
Abstract. Background: Disseminated intravascular
coagulation (DIC) is a rare complication of advanced gastric
cancer (AGC). Despite reports of the efficacy of chemotherapy
for AGC with DIC, little is known of platinum-based doublet
therapy. Patients and Methods: We conducted a single-institute,
retrospective chart review of 500 consecutive chemotherapy-
naïve patients with advanced gastric adenocarcinoma
(recurrent or metastatic) from November 2010 to November
2015. Results: Six patients were diagnosed with AGC with DIC
(1.2%); five (1.0%; 3 men, 2 women) received platinum-based
doublet chemotherapy. All patients exhibited improved DIC and
thrombocytopenia and survived for >100 days (range=114-313)
with no therapy-related mortality. Grade ≥3 adverse effects
included neutropenia, anemia, hyponatremia, catheter-related
infection and diarrhea (maximum: 2 patients each). Conclusion:
Fluoropyrimidine plus platinum combination therapy was
effective against DIC and yielded acceptable survival outcomes.
Combination chemotherapy should be considered as a primary
therapy for AGC with DIC.

Disseminated intravascular coagulopathy (DIC),
characterized by clotting activation in small vessels and
platelet and coagulation factor consumption leading to organ
failure or fatal hemorrhage (1), can be caused by various
diseases or severe conditions, including trauma, infectious
disease, obstetric complications and malignancies. DIC is
considered a rare complication of chemotherapy-naïve
advanced gastric cancer (AGC) with an incidence rate of
1.6% (2). Although AGC with DIC is associated with an
extremely poor outcome in the absence of cancer-specific

therapy, several recent reports demonstrated that 5-
fluorouracil (5-FU)/leucovorin (3, 4) or 5-FU/methotrexate
chemotherapy (2) were somewhat effective for AGC with
DIC. However, despite the use of chemotherapy, the
prognosis of AGC with DIC remained poor. 

Although the standard chemotherapy regimen for AGC
comprises fluoropyrimidine plus a platinum-based agent,
little is known about the effect of platinum-based doublet
chemotherapy for AGC with DIC. Accordingly, our present
series of cases, involving fluoropyrimidine plus platinum-
treated AGC with DIC, aims to assess the clinical benefits
and safety profile of platinum-based doublet therapy for
chemotherapy-naïve AGC with DIC and review the clinical
courses of the identified patients. 

Patients and Methods

We reviewed 500 consecutive chemotherapy-naïve patients with
advanced gastric adenocarcinoma (recurrent, metastatic or
unresectable) treated at Aichi Cancer Center Hospital, Japan, from
November 2010 to November 2015. For this study, only subjects
with DIC who received platinum-based doublet therapy were
included. We analyzed the subjects’ clinical features and courses,
toxicity assessments, as well as clinical outcomes, including overall
survival (OS) and time to treatment failure (TTF). Therapy-related
toxicity assessments were performed according to the Common
Terminology Criteria for Adverse Events, version 4.0. 

DIC or coagulopathy was identified using the 1988 criteria of the
Japanese Ministry of Health and Welfare (5); cases were scored
according to underlying disease, bleeding symptoms, organ
symptoms, elevated serum fibrin degradation product (FDP),
decreased serum fibrinogen and prolonged prothrombin time. A score
of ≥7 points was considered definitive DIC, whereas at 5 or 6 points
DIC or developing coagulopathy was suspected if other diseases were
ruled out. DIC improvement was defined as a score decrease to <5. 

Results
Patients’ characteristics. Six patients were diagnosed with
AGC with DIC (1.2%) and five (1.0%; 3 men, 2 women)
received platinum-based doublet chemotherapy: S-1
(tegafur/gimeracil/oteracil) plus cisplatin (SP or CDDP; n=2)
and oxaliplatin, leucovorin, as well as 5-FU (mFOLFOX6;
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n=3). The remaining patient received non-platinum doublet
chemotherapy (weekly paclitaxel therapy) and developed an
early post-radical gastrectomy recurrence while receiving S-
1 adjuvant chemotherapy. The clinicopathological features of
the five patients treated with platinum-based doublet
chemotherapy are provided in Table I. The median age was
50 years (range=35-66) and three, one and one patients had
Eastern Cooperative Oncology Group performance statuses
of 1, 2 and 4, respectively. All patients received diagnoses
of undifferentiated adenocarcinoma and bone metastasis,
while three and two had metastatic and recurrent disease,
respectively. Immunohistochemically, three and two patients
had a negative or undetermined human epidermal growth
factor receptor 2 (HER2) status, respectively. The median
platelet count was 2.7×104/μl (range=0.5-11.3). 

