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Table II1. Influence of sex and coadministered drugs on AUC ratios and serum total bilirubin levels of patients

with cancer who were administered irinotecan

AUC rafio Total bilirubin
(SN-38G/SN-38)* No. level (mg/dL)* No.
Sex
Male 445 (3.29-6.40) 64t 0.60 (0.50-0.80) 65
Female 4.06 (2.78-6.11) 20 0.65 (0.50-0.85) 20
Coadministered drug
Irinotecan alone 5.22 (4.35-8.27) 23t 0.60 (0.50-0.90) 24
Platinum antineoplastics 4.00(3.35-6.13) 43 0.60 (0.50-0.80) 43
5-Fluorouracil 2.88(2.73-3.43) 7 0.70 (0.50-0.80) 7
Mitomycin C 1.41(2.44-8.53) 9 0.50 (0.45-0.80) 9
Amrubicin 4.72 2 0.45 2

There were no sipnificant differences in the AUC ratios ond total bilirubin levels between sexes or among coadministered drugs,

AUC, Area under concentratipn-time curve.

*The values are expressed as the median with the interquartile ronge in parentheses.

$The analysis of AUC was not achieved for | patient.

dosage on these parameters and found no significant
differences among them (Mann-Whitney and Kruskal-
Wallis tests or Spearman correlation coefficient), ex-
cept for a correlation of age with AUC ratio (r, =
0.3690, P = 0006). However, we found no significant
difference in the median values of age among the
diplotypes in both blocks 1 and 2 (P = .5798 and P =
.8593, respectively; Kruskal-Wallis test). Then we as-
sessed the relationship between the genotype and the
AUC ratio without nonmalization by age. We also con-
firmed that the diplotype configuralions of both block 1
and block 2 were not significantly different with respect
to the patient background factors (x? test). On the basis
of these findings, we assessed the correlation between
the genotypes and phenolypes with all of the irinotecan-
administered patients considered as a single group. The
data for the effects of sex and coadministered drugs on
the phenotypes are summarized in Table III.

As for block 1, the AUC ratios and total bilirubin
levels were compared among all haplotype combina-
tions (diplotypes) by use of the 4 haplotype groups, */,
*G0, *6, and *28, and analyzed by the Kruskal-Wallis
test (Fig 5). The observed P values were .0070 for the
AUC ratio and .0503 for the total bilirubin level, re-
spectively. A significant reduction in the AUC ratio
was observed in the *6/*60 and *28/*6 haplotype
groups (P = .049 and P = .0071, respectively; non-
parametric Dunnett multiple comparison test) com-
pared with the *//*] group. We separately evaluated
the gene-dose effects of each haplotype by use of a
nonparametric trend test (JT test} and summarized the
results in Table 1V. In the patients carrying the *60
haplotypes, although a *60-dependent decreasing ten-
dency in the AUC ratio was observed and the median

AUC ratio for *60/*60 was reduced to 48% of that for
the *i/*! diplotypes, this trend was not statistically
significant (P = .0724, JT test}. As for the subjects with
the *¢ haplotypes, @ moderate decrease was detected (P
= 0372, JT test), and the *¢/%4 diplotypes showed
67% of the median AUC ratio of *//*/. For the patients
with the *28 haplotypes, a significant *28-dependent
decrease was observed among the *//*I, *¥28/*1, and
*28/*28 diplotypes (P = .0014, JT test). The median
AUC ratio in *28/*28 was 56% of that of *//*/. In the
*28/*1 palients, there was 1 heterozygote, with the
*28¢ haplotype having an additional nonsynonymous
SNP, 686C>A (P229Q, *27), and there were 2 het-
erozygotes of the *28d haplotype lacking —3279T>G
(*60). The AUC ratios of these subjects fell within an
interquartile range of the *28/*1 group. Thus the effects
of these additional SNPs seemed not to be significant as
compared with the effect of *28 alone. Regarding the
effects of block 1 haplotype combinations, a further
decreasing effect of the *§ haplotypes on the AUC
ratios in the *60 or *28 group was evident when the
*6/*60 diplotype was compared with *60/*I or when
the *6/*28 diplotype was compared with *28/*/ (P =
{0149 and P = .0486, respectively; Mann-Whitney
test). However, no apparent effect of the *$0 haplo-
types on the *28 helerozygoles was seen when *28/*/
and *28/*60 were compared (P = .2768, Mann-
Whitney test) (Fig 3, A).

