
Abstract. Background: Thrombotic microangiopathy (TMA)
represents a spectrum of serious disorders characterized by
occlusive microvascular thrombosis, thrombocytopenia and
end-organ damage. TMA is associated with a broad range of
conditions and is also a well-described complication of both
cancer and its treatment. Case Report: A 77-year-old
Japanese woman underwent S-1 and cisplatin chemotherapy
for treatment of advanced gastric cancer with multiple lymph
node and liver metastases. She was found with severe anemia
and thrombocytopenia during the third course of
chemotherapy. She was diagnosed with TMA based on
thrombocytopenia, schistocytosis, hemolytic anemia and
renal dysfunction. She underwent treatment with
plasmapheresis; however, her response to treatment was
poor and died on day 16 of hospitalization. The autopsy
performed revealed microthrombi in the glomeruli and
tubulonecrosis in the kidneys. Conclusion: This is the first
case report of TMA in association with the use of S-1 and
cisplatin. Therapists have to take account of TMA when
using S-1 and cisplatin treatment.

Thrombotic microangiopathy (TMA) represents a spectrum of
serious disorders characterized by occlusive microvascular
thrombosis, thrombocytopenia and end-organ damage. TMA

ranges from typical thrombotic thrombocytopenic purpura
(TTP) to localized renal TMA (1, 2). This disease is associated
with a broad range of conditions, including infection, organ
transplantation, autoimmune disease and pregnancy (3). TMA
is also a well-described complication of both cancer and its
treatment (4). Establishment of a causal relationship between
a specific chemotherapeutic agent and TMA is difficult
because the malignancy itself can induce TMA. Multiple
chemotherapeutic agents are often used for a single patient,
making it difficult to determine the most effective drug (5, 6). 

Diagnosis of TTP, one of the typical phenotypes of TMA,
is based on the presence of five specific signs and symptoms:
thrombocytopenia, microangiopathic hemolytic anemia,
neurological abnormalities, renal failure and fever (2). TTP
results from deficiency in the activity of a disintegrin and
metalloprotease with thrombospondin type 1 motif, member
13 (ADAMTS13). Deficiency in ADAMTS13 activity leads
to accumulation of ultra-large von Willebrand factor
multimers and subsequent uncontrolled platelet thrombus
formation in the microvasculature (7, 8). ADAMTS13 activity
of <20% is used as a criteria of diagnosis of TTP (1).
Plasmapheresis is the key treatment that has decreased the
mortality rate from 85%-95% to 10%-20% (1). Treatment
with corticosteroids and recombinant human soluble
thrombomodulin has also been reported (2). 

We herein report a case of severe TMA that occurred in a
patient with gastric cancer during chemotherapy with a
combination of S-1 and cisplatin. The regimen of S-1 and
cisplatin is widely used for treatment of human epidermal
growth factor receptor 2 (HER2)-negative gastric cancer as
first-line therapy recommended by the Japanese Gastric
Cancer Association. To the best of our knowledge, this is the
first reported case of TMA in association with the use of S-
1 and cisplatin.

Case Report

A 77-year-old Japanese woman was diagnosed with advanced
gastric cancer with multiple lymph node and liver metastases.
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Because her HER2 score was 0, she received chemotherapy
with a combination of S-1 and cisplatin. She was
administered S-1 (80 mg/m2) from day 1 to 21 and cisplatin
(60 mg/m2) on day 8, while no drugs were given from day
22 to 35. Although no significant adverse events occurred
during the first or second course of chemotherapy, she was
admitted to the hospital with anemia and thrombocytopenia
with a normal white blood cell count on day 17 of the third
course. All medications, including S-1, were discontinued.
She received a transfusion of red blood cells and
thrombocytes; however, neither anemia nor thrombocytopenia
improved. She was diagnosed with hemolytic anemia, with
schistocytes being observed in a peripheral blood smear
(Figure 1A). Her blood urea nitrogen concentration gradually
increased and severe proteinuria was observed. Her body
temperature was within normal limits, her consciousness was
clear and no abnormal neurological findings were observed
until the last day. The plasma activity of von Willebrand
factor was >200%, the activity of ADAMTS13 was 37.9%,
while she was anti-ADAMTS13 autoantibody-negative.
Although the examination results did not meet the diagnostic
criteria for TTP, we diagnosed the patient with TMA based
on her clinical state of thrombocytopenia, schistocytosis,
hemolytic anemia and renal dysfunction. She underwent
treatment with methylprednisolone (1,000 mg/day for 3 days),
recombinant human soluble thrombomodulin and
plasmapheresis. However, her response to treatment was
poor; she lost consciousness on day 15 of hospitalization and
died on day 16.

An autopsy was performed. The gastric cancer had
invaded the serosa and a broad area of the proper muscular
layer of the stomach, whereas a limited area of the mucosal
membrane was involved. Metastatic cells were observed in
the lymph nodes, liver, bilateral adrenal glands, thymus,
lower esophagus and spinal marrow. Microthrombi were
observed in the glomeruli and tubulonecrosis was observed

in the kidneys (Figure 1B). However, no microthrombi were
found in the brain or other organs.

Discussion

Thrombocytopenia with multiple organ failure is a risk factor
for mortality (1, 2). In the present case, we first thought that
the patient’s thrombocytopenia and anemia were due to
myelosuppression from anticancer chemotherapy. However,
the patient’s response to transfusion was poor, while
schistocytosis was found microscopically. Symptoms of
thrombocytopenia, hemolytic anemia and renal failure were
present, but fever and neurological failure were absent. The
activity of ADAMTS13 was 37.9% and anti-ADAMTS13
autoantibody was negative. The case did not meet the
diagnostic criteria for TTP; thus, TMA was diagnosed. 

The management of drug-induced TMA is poorly
understood, although plasmapheresis is considered the
standard treatment for idiopathic TTP (1). Bendapudi et al.
have reported that the mortality rate associated with an
ADAMTS13 activity of >10% is higher than that associated
with an ADAMTS13 activity of ≤10% (3).

TMA is a syndrome with multiple etiologies defined,
however, by microangiopathic hemolytic anemia,
thrombocytopenia and microvascular thrombosis. Cancer-
related TMA, such as that associated with lymphoma, breast
cancer, lung cancer and gastric cancer, has been reported (9,
10). Bone marrow metastasis is also a reported risk factor
for TMA (9). Therefore, in the present case, TMA might
have developed even if the patient had not been treated with
S-1 and cisplatin. Many TMA patients reportedly have a
drug-induced etiology, including anticancer drugs, such as
gemcitabine, mitomycin, docetaxel, oxaliplatin, vincristine
and anti-vascular endothelial growth factor agents (4). The
association between TMA and anticancer drugs is difficult to
elucidate because malignancy itself may cause TMA (5, 6).
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Figure 1. Pathological findings. (A) Schistocytes (arrow) in peripheral blood smear. (B) Microthrombus in the glomeruli (arrow) and tubulonecrosis
(arrowhead).



The regimen of S-1 and cisplatin is widely used for treatment
of HER2-negative gastric cancer as first-line therapy
recommended by the Japanese Gastric Cancer Association.
Additionally, no cases of TMA in association with the use of
S-1 and cisplatin have been previously reported. This report
may help determine appropriate therapy for future cases.
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