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LEARNING OBJECTIVES

After completing this course, the reader will be able to:

1. List the diagnostic criteria for thrombotic thrombocytopenic purpura.

2. Describe how occult disseminated malignancy can mimic the clinical features of thrombotic thrombocytopenic
purpura.

3. Identify the clinical clues that indicate additional diagnostic evaluation for possible malignancy in a patient with
suspected thrombotic thrombocytopenic purpura.

Access and take the CME test online and receive 1 AMA PRA Category 1 Credit™ at CME.TheOncologist.comCMECME

ABSTRACT

Background. Patients with disseminated malignancy
who present with microangiopathic hemolytic anemia
and thrombocytopenia may be misdiagnosed as throm-
botic thrombocytopenic purpura (TTP), resulting in in-
appropriate plasma exchange treatment, a procedure
with major risk, and delay of appropriate chemother-
apy.

Purpose. To assess clinical features that may distin-
guish occult disseminated malignancy from TTP.

Patients and methods. We report the 17-year experi-
ence of The Oklahoma TTP-Hemolytic-Uremic Syn-
drome (HUS) Registry (1989 –2005) and a systematic
review of previously published case reports.

Results. Ten of 351 patients in the Oklahoma Registry

who were initially diagnosed with TTP and treated with
plasma exchange were subsequently discovered to have
disseminated malignancy. Only one patient had a his-
tory of cancer. In these 10 patients, neurologic abnor-
malities, hematocrit, platelet count, and serum
creatinine were not different from the 133 concurrent
patients with idiopathic TTP. Patients with dissemi-
nated malignancy had a longer duration of symptoms,
more frequent presence of respiratory symptoms,
higher lactate dehydrogenase levels, and more often
failed to respond to plasma exchange treatment. Diag-
nosis of malignancy was made by bone marrow biopsy
in six patients but not until autopsy in two patients. A
systematic literature review identified 19 additional pa-
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tients, reported from 1965 to 2005, in whom TTP or
HUS was initially suspected and systemic malignancy
was subsequently discovered. Fourteen different malig-
nant disorders were diagnosed in these 29 patients.

Conclusions. Occult disseminated malignancy may

mimic TTP. A search for systemic malignancy, in-
cluding a bone marrow biopsy, is appropriate when
patients with TTP have atypical clinical features or
fail to respond to plasma exchange. The Oncologist
2007;12:11–19

INTRODUCTION

The initial diagnosis of thrombotic thrombocytopenic pur-
pura (TTP) may be uncertain because other disorders that
can cause microangiopathic hemolytic anemia and throm-
bocytopenia, the principal diagnostic criteria, may not be
initially apparent [1]. Disseminated malignancy is an im-
portant consideration in the differential diagnosis of TTP
[2] since cancer has been well described for many years as
a cause of microangiopathic hemolytic anemia and throm-
bocytopenia [3–7]. Although in most patients the dissemi-
nated malignancy that causes microangiopathic hemolytic
anemia and thrombocytopenia is easily recognized, in some
patients, the malignancy is not clinically apparent, and
therefore TTP is diagnosed and plasma exchange treatment
is begun. Failure to diagnose disseminated malignancy ex-
poses the patient to the major risks of plasma exchange [8]
and causes delay of appropriate chemotherapy. However,
failure to urgently initiate plasma exchange treatment in a
patient with TTP may result in death.

To address this diagnostic dilemma, we reviewed the
clinical features of patients in The Oklahoma TTP-Hemo-
lytic-Uremic Syndrome (HUS) Registry who were initially
diagnosed as TTP and treated with plasma exchange before
a disseminated malignancy was discovered. We also per-
formed a systematic literature review to identify all previ-
ously published reports of patients with disseminated
malignancy who presented with microangiopathic hemo-
lytic anemia and thrombocytopenia and in whom the diag-
nosis of TTP or HUS was considered. Our goal was to
define the clinical features of these patients that may sug-
gest a search for disseminated malignancy.

