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TTP-HUS Associated with Sunitinib
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  Thrombotic thrombocytopenic purpura-hemolytic ure -
mic syndrome (TTP-HUS) is a rare condition that is se -
vere and may be fatal. Adverse reactions to drugs in-
creasingly are reported as probable causes of TTP-HUS. 
Many chemotherapeutic agents have also been im-
plicated in causing TTP-HUS. We reported a woman with 
metastatic renal cell carcinoma who presented with TTP- 
HUS associated with sunitinib. She had gross hematuria  
and generalized edema. The hemoglobin concentration 
was 8.9 g/dl and the platelet count was 46,000/mm3. Her 
reticulocyte count was increased to 4.1% and the periph-
eral blood smear revealed red blood cell fragmentation

and spherocytes. The patient completely recovered after 
discontinuing the use of sunitinib and undergoing plasma-
pheresis. Because of the increasing use of sunitinib in the  
treatment of cancer patients, oncologists should be  
aware of the possibility of TTP-HUS related to sunitinib, 
as early recognition and prompt therapeutic intervention 
can be beneficial. (Cancer Res Treat. 2008;40:211-213)
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INTRODUCTION

  Thrombotic thrombocytopenic purpura-hemolytic uremic syn-
rome (TTP-HUS) is a rare condition that is severe and may 
be fatal. TTP-HUS is a spectrum of syndromes with common 
features of thrombocytopenia and microangiopathic hemolytic 
anemia (MAHA). Although the majority of cases have no 
evident triggering event, several etiologic causes have been 
identified. Adverse reactions to drugs are increasingly reported 
as probable causes of TTP-HUS. Recognition of a drug- 
associated etiology in patients with TTP-HUS is critical to avoid 
re-exposure and recurrent events (1,2).
　Chemotherapeutic agents have also been implicated in caus-
ing TTP-HUS, such as mitomycin C, cisplatin, bleomycin, 
doxorubicin, 5-fluorouracil, interferon-alfa, carboplatin, dauno-
rubicin, dacarbazine, oxaliplatin, lomustine, vinblastine, tamoxi-
fen, carmustine, tretinoin, cytarabine, and gemcitabine (3).
  In this report, we describe a case of TTP-HUS following the 
use of sunitinib in a patient with renal cell carcinoma (RCC).

CASE REPORT

  A 62-year-old woman was admitted to the hospital with gross 

hematuria and generalized edema. The symptoms had appeared 
one week earlier and had gradually worsened. She also com-
plained of anorexia, nausea, and dyspepsia. She reported no 
fatigue, asthenia, or diarrhea. The patient had a history of left 
RCC, which was treated with a left radical nephrectomy in 
1991. She developed pulmonary metastases four and 10 years 
after the nephrectomy, and was treated with wedge resections. 
She received adjuvant interferon therapy after the second wedge 
resection of her lung. Four months prior to her current 
admission, she developed lung and iliac bone metastases with 
invasion into the iliopsoas muscle and received palliative 
radiation therapy to the right pelvis. Tumor responses to 
radiation were stable disease. Three weeks prior to her current 
admission, sunitinib was initiated as a single agent. The drug 
was given orally daily (50 mg) on a four-week-on and two- 
week-off schedule.
  The patient had a medical history of proteinuria of unknown 
origin that had been controlled with valsartan for the past four 
years. She also took a lipid-lowering agent. She had no history 
of hypertension. On examination, the patient was alert and 
appeared chronically ill. Her temperature was 37.0oC; blood 
pressure, 160/109 mm Hg; pulse rate, 90 beats per minute; and 
respiratory rate, 18 breaths per minute. There were petechiae 
and pitting edema (2＋) in the legs bilaterally, and the right 
pelvic mass was palpable. The remainder of her physical exami-
nation was normal. A neurologic examination did not reveal 
any abnormalities. There was no rash, hand-foot syndrome or 
skin discoloration.
  The white blood cell count was 4,310/mm3, the hemoglobin 
concentration was 8.9 g/dl, and the platelet count was 46,000/ 
mm

3. Her reticulocyte count was increased to 4.1% and the 
peripheral blood smear revealed red blood cell fragmentation 
and spherocytes. The lactic dehydrogenase (LDH) was 1,299 
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Fig. 1. Response of TTP-HUS to therapy.