The effect of the UGTIA! block 1 haplotypes on the
total bilirubin level was also evaluated, A significant
increase in the bilirubin levels was observed in the
patients wilh the *60 haplotypes (P = .0048, IT (est),
and a 1.2-fold increase in the median value of the
*60/*60 diplotypes was observed compared with that of
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Fig 5. Association of the UGT/A41 diplotypes in block 1 with
the reduced area under the concentration-time curve (AUC)
ratio (SN-38G/SN-38) (A} and with the increased serum total
bilirubin levels (pretreatment) (B} in Japanese cancer patients
who received irinotecan (84 patients for A and 85 for B).
Each point represents an individual, and the median is indi-
cated by a bar. The Kruskal-Wallis test for the full data sets
(10 diplotypes) yiclded P values of .0070 for A and .0503 for
B. Significant reduction in the AUC ratio was detected in the
*6/*60 and *28/*6 groups (P = .049 and P = 0071, respec-
tively; nonparametric Dunnett multiple comparison test) com-
pared with the *//*/ group. Statistical analysis of gene-dose
effect of each haplotype was separately conducted and is
summarized in Table IV,
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*1/*]. The bilirubin levels in the subjects with the *6
haplotypes were also elevated to 1.2- and 1.5-fold for
the heterozygotes (*6/*1) and homozygotes (*6/*6),
respectively, although this irend was not statistically
significant (P = .0988, JT test). For the *28 haplotypes,
a significant genotype-dependent increase was evident
when the *1/*1, *28/*1, and *28/*28 diplotypes were
compared (P = .0007, JT test). The median values of
the heterozygotes and homozygotes were elevated 1.4-
and 2.2-fold, respectively, compared with the value for
*1/*1 (Table 1V}, The additional effect (1.1-fold eleva-
tion) of the *¢ haplotype on the increased levels of the
*28 heterozygotes was also observed when *28/*1 and
*28/*6 were compared, although it was not significant
(P = .4476, Mann-Whitney test) (Fig 3, B). No appar-
ent effect of *60 haplotypes on *28 was seen belween
*28/*] and *28/%60 (P = .4294, Mann-Whitney lest).
Thus the effects of the haplotypes in block 1 on the
bilirubin levels correlated well with those on the met-
abolic ratios.

As for block 2, we first overviewed the effect of each
haplotype on the AUC ratios and the total bilirubin
levels and found that these parameters for the subjects
with *I1b, *Ic, *1j, and *333P (*/k was not found in
irinotecan-administered patients), which share the 3
SNPs 1813C>T, 1941C>G, and 2042C>G, were
lower for the AUC ratios and higher for the bilirubin
levels than those of */a/*/a. Moreover, significant
differences among *!5, *Ic, *1j, and *533P could not
be detected. Therefore we joined these haplotypes into
the */B haplotypes. Similarly, the non-*/8 haplotypes
were combined as the */4 haplotypes. Among the 21
patients who carried the */B haplotypes in block 2, only
2 were heterozygous for *28b (their whole-gene diplo-
types were *lg-*Ic/*28b-*1a and *1a-*1c/*28b-*le).
Thus the majority of the subjects with *I8 had the
non-*28 haplotypes in block 1; the effect of the */B
haplotypes in block 2 was then analyzed among the
non-*28 population. We {urther surveyed an additional
effect of block 2 *I8 on the block | haplotypes and
found that the */B-dependent reduction in the AUC
ratios was remarkable in the *60-bearing patients. Ac-
cordingly, we separalely evaluated the *6(-posilive
subjects with */B in block 2. The AUC ratios and total
biltrubin levels were compared among the diplotypes in
block 2 and analyzed by the Kruskal-Wallis test, with P
values of .3355 obtained for the AUC ratio and .0650
for the total bilirubin, respectively (Fig 6). We also
evaluated the pene-dose effect of */B haplotypes, as
summarized in Table 1V, Although a */B-dependent
decreasing tendency in the AUC ratios was observed
and the median AUC ratio in */B homozygoles was
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Table 1V, Gene-dose effects of UGT/AI haplotypes on AUC ratio and serum total bilirubin levels

Haplonpe AUC ratio
group No. (SN-38G/SN-38) Total bilirubin
Block 1 *1/%f 23 6.36 (4.59-8.00) 0.50 (0.40-0.65)
*60/M 1 11 5.05(3.84-11.87) 0.60 (0.55-0.80)
*60/*60 3 3.06 0.6
P value 0724 (NS) 0048 (P < .0171)
A 23 6.36 (4.59-8.00) 0.50 (0.40-0.65)
*6/*1 14 (15)t 4,23 (2.94-7.88) 0.60 (0.40-0.75)
*6/*6 2 427 0.75
P value .0372(NS) 0988 (NS)
i/ 23 6.36 (4.59-8.00) 0.50 (0.40-0.65)
*28/41 15 3.45(2.97-5.20) 0.7 (0.50-0.95)
*28/*28 k! 1.57 1.1
P value 0014 (P <.0170) 0007 (P < .017%)
Block 2 Non-*28
*A/*A 34 (35)t 6.04 (3.25-7.61) 0.50 (0.40-0.70)
*1B/*A 22 4,65 (3.42-6.19) 0.60 (0.50-0.85)
*IB/*B 2 LRy 0.90
P value 551 (NS) 0224 (P <.0258)
*60 in non-*28
*A/MA 4 9.04 0.65
*[B/*IA 8 3.84 (3.18-5.64) 0.60(0.55-0.80)
*[B/*IB 2 3.37 0.90
P value 0173 (P < 025§) 4744 (NS)

