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Complications of plasma exchange in
patients treated for thrombotic
thrombocytopenic purpura. IV. An additional
study of 43 consecutive patients, 2005 to
2008

Because of increasing frequency and the frequent uncer-
tainty of the diagnosis of thrombotic thrombocytopenic
purpura (TTP), complications caused by plasma exchange
(PE) are a critical consideration for initial management
decisions. The Oklahoma TTP-HUS Registry has prospec-
tively assessed each PE procedure for all patients treated
for clinically diagnosed TTP since 1996. The Registry is an
inception cohort of all consecutive patients in 58 of Okla-
homa’s 77 counties who were diagnosed with TTP or
hemolytic uremic syndrome (HUS) and for whom PE was
requested; in this report we use the term TTP to describe
all patients. We have previously reported data on 206
patients treated in 1996 through 2005;1-3 this report
describes our experience during 2005 to 2008, confirming
the substantial risks associated with PE treatment for TTP.

From June 26, 2005, to June 25, 2008, 43 consecutive
patients were treated with PE treatment for their first
episode of clinically diagnosed TTP. Ten (23%) patients
had an unexpected, alternative diagnosis established after
PE was begun that explained their acute disorder (sepsis 6,
HIV infection 2, cancer 1, multiorgan failure 1); they are
included in this analysis. Catheters are typically placed by
interventional radiologists, although some were placed by
surgeons or intensive care physicians. Details of our defi-
nitions for major and minor complications and com-
plications related to central venous catheters or plasma
reactions have been previously described.1

Seven (16%) of 43 patients treated with 502 proce-
dures (median, 7) had 8 major complications; 2 patients
died, both from sepsis caused by methicillin-resistant Sta-
phylococcus aureus (Table 1). In both patients, the source
of the sepsis was attributed to the indwelling central
venous catheter; the patients were in different community
hospitals 19 months apart. In Patient 1, autopsy revealed
aspergillosis as the etiology for the abnormalities that
had initially suggested the diagnosis of TTP; the other 6
patients had no alternative etiologies. Patient 2 had had
another major complication earlier during her course
when her initial catheter had become obstructed, requir-
ing removal and placement of a new catheter in the oppo-
site internal jugular vein. Four other patients had nonfatal
catheter-related major complications. In 1 patient, throm-
bosis of her internal jugular catheter prevented a planned
final procedure. In 1 patient, continuous bleeding at the
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Fig. 2. Histogram of HP-Nak cells that reacted with various

serum samples. HP-mock cells and HP-Nak cells were incu-

bated with well-characterized human serum samples, washed

with phosphate-buffered saline, and labeled with a mixture of

secondary antibodies (fluorescein isothiocyanate–conjugated

anti-human IgM and phycoerythrin-conjugated anti-human

IgG) obtained from Jackson ImmunoResearch Laboratories

(West Grove, PA). Representative flow cytometric profiles are

shown. The serum samples were obtained from a random

healthy donor (#1), patients with PLT transfusion refractori-

ness (#2 and #4), and a patient with neonatal alloimmune

thrombocytopenia (#3). Thin lines and bold lines indicate

HP-mock cells and HP-Nak cells, respectively.
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internal jugular catheter insertion site required red blood
cell (RBC) transfusion. One patient had a purulent infec-
tion at the internal jugular catheter insertion site requiring
removal and placement of a new catheter. One patient
had a pneumothorax after insertion of a left subclavian
catheter that required a chest tube. One patient had a

major plasma-related complication; transient hypoxia
attributed to an immune reaction required the PE proce-
dure to be discontinued but the patient responded
promptly to treatment by respiratory therapy (Table 2).

Twenty-one (49%) patients had minor complications,
including 5 patients who also had major complications; 20

TABLE 1. Deaths caused by sepsis attributed to indwelling central venous catheters
Patient Age (years), race, sex Cause of death Comments

1 62, white, male MRSA sepsis, presumed
related to the central
venous catheter. Also
endocarditis and
pulmonary infarcts caused
by aspergillus.

Platelet (PLT) count unchanged with PE. Chills and fever, antibiotic
treatment, Day 7; positive blood cultures for MRSA, Day 8; death,
Day 11. Diagnosis at autopsy: a mobile 3-cm thrombus around
pacemaker leads (placed 1 month previously) in the right ventricle,
infected with aspergillus; this was the etiology of the abnormalities
that had been initially diagnosed as TTP. MRSA isolated from a
subcutaneous abscess at the catheter insertion site as well as from the
cardiac thrombus. ADAMTS13 65%.