PATIENTS AND METHODS

The Oklahoma TTP-HUS Registry
The Registry, begun on January 1, 1989, includes all con-
secutive patients for whom the Oklahoma Blood Institute
(OBI) is requested to provide plasma exchange treatment
for clinically diagnosed TTP or HUS [2, 9] based on the
presence of microangiopathic hemolytic anemia and throm-
bocytopenia without an apparent etiology [1]. Since the
OBI is the sole provider of plasma exchange services for all
hospitals in central, western, and southeastern Oklahoma,

the Registry is an inception cohort of all consecutive pa-
tients in a defined geographic region. The standard practice
in our region is to treat all adult patients who have clinically
diagnosed TTP or HUS, as well as children with TTP or
atypical HUS, with plasma exchange. Therefore, the only
patients systematically excluded from the Registry are chil-
dren with typical (diarrhea-associated) HUS who are not
treated with plasma exchange. Because the Registry enrolls
patients at the time of the initial clinical diagnosis of TTP
when plasma exchange treatment is begun, these patients
describe the complete community experience and spectrum
of disorders that can mimic TTP.

Registry patients are assigned in a hierarchical order to
one of six clinical categories based on their initial presen-
tation: (a) patients who have had a hematopoietic stem cell
transplantation; (b) patients who are pregnant or postpar-
tum; (c) patients with drug-associated TTP or HUS; (d) pa-
tients who have a prodrome of bloody diarrhea; (e) patients
who have a concurrent additional disorder known to be as-
sociated with TTP or HUS or who have the diagnosis of an
alternative etiology made after plasma exchange is begun;
and (f) patients whose presentation is idiopathic [2, 9]. Data
are recorded in Microsoft Access for all patients. Lactate
dehydrogenase (LDH) levels are normalized to an upper
limit of normal of 200 U/l to compare results among differ-
ent hospitals. All hospital and follow-up data are complete
to the present time for 349 of 351 patients enrolled through
December 2005. Since November 13, 1995, serum samples
have been obtained immediately before beginning the first
plasma exchange treatment [2, 9]. ADAMTS13 (a disinte-
grin and metalloproteinase with a thrombospondin type 1
motif, member 13) activity was measured by Drs. Bernhard
Lämmle and Johanna Kremer Hovinga (University Hospi-
tal Inselspital, Berne, Switzerland) using their previously
published immunoblotting method [10, 11]. The Registry is
approved by the institutional review board of each partici-
pating hospital.

Systematic Review of Published Reports
Ovid software was used to search the Medline database
through January 2006. The keywords and medical subject
heading (MeSH) terms searched for TTP were “thrombotic
thrombocytopenic purpura,” “hemolytic uremic syn-
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drome,” “microangiopathic hemolytic anemia,” and
“thrombotic microangiopathy.” The key words and MeSH
terms searched for malignancy were “cancer,” “carci-
noma,” “sarcoma,” “neoplasm,” and “malignancy.” The
search was limited to the English language. All articles
identified by both one of the TTP terms and one of the ma-
lignancy terms were reviewed, and their bibliographies
were searched for additional relevant articles. Articles were
excluded after review if they had no primary patient data or
focused on complications of chemotherapy for malignancy.
Patients reported in the selected articles were included in
our analysis if they fulfilled the following criteria: (a) TTP
or HUS was initially suspected; (b) malignancy was not
considered as an initial diagnosis and the patient had not re-
ceived chemotherapy or had evidence for malignancy
within the past year; and (c) there was no evidence for dis-
seminated intravascular coagulation (DIC). Patient selec-
tion was performed independently by three of the authors
(N.K., K.K.F., and J.N.G.).

RESULTS

Oklahoma Registry Patients

Patient Characteristics
The Oklahoma TTP-HUS Registry has enrolled and pro-
spectively followed 351 consecutive patients who were
treated with plasma exchange for a diagnosis of TTP or
HUS for 17 years, from January 1, 1989 to December 31,
2005. Ten (3%) patients were initially diagnosed with TTP
and began treatment with plasma exchange, and systemic
malignancy was subsequently discovered. Their presenting
features and clinical courses are described in Table 1. Each
of these patients fulfilled the diagnostic criteria for TTP:
microangiopathic hemolytic anemia and thrombocytopenia
without an apparent alternative etiology [1]. These 10 pa-
tients presented in seven different years from 1995 to 2005
and in nine different hospitals; the diagnosis of TTP was
made by 10 different hematologists. Initially, 9 of the 10 pa-
tients were considered to have idiopathic TTP; one had hu-
man immunodeficiency virus (HIV) infection and therefore
was in the clinical category described as having a concur-
rent additional disorder [9].