Gene-dose effects of each haplotype were evalunted by the Jonckheere-Terpsira test, Values are expressed ng the median with the interquartile range in parentheses,

NS, Mot significant,
tThe number in parentheses represents total bilirubin.

tSignificant level corrected by the number of comparisons in block ) that corresponds to .05 of the type [ risk.
§Significant level comected by number of comparisons in block 2 that correspunds to .05 of the type I risk.

reduced to 56% of the *IA/*I4 group, it was nof sta-
tistically significant (P = .1551, JT test). For the serum
bilirubin level, a significant */B-dependent increase
was observed (P = 0224, JT test); a 1.8-fold increase
in */B/*[B was observed compared with */4/*14 (Fig 6,
B, and Table 1V},

Regarding the effect of the */B in the *60-bearing
subjects, a significant */B-dependent decrease in the AUC
ratio was observed (P = .0173, JT test) (Table V). The
AUC ratios (median) of the *60-bearing subjects in */5/
*4 and BB were 42% and 37% of those of the
non-*/8 subjects, respectively (Fig 6, A, and Table 1V).
We then attempted to evaluate the combined eflects of
*50 and */B on the same chromosome (*60-*/B). Among
the 10 */B-bearing subjects with *60/*I or *60/*60, how-
ever, only 4 were unambiguously assigned to have
*60-*IB as their whole-gene haplotypes. Therefore the
effect of *60-*/B8 could not be fully analyzed. None-
theless, it must be noted that the values of the homozy-
gote of *60-*IB were the lowest with regard to the
AUC ratio and the highest with regard to the bilirubin
level among the *60/*60 group in block 1 (Fig 6).

To further assess the responsible factors for alter-
ation of these phenotypes, we attempied a multiple
regression analysis considering genelic polymor-
phisms. For the AUC ratio, there is a significant corre-
lation with age (P = .0094) and with the polymor-
phisms of —40_—3%insTA (P = .0012) and 211G>A
(P = .0065), which are the markers for the *28 and *§
haplotypes, respectively (Table V). The positive corre-
lation of age with AUC ratio may be a result of the
decrease in renal function with age, which may cause a
reduction in renal excretion of SN-38G and thereby its
increase in the plasma. Regarding total bilirubin level,
a significant relationship was detected in the polymor-
phisms of —40_—39%insTA (P < .0001) and 1813C>T
(P = .0270), which are the markers for the *28 and */B
haplotypes, respectively (Table V). These findings con-
firmed the efTects of *28, *6, and */B.

DISCUSSION

Our sequencing data revealed 25 polymorphisms,
including 10 novel ones. On the basis of LD} analysis of
these polymorphisms, we divided the gene into 2
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Fig 6. Association of the /GT/A! diplotypes in block 2 with
the reduced AUC ratio (SN-383G/SN-38) (A) and with the
increased serum total bilirubin levels (pretreatment) (B} in the
non-*28 group of Japanese cancer patients administered iri-
notecan (58 patients for A and 59 for B). The distribution of
the */5 genotypes in block 2 was shown by a box representing
the 25th to 75th percentiles with a fine at the median and by
bars representing the highest and lowest values. The patients
having the *60 haplotype in block 1 are distinguished in each
group, and the homozygotes of *60 are marked as diamonds.
The Kruskal-Wallis test for the full data sets (5 diplotypes)
yielded P values of .3355 for A and .0650 for B. Statistical
analysis of gene-dose effect of */B was separately conducted
and is summarized in Table IV,

blocks and designated haplotype groups (*6, *27, *28,
and *60) in block 1 using the previously reporied
definitions. In block 2 (exons 2-5), we detected 3 per-
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fectly linked SNPs in the 3-UTR region (1813C>T,
1941C>G, and 2042C>G) and subsequently named
the group having the 3 linked SNPs */B. In addition, we
attempted (o assign the haplotype combinations
throughout both blocks (whole-gene haplotyping), but
the assigned combinations were not complete; 17 sub-
jects among 195 were not assigned to the block
1-block 2 combination. Interestingly, however, we
found that block 2 */B exists with either block 1 */a or
*60a (or probably *6) but not *28.

