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Gastric cancer patients with severe liver dysfunction secondary to hepatic metastases have limited treatment options.
Most cytotoxic drugs have a narrow therapeutic index. Although both capecitabine and oxaliplatin have been well
tolerated as single agents for patients with severe hepatic dysfunction, the combination of these drugs has not been
investigated. We report here on a case of successful treatment of a patient suffering with severe liver dysfunction and
metastatic gastric cancer; the patient was treated with a combination of capecitabine and oxaliplatin (XELOX). The initial
bilirubin level of the patient was 10.9 mg/dL. After two cycles of treatment, his bilirubin level decreased to 2.1 mg/dL.
He has experienced an excellent radiological response and he has received six cycles of XELOX chemotherapy.
XELOX chemotherapy is feasible and it can be associated with positive outcomes for the patients suffering with

metastatic gastric cancer and severe liver dysfunction.
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INTRODUCTION

Gastric cancer is the most prevalent malignant tumor and the
second leading cause of cancer-related death in Korea". The
benefit of systemic chemotherapy for treating advanced gastric
cancer in the palliative setting has long been known. When
compared with the best supportive care alone, combination
chemotherapy vields a significant advantage for the manage-
ment of advanced gastric cancer® %, However, most of the
previous clinical trials have excluded patients with impaired
hepatic function. Gastric cancer patients with severe liver
dysfunction secondary to hepatic metastases have limited
treatment options. Administration of chemotherapy to gastric
cancer patient with liver dysfunction requires careful consi—
deration.

Capecitabine is an oral prodrug that is metabolized to

5-fluorouracil (5-FU), and it has clinical activity that mimics
infused 5-FU. Capecitabine is readily absorbed from the
gastrointestinal tract and it is activated through a series of
enzymatic reactions that occur first in the liver and subsequently
in most tissues, including the tumor tissue, to create the active
drug 5-FU. A previous study demonstrated no clinically
significant influence on the pharmacokinetic parameters of
capecitabine or its metabolites in the setting of hepatic
dysfunction”.

Third-generation platinum oxaliplatin has been well tolerated
by the patients with all levels of hepatic failure, and that liver
dysfunction caused no apparent alteration in the clearance of
platinum species from the plasma. There were no dose-limiting
events at the maximum tested dose levels®. However, the
safety of these combination chemotherapies for patients
suffering with severe liver dysfunction has not been established.
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Figure 1. CT scan of the abdomen. (A and B) Multiple variable-sized metastatic nodular lesions are seen in the entire liver.
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Figure 2. (A) Decreasing levels of serum alkaline phosphatase (SAP) and alanine amino transferase (ALT) (-: SAP, : ALT). (B)
Decreasing level of serum total bilirubin after the 4th cycle of chemotherapy.

Table 1. Liver function tests during treatment period

Parameters Day 1 Day 7 Day 14 Day 21 Day 42 Day 63
Bilirubin (0.2~1.2 mg/dL) 12.9 12.9 8.4 45 2.1 1.3
LDH (200~400 U/L) 2133 1713 2854 1035 390 375
AST (~40 UL) 214 166 238 81 32 32
ALT (~40 U/L) 373 195 154 78 48 44
GGT (11~49 UL) 353 261 176 88 4 4
ALP (44~128U/L) 480 454 414 345 116 85

*LDH, lactate dehydrogenase; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, gamma-glutamyltransferase;
ALP, alkaline phosphatase

We report here on a case of gastric cancer with advanced CASE REPORT
liver metastases and severe hepatic dysfunction that was
treated with XELOX chemotherapy. A 62-year-old man was admitted due to his recent jaundice

and abdominal distention. He was diagnosed about 2 years ago
with gastric adenocarcinoma and he underwent radical subtotal
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Figure 3. (3A and 3B) Markedly decreased metastatic liver nodules after the 4th cycle of chemotherapy (A and B).