The median age of the 10 patients was 56 years; seven
patients were men. Patient 6 was the only patient with a his-
tory of previous cancer. She was diagnosed with breast can-
cer 3 years earlier; 4 of 17 axillary lymph nodes had been
involved with metastatic carcinoma, and she received adju-
vant chemotherapy. She was thought to be cancer-free at
the time of her presentation; her physical examination,
chest x-ray, and computed tomography (CT) scans of her

chest and abdomen were normal. Her case has been previ-
ously reported [12].

Presenting Clinical and Laboratory Features
Weakness, dyspnea and cough, fever, and abdominal pain
were the most common presenting symptoms. Among the
seven patients with symptoms of dyspnea and cough, the
chest x-ray was normal in patient 6; patient 3 had only a
right pleural effusion; the other five patients had bilateral
pulmonary infiltrates or congestion. Patients 2, 4, and 9 also
had normal bronchoscopies. The median duration of symp-
toms prior to the diagnosis of TTP in all 10 patients was 21
days (range, 1–85 days); however, in some patients, the ill-
ness seemed to become acute on the day of hospitalization.
Two patients had severe neurologic abnormalities; six oth-
ers had confusion. Six patients had increased creatinine lev-
els; patients 4, 9, and 10 had acute renal failure that required
dialysis. All patients had increased LDH levels; four had
values exceeding 5,000 U/l. Prothrombin time, activated
partial thromboplastin time, and fibrinogen levels were nor-
mal in seven patients; in patient 4, abnormal coagulation
tests were attributed to acute liver failure; in patient 5, DIC
was suspected; no coagulation tests were done in patient 1.
ADAMTS13 activity was measured in eight patients; the
median value was 50% (range, 13%–100%). Patient 9, who
had HIV infection, had the lowest value.

Clinical Course
The median number of plasma exchange treatments was
five (range, 1–9). Patient 2 fulfilled criteria for response to
plasma exchange treatment with an increased platelet count
to �150,000/�l; in retrospect, it was assumed that effective
treatment for pneumonia and hypotension was responsible
for the platelet count recovery.

Disseminated malignancy was diagnosed 2–14 days
(median, 6 days) after the initial diagnosis of TTP. In six
patients, disseminated malignancy was diagnosed by bone
marrow biopsy. In patient 3, the serum alkaline phosphatase
was 1,003 IU/l, suggesting obstructive liver disease. Al-
though CT scans were normal, a subsequent bone scan in-
dicated metastatic cancer that was then documented by
bone marrow biopsy. Pancreatic carcinoma was suggested
by a serum cancer antigen 19-9 level of 14,541. In patient
10, the extremely elevated LDH level of 10,126 U/l and a
serum uric acid level of �24 mg/dl suggested tumor lysis;
therefore, bone marrow biopsy was done on the day after
initiation of plasma exchange that diagnosed diffuse large
B-cell lymphoma. In four other patients, the diagnosis was
also made by bone marrow biopsy. A bone marrow biopsy
was done in patient 4 because of neutropenia (absolute neu-
trophil count, 684/�l) in addition to the anemia and throm-
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bocytopenia. Bone marrow biopsy was done after the
discovery of a breast mass in patient 7 and because of no
response to plasma exchange in patients 1 and 5. An addi-
tional indication for the bone marrow biopsy in patients 5
and 7 was the presence of many nucleated red cells on the
peripheral blood smear.

In patients 2, 8, and 9, bone marrow biopsies were nor-
mal. Patient 2 was the only patient who did not have evi-
dence for multiorgan dissemination. In this patient, diffuse,
extensive squamous cell carcinoma was diagnosed by an
open-lung biopsy after bronchoscopy had been normal. It
was then assumed that cancer was the etiology of his bilat-
eral pulmonary infiltrates and that he did not have concom-

itant TTP. Patient 8 presented with an ST-elevation
myocardial infarction; sepsis was initially suspected to be
the etiology of her anemia and thrombocytopenia; TTP was
diagnosed and plasma exchange begun on her second hos-
pital day. When there was no response to plasma exchange,
CT scans were done that demonstrated metastatic renal can-
cer. Patient 9 was initially assumed to have a systemic in-
fection because of his HIV infection and interstitial
pulmonary infiltrates. TTP was diagnosed and plasma ex-
change begun on his sixth hospital day when no infection or
malignancy was found by CT scans or bronchoscopy. Dis-
seminated Kaposi’s sarcoma was discovered at autopsy.
Patient 6 did not have a bone marrow biopsy; she died sud-