Regarding the haplotypes in block I, the impact of
the *28 haplotype was the most significant in terms of
the decreased AUC ratio (SN-38G/SN-38) and the in-
creased total bilirubin level (Fig 5 and Table IV).
Significant effects of —40_—39%insTA (the marker of
the *28 haplotype) on the AUC ratio and bilirubin level
were also confirmed by multiple regression analysis
(Table V). Our results were consistent with previous
reports that showed correlations of *28 with hyperbil-
trubinemia in Gilbert syndrome or in cancer pa-
tients'"'#1® and with decreased SN-38G formation in
both in vitro and in vivo studies,''81?

The previous reports on *6 (G71R) showed a close
linkage between hyperbilirubinemia and the genotype
in Japanese infants®® or decreased SN-38G formation in
the UGTIAI*G-expressing cell line.'™'” However,
there were only limited pharmacokinetic data on
irinotecan-administered subjects with the *4 haplotype.
In this study it was shown that block 1 *§ was always
linked to block 2 */a (or */L) and probably to block 2
*]e. The patients bearing *6 alone showed trends for a
decrease in the AUC ratios (SN-38G/SN-38) and an
increase in total bilirubin levels, although the trends
were not statislically significant (Table 1V), It is note-
worthy, however, that the AUC ratios in the patients
bearing the *6 haplotype together with the *28 or *60
haplotype were significantly low compared with the
*1/*1 group (Fig 5, A). The multiple regression analysis
also indicated that 211G>A (*6 marker) had a signif-
icant effect on the AUC ratio (Table V). Ando et al'?
have also reported that the *6 allele alone is not a good
predictor of severe toxicity of irinotecan but considered
that it might enhance the *28-associated irinotecan
toxicity, Given that our haplotype analysis revealed that
*28 and *6 were present on a mutually exclusive chro-
mosome, *28 and *§ should exert an additive effect on
irinotecan toxicity.

Regarding the *60 allele (—3279T>@G), a decreasing
tendency in the AUC ratio (SN-38G/SN-38) and a
significant increase in total bilirubin levels were ob-
served in the subjects bearing the *60 haplotypes (Fig
5 and Table 1V), although multiple regression analysis
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Table V. Multiple regression analysis of AUC ratio and total bilirubin level concering UGTIA4] polymorphisms

Coefficient F vajue P value R? Intercept
AUC ratio (SN-18G/SN-18) 02174 1.726
Variable
Age 0.0722 7.08 0094
—40_—39insTA (*28)t —1.666 11.27 0012
2HG>A (o)t —1.461 7.80 0065
Total bilirubin 0.2029 0.539
Variable
~40_~3%nsTA (*28) 0213 20.10 <.0001
1813C>T (YiB)t 0112 507 0270

The numbers of the cancer patients used for the analyses were 84 for AUC ratio and 85 for total bilirubin, respectively,

1The corresponding haplotype is described in parentheses.

revealed no significant relevance of the marker SNP of
*60 (—3279T>G) to those phenotypic parameters.
There is a possibility that the multiple regression anal-
ysis might miss the *60 marker, because this site is
frequently associated with other marker sites of *28 or
B,

In this study we showed for the first time the effect
of novel */B haplotypes on UGTIA41-related pheno-
types. We found a */B-dependent decreasing trend in
the AUC ratio (SN-38G/SN-38), although not signifi-
cant, and a significant increase in serum tetal bilirubin
levels (Fig 6 and Table 1V}. The multiple regression
analysis also confirmed the significant relationship of
the marker site of */B (1813C>T) to total bilirubin
level (Table V). When the AUC ratios of */a-*A/*ia-
*4 and *la-*IB/*la-*{4 were compared, the differ-
ence (the effect of */a-*IB) was not clear (data not
shown). However, the presence of */B together wilh
*G60 haplotypes in block 1 enhanced a trend for de-
creased AUC ratios (Fig 6, 4 and Table IV). Thus it is
likely that the effects of */B could be more evidently
‘manifested in the concurrent presence of *3§0. One
possible mechanism of the reduced UGT activity in the
*{B haplotypes might be an instability of messenger
ribonucleic acid as a result of the nucleotide substitu-
tions in the 3-UTR. Because the 3-UTR in UGTIA! is
shared by other UGTI1A isofonns, the */B haplotypes
might also affect their activities.

We found that there were 2 types in the *60 haplo-
types, *60-*/4 and *60-*{B {data not shown). Because
*60a is known to partially reduce UGTIA! transcrip-
tional levels,'* the presence of */B on the same chro-
mosome might cause a synergistic reduclion in
UGTIA] transcription, possibly through a */B-induced
messenger ribonucleic acid instability. Thus we at-
tempted to evaluate the combined effects of *60 and
*/B on the same chromosome {*60-*/8), Among the 10

*[B-bearing subjects with the *60 groups, the block
1-block 2 haplotype combinations for 6 patients could
not be determined either to be on the same chromosome
or not. Although this ambiguity hampered the precise
evalualion of the effect of *60-*/B, it is noleworlhy that
the diplotype of more than half of the *¢0-bearing
patients was estimated to have *60-*/B and that values
of the *60-*/B homozygotes were the lowest with re-
gard to the AUC ratio and the highest with regard to the
bilirubin level among the *63/*60 group in block I (Fig
6).