gastrectomy. After surgery, he received five cycles of adjuvant
chemotherapy with 5-FU and leucovorin. A physical examination
showed his height to be 170 cm and the body weight was 68
kg. The condition of the chest and heart was normal. His vital
signs were within normal limits. His sclera was deep icteric, but
he showed neither hepatomegaly nor right upper quadrant
tenderness. The neurological examination was normal. There
were no specific findings on the occupational, familial and social
histories. The laboratory tests on admission showed an elevated
level of serum total bilirubin to 10.9 mg/dL (normal level: 0.3~
1.2 mg/dL), a direct bilirubine of 8.5 mg/dL (normal level: 0~0.2
mg/dL), alanine aminotransferase of 374 U/L (normal level: 10~
40 U/L), alkaline phosphatase of 480 U/L (normal level: 20~ 100
U/L) and lactate dehydrogenase of 2,133 U/L (normal level: 20
8~378 U/L). An abdominal and pelvic CT scan was performed
to verify the biliary obstruction and metastatic lesions in the
abdominal cavity, including the liver and biliary system. CT scan
of the abdomen showed multiple metastatic nodules in the liver
with no evidence of biliary tree obstruction (Figure 1). The
diagnosis of the patient was confirmed to be recurrent gastric
cancer with advanced liver metastases and severe hepatic
dysfunction. His performance status was estimated to be ECOG
2. Given his poor liver function, the patient was treated with
oxaliplatin (130 mg/m?) on day 1 and capecitabine (1,000 mg/m?
orally twice daily) on days 1~14 of a 21-day cycle. After the
first cycle of chemotherapy, his total bilirubin dropped to 4.5
mg/dL. After two cycles of chemotherapy, his total bilirubin and
alkaline phosphatase decreased to near normal levels at 2.1
mg/dL and 116 U/L, respectively. No treatment-related grade 3
or above toxicities were noted during the first 4 cycles of
treatment. He continued to well tolerate chemotherapy with
excellent performance and normalization of all the liver enzymes

(Table 1 and Figure 2). He displayed a major radiological
response on the follow-up CT scans (Figure 3); he has
received 5 cycles of XELOX with ongoing clinical benefit.

DISCUSSION

Advanced cancer in the setting of hepatic dysfunction poses
a dilemma for physicians, as many cancer chemotherapeutic
agents undergo hepatic metabolism. Most cytotoxic drugs have
a narrow therapeutic index and the administration of
chemotherapy to patients with liver impairment results in
complicated safety issues. The treatment of patients with severe
liver dysfunction secondary to metastatic gastric cancer is
controversial. These patients have a limited performance status
and they are at an increased risk for chemotherapy-related
complications.

The benefits of systemic chemotherapy for advanced gastric
cancer in the palliative setting are known. Several randomized
trials have demonstrated that 5-FU-based chemotherapy is
superior to the best supportive care in terms of survival and
preservation of the quality of life> ©. Unfortunately, most clinical
trials have excluded patients with impaired hepatic function;
much of what is known about individual chemotherapeutic
agents in the setting of liver failure is based on small,
retrospective studies. Very few agents have undergone formal
phase | testing in a liver dysfunction group of patients, and
empirical guidelines are frequently used in clinical practice.
Furthermore, there is no standardized system for defining liver
dysfunction in patients suffering with cancer. The serum total
bilirubin level is the most commonly used marker to assess the
need for chemotherapy dose adjustments, but this represents a
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simplified strategy. Thus, there are many potential hazards that
are involved in administering cancer chemotherapy to patients
with impaired hepatic impairment.

The Organ Dysfunction Working Group of the National
Cancer Institute performed a phase | and pharmacokinetic trial
of oxaliplatin for patients who displayed a wide range of liver
function abnormalities”. That study demonstrated that oxaliplatin
was well tolerated at its recommended dose and schedule of
130 mg/m2 every 21 days for patients with all levels of liver
dysfunction, and there was no apparent alteration in the
clearance of either the total or ultrafilterable platinum species
from the plasma, even in patients with severe hepatic functional
abnormalities. There were no dose-limiting events at the
maximum dose level tested. Unfortunately, they did not report
the median or range for the total bilirubin level in the severe
liver dysfunction group.

Capecitabine is a novel oral fluoropyrimidine carbamate that
is preferentially converted to the cytotoxic moiety 5-FU in target
tumor tissue via a series of three metabolic steps. It is
catabolized by dihydropyrimidine dehydrogenase, which is the
initial, rate-limiting enzyme in 5-FU catabolism. A study of 14
patients with normal liver function and 13 patients with
abnormalities on their liver function tests due to liver metastases
demonstrated no clinically  significant influence on the
pharmacokinetic parameters of capecitabine or its metabolites in
the setting of hepatic dysfunction (mean bilirubin: 12 mg/dL,
range: 0.9~28.3 mg/dL)”.

