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’ b o Case Report
Advanced Gastric Cancer Associated with Disseminated
Intravascular Coagulation Successfully Treated with
S5-fluorouracil and Oxaliplatin

Dong Seok Lee, Seung Jin Yoo, Ho Suk Oh, Eun Jung Kim, Kwang Hoon Oh, Sang Jin Lee,
Jong Kyu Park, Yong Chel Ahn, Dae-Woon Eom’, and Heui June Ahn

Department of Internal Medicine, ' Department of Pathology, Gangneung Asan Medical Center,
University of Ulsan College of Medicine, Gangneung, Korea

Gastric cancer patients with acute disseminated intravascular coagulation experiences a rare but severe complication resulting in a dis-
mal prognosis. We report a case of advanced gastric cancer complicated with disseminated intravascular coagulation with intractable tu-
mor bleeding which was successfully treated with chemotherapy consisting of 5-fluorouracil and oxaliplatin. The patient was a 63-year-
old man who complained of abdominal pain, melena, and dyspnea on 24 November 2010. We diagnosed stage IV gastric cancer
complicated by disseminated intravascular coagulation. Gastric tumor bleeding was not controlled after procedures were repeated three
times using gastrofiberscopy. With the patient's consent, we selected the 5-fluorouracil and oxaliplatin combination chemotherapy for
treatment. After one cycle of b-fluorouracil and oxaliplatin therapy, symptoms of bleeding improved and the disseminated intravascular
coagulation process was successfully controlled. The primary tumor and multiple metastatic bone lesions were remarkably shrunken and
metabolically remitted after eight cycles of chemotherapy. In spite of progression, systemic chemotherapy is effective in disease control;

further, the patient gained the longest survival time among cases of gastric cancer with disseminated intravascular coagulation.
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Introduction

Gastric cancer is the fifth most common malignant tumor and
ranks second for cancer deaths worldwide.' Disseminated intra-
vascular coagulation (DIC) is a pathologic syndrome in which the
manifestations, such as progressive and consumptive coagulopathy
with severe bleeding, are in large part a consequence of thrombin
formation.” Solid tumors such as gastrointestinal, pancreatic, liver,

ovarian, breast, lung and prostatic carcinomas can induce acute
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DIC complication.” The gastric cancer patient with acute DIC ex—
periences a rare but severe complication resulting in a very dismal
prognosis. DIC associated with gastric adenocarcinoma occurs
through the exacerbation of the blood clotting process by which
procoagulant materials such as mucin extracts derived from tumor
cells directly stimulate coagulation factor X or damage red blood
cells and platelets by direct contact with tumor cells on microvessel.
Active tumor treatment improves DIC, rather than palliative treat—
ments such as coagulation factor and platelet transfusions. Choosing
the appropriate chemotherapy agents to treat the underlying cancer
and stop the acute DIC process effectively, while avoiding chemo—
therapy induced myelosuppresion which may contribute to bleeding
related mortality, is difficult. However, many clinicians tend to be
reluctant to apply palliative chemotherapy due to potent adverse
events combined with intrinsic hematologic fragility. Because we

experienced a case of proven metabolic complete remission in
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which chemotherapy significantly improved the gastric cancer and

thereby the accompanying DIC, we report this case.

Case Report

The 63-year—old man was admitted to the hospital on 24 No-
vember 2010 with epigastric pain, diffuse back pain and melena.
The physical examination showed poor general condition (Eastern
Cooperative Oncology Group performance grade 3) and petechia in
lower extremities. He had blood pressure of 140/80 mmHg, pulse
rate of 100 beats/min, respiratory rate of 22 beats/min, body tem—
perature of 36.6°C and oxygen saturation of 95% in room air upon

admission. There was no anemia of conjunctiva or jaundice of

sclera and both neck and chest were normal. The blood count
showed hemoglobin of 12.1 g/dl, leukocytes of 6,900/mm’ and
platelet count of 24,000/mm’. Liver function tests showed total