On further studies of the association of the UGTIA/
haplotypes with irinotecan-induced toxicity, such as
neutropenia, we realized that the association should be
evaluated among the patients who received irinotecan
alone, because the coadministered drugs significantly
potentiated the neutropenia. Because the number of
patients administered irinofecan alone was still small, a
precise evaluation was not available in this study. How-
ever, regarding the */B in block 2 (in which */B/*B
was not available), our preliminary observation re-
vealed a significant decrease in the neutrophil count
nadir in the *IB heterozygoles (P = 0.0044, Mann-
Whitney test); their median value was 1100 counts/pL
(n = 7) versus 2500 counts/pL (n = 10) in the */4
group. The elucidation of the clinical outcome of */B,
as well as the other UGTIA1 haplotypes, awaits further
studies.

In this study we attempted to evaluate the functional
significance of UGTIA! haplotypes by analyzing
UGT1AI-related phenotypic parameters in irinotecan-
administered patients and identified several UGTIAI
haplotypes significantly associated with the reduced
AUC ratio (*28 and *6) and with the increased total
bilirubin level (*28, *60, and */5). We also suggested
that the novel haplotype */B might be functionally
important, although this is still hypothetical. The clin-
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ical significance of those haplotypes should be evalu-
ated in a future study,
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BACKGROUND, The goal of the current study was to evaluate the objective response
rate and toxicity assoclated with the oral fluorepyrimidine S-1 (a combination of
tegafur, 5-chioro-2,4-dihydroxypyridine, and potassium oxonate) in patients with
previously untreated metastatic colorectal carcinoma,

METHODS. Thirty-eight patients were enrolled in the study. $-1 was administered
orally at & dose of 40 mg/m? twice daily for 28 days, followed by a 14-day rest
period, Treatment was repeated every 6 weeks unless disease progression was
observed.

RESULTS. A combined total of 173 courses of -1 were administered to the 38
enrolled patients. The median number of courses administered to a given patient
was 3.5 (range, 1-18). Although no patient exhibited a complete response to
treatment, 15 had partial responses (response rate, 39.5%; 95% confidence interval,
24.0-56.6%). In addition, 5 patients had minor responses, and 14 had stable
disease, Four patients were found to have progressive disease after two courses of
treatment. The median survival time was 358 days (95% confidence Interval,
305-490 days), and the 1-year survival rate was 47.4%. The most common adverse
reactions included myelosuppression and gastrointestinal toxicity; most cases
involved Grade 1 or 2 toxicity, but Grade 3 toxicities (anemla [7.9% of patients],
neutropenia [5.3% of patients), diarrhea [2.6% of patients], and abnormal bilirubin
levels [7.9% of patients]) also were noted. Nelther Grade 4 toxicity nor treatment-
related death was observed during the study.

CONGLUSIONS, Orally administered -1 is active against metastatic colorectal car-
cinoma and has an acceptable toxicity profile. This promising agent has the
potential to become a valuable chemotherapeutic option. Cancer 2004;100:
2355-61. © 2004 American Cancer Soclety.

KEYWORDS: colorectal carcinoma, §-1, 5-fluorouracil derivative, oral fluoropyriml-
ding, Phase 1l study.

c olorectal carcinoma is one of the most commeon causes of malig-
nancy-related death in the United States, Japan, and most Euro-
pean countries. The median survival duration for patients with met-
astatic colorectal carcinoma treated with supportive care alone is
approximately 4-6 months.' Systemic chemotherapy with 5-fluorou-
racil (5-FU) recently was shown to prolong survival, with a median
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survival time of 17-21 months associated with such
treatment.®? The administration of irinotecan to-
gether with 5-FU and leucoverin (LV) as first-line
treatment for metastatic disease alsc has been shown
to produce a survival benefit,>* but recently, concern
has been raised regarding the toxicity of the weekly
bolus combination of these agents.®

A randomized cooperative group study has
yielded preliminary data supporting the role of 5-FU
and LV administered via continuous intravenous in-
fusion (CVI) as the backbone of treatment strategies
for metastatic colorectal carcinoma.® Nonetheless, CVI
performed using a portable pump and an indwelling
catheter is challenging and may induce phlebitis or
infection originating at the injection site and requiring
long-term hospitalization; thus, oral anticancer agents
have been developed to address this problem.” The
results of large Phase III studies of oral capecitabine
and the combination of tegafur + uracil (UFT) with LV
were reported recently and demoenstrated survival
benefits that were equivalent to those achieved using
intravenous 5-FU + LV.2"' Oral chemotherapy has
major advantages over intravenously administered
treatment in terms of pharmacoeconomic consider-
ations and patient preferences, because oral treatinent
can be administered on an outpatient basis, thereby
reducing the length of patients’ hospital stays.'? Over
time, the role of oral chemotherapy in the treatment of
malignant disease is expected to become increasingly
significant.