Table 1. Summary of literature reporting TTP-HUS associated with anti-VEGF agents

Authors
(year)

Age/
Sex

Malignancy Agent
Symptoms, signs and

laboratory findings

Dosage
time of

development

ADAMTS13
activity

Management
outcomes

Kapiteijn et al.
 (2007)

Frangie et al.
 (2007)

Eremina et al. 
 (2008)

This case

54/F

70/M

61/M

62/F

GIST*

RCC
‡

Pancreas

RCC‡

Sunitinib

Bevacizumab 
 (1st episode)

Sunitinib
 (2nd episode)

Bevacizumab

Sunitinib

Loss of vision, 
epileptical insults,
hypertension,
azetemia, RPLS†

Hypertension,
proteinuria,
renal insufficiency

Asthenia, nausea,
hypertension,
edema, renal
insufficiency

Edema, oliguria,
azotemia, proteinuria

Hematuria, edema,
hypertension,
azotemia, proteinuira

50 mg/d
6th 4-week-on
 cycles

10 mg/kg every
 2 weeks
After 2 doses
ND

§

After 3 weeks

10 mg/kg every
 2 weeks
After 12 doses
50 mg/d
After 3 weeks

40%

53%

27%

ND

ND

Withdrawal, plasma
 infusion
Recovered

Withdrawal
Recovered but
 proteinuria persisted
Withdrawal and
 plasma exchange
Recovered

Withdrawal and
 plasma exchange
Recovered
Withdrawal and
 plasma exchange
Recovered

*gastrointestinal stromal tumor, 
†reversible posterior leukoencephpathy syndrome, ‡renal cell carcinoma, §not described.

IU/L (reference range, 240∼480 IU/L), the haptoglobin was 
2.0 mg/dl (reference range, 30∼200 mg/dl), and the plasma 
hemoglobin was 93.8 mg/dl (＜5 mg/dl). The total protein was 
6.1 g/dl, the albumin was 2.9 g/dl, the blood urea nitrogen was 
16.1 mg/dl, and the serum creatinine was 1.64 mg/dl. The 
serum sodium, potassium, phosphate, calcium and uric acid 
levels were normal. The prothrombin and partial-thromboplastin 
times, as well as the bilirubin and aminotransferase levels also 
were normal. The Coombs direct and indirect tests were nega-
tive. A urinalysis showed severe proteinuria (10.6 g/day) com-
pared with the level two months earlier (0.55 g/day). The 
ADAMTS13 level was not studied.
  Objective laboratory results support our diagnosis of TTP- 

HUS in our patient. While undergoing treatment with interferon 
alfa or radiation in the past, our patient showed no clinical or 
biological signs of thrombotic microangiopathy. We considered 
alternative explanations for this patient’s TTP-HUS, but did not 
find any other likely causal relationship. There were no other 
new medications, except sunitinib, and no clinical symptoms 
suggested the source of infection. The diagnosis of TTP-HUS 
was made, sunitinib was stopped. The management of the 
hypertension was initiated with amlodipine and furosemide. On 
the seventh day after hospital admission, plasmaphreisis was 
started. After two sessions of plasmapheresis, her symptoms 
were markedly improved and blood pressure was normalized. 
Schistocytes disappeared in the peripheral blood smear. Her 
platelet count and LDH were normalized by the follow-up visit 
to the clinic three weeks after discharge (Fig. 1).