protein of 6.6 g/dl, albumin of 4.0 g/dl, total bilirubin of 1.6
mg/dl, aspartate aminotransferase (AST) of 268 IU/L, alanine
aminotransferase (ALT) of 36 IU/L and alkaline phosphatase
of 214 TU/L. Blood coagulation tests revealed prolonged pro-
thrombin time (PT 1.53 international normalized ratio, 56%),
elevated fibrinogen degradation products level (FDP 66.5 pg/ml),
D-dimer (21.27 pg/ml) and lactate dehydrogenase level (LDH
2,116 TU/L). HBsAg and hepatitis C virus antibody showed
negative findings. Upper gastrointestinal endoscopy performed
in our hospital found a Bormann type 2 mass in the lower body.
Because there was bleeding on a vessel exposed to the area of
mass, argon plasma coagulation was performed (Fig. 1A). En-
doscopic biopsy results were poorly differentiated adenocarcinoma.
Abdominal computed tomography scanning revealed gastric cancer
in the lower body and multiple metastases in neighboring lymph
nodes, and abdominal lymph nodes were observed. Liver and bi—

Fig. 1. Initial (A) and follow up (B)
gastroscopic finding: (A) Ulcerofun-
gating mass with spontaneous oozing
on the posterior wall of mid body. (B)
Ulcer scar without definite mass-like
lesion, and biopsy finding revealed
chronic active gastritis with mild intes-
tinal metaplasia without tumor cells.

Fig. 2. (A) Initial positron emission tomography-computed tomography (PET-CT) scan showed stomach cancer in body, multiple perigastric, peri-
aortic, multiple liver metastases, and disseminated bone metastasis. (B) After 6 cycles of first line chemotherapy, follow up PET-CT scan showed
nearly complete remission of stomach cancer and metastatic sites. (C) After 4 months of drug vacation, PET-CT scan showed multiple spine lesions
were aggravated. (D) After 4 cycles of second line chemotherapy, PET-CT scan showed multiple spine lesions improved. (E) After 6 cycles of second
line chemotherapy, PET-CT scan showed that multiple bone metastases and both adrenal metastases were aggravated.
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lateral adrenal metastases were observed but there was no evidence
of cirrhotic change. We could exclude other primary liver diseases.
Positron emission tomography scanning found an increase in up—
take of fluorodeoxyglucose in gastric area. Liver, bilateral adrenal
and multiple bone metastases were observed as well (Fig. 2A). We
diagnosed stage IV gastric cancer having multiple bone metastases
complicated by DIC. Gastric tumor bleeding was not controlled
after three repeated procedures using gastrofiberscopic interven—
tion with argon plasma coagulation. Repeated packed red blood cell
(RBO), fresh frozen plasma and platelet concentrate transfusions,
DIC with pancytopenia resulted in more aggravated. With consent
of the patient and his family, we performed 5-fluorouracil (5-
FU) and oxaliplatin combination chemotherapy on 1 December
2010 to control the underlying gastric cancer. Systemic combina—
tion chemotherapy was composed of 5-FU 750 mg/m’ on day 1, 2
and day 22, 23, oxaliplatin 75 mg/m” and leucovorin 75 mg/m” on
day 1 and day 22. Chemotherapy was repeated every four weeks.
After one cycle of the 5-FU and oxaliplatin therapy, the bleeding
symptoms improved, and the DIC process was successfully con—
trolled. At that time, the hematologic profile improved but did not
resolve to normal: white blood cell 4,800/mm’, hemoglobin 12.0 g/
dl, platelet 117,000/mm’. Liver function tests showed total protein
of 7.7 g/dl, albumin of 4.1 g/dl, total bilirubin of 0.8 mg/dl, AST of
35 TU/L, ALT of 32 IU/L and alkaline phosphatase of 316 TU/L.
He felt better than before chemotherapy, melena stopped and the
petechiae of lower extremities disappeared. His back pain, previ—
ously uncontrolled by high dose opioid administration, dramatically
improved after chemotherapy.