Gastrointestinal side effects represent the dose-
limiting toxicity associated with 5-FU in a long-term
administration schedule (i.e., a CV1 schedule).” There-
fore, to maximize the therapeutic effects of 5-FU, pre-
vention of gastrointestinal toxicity is of primary im-
portance. A new oral fluoropyrimidine, S-1, has been
developed by Taitho Pharmaceutical Co. (Tokyo, Ja-
pan) and adapted for use in the treatment of advanced
gastric’®'® and head and neck malignancies'®; at
present, this agent is used widely throughout Japan.
S-1 consists of tegafur, 5-chloro-2,4-dihydroxypyri-
dine (CDHP), and potassium oxonate in a molar ratio
of 1:0.4:1."7 Tegafur is a precursor of 5-FU and func-
tions as an effector. As an enhancer of the antitumor
activity of tegafur, CDHP is prescribed to potently and
reversibly inhibit the 5-FU degradation enzyme dihy-
dropyrimidine dehydrogenase (DPD); by inhibiting
DPD, CDHP induced the long-term retention of an
increased concentration of 5-FU in the blood.'® Orally
administered potassium oxonate is selectively distrib-
uted to the gastrointestinal tract with high concentra-
tion and inhibits orotate phosphotibosyltransferase,
which phosphorylates 5-FU to yield the active metab-
olite form of 5-FU in humans.'?

In rats bearing subcutaneous Yoshida sarcoma
compared with UFT administered at an equally harm-
ful dose to the rats, 5-1 tended to maintain the con-
centration of 5-FU in plasma and tumor tissue for a
longer duration and with less gastrointestinal toxic-
ity.?® Furthermore, compared with tegafur, UFT,
and other fluoropyrimidines, S-1 exhibited greater
therapeutic efficacy against various rat tumors and
human xenografts.?!

In a Phase ! study involving Japanese patients, 5-1
was administered orally for 28 days. The maximum
allowed dose of 5-1 was 150 mg once daily or 75 mg
twice daily, and leukopenia was the resulting dose-
limiting toxicity. The pharmacokinetic profile of S-1
revealed that twice-daily administration preserved
therapeutic 5-FU levels without increasing the maxi-
mum 5-FU concentration in the blood.?*# Therefore,
oral administration of 5-1 at a dose of 75 mg twice
daily for 28 consecutive days, with a subsequent 14-
day rest period, was recommended. Two Phase 11
studies of twice-daily S-1 administered as a single
agent for the treatment of metastatic gastric malig-
nancy yielded response rates of approximately 50%,
with minimal toxicity.®-'5

Based on these results, two Phase 11 studies of S-1
in the treatment of metastatic colorectal carcinoma
were initiated. Response rates of 17% and 35% were
observed in these two trials.**?* To verify the repro-
ducibility of these findings, we performed our own
Phase II study of S-1 in the treatment of Japanese
patients with metastatic colorectal carcinoma.

MATERIALS AND METHODS

Eligibility

Patients were entered into the study only if they ful-
filled the following eligibility requirements: 1j histo-
logically confirmed colorectal carcinoma; 2) inopera-
ble metastatic disease or recurrent metastatic disease
after surgery; 3) the presence of measurable or evalu-
able lesions; 4) age = 20 years but < 75 years; 5)
Eastern Cooperative Oncology Group performance
status (PS) = 2; 6) no previous chemotherapy or ra-
diotherapy for advanced disease (with any adjuvant
chemotherapy for colorectal carcinoma required to
have been completed = 6 months before enrollment);
7) adequate bone marrow function (hemoglobin con-
centration = 9.0 mg/dL, white blood cell count
= 4000/ul but = 12,000/uL, and platelet count
= 100,000/ uL); 8) adequate liver function (serum bil-
irubin levels = 1.5 mg/dL, serum transaminase levels
= 100 international units per liter, and serum alkaline
phosphatase levels < 2 times the upper limit of nor-
mal); 9} adequate renal function {serum creatinine
levels within normal limits); 10) no other severe med-



ical conditions; and 11) no other active malignancies,
In addition, patients were required to provide written
informed consent, and pregnant women were ex-
cluded from the study.

