
Abstract. Background: Acute disseminated intravascular
coagulation (DIC) occurring in patients with advanced gastric
cancer (AGC) is a rare entity with a dismal prognosis.
Conventional cytotoxic chemotherapy is usually not possible.
Preliminary reports have suggested that non-myelosuppressive
weekly 24-h infusion of high-dose 5-fluorouracil (5-FU) and
leucovorin (HDFL) may be helpful. Patients and Methods:
Between 1994 and 2005, AGC patients who presented with acute
DIC and were initially treated with HDFL (5-FU 2600 mg/m2

plus leucovorin 300 mg/m2, 24-h infusion weekly) were reviewed.
Results: Nineteen such patients were identified. After treatment
with HDFL for a median of 4 weeks, 14 patients showed a
response of the acute DIC. Eight of them subsequently received
HDFL-based combination chemotherapy. The median survivals
for the whole group, the DIC responders, and the 8 patients
receiving subsequent combination chemotherapy were 3, 6, and 8
months, respectively. Conclusion: HDFL, as a safe initial
treatment for AGC patients with acute DIC, provides the
opportunity for further aggressive chemotherapy.

Advanced gastric cancer (AGS) presenting with acute
disseminated coagulation (DIC) is a rare disease entity (1).
The manifestations of acute DIC may include a tendency to
bleeding, infarction and, occasionally, microangiopathic
hemolytic anemia (MAHA) or thrombotic
thrombocytopenic purpura (2). The outcome for patients
with AGS and acute DIC is extremely poor, with a survival
time usually no more than 1 month despite active supportive
care (3).

The optimal treatment for AGC patients with acute DIC
remains unknown. Since active supportive care is generally
unsuccessful, effective systemic chemotherapy against the
underlying malignancy may be the only way to control the
cancer-associated DIC. Chemotherapy combining 5-
fluorouracil (5-FU) and other cytotoxic drugs, such as
cisplatin, has been widely used in advanced gastric cancer,
resulting in high tumor response rates and improved
survival (4, 5). Unfortunately, the use of these combination
chemotherapy regimens in patients with acute DIC has been
limited by inevitable bone marrow toxicity. 

Previously, we have shown that weekly 24-h infusion of
high-dose 5-FU and leucovorin (i.e. the HDFL regimen: 5-
FU 2600 mg/m2 plus leucovorin 300 mg/m2, 24-h infusion,
per week) was an effective and safe regimen in
gastrointestinal malignancies (6, 7). Despite its higher dose
intensity, the bone marrow toxicity of HDFL is almost
negligible (6, 8), thus making it an ideal regimen for whom
intensive chemotherapy is not indicated. Indeed, in a group
of AGC patients with poor general condition, we
demonstrated that HDFL resulted in a 48% tumor response
rate without eliciting any grade 3/4 leukopenia and
thrombocytopenia (6).

HDFL, a non-myelosuppressive regimen with a
moderately high activity against AGC, might be a safe and
effective initial treatment for AGC patients presenting with
acute DIC. Our initial experience in using HDFL for 5 such
patients has been reported previously (9). Following HDFL
treatment, all 5 patients with acute DIC improved, and 3 of
them survived for more than 6 months. In this study, the
merit of our initial findings was further assessed by analyzing
data from an expanded cohort of patients diagnosed with
AGC and acute DIC, and treated with HDFL. 

Patients and Methods

Patients. Patients with a diagnosis of gastric cancer and DIC during
the period 1994 to 2005 were identified from the database of the
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Department of Medical Records of the National Taiwan University
Hospital (Taipei, Taiwan). To be included in this analysis, the
patients were required to meet the following criteria: histologically
proven gastric carcinoma; the presence of symptoms and signs of a
tendency to bleeding; thrombocytopenia (platelets <100 K/Ìl);
positive DIC profiles, including decreased fibrinogen, increased D-
dimer or increased fibrin degradation product (FDP) and no other
causes responsible for the bleeding tendency, such as clinically overt
infection or hereditary coagulopathy. In order to evaluate the
effectiveness of HDFL as the initial treatment, only those patients
receiving the HDFL regimen alone were included. The medical
records of the included cases were reviewed to collect information
about the presenting clinicopathological features, the details of
chemotherapy, treatment response, survival time and causes of death.