Table 1. Presenting features and clinical course of 10 patients with systemic malignancy from the Oklahoma Registry who
were initially diagnosed as TTP

Pt

Age,
race,
sex Year

Previous
diagnosis
of
cancer,
interval
(years)

Duration
of
symptoms
(days)

Presenting
symptoms

Neurologic
abnormality

Hct
(%)

Plt
(10�3/�l)

Cr
(mg/dl)

LDH
(U/l)

Coagulation
assays

Days from
diagnosis
of TTP to
diagnosis
of
malignancy Final diagnosis

Method
of
diagnosis

Days
from
diagnosis
of
malignancy
to death

1 91
WM

1995 No 16 Weakness,
melena

None 21 18 1.0 680 NA 7 Refractory
anemia with
excess blasts

Bone
marrow
biopsy

17

2 49
HM

1997 No 37 Cough,
fever

Coma 23 71 3.0 9,000 PT 11.1; PTT 34;
Fgn 380

10 Non-small cell
lung cancer

Open lung
biopsy

12

3 73
HM

1998 No 27 Weakness,
abdominal
pain,
dyspnea,
fever

Confusion 19 17 1.0 2,538 PT 15.6; PTT
25.6; Fgn 206

3 Pancreatic
carcinoma

Bone
marrow
biopsy

2

4 20
AIM

1999 No 85 Weakness,
abdominal
pain,
cough,
fever,
arthralgia

Confusion 28 31 16.0 3,249 PT 13; PTT 33;
Fgn 62

3 Acute
lymphocytic
leukemia

Bone
marrow
biopsy

0

5 66
WM

1999 No 30 Weakness,
dyspnea,
weight loss

Confusion 19 24 1.4 5,865 PT 16; Fgn 117 9 Non-small cell
lung cancer

Bone
marrow
biopsy

4

6 52
WF

2000 Breast, 3 19 Weakness,
abdominal
pain,
dyspnea

Confusion 25 12 1.0 1,431 INR 1.2; PTT 25;
Fgn 424

3 Breast
carcinoma

Autopsy 0

7 86
WF

2001 No 8 Weakness Left-sided
weakness,
slurred
speech

19 24 1.7 401 PT 11; PTT 28;
Fgn 375

4 Breast
carcinoma

Bone
marrow
biopsy

14

8 59
WF

2003 No 1 Chest pain None 25 23 3.0 6,757 PT 19.9; INR 2.5;
PTT 32.7; Fgn
326

14 Renal cell
carcinoma

CT scan 61

9 45
WM

2003 No 23 Fever,
abdominal
pain,
dyspnea,
edema

None 20 2 4.0 1,021 PT 12.3; INR 1.2;
PTT 34; Fgn 258

10 Kaposi’s
sarcoma

Autopsy 0

10 50
BM

2005 No 14 Cough,
fever,
myalgias

Confusion 20 16 6.8 10,126 INR 1.4; PTT 36;
Fgn 301

1 Non-Hodgkin
lymphoma

Bone
marrow
biopsy

9

Clinical features of the 10 patients from The Oklahoma TTP-Hemolytic-Uremic Syndrome Registry who were initially
diagnosed with TTP and subsequently discovered to have systematic malignancy. Duration of symptoms describes the
interval from the onset of symptoms until the initial diagnosis of TTP and first plasma exchange treatment.
Abbreviations: AIM, American Indian male; BM, black male; Cr, serum creatinine; CT, computerized tomography; Fgn,
fibrinogen; Hct, hematocrit; HM, Hispanic male; INR, international normalized ratio; LDH, serum lactate dehydrogenase
(normalized to an upper limit of normal of 200 U/l); NA, not available; Plt, platelet count; Pt, patient; PT, prothrombin time;
PTT, activated partial thromboplastin time; TTP, thrombotic thrombocytopenic purpura; WF, white female; WM, white
male.
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denly on her third hospital day, and systemic microvascular
metastatic breast cancer was identified at autopsy, but only
by microscopic examination. Marrow involvement at au-
topsy suggested that a bone marrow biopsy would have
demonstrated the metastatic cancer [12].

All 10 patients died soon after the initial diagnosis of
TTP (median, 12 days; range, 3–75 days). Of the eight pa-
tients who were diagnosed before death, only patient 10 re-
ceived chemotherapy, but he died 6 days after beginning
cyclophosphamide/ doxorubicin/vincristine/prednisone/
rituximab treatment. Patients 2 through 5 died before che-
motherapy could be administered; patients 1, 7, and 8 were
considered to be too ill to receive chemotherapy.