Treatment Schedule

S-1 was administered at a dose of 40 mg/m? twice
daily for 28 consecutive days, with a subsequent 14-
day rest period. Patients were assigned on the basis of
body surface area (BSA) to receive one of the following
doses twice daily: 40 mg (BSA < 1.25 m?), 50 mg (BSA
= 125 to < 1,50 m?), or 60 mg (BSA > 1,50 m?). §-1 was
supplied by Taiho Pharmaceutical Co. in the form of
20 and 25 mg capsules (i.e.,, 20 and 25 mg tegafur). A
course of therapy was defined as 28 consecutive days
of treatment followed by a 14-day rest period, and
courses were repeated every 6 weeks until either dis-
ease progression or unacceptable toxicity was ob-
served, Patients whose toxicities necessitated a rest
period of more than 4 weeks were withdrawn from
treatment. Prophylactic use of antiemetic agents was
not allowed. For all patients, treatment compliance
and receipt of treatment without hospitalization were
verified by patient interviews conducted on a regular
schedule. '

Evaluation

Before entry into the study, patients were evaluated
using appropriate investigational methods to deter-
mine the extent of disease. A complete blood cell
count, liver function testing, renal function testing,
and urinalysis were performed at least once every 2
weeks during treatment. Appropriate investigation
was repeated as necessary to evaluate target lesion
sites before every treatment course. Antitumor activity
was evaluated in accordance with the general rules,
based on the corresponding World Health Organiza-
tion criteria, set forth by the Japanese Research Soci-
ety for Colorectal Carcinoma.?® Complete response
{CR) was defined as the disappearance of all evidence
of malignant disease for more than 4 weeks. Partial
response (PR) was defined as a reduction (lasting
longer than 4 weeks) of greater than 50% in the sum
over all lesions of the product of the longest perpen-
dicular tumor dimensions, with no evidence of new
lesions or of the progression of any preexisting lesion.
Stable disease (SD} was defined as a reduction of less
than 50% or an increase of less than 25% in the sum
over all lesions of the product of the longest perpen-
dicular tumor dimensions, with no evidence of new
lesions. Progressive disease (PD) was defined by in-
creases of greater than 25% in sum overall lesions of
the product of the longest perpendicular tumor di-
mensions or the appearance of new lesions. The tox-
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TABLE 1
Patient Characteristics
Characterlstic No. of patients
No. of eligible patients 3
Median age in yrs (range} 50.5(28-74)
Gender {%)

Male 18 (47}

Fermale 26(53)
ECOGPS (%)

0 10047

1 20(53)
Primary lesion site (%)

Colon 23(61)

Rectum 15(39)
Histology (%)

Well/moderately differentlated 3D

Poorly differentiated 501
Previous therapy (%)

Surgery 231

Surgery + adjuvant chemotherapy 4011}

Surgery + radiotherapy 23

None 9(24)
Mean body surface area in m? {range) 153 {1.26-1.85)

ECOG P5: Eastern Cooperalive Oncology Group Perfommance Status.

icity criteria of the Japan Society for Cancer Therapy,
which were based (with some modification) on the
World Health Organization criteria, were used to eval-
uate treatment-related toxicity.*® The eligibility and
suitability of patients for assessment and the re-
sponses of patients to treatment were reviewed extra-
murally.

Statistical Methods

Previgus Phase Il studies have reported a 35.5% re-
sponse rate for metastatic colorectal carcinoma
treated with S-1. The current study was designed to
have a target activity level of 35% and a minimum
activity level of 15%, with an « error of 0.05 and a 3
error of 0.2; thus, a minimum of 38 patients were
required. Survival was calculated from the date of
treatment initiation using the Kaplan-Meier method.

Ethical Considerations

The current trial was approved by the institutional
review boards of the clinical oncology programs at all
participating hospitals. Approval was based on the
1975 revision of the Helsinki Declaration. Oral and
written statements of informed consent were acquired
from all patients.

RESULTS
Thirty-eight patients (18 men and 20 women) with
advanced metastatic colorectal carcinoma were en-
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TABLE 2
Body Surface Area and Corresponding §-1 Dose

BSA (m?) §-1 dose" {mg) No. of patlents (%)
<125 40 ]
=125t0 < 150 50 15(39)
2150 60 23 {61)
BSA: body surface area.
* Dose adminislered twice daily.
TABLE 3
Objective Response Data

Response type No. of patlents

Complete response o

Partial response 15

Minor response 5

Stable disease 14

Progressive disease 1

Overall response rate® 30.5% (15/30)

95% confidence interval 24.0-56.6%

* Includes complete responses and parial responses.

tered into the trial between June 1999 and December
2000. Patient characteristics are summarized in Table
1. The median patient age was 58.5 years (range,
28-74 years). Eighteen patients had PS 0, and the
remaining 20 had PS 1. The primary tumor was lo-
cated in the colon in 23 patients (61%) and in the
rectum in 15 patients (39%). Thirty-three patients
(87%) had well or moderately differentiated adenocar-
cinoma, whereas 5 (13%) had poorly differentiated
adenocarcinoma. Of the 38 patients in the current
study, 29 (76%) had undergone surgery before entry, 4
(11%) had received 5-FU-based adjuvant chemother-
apy, and 2 had received pelvic radiotherapy.