At diagnosis, all of the patients were initially evaluated
according to the procedures commonly used at our institute. In
addition to clinical evaluation and blood testing for hemogram,
biochemistry panel, and DIC profiles, the patients had undergone
gastrointestinal pan-endoscopy, computed tomography (CT) of the
abdomen and chest X-ray. Other studies, including isotope bone
scan or bone marrow aspiration or biopsy, had been performed as
indicated for symptomatic cases. 

Treatment. HDFL chemotherapy was given as a weekly, 24-h
infusion of 5-FU 2600 mg/m2 plus leucovorin 300 mg/m2. The
HDFL chemotherapy was continued until progression of disease or
improvement of the acute DIC. When the acute DIC improved, the
chemotherapy was intensified by combining HDFL with other
cytotoxic agents, such as cisplatin, etoposide, or paclitaxel, at the
discretion of the attending physician. The combination of cisplatin
and HDFL was administered as follows: cisplatin 35 mg/m2, 24h
infusion, day 1 and 8; HDFL, day 1, 8, and 15, repeated every 28
days (10). The combination of paclitaxel and HDFL was
administered as follows: paclitaxel 70~80 mg/m2, 1h infusion, day
1, 8, and 15; HDFL, day 2, 9, and 16, repeated every 28 days (11).
The combination of etoposide and HDFL was administered as
follows: etoposide 65 mg/m2, 2h infusion, day 1 to 3; HDFL, day 2,
9, and 16, repeated every 28 days (10).

Definition of response and survival. The response of the acute DIC to
chemotherapy was evaluated by serial follow-up of clinical symptoms
and signs, platelet count, and DIC profiles. A response of the acute
DIC was defined as the combined finding of resolution of the
tendency to bleeding, normalization of platelet counts (>100K/Ìl)
and improvement of the DIC profiles. The overall survival was
calculated from the start of chemotherapy to death due to any cause.
The survival analysis was performed using the Kaplan-Meier method.

Results

Clinicopathological characteristics. A total of 19 AGC patients,
who had presented with acute DIC and had initially been
treated with HDFL, were identified between 1994 and 2005.
Their pertinent clinico-pathological features are listed in Table
I. Acute DIC was the presenting symptom which led to the
diagnosis of recurrent or metastatic AGC in all the patients.
The abnormal laboratory data indicating DIC at diagnosis are
summarized in Table II. The median platelet count was 40K/Ìl
(range: 4~83). The fibrinogen level was decreased in 14 of the
15 patients checked. The FDP and D-dimer were elevated in
all of the 18 and 15 patients checked, respectively. 

Treatment and response. The initial HDFL chemotherapy
was continued for a median of 3 weeks (range: 1~10). All
the patients also received supportive care for the bleeding
tendency, including component therapy. Five of the patients
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Table I. Pertinent clinicopathological characteristics.

Characteristics No. of Percentage 
patients (%)

Total patients 19 100
Age

Median (range) years 53 (31~72)
Gender

Male 11 58
Female 8 42

Onset of disease
De novo metastatic 9 47
Recurrent form prior surgery 10 53
Prior adjuvant chemotherapy 4 21

Symptoms and signs of DIC
Any 19 100
Muco-cutaneous 15 79
Gastro-intestinal tract 6 32
Genito-urinary tract 1 5
Intra-cranial 1 5
Microangiopathic hemolytic anemia 1 5

Histology
Signet ring cell/poorly 
differentiated adenocarcinoma 13 68
Well and moderately 
differentiated adenocarcinoma 4 21
Not specified 2 11

Disease extent
Stomach 9 47
Bone marrow 14 100a

Bone 13 68
Liver 3 16
Lung 2 11
Ovary 3 16

aOnly 14 patients received bone marrow study.