2 66, white, female MRSA sepsis, presumed
related to the central
venous catheter.

Normal PLT count after 11 PE and steroids and then recurrent
thrombocytopenia when PE tapered. Catheter obstruction requiring new
catheter on Day 16, daily PE resumed and continued through Day 25.
Fever, Day 23; severe thrombocytopenia, cerebral hemorrhage, positive
blood cultures for MRSA, antibiotic treatment, Day 24; death, Day 26.
ADAMTS13 < 3%, strong inhibitor.

MRSA = methicillin-resistant S. aureus.

TABLE 2. Major complications of PE treatment in patients with clinically suspected TTP-HUS*
Complications Current study 2005-2008 (n = 43)† Total patients 1996-2008 (n = 249)†

Catheter-related complications
Death 2 7

Pulmonary hemorrhage and pneumothorax 0 3
Systemic infection 2 4

Non-fatal complications 5 59
Systemic infection 0 29
Documented bacteremia 0 24
Suspected bacteremia‡ 0 3
Fungemia 0 2

Local infection at catheter insertion site§ 1 1
Thrombosis 2 22

Catheter obstruction§ 2 17
Venous thrombosis requiring systemic anticoagulation 0 5

Pulmonary hemorrhage 0 2
Retroperitoneal hemorrhage 0 1

Catheter insertion site hemorrhage|| 1 1
Pericardial tamponade 0 1
Pneumothorax¶ 1 2

Plasma-related complications (none were fatal)
Hypotension requiring dopamine 0 7
Anaphylaxis with cardiac arrest 0 1
Serum sickness 0 2
Hypoxia** 1 6
Vomiting‡‡ 0 1

* The classification of complications as central venous catheter-related or plasma-related and the definition of major complications have
been previously described.1

† Among the 43 patients, 2005 to 2008, 7 patients had 8 major complications. Among all 249 patients, 1996 to 2008, 64 patients had 83
major complications.

‡ Negative blood cultures but presence of systemic symptoms required treatment with a full course of parenteral antibiotics for presumed
sepsis.

§ Required removal of the catheter and placement of a new catheter.
|| Required RBC transfusion.
¶ Required placement of a chest tube.
** Required stopping PE and mechanical ventilation by respiratory therapy. All reactions were transient, attributed to immune reactions,

and responded to treatment. No episodes of transfusion-related acute lung injury (TRALI) occurred.
‡‡ Required stopping PE.
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patients had no complications. The majority of the minor
complications were urticaria (9 patients); other minor
complications included dyspnea responding to nasal
cannula oxygen and hypotension responding to intrave-
nous fluids. Some patients had more than one minor
complication.

In addition to the data on patients’ initial episodes,
during the 12 years of our analysis, 14 of the 249 patients
had 29 subsequent episodes. There were 13 major com-
plications during 9 episodes in 5 of these patients. One
patient died of a myocardial infarction that occurred
during a PE procedure for her first relapse; the role of the
PE was unknown. Nonfatal complications in the other 4
patients included 8 episodes of bacterial sepsis, one
occurrence of femoral venous thrombosis requiring
anticoagulation, 2 occurrences of catheter obstruction
requiring a new catheter, and 1 acute plasma reaction
manifested by syncope and hypotension that required
transfer to an intensive care unit.

Our experience with major complications of PE treat-
ment is different from other recent reports4,5 that
described no deaths and rare severe complications. The
difference may be related to two factors. 1) All of our
patients had TTP or were initially suspected to have TTP
and therefore were critically ill and at higher risk for com-
plications.5 2) We systematically document outcomes of
each procedure on every patient prospectively, and we
continue follow-up after PE treatments are discontinued.

In summary, over the past 3 years, 7 (16%) of 43
patients had major complications from PE treatment for
TTP; 2 of these 7 patients (4.7% of all 43 patients) died
related to PE complications. These data are consistent with
our total 12-year experience. During these 12 years we have
observed 83 major complications of PE in 64 (26%) of 249
consecutive patients treated for their first episode of TTP
with 2924 procedures (median, 8); the complications were
fatal in 7 (2.8%) patients. The rate of major complications
has been consistent across the 12 years of these studies.
Awareness of the risks of PE is essential for the evaluation
and management of patients in whom the diagnosis of TTP
and treatment with PE are considered.
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