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The occurrence of microangiopathic hemolytic anemia and thrombocytopenia in patients with disseminated malignant 
disorders has been well documented. However, when systemic malignancy is not clinically apparent, these features may 
be misdiagnosed as thrombotic thrombocytopenic purpura–hemolytic uremic syndrome (TTP-HUS), and patients may be 
treated with plasma exchange, a procedure with substantial risk. Among the 329 patients in the Oklahoma TTP-HUS 
Registry, 1989–2005, 12 patients who were treated with plasma exchange for presumed TTP-HUS were later found to 
have a systemic malignancy. Details about one such patient, a 52-year-old woman who had a history of breast cancer, are 
presented. Although some of her clinical features were atypical for TTP-HUS, and the possibility of recurrent breast cancer 
was carefully considered, no evidence of cancer was found and plasma exchange treatment for TTP-HUS was initiated. 
Disseminated breast cancer was not revealed until a microscopic examination of tissue sections was made at autopsy. In 
retrospect, a bone marrow biopsy might have documented the presence of metastatic cancer in this patient. Hematologists/
oncologists must be aware that patients with clinically diagnosed TTP-HUS may have an occult systemic malignant disorder.
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E 
valuation of patients with unex-
pected thrombocytopenia and 
anemia is often difficult, and 
management decisions are often 
uncertain. When the thrombo-
cytopenia is severe and the ane-

mia has features of microangiopathic hemolysis (eg, 
fragmented red blood cells [RBCs], increased levels 
of lactate dehydrogenase [LDH] and indirect bili-
rubin, and a negative direct Coombs’ test), the di-
agnosis of thrombotic thrombocytopenic purpura–
hemolytic uremic syndrome (TTP-HUS) must be 
considered.

Although the presence of neurologic abnor-
malities and renal failure supports the diagnosis of 
TTP-HUS, many patients have only thrombocy-
topenia and microangiopathic hemolytic anemia.1 
There are no clinical features or laboratory tests 
that can confirm the diagnosis of TTP-HUS; the 
most important diagnostic criterion, but also the 
most difficult, is the exclusion of alternative etiolo-
gies.1,2 ADAMTS13 (A Disintegrin And Metallo-
protease with ThromboSpondin-1-like domains), 
an enzyme required for normal proteolytic process-
ing of von Willebrand factor (VWF), is important 
in the pathophysiology of TTP,3 but patients may 

have characteristic presenting features and clinical 
courses without severe ADAMTS13 deficiency.4

The critical element of initial management of 
patients with suspected TTP-HUS is the decision 
regarding plasma exchange treatment. For patients 
with TTP and adult patients with HUS, plasma 
exchange treatment is essential.5,6 We therefore 
describe these syndromes collectively by the term 
TTP-HUS. Because plasma exchange carries the 
risk of critical complications and even death,7,8 the 
indication for its use must be firm. However, the 
diagnosis of TTP-HUS is often not firm. Many 
disorders can mimic TTP-HUS, including system-
ic infections caused by bacteria, fungi, rickettsiae, 
or viruses; autoimmune disorders, such as systemic 
lupus erythematosus and scleroderma; complica-
tions of pregnancy, such as severe preeclampsia and 
HELLP (hemolysis, elevated liver function tests, 
and low platelets) syndrome; malignant hyperten-
sion; and systemic malignant disorders.2
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In The Oklahoma TTP-HUS 
Registry, 1989–2005, 12 of 329 pa-
tients who had been initially diag-
nosed with TTP-HUS and treated 
with plasma exchange were subse-
quently found to have a disseminated 
malignant disorder that was the cause 
of their acute illness. A patient who 
illustrates this diagnostic dilemma 
is presented; her laboratory findings 
and clinical course are summarized in 
Table 1.

Case report
A 52-year-old white woman pre-

sented to the hospital emergency 
room on September 18, 2000, with an 
acute onset of right upper abdominal 
pain and syncope. Despite develop-
ing progressive dyspnea and weakness 
over the past 2 weeks, she had contin-
ued to work as a teacher, including on 
the day of admission.