Table II. Summary of laboratory data indicating acute DIC (N=19).

Parameter Median (range) Normal range

Platelet count (K/Ìl)a 40 (4~83) 100~350
Fibrinogen (mg/dl)b 106 (30~349) 196~416
FDP (Ìg/dl)c 160 (10~1280) <4
D-dimer (Ìg/ml)d 16 (4~64) <0.3

aAll (19) patients had platelet count evaluation; b15 patients received
fibrinogen evaluation; c18 patients received FDP evaluation; d15
patients received D-dimer evaluation; FDP: fibrin degradation product.



did not have a response of the DIC, 3 received only one
dose of HDFL and 2 received 3 doses of HDFL. All of
these nonresponders died within a very short period of time
(range: 2~8 weeks) after diagnosis. The other 14 patients
met the criteria for a response of the DIC. After a median
of 4 weeks of HDFL, the platelet counts of these patients
recovered to within the normal range, the abnormal
laboratory data characteristic of DIC improved, and the
clinical symptoms and signs of the bleeding tendency
resolved. Subsequently, 8 out of the 14 responders received
more aggressive combination chemotherapy. The
combination regimens given to these patients were cisplatin
plus HDFL in six patients, paclitaxel plus HDFL in one, and
etoposide plus HDFL in one. The remaining six patients did
not receive subsequent combination chemotherapy. Two of
them were treated in early 1990s, when combination
chemotherapy was still under development, two were of
poor performance status due to a brain infarction and post-
operation, respectively, and two were lost to follow-up. 

The HDFL chemotherapy as the initial therapy was well
tolerated by the AGC patients with acute DIC. There was
no leukopenia or neutropenia. The non-hematological
toxicities were almost negligible, except for HDFL-related
hyperammonemic encephalopathy in one patient. This
patient developed nausea, vomiting, and disturbed

consciousness during the first infusion of HDFL. The
hyperammonemic encephalopathy resolved completely after
supportive care. This patient subsequently received no
further chemotherapy, and died 2 weeks after the diagnosis.

Follow-up and survival. The recurrence of acute DIC was the
major manifestation of disease progression for 12 of the 14
initial responders. The progression free survival was 3 months
for the 14 responders, and 6 months for the 8 patients who
received more aggressive combination chemotherapy
following the initial HDFL. Among the 12 patients with
recurrent acute DIC, 11 patients were unable to undergo
further chemotherapy because of rapid deterioration of their
general condition. Only one patient was able to undergo
second-line chemotherapy. This patient was a 72-year-old
man who had been initially treated with HDFL, followed by
cisplatin-HDFL combination. Six months later when the
disease progressed with recurrent acute DIC, he was given
paclitaxel-HDFL combination as second-line treatment,
which resulted in another remission for 1 month. This patient
died 9 months after the initial diagnosis. 

The median survival was 3 months (range: 0.5~17) for
the whole group of patients, 6 months (range: 1~17) for
the 14 responders, and 8 months for those who received
more aggressive combination chemotherapy following the
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Figure 1. Kaplan-Meier curves of overall survival of the whole group of patients, the responders to HDFL, and the patients who underwent subsequent
aggressive chemotherapy.



initial HDFL treatment (Figure 1). At the time of this
report, none of the patients was alive. The causes of death
were related to acute DIC in 15 patients, and included the
following: intracranial hemorrhage, massive cerebral
infarction, pulmonary hemorrhage or emboli and acute
DIC with multiple organ system failure in 7, 2, 2, and 4
patients, respectively. No patients died of treatment-related
adverse events.