The final diagnoses included eight different malignan-
cies: breast carcinoma (two patients), non-small cell lung
cancer (two patients), pancreatic carcinoma, renal carci-
noma, myelodysplasia (refractory anemia with excess
blasts), acute lymphoblastic leukemia, diffuse large B-cell
lymphoma, and Kaposi’s sarcoma (one patient each).

Comparison of Patients with Disseminated Malignancy
to Patients with Idiopathic TTP
Table 2 compares the 10 patients in whom disseminated
malignancy was diagnosed to the 133 patients enrolled dur-
ing the same period of time (1989–2005) whose final clin-
ical category assignment was idiopathic TTP. Patients with
idiopathic TTP were selected for this comparison because
this was the initially assigned clinical category for 9 of our
10 patients and would have been their definitive clinical
category assignment if malignancy had not been diagnosed.
Patients with malignancies were more often men, had a
longer duration of symptoms before the diagnosis of TTP,
more frequently presented with respiratory symptoms of
dyspnea and cough, and had greater elevations of serum
LDH. Only 3 (2%) of the 133 patients with idiopathic TTP
had LDH values over 5,000 U/l (5,955–12,587 U/l). How-
ever, there was no significant difference in age, race, fre-
quency of neurologic abnormalities, severity of anemia and
thrombocytopenia, serum creatinine, or ADAMTS13 activ-
ity. Although no patients with disseminated malignancy
had severely deficient ADAMTS13 activity (�5%), this
was not different from patients with idiopathic TTP, 70% of
whom also did not have severely deficient ADAMTS13 ac-
tivity. Patients with disseminated malignancy responded
less often to plasma exchange and had a higher mortality
rate.

Previously Reported Patients
The literature search identified 445 articles; 318 were ex-
cluded because of the criteria described in Patients and
Methods; 18 of the 127 reviewed articles reported 19 pa-

tients in whom cancer was not initially apparent and TTP or
HUS was suspected as the etiology for microangiopathic
hemolytic anemia and thrombocytopenia (Table 3) [13–
30]. The presenting clinical features of these 19 patients
were similar to our 10 patients (Table 1): 11 were male; the
median age was 58 years. Fourteen patients had no previous
diagnosis of cancer. The median duration of symptoms, re-
ported for 11 patients, was 21 days; in five patients, the du-
ration of symptoms was only 2–5 days. Six patients had
presenting symptoms of pain other than abdominal pain
(four back pain, one bone pain, and one jaw pain), symp-
toms that were not reported by our 10 patients with dissem-
inated malignancy. Among our 133 patients with idiopathic
TTP, a presenting symptom of back pain was rare; present-
ing symptoms of bone or jaw pain were not reported. Re-
spiratory symptoms were reported in only 3 of the 19
patients. Four patients had severe neurologic abnormalities.
The severity of anemia was similar to our 10 patients, with
a median hematocrit of 26%; the thrombocytopenia was
less severe, with a median platelet count of 59,000/�l. The
median time from the initial presentation to the diagnosis of
malignancy was 14 days. In six patients, the malignancy
was diagnosed by bone marrow biopsy. Bone marrow bi-
opsies were done in eight other patients; they were normal
in six; one had marrow necrosis and one had an inaspirable
marrow with no biopsy. In six patients, malignancy was not
diagnosed until autopsy; in patients 2 and 9, the malignancy
was apparent only when microscopic examination of the
autopsy tissues was performed.

Sixteen of these 19 patients had malignancies that were
different from those of our 10 patients: gastric carcinoma
(five patients), prostate carcinoma (four patients), carci-
noma of unknown primary (three patients), anal squamous
cell carcinoma (two patients), and colon carcinoma and
multiple endocrine neoplasia type I (one patient each). Out-
comes were reported for 18 patients. As opposed to our 10
patients, five were in remission at the time of the report.