Three years before admission, the 
patient had had a mastectomy for 
breast cancer; 4 of 17 axillary lymph 
nodes were involved with metastat-
ic carcinoma. She received adjuvant 

treatment with six cycles of cyclo-
phosphamide, doxorubicin, and 5-
fluorouracil. Findings from her most 
recent examination, conducted 18 
months prior to this hospitalization, 
were normal, including blood counts 
and chemistry profile.

Physical examination and 
laboratory findings

Physical examination on admis-
sion was unremarkable except for 
abdominal tenderness; she was alert, 
and there were no neurologic abnor-
malities. Laboratory evaluation dem-
onstrated severe anemia (hematocrit, 
25%) and thrombocytopenia (plate-
let count, 17,000/µL). Hemolysis was 
the apparent cause of the anemia, as 
the bilirubin level was 5.5 mg/dL, 
with only 1.6 mg/dL direct-reacting. 
A direct Coombs’ test was negative. 
The serum creatinine level (0.7 mg/
dL) and coagulation tests (interna-
tional normalized ratio [INR], 1.2; 
activated partial prothrombin time, 
25 seconds; fibrinogen concentration, 
424 mg/dL) were normal.

The initial impression was acute cho-
lecystitis, and surgery was considered.

Clinical course

Ultrasound examination of the 
gallbladder and a chest x-ray were 
normal; computed tomographic (CT) 
scans of the abdomen and pelvis were 
also normal. On the second hospi-
tal day, September 19, she was seen 
by her primary hematology/oncology 
physician, who advised that surgery 
be canceled and that TTP-HUS be 
considered because of the thrombo-
cytopenia and microangiopathic he-
molytic anemia. Her LDH level on 
that day was 1,431 U/L (normal level, 
< 200 U/L), and RBC fragments were 
noted on a peripheral blood smear.

Plasma exchange was begun on 
September 20. She became confused 
later that day, but the confusion im-
proved after a second plasma ex-
change treatment the following day. 
However, on September 21, she de-
veloped respiratory distress and re-
quired administration of oxygen by 
face mask. Pulmonary embolism was 
confirmed by a spiral chest CT scan, 
which demonstrated multiple small 
emboli in the left upper lobe and 
both lower lobes. An echocardiogram 
demonstrated a dilated, akinetic right 
ventricle, consistent with the diagno-
sis of multiple pulmonary emboli. Be-
cause of her severe thrombocytopenia 
and also because an ultrasound study 
of her leg veins was normal, heparin 
was not given. Despite improvement 
of her mental status, the thrombocy-
topenia and anemia remained severe. 
On the sixth hospital day, she suffered 
respiratory arrest and died. Through-
out her hospital course, no infection 
was identified; all blood and urine 
cultures were negative.

Diagnosis

Initial autopsy results revealed no 
apparent cause of death. There was 
no macroscopic tumor, and, remark-
ably, no pulmonary emboli were iden-
tified. However, subsequent micro-

TABLE 1

Summary of patient’s laboratory data and clinical course
Date Hct (%) Platelets* Other laboratory data, clinical course

7-23-97 – – Mastectomy for breast carcinoma (2.0 × 2.0 × 
   1.5 cm); 4/17 axillary nodes positive

8-15-97 to – – Chemotherapy: 6 cycles of cyclophosphamide, 
12-5-97   doxorubicin, and 5-fluorouracil (CAF)

4-19-99 44 215 Routine follow-up; total bilirubin, 0.6 mg/dL

9-18-00 25 17 Admitted to hospital with acute abdominal pain;  
   RBC transfusion

9-19-00 40 18 CT of abdomen and pelvis normal; LDH level, 
   1,431 U/L; creatinine level, 0.7 mg/dL; total  
   bilirubin level, 5.5 mg/dL (direct, 1.6 mg/dL); 
   INR, 1.2; APTT, 25 s; fibrinogen concentration, 
   424 mg/dL; direct Coombs’ test, negative;  
   RBC fragments noted; TTP-HUS suspected

9-20-00 33 12 Initial plasma exchange; platelet transfusion; 
   spiral chest CT reveals multiple pulmonary emboli