Outcomes of chemotherapy. All patients recovered from DIC
after a median interval of 54 days (range=11-92) with a
median time to an improved platelet count (more than
12×104/μl) of 14 days (range=7-54). Reported grade ≥3
adverse effects included neutropenia (n=2), anemia (n=1),
hyponatremia (n=2), catheter-related infection (n=1) and
diarrhea (n=1). No therapy-related mortality was observed.
Four of five patients (80%) developed DIC after transient
improvement with a median time to re-development of DIC
of 83 days (range=15-225). The outcomes of chemotherapy
are summarized in Table II.

Case Reports

Case 1. A 66-year-old male presented with low back pain
and a history of distal gastrectomy for gastric
adenocarcinoma 4 years earlier. Spinal computed
tomography (CT) revealed multiple osteolytic lesions.
Thrombocytopenia and elevated FDP emerged during
radiation therapy for bone metastasis; he was diagnosed with
gastric cancer-associated coagulopathy (pre-DIC). After
completing radiation therapy, he received SP and achieved
confirmed platelet count recovery and improved DIC at days
41 and 92, respectively. After 3 cycles of SP therapy, CT
revealed a new bone lesion. He subsequently received
weekly paclitaxel as second-line chemotherapy for confirmed
progressive disease but developed a recurrence of DIC and
died 191 days after the initiation of first-line chemotherapy. 

Case 2. A 50-year-old man complained of stomach pain and
anorexia. Esophageal gastric duodenal endoscopy and biopsy
indicated a poorly differentiated gastric adenocarcinoma, while
CT revealed peritoneal dissemination with multiple bone and
lung metastases. Laboratory findings indicated thrombo-
cytopenia, hypofibrinogenemia, prolonged prothrombin time
and elevated FDP, leading to a diagnosis of metastatic gastric
cancer with DIC. Although his thrombocytopenia and

coagulopathy improved immediately after initiating SP
therapy, he developed a recurrence of DIC and carcinomatous
pleurisy after 3 cycles of SP therapy and died shortly
thereafter. 

Case 3. A 38-year-old man complained of back pain.
Esophageal gastric duodenal endoscopy with biopsy showed
signet ring cell carcinoma; CT revealed multiple bone
metastases, lung metastasis and lymphadenopathy. Laboratory
findings indicated thrombocytopenia, prolonged prothrombin
time and elevated FDP. mFOLFOX6 therapy was initiated
after radiation therapy for the bone metastases. However, the
bolus injection of 5-FU was omitted and doses of other
cytotoxic agents were reduced because of a decrease in bone
marrow suppression. Recombinant thrombomodulin (rTM)
was administered to improve DIC, leading to confirmed
improvement 54 days after chemotherapy initiation. After 6
cycles of mFOLFOX6 therapy, he developed a recurrence of
DIC and pleural effusion and, thus, received weekly
paclitaxel as second-line chemotherapy. However, paclitaxel
therapy failed to effectively control disease and the patient
died soon after. 

Case 4. A 66-year-old woman complained of anorexia, weight
loss and dysphasia. Esophageal gastric duodenal endoscopy
with biopsy revealed poorly differentiated adenocarcinoma and
signet ring cell carcinoma. CT revealed gastric wall thickening,
multiple lymphadenopathies, bone metastasis and ascites.
Laboratory findings suggested DIC (thrombocytopenia,
hypofibrinogenemia, prolonged prothrombin time, elevated
FDP). Although thrombocytopenia improved immediately upon
mFOLFOX6 therapy initiation, a CT scan revealed a new
osteolytic lesion and recurrence of DIC after 8 cycles of
mFOLFOX6. Weekly paclitaxel plus ramucirumab was
initiated as second-line chemotherapy and found temporarily
effective for coagulopathy. However, after 3 months of second-
line therapy, she developed multiple liver metastases, liver
function test abnormalities and recurrent DIC; the patient died
shortly thereafter. 