Chemotherapy was treated 6 times in a total of 6 months.
Traced abdominal computed tomography scanning, positron emis—
sion tomography scanning and upper gastrointestinal endoscopy
(Fig. 1B) showed complete remission of gastric cancer, lymph
nodes and metastases areas (Fig. 2B).

After 8 cycles of initial combination therapy, although we rec—
ommended continuing chemotherapy until progression, he refused
further chemotherapy. Thereafter, we observed him without sys—
temic chemotherapy at regular follow up 3 week intervals. During
the observation period he did not showed abnormal hematologic
profile and back pain and there was no evidence of progression in
abdominal computed tomography scan and follow up gastrofibers—
copy. After 4 months of observation, he suffered severe back pain
without hematologic abnormality. In the positron emission tomog—
raphy—computed tomography (PET-CT) scan, aggravated multiple
spine lesions were detected (Fig. 2C). We performed 5-FU, leu-

covorin and irinotecan combination chemotherapy on 3 December
2011 to control the metastatic lesion. Systemic combination che—
motherapy was composed of 5-FU 1,000 mg/m’ on day 1, 2 and
day 22, 23, leucovorin 200 mg/m’ on day 1 and day 22, irinotecan
180 mg/m? on day 1 and day 22. Chemotherapy was repeated
every four weeks. During the 2nd line chemotherapy, laboratory
tests revealed no evidence of DIC. After 4 cycles of second line
chemotherapy, follow up PET-CT scan showed multiple spine le—
sions improved (Fig. 2D). But after 6 cycles of second line chemo-
therapy, PET—CT scan showed that multiple bone metastases and
both adrenal metastases were aggravated (Fig. 2E). We performed
tegafur+gemeracil+oteracil potassium (TS-1), cisplatin combina—
tion chemotherapy on 8 August 2012 to control the metastatic le—
sion. Systemic combination chemotherapy was composed of TS-1
60 mg for two weeks, cisplatin 75 mg/m” on day 1, every 3 weeks.
The blood count showed hemoglobin of 10.9 g/dl, leukocytes of
3,100/mm’ and platelet count of 115,000/mn’. Liver function tests
showed total protein of 6.1 g/dl, albumin of 3.3 g/dl, total biliru—
bin of 0.8 mg/dl, AST of 56 IU/L, ALT of 25 IU/L and alkaline
phosphatase of 611 IU/L. He remains free of DIC up to the present
time. In the course of chemotherapy he did not experience febrile
neutropenia or overt systemic infection. He is now treated with 3rd

cycle of TS—1 and cisplatin without complications.

Discussion

Gastric cancer that initially presents with DIC is rare. A few
studies reported that gastric cancer with an initial presentation of
DIC had a dismal prognosis. Our case suggested that survival and
control of hematologic complication of initially DIC combined
gastric cancer might be improved by early and intensive systemic
chemotherapy.

Acute DIC is a pathologic syndrome in which the manifesta—
tions, such as progressive and consumptive coagulopathy with se—
vere bleeding, are in large part a consequence of thrombin forma—
tion.” Solid tumors may induce acute DIC complication.” Treatment
consisting of fresh frozen plasma and platelet replacement, with or
without a heparin injection, had little clinical effect. DIC is a classic
but rare complication of solid tumors, and gastric cancer is one of
the most frequent causes. The short—term prognosis remains very
poor, but palliative chemotherapy may prolong survival," Most of
gastric cancer with DIC studies included small numbers of patients (5
to 18) because of the rarity of the condition.”” Furthermore, there

have been few studies comparing prognosis between patients who
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receive best supportive care and palliative chemotherapy. Survival
is in the order of a few weeks, particularly in the event of bone
marrow invasion, which is frequent in the histological subtype with
signet ring carcinoma cells.*® In some retrospective studies of pa—
tients with gastric cancer with bone metastases, the survival of the
patients presenting with DIC was markedly shorter than that of the
patients free from hematological complications.*” The poor prog-
nosis is related to impairment of the general condition, reflecting
advanced metastatic disease, and the hemorrhagic complications
of DIC. Myelosuppressive chemotherapy in the context of coagu—
lopathy and pancytopenia due to bone marrow invasion is usually
poorly tolerated and may worsen the initial prognosis through
hemorrhagic or infectious complications.