9-21-00 28 24 Second plasma exchange; hypoxia; confusion

9-22-00 27 21 Third plasma exchange; RBC transfusion; clinical 
   improvement

9-23-00 34 28 Respiratory arrest; death

APTT = activated partial prothrombin time; CT = computed tomography; Hct = hematocrit; INT = international 
normalized ratio; LDH = lactate dehydrogenase; RBC = red blood cell; TTP-HUS = thrombotic thrombocytopenic 
purpura–hemolytic uremic syndrome
* Platelet count × 103/µL 
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scopic examination revealed small 
intravascular clusters of metastatic 
adenocarcinoma cells, consistent with 
breast ductal carcinoma, in numer-
ous organs, including the brain, heart, 
lungs, esophagus, liver, spleen, kid-
neys, adrenal glands, lymph nodes, 
and bone marrow (Figure 1). Plate-
let-fibrin thrombi, the characteristic 
hyaline thrombi of TTP-HUS, were 
also present in her capillaries and ar-
terioles. Although no macroscopic 
pulmonary emboli were present, tu-
mor cell emboli and platelet-fibrin 
thrombi (Figure 1) were detected in 
many small pulmonary vessels.

Comment

Even though this woman had a  
history of breast cancer, her presen-
tation was sufficiently suggestive of 
TTP-HUS to deceive her physicians. 
Microangiopathic hemolytic anemia 
and thrombocytopenia were severe. 
In the absence of an alternative ex-
planation, and with the lack of evi-
dence for disseminated intravascular 
coagulation (DIC), TTP-HUS was 

an appropriate diagnosis and plasma 
exchange was appropriate treatment. 
Although the acute respiratory dis-
tress seemed inconsistent with this 
diagnosis, pulmonary thrombi may 
occur in TTP-HUS. In retrospect, a 
bone marrow biopsy might have re-
vealed the correct diagnosis of meta-
static carcinoma.

Discussion
Occult systemic malignant dis-

orders can mimic all of the clinical 
features of TTP-HUS. The first de-
scription of microangiopathic hemo-
lytic anemia in 1962 was reported in  
25 patients; 6 were diagnosed with 
TTP, and 5 patients were diagnosed 
with systemic malignant disorders, 
including gastric carcinoma in 3, lung 
carcinoma in 1, and prostate carcino-
ma in 1.9 The term “microangiopath-
ic” implies that hemolysis is caused 
by partial occlusion of the arterioles, 
with the turbulence and high shear 
stress resulting in RBC fragmenta-
tion. Thrombocytopenia may also be 
caused by platelet consumption at 

the sites of circulatory turbulence and 
vascular occlusion. The thrombotic 
microangiopathy in TTP-HUS may 
have a variety of etiologies, including 
a deficiency of ADAMTS13, which 
allows platelet clumping to occur on 
the endothelial cell surface3; Shiga 
toxin from enterohemorrhagic strains 
of Escherichia coli, which causes en-
dothelial damage3; and drug-depen-
dent antibodies that target platelets 
and endothelial cells.10 The clinical 
manifestations of systemic malignan-
cy may be the same as TTP-HUS if 
disseminated microscopic metastases 
occur that cause vascular occlusion.

Microangiopathic hemolytic ane-
mia is an uncommon but well-rec-
ognized manifestation of metastat-
ic malignancies.11 In most patients, 
the metastatic malignancy is clini-
cally apparent, but in as many as one 
third of patients, the diagnosis of 
metastatic cancer is made after pa-
tients present with microangiopath-
ic hemolytic anemia.12–16 Occasion-
ally, the microangiopathic hemolytic 
anemia is the initial presentation in a 
patient not previously known to have 
cancer.13,14,16–18 When thrombocyto-
penia is also present and there is no 
evidence of DIC, TTP-HUS may ap-
pear to be the most likely diagnosis.19 
The diagnosis of TTP-HUS may 
seem even more likely when the onset 
of microangiopathic hemolytic ane-
mia and thrombocytopenia is abrupt 
and the clinical course is rapid, rather 
than gradual and progressive.13,15,16,20

In some patients, as in the one de-
scribed here, metastatic tumor is not 
apparent at autopsy until microscopic 
tissue sections are examined.12,21 The 
microscopic examination primari-
ly reveals occlusion of arterioles and 
capillaries by clumps of cancer cells, 
but vascular occlusion by platelet-fi-
brin thrombi may also occur.11,14–16 
The platelet-fibrin thrombi may be 
caused by stasis, proximal to the tu-
mor emboli, or may result from dam-
age to the vascular endothelium by 
the tumor cells.15

FIGURE 1 Microscopic tissue sections from the autopsy of the patient presented in the case 
report. Autopsy data and photomicrographs courtesy of Stephen C. Ingels, MD.