DISCUSSION

Microangiopathic hemolytic anemia and thrombocytopenia
caused by systemic malignancies have been well described
[3–7], but it is uncommon for microangiopathic hemolytic
anemia and thrombocytopenia to be the predominant pre-
senting clinical features in patients whose systemic malig-
nancy is not initially apparent. Although occult malignancy
causing microangiopathic hemolytic anemia and thrombo-
cytopenia may be uncommon, it is an important consider-
ation in the evaluation of patients for TTP. In the Oklahoma
TTP-HUS Registry, 10 (3%) of 351 patients who were ini-
tially diagnosed as having TTP and treated with plasma ex-
change were subsequently and unexpectedly diagnosed
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with disseminated malignancy. Only systemic infections
have been a more common cause of an incorrect initial di-
agnosis of TTP in the Oklahoma Registry [2]. Many differ-
ent malignancies may mimic TTP; there were 14 different

malignant disorders (Tables 1, 3) in the 29 patients de-
scribed in this report.

The importance of prompt diagnosis of the systemic ma-
lignancy is to provide an opportunity for treatment with ap-

Table 2. Comparison of Oklahoma Registry patients with a final diagnosis of systemic malignancy to patients with
idiopathic TTP

Clinical
features

Disseminated
malignancy (n � 10)

Idiopathic
TTP (n � 133) p

Age, years 56 47 .106

Race, % black 10 28 .290

Sex, % female 30 73 .008

Duration of symptoms, days 21 8 .005

Presenting symptoms, %

Weakness 70 53 .347

Cough, dyspnea 70 26 .007

Fever 50 31 .292

Abdominal pain 40 35 .745

Chest pain 30 10 .085

Nausea/vomiting 20 53 .052

Diarrhea 10 23 .456

Bleeding/purpura 10 32 .282

Neurologic abnormalities, %

Severe 20 47 .128

Minor 60 29

None 20 24

Laboratory data

Hematocrit, % 21 22 .868

Platelet count, 103/�l 21,000 13,000 .328

Creatinine, mg/dl 2.4 2.0 .761

LDH, U/l 2894 1260 .045

ADAMTS13

Median activity, % 50 (8) 23 (81) .167

�5% activity, % of patients 0 30% .102

Response to PE, % 10 82 (125) �0.001

Death (within 30 days), % 90 20 �0.001

Clinical features of the 10 patients from The Oklahoma TTP-Hemolytic-Uremic Syndrome Registry who were initially
diagnosed with TTP and subsequently discovered to have systematic malignancy are compared to the 133 patients enrolled
during the same period of time (1989–2005) whose final clinical category assignment was idiopathic TTP. Medians are
shown for continuous variables. Statistical comparisons between groups were made using the Wilcoxon rank-sum test for
continuous data and the chi-square or Fisher’s exact test for categorical data. Duration of symptoms describes the interval
from the patient’s description of their onset of symptoms until the initial diagnosis of TTP and first plasma exchange
treatment. The severe neurologic abnormalities that were present at diagnosis of TTP or occurred during the hospital course
were coma, stroke, seizure, or focal neurologic signs. Common minor abnormalities were confusion, transient visual
symptoms, and severe headache. Laboratory data are median values. Values for LDH are normalized to an upper unit of
normal of 200 U/l. ADAMTS13 activity was measured on 8 of 10 and 81 of 133 patients; values �5% are considered to be
characteristic of TTP [38]. Response is defined as achievement of a normal platelet count within 7 days of completing
plasma exchange [2]; eight patients are not included in the analysis of patients with idiopathic ITP: five died before plasma
exchange could be begun and three resolved without plasma exchange. Death is recorded if it occurred within 30 days of
plasma exchange treatment [9].
Abbreviations: ADAMTS13, a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13; LDH,
lactate dehydrogenase; PE, plasma exchange; TTP, thrombotic thrombocytopenic purpura.
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Table 3. Presenting features and clinical course of 19 previously reported patients with systemic malignancy who were
initially diagnosed as TTP

Pt Reference

Age,
race,
sex

Previous
diagnosis
of
cancer,
interval
(years)

Duration
of
symptoms
(days)

Presenting
symptoms

Neurologic
abnormality

Hct
(%)

Plt
(103/�l)

Cr
(mg/dl)

LDH
(U/l)