In another report, a woman with metastatic breast cancer
and severe liver dysfunction (total bilirubin: 12 mg/dL) achieved
a partial response after seven cycles of capecitabine at 2,500
mg/m?d in two divided doses for 2 weeks and this was followed
by 1 week of rest’.

Park and colleaguesg) have recently conducted a phase Il
trial of oxalipatin—capecitabine (XELOX) for patients with
nonresectable advanced gastric cancer. Of the 20 evaluable
patients, one achieved a complete response and 11 achieved
partial responses for an overall response rate of 60%. The
median progression—free survival was 7.5 month and overall
survival was not reached during the study period. The
combination was well tolerated with only mild toxicities reported.

Metastatic gastric cancer patients with severe liver
dysfunction have a poor median survival that is estimated in
weeks. We treated a patient with severe liver dysfunction
secondary to metastatic gastric cancer with the XELOX
regimen. The patient had extensive liver disease and a high
bilirubin level (total bilirubin: 12.9 mg/dL). The patient obtained

major clinical benefit as demonstrated by the improvement of
his performance status and the resolution of jaundice within 3
weeks from treatment initiation. Laboratory testing demonstrated
gradual improvement in the liver function as early as 3 weeks
after the administration of the first cycle of XELOX
chemotherapy. No increased toxicities were noted during the
first four cycles of treatment. He has received the 5th cycle of
XELOX with ongoing clinical benefit.

This report supports the safety of XELOX for treating patients
with severe liver dysfunction secondary to liver metastasis. This
regimen was associated with significant clinical benefit and it
should be considered when treating patients suffering with
metastatic gastric cancer together with severe liver dysfunction.

REFERENCES

1) Central Cancer Registry Center in Korea. Annual report of the central
cancer registry in Korea (2000.1~2001.12). Ministry of Health and
Welfare, Republic of Korea, 2002

2) Murad AM, Santiago FF, Petroianu A, Rocha PR, Rodrigues MA,
Rausch M. Modified therapy with 5-fluorouracil, doxorubicin, and
methotrexate In advanced gastric cancer. Cancer 72:37-41, 1993

3) Glimelius B, Ekstrom K, Hoffman K, Graf W, Sjoden PO, Haglund U,
Svensson C, Enander LK, Linne T, Sellstrom H, Heuman R.
Randomized comparison between chemotherapy plus best supportive
care with best supportive care in advancer gastric cancer. Ann Oncol
8:163-168 1997

4) Twelves C, Glynne-Jones R, Cassidy J, Schuiller J, Goggin T, Roos B,
Banken L, Utoh M, Weidekamm E, Reigner B. Effect of hepatic
aysfunction due o liver metastates on the pharmacokinetics of
capecitabine and its metabolites. Clin Cancer Res 5:1696-1702, 1999

5) Doroshow JH, Synold TW, Gandara D, Mani S, Remick SC, Mulkerin
D, Hamilton A, Sharma S, Ramanathan RK, Renz HJ, Graham M,
Longmate J, Takimoto CH, Ivy P. Pharmacology of oxaliplatin in solid
tumor patients with hepatic dysfunction: a preliminary report of the
National Cancer Institute Organ Dysfunction Working Group. Semin
Oncol 30:14-19, 2003

6) Pyrhonen S, Kuitunen T, Nyandoto P, Kouri M. Randomized
comparison of fluorouracil. epidoxorubicin and methotrexate (FEMTX)
plus supportive care with supportive care alone in patients with
non-resectable gastric cancer. Br J Cancer 71:587-591, 1995

7) Schull B, Scheithauer W, Komek GV. Capecitabine as salvage therapy
for a breast cancer patient with extensive liver metastases and
associated impairment of liver function. Onkologie 26:576-580, 2003

8) Park YH, Kim BS, Ryoo BY, Yang SH. Oxaliplatin and capecitabine
combination chemotherapy for patients with advnaced gastric cancer: a
pilot study results. J Clin Oncol 23.235a, 2005




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /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 ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