Lung; microvascular thrombus composed 
of carcinoma cells

Lung; platelet-fibrin thrombus

Brain; microvascular thrombus composed 
of carcinoma cells

Brain; platelet-fibrin thrombus
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Our experience documents the va-
riety of malignant disorders that can 
mimic TTP-HUS (Table 2). In each 
of these 12 patients, as illustrated by 
the patient described in this report, 
diagnostic clinical features of TTP-
HUS were present and plasma ex-
change treatment was appropriate. In 
all of these patients, the diagnosis of 
disseminated malignancy was not ini-

tially apparent but was subsequently 
made by biopsy or autopsy. Howev-
er, as this case report clearly demon-
strates, in the absence of autopsy ex-
amination, other patients considered 
to have idiopathic TTP-HUS may 
also have had undetected underlying 
disseminated malignancy.

Look for clinical clues

Earlier recognition of cancer and 
initiation of treatment could improve 
survival. Our experience suggests sev-
eral clinical clues that may alert the 
physician to the possibility that dis-
seminated malignancy is the etiology 
of microangiopathic hemolytic ane-
mia and thrombocytopenia (Table 3).
■ A history of cancer, as in the pa-
tient reported here, should trigger 
a careful consideration of recurrent 
cancer. Even when the initial evalua-
tion, including imaging studies, does 
not reveal any evidence of cancer, dis-
seminated microvascular metastatic 
disease remains a possibility. A short 
duration of symptoms does not ex-
clude metastatic carcinoma.20

■ Pulmonary involvement is uncom-

mon in TTP-HUS22; therefore, the 
diagnosis of TTP-HUS is uncertain 
in patients with pulmonary infiltrates.
■ Patients with presumed TTP-
HUS who have respiratory failure 
should be investigated thoroughly for 
an alternative etiology. Respiratory 
failure with evidence of multiple pul-
monary emboli may be the presenting 
feature of patients with disseminated 
microvascular metastatic cancer.20

■ Many patients with disseminated 
metastatic malignancy have evidence 
of DIC, although coagulation tests 
may be normal, as in this case report 
and others.11,17,20 Conversely, the pres-
ence of DIC is often said to exclude 
the diagnosis of TTP-HUS. How-
ever, some patients with classic TTP-
HUS and extensive tissue ischemia 
may have DIC.
■ Patients with severe hemolysis and 
many circulating polychromatophilic 
reticulocytes may also have circulat-
ing nucleated RBCs. However, the 
presence of many nucleated RBCs 
together with immature myeloid cells 
in the peripheral blood suggests an 
abnormality of marrow architecture, 
such as that caused by bone marrow 
metastases. This hematologic picture, 
described as a leukoerythroblastic re-
action, may also cause RBC abnor-
malities, including the appearance of 
schistocytes, the defining feature of 
microangiopathic hemolytic anemia.
■ An elevated serum LDH level is 
characteristic of TTP-HUS, result-
ing from intravascular hemolysis and 
also from tissue ischemia caused by 
the thrombotic microangiopathy.23 
However, extreme elevations of se-
rum LDH levels more likely may in-
dicate spontaneous tumor lysis asso-
ciated with aggressive malignancies.
■ Finally, patients with TTP-HUS 
typically respond to plasma exchange. 
The response may not be immedi-
ate and may not be sustained, but the 
absence of a response is uncommon. 
Therefore, the absence of a response to 
plasma exchange is an additional crite-
rion for concern about the accuracy of 
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TABLE 2

Malignant disorders discovered 
in 12 patients initially diagnosed 
with TTP-HUS and treated with 
plasma exchange

Disorder n

Non-small cell lung carcinoma 3

Breast carcinoma 2

Non-Hodgkin’s lymphoma 2

Pancreatic carcinoma 1

Renal cell carcinoma 1

Acute lymphoblastic leukemia 1

Myelodysplasia 1

Kaposi’s sarcoma* 1

TTP-HUS = thrombotic thrombocytopenic purpura–
hemolytic uremic syndrome
* Patient also had HIV infection.