Discussion

This retrospective study of 19 AGC patients with acute DIC
as the predominant feature confirmed that HDFL, a non-
myelosuppressive dosing schedule of 5-FU, was a safe and
effective first-line therapy. The effectiveness of HDFL was
reflected by the fact that 14 out of the 19 (74%) patients
had remission of the acute DIC, and half of them could
subsequently receive combination chemotherapy regimens.
Notably, the median survival time for the 8 patients who
received combination chemotherapy after the initial
treatment of HDFL was 8 months, which appeared to
approximate that of AGS patients without acute DIC. The
initial HDFL treatment alleviated the lethal condition of
acute DIC and enabled a substantial group of patients to
receive subsequent conventional chemotherapy for AGC
with survival approximate to general AGC patients.
Although this improvement may have resulted from patient
selection at the time of the response of the DIC, it remains
possible that HDFL contributed to a better outcome in the
responders by controlling the underlying malignant process
and the acute DIC. 

With a similar approach to the present study, Toker et al.
(12) used continuous infusion of 5-FU (200 mg/m2/day),
another non-myelosuppressive dosing schedule of 5-FU, as
the initial treatment for AGC patients presenting with acute
DIC. Among the 6 cases they reported, 5 had a dramatic
improvement of clinical status and DIC within 2 weeks, and
could subsequently receive a combination regimen based on
epirubicin, cisplatin, and 5-FU (the ECF regimen).
Nevertheless, while the selected patients enjoyed longer
survival (up to 32 weeks), the overall survival time of the
whole group of patients remained relatively short (15
weeks).

The other possible treatment approach for AGC patients
with acute DIC is up-front combination chemotherapy (13).
However, this approach needs a careful design because the
increased efficacy of combination chemotherapy might be
negated by the increased treatment-related toxicity.
Previously, Chao et al. (14) reported a study of a
combination of etoposide, epirubicin, cisplatin, an HDFL-
like regimen, as the first-line therapy in patients with AGC
and acute DIC. When etoposide, epirubicin, and cisplatin
were given in a weekly and reduced-dose schedule

(etoposide, 40 mg/m2/week, epirubicin 10 mg/m2/week,
cisplatin 25 mg/m2/week), six such patients were safely
treated. However, the survival time of their patients, ranging
from 12 to 32 weeks, was similar to that of the currently
reported cohort. Whether the incorporation of other active
chemotherapy agents against AGC such as taxanes,
oxaliplatin, and irinotecan would improve the outcome of
these patients warrants further investigation. 

Finally, this study, which included the largest case series
reported to date, confirmed several special clinicopathological
features of this disease entity. In agreement with previous
reports, AGC with acute DIC was commonly associated with
undifferentiated adenocarcinoma and a relatively younger
population (3, 12, 15, 16). The uniqueness of this disease entity
was also shown in the preferential involvement of bone marrow
and bone and the rare involvement of extraosseous organs. A
better understanding of the pathogenetic mechanism underlying
these unique presentations may help the development of novel
therapies for this disease entity in the future. 

In conclusion, the initial treatment of HDFL is safe and
effective in reversing DIC for AGC patients presenting with
acute DIC. In selected patients who respond to this initial
treatment, subsequent combination chemotherapy may
improve survival. 

Acknowledgements 

The study was supported by grant DOH95-TD-B-111-001 from the
Department of Health, Executive Yuan, Taipei, Taiwan, and grant
NTUH-96S-597 from National Taiwan University Hospital, Taipei,
Taiwan, R.O.C.

References

1 Deshpande AA, Gandhi JA, Shetty G, Deshmukh S, Joshi AS
and Hardikar JV: Gastric cancer presenting with acute
disseminated intravascular coagulation. Indian J Gastroenterol
21: 164-165, 2002.

2 Arkenau HT, Mussig O, Buhr T, Jend HH and Porschen R:
Microangiopathic hemolytic anemia (MAHA) as paraneoplastic
syndrome in metastasized signet ring cell carcinomas: case
reports and review of the literature. Z Gastroenterol 43: 719-
722, 2005.

3 Etoh T, Baba H, Taketomi A, Nakashima H, Kohnoe S, Seo Y,
Fukuda T and Tomoda H: Diffuse bone metastasis with
hematologic disorders from gastric cancer: clinicopathological
features and prognosis. Oncol Rep 6: 601-605, 1999.