Case 5. A 35-year-old woman presented with anemia and
melena. Esophageal gastric duodenal endoscopy and biopsy
identified a poorly differentiated gastric adenocarcinoma and
signet ring cell carcinoma, while CT revealed multiple bone
metastases and ascites. Her platelet count at diagnosis was
80,000/μl. Two weeks after diagnosis, she exhibited
worsening thrombocytopenia with hypofibrinogenemia and
a prolonged prothrombin time. mFOLFOX6 therapy was
administered, although the 5-FU bolus injection was omitted
because of bone marrow suppression. Thrombocytopenia and
DIC improved at days 14 and 21 after therapy initiation,
respectively, and a total of 12 cycles of mFOLFOX6 and two
cycles of simplified leucovorin plus 5-FU were administered.
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Laboratory findings following a complaint of worsening
bone pain revealed elevated alkaline phosphatase, lactate
dehydrogenase, carcinoembryonic antigen and carbohydrate
antigen 19-9 levels; she was, thus, treated with multiple
consecutive chemotherapy regimens (weekly paclitaxel plus
ramucirumab, irinotecan and methotrexate plus 5-FU
therapy) that led to a transient minimal hematological
response (decreased transfusion frequency, reduced serum
FDP levels). However, DIC and bone metastases gradually
worsened and she died shortly thereafter. 

Discussion

AGC with DIC is associated with a dismal prognosis; lacking
cancer-specific treatment, the majority of patients die within
1-4 weeks (6, 7). Additionally, a majority of patients with
AGC with DIC exhibit severe cytopenia, bleeding tendencies
and bone metastasis and are, therefore, not good candidates
for cytotoxic chemotherapy. However, we report herein five
cases of AGC with DIC treated with fluoropyrimidine plus a
platinum agent that suggest not only the efficacy, but also the
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Table I. Clinicopathological features of advanced gastric cancer patients with DIC at first-line chemotherapy.

                                                                   Case 1                          Case 2                       Case 3                                    Case 4                              Case 5

Age (years)/sex                                         66/male                        50/male                     38/male                                 66/female                         35/female
Performance status (ECOG)                          1                                   1                                4                                              1                                       2
Prior gastrectomy                                         Yes                               No                             No                                           No                                    No
Histology                                                      Por                               Por                             Sig                                       Por/Sig                             Por/Sig
HER2 status                                                  NA                          Negative                   Negative                                     NA                               Negative
Platelet count (/μl)                                     11,300                           7,300                         5,000                                     34,000                              27,000
Serum fibrinogen (mg/dl)                            294                               172                            503                                          64                                    108
Serum FDP (μg/ml)                                      73                                113                             68                                           78                                    NA
DIC score                                                       5                                   8                                9                                             10                                      6
Bone metastasis                                            Yes                               Yes                            Yes                                          Yes                                   Yes
Metastatic site except bone                          No                    Peritoneum, lung     Lung, lymph node       Liver, peritoneum, lymph node     Lymph node
Treatment except chemotherapy     Radiation to Th12,           Zoledronic          Radiation to bone                       Zoledronic                      Zoledronic 
                                                            zoledronic acid                     acid                 metastasis, rTM                               acid                                  acid

DIC, Disseminated intravascular coagulation; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2;
FDP, fibrin degradation product; NA, not assessed; por, poorly differentiated; rTM, recombinant thrombomodulin; sig, signet ring cell.

Table II. Outcomes of chemotherapy and clinical course.

                                                                                                          Case 1                    Case 2              Case 3                 Case 4                    Case 5

Chemotherapy regimen                                                               S-1 + CDDP          S-1 + CDDP    mFOLFOX6       mFOLFOX6          mFOLFOX6
Improvement of DIC                                                                          Yes                         Yes                   Yes                      Yes                         Yes
Time of PLT recovery (<120,000) from 
chemotherapy initiation (days)                                                          41                           11                     54                         7                            14

Time of recovery to improvement of DIC from 
chemotherapy initiation (days)                                                          92                           11                     54                        86                           21

Time to recurrence of DIC from 
initial improvement (days)                                                                 70                           96                  None                     15                          225

Adverse events (>grade 3)                                                       Anemia grade3,             None         Hyponatremia     Neutropenia    Neutropenia grade4, 
                                                                                             hyponatremia grade3,                               grade3                 grade4             catheter-related 
                                                                                                  diarrhea grade3                                                                                        infection grade3
Time to treatment failure (first-line chemotherapy)                          92                          107                    92                       111                         219
Second- and subsequent lines chemotherapy regimens                   PTX                   Not done             PTX             PTX + RAM        PTX + RAM→

                                                                                                                                                                                                                          IRI→MF
OS after initial chemotherapy (days)/alive or dead                     191/dead                114/dead          131/dead             257/dead                313/dead