TABLE 3

Clinical features that may suggest disseminated malignancy as  
an alternative diagnosis in patients with assumed TTP-HUS

Clinical feature Comment

History of cancer Even when the clinical evaluation and results of  
 imaging studies are normal, metastatic cancer must  
 be suspected.

Pulmonary infiltrates Rare in TTP-HUS

Respiratory failure Acute respiratory symptoms are rare in TTP-HUS.  
 Pulmonary microscopic vascular tumor emboli can 
 cause thrombotic microangiopathy.

Disseminated intravascular Although DIC is commonly associated with meta- 
coagulation (DIC) static carcinoma, coagulation tests may be normal.

Nucleated red blood cells and These abnormalities may accompany the marrow  
immature myeloid cells on response to severe hemolysis, but they more com- 
peripheral blood smear monly indicate marrow infiltration by tumor. 

Extreme elevation of lactate Although an elevated LDH level, caused by  
dehydrogenase (LDH) level hemolysis and tissue ischemia, is characteristic of 
 TTP-HUS, levels exceeding 5,000 U/L are more  
 commonly caused by tumor lysis.

No response to plasma Patients with TTP-HUS typically respond promptly 
exchange treatment to plasma exchange. No response should cause 
 concern about the diagnosis.

TTP-HUS = thrombotic thrombocytopenic purpura–hemolytic uremic syndrome
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an initial diagnosis of TTP-HUS.
For patients with any of the causes 

for diagnostic concern outlined in Ta-
ble 3, a bone marrow biopsy and other 
additional diagnostic procedures may 
be appropriate.

Lessons learned

The patient presented in this report 
emphasizes the importance of many of 
these clinical issues. During her hospi-
talization, recurrent breast cancer was 
always a consideration but was never 
apparent. The presenting symptom of 
acute abdominal pain was consistent 
with a diagnosis of TTP-HUS, as ab-
dominal pain is a common presenting 
symptom of classic TTP-HUS.4 In 
retrospect, this symptom was probably 
due to the diffuse hepatic microvas-
cular metastases. Although multiple 
pulmonary emboli are a rare feature of 
TTP-HUS, the appearance of pulmo-
nary emboli with no evidence of venous 
thrombosis in the legs was thought 
to be consistent with disseminated 
thrombotic manifestations of TTP-
HUS. This patient’s sudden death was 
assumed to be caused by pulmonary 
emboli. When the initial autopsy ob-
servation revealed no pulmonary em-
boli and no alternative explanation for 
her clinical features, including no ap-
parent recurrent breast cancer, this pa-
tient was assumed to have idiopathic 
TTP-HUS,4 even though her clinical 
features were unusual. A bone marrow 
biopsy might have revealed the meta-
static carcinoma; however, this proce-
dure is not commonly considered part 
of the evaluation of a patient with sus-
pected TTP-HUS.

The microscopic observation of 
disseminated microvascular metastat-
ic carcinoma, consistent with breast 
carcinoma, clearly explained all of the 
clinical features of this patient’s ter-
minal illness. The observation of ar-
teriole and capillary thrombi com-
posed of clusters of metastatic cancer 
cells and also the presence of thrombi 
composed of platelets and fibrin—
the characteristic hyaline thrombi of 
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TTP-HUS—explain why this pa-
tient’s clinical features were essential-
ly indistinguishable from idiopathic 
TTP-HUS.

In conclusion, physicians must re-
main vigilant for alternative etiologies 
for acute and severe thrombocytope-
nia and microangiopathic hemolytic 
anemia, even when TTP-HUS ap-
pears to be a secure diagnosis and 
plasma exchange treatment has been 
started. Occult systemic malignan-
cies can mimic all clinical features of 
TTP-HUS.
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