In metastatic gastric cancer, combination chemotherapy has

01" and the most commonly used drugs are

been primarily used
cisplatin and 5-FU." In this case, hematologic complications were
not controlled by conservative treatment including repeated endo—
scopic bleeding control and RBC, platelet and frozen fresh plasma
supplements due to uncontrolled underling provocation events
of gastric cancer bleeding. The main key of treatment of DIC is
the recovery of the provoking factor; so we should consider first
the treatment of gastric cancer bleeding control. Systemic che—
motherapy is the primary treatment mode for a large portion of
recurrent or metastatic gastric cancer. the most commonly used
drugs are cisplatin and 5-FU," but there are no clear reports al—
though many studies have assessed which treatment agent is the
best. Usually in our institution, the most commonly—used first-line
chemotherapy regimen is fluoropyrimidine and platinum com-—
bination, which is followed by taxane and platinum combination.
So the treatment regimen for the current patient was not different
from that of metastatic gastric cancer without DIC. Fluoropyrimi-
dine derivatives that could be used include 5-FU, capecitabine, and
tegafor+gemeracil+oteracil potassium (TS-1). Platinum options are
cisplatin, carboplatin and oxaliplatin. Oral chemotherapeutic agents
such as TS-1 and capecitabine present difficulties in maintaining
effective concentration in the blood. In the case reported herein,
the 5-FU and oxaliplatin combination chemotherapy regimen
was administered since the activity of this combination has been
demonstrated in phase II and III clinical trials in metastatic gastric

cancer,”"

with a good safety profile even in patients with im-
paired general condition. The rapid response of clinical symptoms
including bone and abdominal pain and laboratory (DIC) findings
were authenticated by the complete lymph node response imaged

by PET scan. The good safety profile of 5-FU and oxaliplatin

enables optimal sequences to be used from the outset in advanced
cases with concomitant diseases and impaired general condition,
thus achieving a faster tumor response. In our knowledge, the case
reported herein is the second case of metastatic gastric cancer with
DIC to be treated using the 5-FU and oxaliplatin combination
regimen.”* A good-quality tumor response was induced with rapid
control of the DIC and a very satisfactory safety profile.

This case showed that combination administration of oxalipla—
tin, leucovorin and 5-FU improved DIC and produced clinically
complete remission in case of DIC, liver metastasis, bone metastasis
and aortic lymph node metastasis. To our knowledge, this patient is
the longest survivor whose initial presentation was metastatic gas—
tric cancer combined with DIC, with survival at more 22 months.
Most reported cases ultimately died of disease progression and
re—developed DIC."” In this case, the event provoking DIC was
tumor bleeding. We should consider more aggressive treatment for
underlying disease to stop the vicious cycle of bleeding and con—
sumptive DIC, because we can predict more favorable outcome DIC
provoked with tumor bleeding. This is only one case report, but our
report suggests that early and intensive management for DIC and
systemic chemotherapy improves prognosis in this clinical setting.
This case suggests that more effective and less toxic regimens are
needed.

In general, performance status and organ functions are most
important factor when consider palliative chemotherapy in meta—
static cancer patients for safety and tolerability. This case was
not satisfied the performance status but, showed that systemic
chemotherapy could control the tumor bleeding control and the
complication of DIC, and eventually prolongs survival beyond pre—
diction. Therefore, early and intensive management for correctable
DIC followed by systemic chemotherapy should be considered in
patients with DIC like this patient. There are several equivalent of
combination of first line chemotherapy in case of advanced gastric
cancer, among them; 5-FU and oxaliplatin combination could be
a safe and effective chemotherapy option in DIC complicated gas—
tric cancer patients because of the rapid, effective tumor response
which was induced with rapid control of the DIC. Therefore, early
and intensive management for correctable DIC followed by che-
motherapy should be considered for patients with gastric cancer

who initially present with DIC for improving prognosis.
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