Coagulation
assays

Days from
presentation
to diagnosis
of
malignancy

Final
diagnosis

Method
of
diagnosis

Days from
diagnosis of
malignancy
to death

1 [13] 37
HM

No 5 Epistaxis Vertigo,
blurred vision

22 32 — — Nl 35 Gastric
carcinoma

Lymph
node
biopsy

26

2 [14] 56 F Anus, 5 3 Weakness Right-side
weakness,
dysphasia

11 65 — — — 4 Anal
squamous
carcinoma

Autopsy 0

3 [15] 55 M No 4 Epistaxis,
intestinal
bleeding

None 11 20 — — PT 14; Fgn 500 4 Gastric
carcinoma

Autopsy 0

4 [16] 25
BF

No 21 Weakness,
bone pain

None 24 100 Nl 2,500 Nl 1 Gastric
carcinoma

Bone
marrow
biopsy

210

5 [17] 35 M No 40 Fever,
weight
loss, jaw
pain

Disorientation,
left
hemiparesis

26 70 Nl 950 PT 56; Fgn 270 6 Non-small
cell lung
cancer

Autopsy 0

6 [18] 81 M Colon, 5 — — — 37 20 10.8 — Fgn 265 120 Prostate
carcinoma

Bone
biopsy

—

7 [19] 72
WM

No 3 Oliguria,
hematuria

Transient right-
side weakness

35 21 10.9 — PT Nl; PTT 30;
Fgn 250

154 Prostate
carcinoma

Prostate
biopsy

Remission

8 [20] 55 F Breast, 2 21 Dyspnea None 37 34 Nl 3,525 PT 13.2; PTT 32.1 14 Breast
carcinoma

Autopsy 0

9 [21] 69
WF

No — Fever Disorientation 24 64 1.5 1,743 PT 13.5; Fgn 978 — Non-
Hodgkin
lymphoma

Autopsy 0

10 [22] 36 F No 56 Back pain,
dyspnea

None 25 59 0.5 1,119 PT 13.5; PTT 29.6;
Fgn 342

3 Carcinoma,
unknown
origin

Bone
marrow
biopsy

156

11 [23] 44
WF

No — Abdominal
pain, fever,
petechiae

Confusion 40 8 1.8 3,585 PT 12; PTT 30;
Fgn 500

11 Multiple
endocrine
neoplasia,
type I

Autopsy 0

12 [24] 67 M No — Back pain None 36 4 11.8 1,968 Nl 14 Prostate
carcinoma

PSA,
ultra-
sound,
bone
scan

Remission

13 [25] 33 M No 30 Abdominal
and back
pain

None 19 66 0.8 7,455 Nl 1 Gastric
carcinoma

Bone
marrow
biopsy

30

14 [26] 60
AF

Anus, 2⁄3 — Dyspnea,
oral
bleeding

None 14 31 1.3 381 PT 12; PTT 23;
Fgn 469

90 Anal
squamous
carcinoma

CT scan 60

15 [27] 87 M No — Vomiting No 28 61 8.3 1 Nl — Prostate
carcinoma

Prostate
biopsy

Remission

16 [28] 67
AM

No 30 Back and
abdominal
pain, fever,
weight loss

Confusion 29 23 0.8 1239 Nl 14 Colon
carcinoma

Colono-
scopy

Remission

17 [29] 62 M Stomach,
4

2 Abdominal
and back
pain,
jaundice

None 32 86 Nl 1,222 Nl 1 Gastric
carcinoma

Bone
scan,
bone
marrow
biopsy

336

18 [29] 58 M No — Abdominal
pain,
jaundice

No 23 80 Nl 833 Nl 1 Carcinoma,
unknown
origin

Bone
marrow
biopsy,
bone
scan

Remission

19 [30] 69 F No — — None 23 124 — 1,733 Nl 14 Carcinoma,
unknown
origin

Bone
marrow
biopsy,
bone
scan

3

Clinical features of the previously reported 19 patients who were initially suspected of having TTP and subsequently
discovered to have systematic malignancy. Duration of symptoms describes the interval from the onset of symptoms until
the initial diagnosis of TTP and first plasma exchange treatment; —, data not reported.
Abbreviations: AM, Asian male; BF, black female; Cr, serum creatinine; CT, computerized tomography; F, female; Fgn,
fibrinogen; Hct, hematocrit; HM, Hispanic male; LDH, serum lactate dehydrogenase (normalized to an upper limit of
normal of 200 U/l); M, male; Nl, described in the case report as normal; Plt, platelet count; PSA, prostate-specific antigen;
Pt, patient; PT, prothrombin time; PTT, activated partial thromboplastin time; WF, white female.
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propriate chemotherapy. Early recognition of cancer may
not benefit many patients who present with microangio-
pathic hemolytic anemia and thrombocytopenia since these
patients often have widely disseminated cancer. This is ev-
ident from our experience, in which only 1 of 10 patients
received chemotherapy, and even that one patient died soon
after beginning treatment. Nine of 19 previously reported
patients received chemotherapy and five achieved remis-
sion, but selection bias for reporting favorable outcomes
may have influenced these data. Even though treatment
success may be limited, prompt diagnosis is important for
appropriate management.