DISCUSSION

  Sunitinib (Sutent; Pfizer, NY) is an oral, multi-targeted tyro-
sine kinase inhibitor with anti-tumor and anti-angiogenic acti-
vities. Sunitinib has been identified as a potent inhibitor of vas-
cular endothelial growth factor receptors (VEGFR)-1, -2, and 
-3, platelet derived growth factor receptors (PDGFR) -a and -b, 
stem cell factor receptor (KIT), Fms-like tyrosine kinase-3 
(FLT3), colony stimulating factor receptor Type 1 (CSF-1R), 
and glial cell-line-derived neurotrophic factor receptor (RET). 
Sunitinib is approved for treatment of advanced RCC and 
gastrointestinal stromal tumors (GIST) after disease progression 
on, or intolerance to, imatinib mesylate. This drug has also been 
shown to have antitumor activity in phase I and II trials in 
patients with advanced malignancies, including  breast cancer, 
neuroendocrine tumors, colorectal cancer, sarcomas, thyroid 
cancer, melanomas, and non-small cell lung cancer (4,5).
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  Sunitinib is generally well-tolerated. Adverse events reported 
in patients with RCC who received sunitinib were mostly of 
mild or moderate severity. Frequent adverse reactions were 
fatigue, asthenia, diarrhea, nausea, mucositis/stomatitis, vomiting, 
dyspepsia, abdominal pain, constipation, hypertension, rash, hand- 
foot syndrome, skin discoloration, altered taste, anorexia, and 
mild bleeding. Hypothyroidism and cardiotoxicity are also 
known as important sunitinib-related adverse events (6,7).
  TTP-HUS due to sunitinib has been previously reported only 
twice in the literature (8,9). Clinical features of the previous 
reported TTP-HUS associated with anti-VEGF agents are 
summarized in Table 1 (8-10). The common characteristics of 
these cases are as follows. First, all patients presented with 
renal complications. Also, except for one case that has no 
description of blood pressure, all patients developed the onset 
or exacerbation of pre-existing hypertension. But neurologic 
abnormalities showed in one patient, probably thought to be 
due to coexisting reversible posterior leukoencephalopathy synd-
rome (RPLS). Second, they do not seem to be dose-dependent. 
In contrast, the patients using mitomycin C seldom develop 
TTP-HUS until they have received a cumulative dose of greater 
than 30 mg/m2 and as the cumulative dose rises, so does the 
risk of this complication (11). Similarly, the risk of gemcitabine- 
associated TTP-HUS seems to increase when the cumulative 
dose approaches 20,000 mg/m2 (3). Third, the prognosis of 
TTP-HUS associated with anti-VEGF agents was very good. In 
general, the prognosis of patients with chemotherapy-induced 
TTP-HUS remains poor. Plasma exchange is ineffective in most 
patients (11). But in TTP-HUS associated with anti-VEGF 
agents, the signs of TTP-HUS resolved after discontinuing the 
use of the drug and undergoing plasma exchange or infusion. 
There was persistence of proteinuria in one case.
  Significant advances have been made in understanding the 
pathogenesis of TTP-HUS since the discovery of ADAMTS-13, 
the enzyme that regulates the size of the von Willebrand factor 
(VWF) multimers. The idiopathic TTP-HUS is mainly caused 
by a severe ADAMTS-13 deficiency, yet relationships between 
VWF-cleaving metalloproteinase and secondary TTP-HUS 
including drug-associated cases are still unclear. Severe defi-
ciency of ADAMTS13 (＜5%) has not been found in patients 
with TTP-HUS associated with anti-VEGF agents. But, recent 
studies have suggested that a mild/moderate deficiency in 
circulating ADAMTS-13 activity levels may also be involved 
in the pathogenesis secondary TTP (12). As testing for 
ADAMTS 13 becomes more readily available, the strength of 
this association should become clearer.
  The mechanism by which anti-VEGF agents cause thrombotic 
microangiopathy is unclear, but one recent study provided 
direct experimental evidence of the mechanism (10). Eremina 
et al. showed that the production of VEGF by podocytes is 
indispensable for maintenance of the adjacent glomerular endo-
thelium in the murine model. Interruption of VEGF function 
results in renal damage, which suggests that thrombotic micro-
angiopathy in patients who received bevacizumab results from 

a reduction in glomerular VEGF. This association does not 
exclude the possible contribution of other pathways, such as 
PDGFR.
  Although the advent of novel molecular targeted agents repre-
sent a substantial advance in the treatment of disseminated cancer, 
their spectrum of adverse effects may be broader than predicted. 
Active post-marketing surveillance of these drugs is essential 
to ensure that rare, but serious toxicities, such as TTP-HUS are 
recognized. Our case shows that sunitinib can cause TTP-HUS. 
Because of the increasing use of sunitinib in the treatment of 
cancer patients, oncologists should be aware of the possibility 
of TTP-HUS related to sunitinib, as early recognition and 
prompt therapeutic intervention can be beneficial.
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