapsed. Doses are usually 1 to 2 mg of
prednisone per kg per day, or one gram of
methylprednisolone per day for three days
intravenously®'.

In patients with refractory or relapsing disease, other
immunosuppressive agents may be tried. Rituximab
has shown some benefit***, as has cyclosporine in a
few case reports*?®. Vincristine, cyclophosphamide
and IVIG may also have a role in refractory cases>”
2 However, none of these medications should be a
substitute for plasma exchange.
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