Prompt diagnosis of systemic malignancy is also impor-
tant in avoiding unnecessary risks of plasma exchange
treatment for TTP. In a recent 9-year cohort study of 206
consecutive patients treated with plasma exchange for TTP,
five patients died due to complications of the central venous
catheter insertion or catheter-related sepsis; an additional
53 (26%) patients had nonfatal major complications, such
as sepsis, venous thrombosis, and pericardial tamponade
[8].

The difficulty of diagnosing a systemic malignancy pre-
senting with microangiopathic hemolytic anemia and
thrombocytopenia is apparent from the presentations of our
10 patients. The onset of symptoms may be abrupt. The se-
verity of anemia, thrombocytopenia, and neurologic and re-
nal abnormalities were not different from patients with
idiopathic TTP. In 8 of the 29 patients, malignancy was not
discovered until an autopsy was done; in three of these eight
patients, malignancy was apparent only when microscopic
sections from the autopsy were examined. Therefore, other
patients with presumed idiopathic TTP who do not have an
autopsy may have also had occult disseminated malig-
nancy.

The diagnosis of disseminated malignancy excludes the
diagnosis of TTP or HUS; these patients should not be con-
sidered to have “cancer-associated TTP” [31–33]. Al-
though multiple etiologies may contribute to the syndromes
recognized as TTP and HUS, disseminated malignancy is a
pathologically and clinically distinct disorder. Dissemi-
nated malignancy can cause microangiopathic hemolytic
anemia and thrombocytopenia, in the absence of DIC, by
microvascular tumor emboli [7]. This has been most fre-
quently observed with diffuse microscopic pulmonary in-
volvement [20, 34]. ADAMTS13 activity is not severely
deficient [35] but may be lower than normal in some pa-
tients with disseminated malignancy due to high plasma
levels of von Willebrand factor [35, 36]. Plasma exchange
has no role in management when a malignant disorder is
recognized.

Clues that may suggest the presence of an occult sys-

temic malignancy include presenting symptoms of dys-
pnea, cough, and pain other than abdominal pain. These
symptoms were not common in our patients with idiopathic
TTP but were common among the patients with malignan-
cies. Although increased serum LDH is characteristic of pa-
tients with TTP, extreme elevations are not typical and may
suggest tumor lysis. The presence of many nucleated red
cells plus immature granulocytes may also create a suspi-
cion of metastatic malignancy in the marrow [37]. Al-
though many patients with systemic malignancy causing
microangiopathic hemolytic anemia and thrombocytopenia
may have DIC, the absence of evidence for DIC does not
exclude the possibility of malignancy [7]. DIC was consid-
ered in only 1 of the 10 patients from Oklahoma and, by our
selection criteria, in none of the previously reported pa-
tients. History of previous malignancy would be an obvious
clue for the possibility of disseminated malignancy. How-
ever, 23 of 29 patients had no previous cancer history, sug-
gesting that this presentation reflects a biologic property
that accelerates systemic invasiveness. Perhaps the most
convincing clue that a patient with presumed TTP may have
a disseminated malignancy is failure to respond to plasma
exchange.

If systematic malignancy is suspected, bone marrow bi-
opsy is appropriate. Twenty-three of the 29 patients had a
bone marrow biopsy, and it provided the diagnosis in 12 pa-
tients. Perhaps immunohistochemistry could have in-
creased the diagnostic sensitivity of bone marrow biopsies.
CT or bone scans provided the diagnosis in four additional
patients. In eight patients, the diagnosis of malignancy was
not made until autopsy.

SUMMARY

The evaluation and management of patients who present
with an acute onset of microangiopathic hemolytic anemia
and thrombocytopenia remain critical challenges for clini-
cians. Although the diagnosis of TTP and urgent treatment
with plasma exchange must be considered in patients with
microangiopathic hemolytic anemia and thrombocytope-
nia, the possibility that all of the clinical features of TTP
may be caused by an occult disseminated malignancy must
be appreciated. With increased awareness of the possible
diagnosis of disseminated malignancy, the diagnosis can be
made sooner, avoiding unnecessary plasma exchange treat-
ment and allowing appropriate chemotherapy treatment.
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