S-1, Tegafur/gimeracil/oteracil; CDDP, cisplatin; mFOLFOX6, leucovorin, fluorouracil and oxaliplatin; DIC, disseminated intravascular coagulation;
PLT, platelet; PTX, paclitaxel; RAM, ramucirumab; IRI, irinotecan; MF, methotrexate and fluorouracil; OS, overall survival.



safety and feasibility of chemotherapy for this disease.
Previous retrospective studies have reported survival benefits
of chemotherapy for AGC with DIC vs. best supportive care
(BSC) (8, 9) with respective OS durations of 61 and 99 days
vs. 9 and 16 days. In contrast, all patients, in our study,
survived for >100 days, which further supports the efficacy
of chemotherapy for AGC with DIC. 

Currently, platinum-based doublet (fluoropyrimidine
plus platinum) or triplet (fluoropyrimidine, platinum and
taxane or anthracycline) chemotherapies comprise the
standard chemotherapy regimens for AGC (10). In
contrast, an optimal chemotherapy regimen for AGC with
DIC has not yet been established or investigated in
prospective trials. Regimens with reported efficacy against
AGC with DIC include 5-FU/leucovorin therapy (3, 4),
etoposide/ epirubicin/cisplatin/5-FU/leucovorin therapy
(11) or 5-FU/methotrexate therapy (2). Each regimen
exerted potent anti-DIC effect(s), with DIC improvement
rates of 74-100%. Despite these high DIC improvement
rates, however, the median survival times ranged from 12-
30 weeks, indicating a continued poor prognosis of AGC
with DIC. 

Little clinical information is available about the efficacy
of platinum-based doublet chemotherapy for AGC with
DIC. Our case series demonstrates that fluoropyrimidine (5-
FU/LV or S-1) plus platinum (cisplatin or oxaliplatin)
chemotherapy exerts both potent anti-DIC effects (e.g., all
patients improved) and substantial survival time (16-44
weeks) without early death. Improvement of
thrombocytopenia was achieved relatively quickly
(median=14 days, range=7-41 days) after chemotherapy
initiation. A previous study by Takashima et al. reported that
most patients with AGC with DIC treated by methotrexate
and 5-FU achieved hematological improvement within 14
days after treatment initiation (2). These early effects of
chemotherapy had several effects on treatment for AGC
with DIC. Namely, the improved platelet counts prevented
lethal hemorrhage associated with the bleeding tendency of
DIC. Furthermore, the grade ≥3 hematological and non-
hematological toxicities reported herein were manageable
with appropriate supportive care. These results suggest that
fluoropyrimidine plus platinum chemotherapy is well-
tolerated and effective for AGC with DIC. Although both
cisplatin and oxaliplatin are considered key drugs in AGC
treatment, the latter does not require hydration and is
associated with less gastrointestinal toxicity and may,
therefore, be advantageous for patients who are unfit to
receive toxic regimens. In addition, a recent report described
the efficacy of rTM for solid cancer-associated DIC (12).
However, only one patient in our series received rTM and
chemotherapy concurrently; accordingly, the summative or
synergistic effect of chemotherapy plus rTM is unclear and
requires further investigation. Recurrence of DIC developed

in 4 of 5 patients (80%) in our cases. High relapse rate of
DIC after transient improvement following chemotherapy
(65%-85%) was reported in previous studies (2, 3, 8). This
high incidence of relapse of DIC may not be related with
the chemotherapy regimen.

Our study has some notable limitations. First, this was a
retrospective analysis of data from a small number of cases,
with the number of patients treated with fluoropyrimidine
plus platinum being too small to allow a statistical survival
analysis. Second, our case series included patients with
non-definitive DIC, although these patients exhibited
evidence of coagulopathy and no evidence of other diseases
that would mimic a diagnosis of cancer-associated DIC
(e.g., severe sepsis, immunogenic or thrombotic
thrombocytopenic purpura, liver cirrhosis, any thrombosis
or microangiopathy). In our study, we included patients
with pre- and suspected DIC after ruling out possible
causes of non-cancer-associated DIC in order to describe
the efficacy of chemotherapy for the extremely rare
manifestation of AGC with DIC. 

In conclusion, our case series suggests that fluoropyrimidine
plus platinum doublet chemotherapy exhibits therapeutic
efficacy, as well as an acceptable safety profile, and should be
considered an initial treatment regimen for AGC with DIC.
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