4 Sastre J, Garcia-Saenz JA and Diaz-Rubio E: Chemotherapy
for gastric cancer. World J Gastroenterol 12: 204-213, 2006.

5 Das P and Ajani JA: Gastric and gastro-oesophageal cancer
therapy. Expert Opin Pharmacother 6: 2805-2812, 2005.

6 Hsu CH, Yeh KH, Chen LT, Liu JM, Jan CM, Lin JT, Chen
YC and Cheng AL: Weekly 24-hour infusion of high-dose 5-
fluorouracil and leucovorin in the treatment of advanced gastric
cancers. An effective and low-toxic regimen for patients with
poor general condition. Oncology 54: 275-280, 1997.

ANTICANCER RESEARCH 28: 1293-1298 (2008)

1296



7 Yeh KH, Cheng AL, Lin MT, Hong RL, Hsu CH, Lin JF,
Chang KJ, Lee PH and Chen YC: A phase II study of weekly
24-hour infusion of high-dose 5-fluorouracil and leucovorin
(HDFL) in the treatment of recurrent or metastatic colorectal
cancers. Anticancer Res 17: 3867-3871, 1997.

8 Yeh KH, Yeh SH, Chang YS and Cheng AL: Minimal toxicity
to myeloid progenitor cells of weekly 24-hr infusion of high-
dose 5-fluorouracil: direct evidence from colony forming unit-
granulocyte and monocyte (CFU-GM) clonogenic assay.
Pharmacol Toxicol 86: 122-124, 2000.

9 Yeh KH and Cheng AL: Gastric cancer associated with acute
disseminated intravascular coagulation: successful initial
treatment with weekly 24-hour infusion of high-dose 5-
fluorouracil and leucovorin. Br J Haematol 100: 769-772, 1998.

10 Cheng AL, Yeh KH, Lin JT, Hsu C and Liu MY: Cisplatin,
etoposide, and weekly high-dose 5-fluorouracil and leucovorin
infusion (PE-HDFL)-a very effective regimen with good
patients' compliance for advanced gastric cancer. Anticancer
Res 18: 1267-1272, 1998.

11 Yeh KH, Lu YS, Hsu CH, Lin JF, Hsu C, Kuo SH, Li SJ and
Cheng AL: Phase II study of weekly paclitaxel and 24-hour
infusion of high-dose 5-fluorouracil and leucovorin in the
treatment of recurrent or metastatic gastric cancer. Oncology
69: 88-95, 2005.

12 Tokar M, Bobilev D, Ariad S and Geffen DB: Disseminated
intravascular coagulation at presentation of advanced gastric
cancer. Isr Med Assoc J 8: 853-855, 2006.

13 Matsumoto S, Kiba T, Numata K, Ihata Y, Morita K, Kitamura
T, Saito S, Nakatani Y, Tanaka K and Sekihara H: Advanced
gastric cancer associated with DIC successfully treated with 5-
FU and cisplatin: a case report. Hepatogastroenterology 49:
153-156, 2002.

14 Chao Y, Teng HC, Hung HC, King KL, Li CP, Chi KH, Yen
SH and Chang FY: Successful initial treatment with weekly
etoposide, epirubicin, cisplatin, 5-fluorouracil and leucovorin
chemotherapy in advanced gastric cancer patients with
disseminated intravascular coagulation. Jpn J Clin Oncol 30:
122-125, 2000.

15 Fung WP and Barr A: Fulminant disseminated intravascular
coagulation in advanced gastric carcinoma. Am J Gastroenterol
71: 210-212, 1979.

16 Paydas S, Ergin M, Baslamisli F, Yavuz S, Zorludemir S, Sahin
B and Bolat FA: Bone marrow necrosis: clinicopathologic
analysis of 20 cases and review of the literature. Am J Hematol
70: 300-305, 2002.

Received November 27, 2007
Revised January 29, 2008

Accepted February 15, 2008

Huang et al: HDFL for Gastric Cancer with Acute DIC

1297



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