The mean BSA in the current study population
was 1.53 m? (range, 1.26-1.85 m?). Daily §-1 doses
according to BSA are shown in Table 2. The median
5-1 dose was 60 mg administered twice daily. A com-
bined total of 173 treatment courses were adminis-
tered to the 38 patients enrolled in the study. The
median number of courses per patient was 3.5 (range,
1-18), and the median cumulative S-1 dose per patient
was 10,080 mg (range, 2660~-44,660 mg).

Response

All 38 patients had measurable metastatic lesions. Al-
though no patient experienced a CR, 15 patients had
PRs (response rate, 39.5%; 95% confidence interval,
24.0-56.6%) (Table 3}. Among these 15 patients, the
median time required for a 50% reduction in tumor

Survival rate (%)

[} 3 ] ) 12 1 18 H " tr i
Survival tiaw {moz)

FIGURE 1. Overall survival of 38 patients treated with S-1 for previously
untreated metastatic colorectal carcinoma. Median survival time, 358 days
{95% confidence interval, 305-490 days),

size was 68 days (range, 29-130 days), and the median
duration of response was 232 days (range, 96-679
days). Five patients had minor responses, and 14 had
SD. The remaining four patients were found to have
PD after two courses of treatment. Response rates

- according to metastatic site were as follows: liver, 38%

(9 of 24 patients); lung, 27% (4 of 15 patients); and
lymph nodes, 30% (3 of 10 patients). The response rate
among patients with colon carcinoma was 44% (10 of
23 patients), and the response rate among patients
with rectal carcinoma was 33% (5 of 15 patients). The
response rate at the primary site as evaluated using
the roentgenographic evaluation criteria proposed by
the Japanese Society for Cancer of the Colon and
Rectum was 43% (3 of 7 patients). One of the four
patients who had a history of adjuvant chemotherapy
achieved a PR.

At the close of the trial, the median time to evi-
dence of disease progression was 162 days (range,
118-254 days). The median survival time from the
beginning of treatment was 358 days (median follow-
up, 666 days; 95% confidence interval, 305-490 days)
for the overall study cohort, and the 1-year survival
rate was 47.4% (Fig. 1).

Toxicity

For each toxicity, the patient distribution with respect
to highest observed grade is summarized in Table 4.
The most common adverse reactions included myelo-
suppression and gastrointestinal toxicity, although
these events generally were mild, and no cumulative
toxicity was noted. Neither Grade 4 toxicity nor treat-
ment-related death was observed during the study.
Toxicity incidence rates were as follows: anemia, 45%
(17 of 38 patients); leukopenia, 45% (17 of 38 patients);
neutropenia, 42% (16 of 38 patients); and thrombocy-
topenia, 13% (5 of 38 patients). Nonetheless, Grade
= 3 toxicities were noted in less than 8% of patients.



TABLE 4
Toxlcity Data

Grade
Toxlclty 1 2 3 4 Grade 23 (%)
Anemia 7 7 3 0 79
Leukopenia 7 0 0 ]
Neudropenia 4 10 2 0 53
Thrombocytopenia 4 1 0 0 0
Diarrhea 5 ] 1 0 26
Nausea/vomiting 8 7 0 0 ¢
Anorexia 15 L] 0 0 ¢
Stomatitis It 3 0 0 0
Hand-foot syndrome 2 0 0 0 ¢
Pigmemation 15 ? 0 0 0
Malaise 17 2 0 0 0
Bilirubinemia - 14 3 0 79

* Grade 1 bilirubiremia & not defined in the toxicity ¢riteria of the Japan Society for Cancer Therapy.
[See: Japan Society for Cancer Therapy. Criteria for the evaluation of the clinical effects of sofid cancer
chemotherapy. } Jyn Soc Cancer Ther. 1993;28:161-130.2%

The overall incidence rate for diarrthea was 37% (14 of
38 patients), with Grade 3 diarrhea noted in 3% of the
study cohort (1 of 38 patients). The overall stomatitis
incidence rate was 37% (14 of 38 patients); however,
Grade = 3 stomatitis was not observed. The incidence
rate for hand-foot syndrome (palmar-plantar erythro-
dysesthesia) was 5% {2 of 38 patients); Grade 1 eryth-
rodysesthesia was noted in both cases. Overall, abnor-
mal bilirubin levels were noted in 45% of the study
cohort (17 of 38 patients), with an incidence rate of 8%
(3 of 38 patients) for Grade 3 bilirubin abnormalities.
Nonetheless, no Grade = 3 elevation of aspartate ami-
notransferase or alanine aminotransferase levels was
observed in the current study.

Toxicity caused two patients to discontinue S-1
treatment. One of these two was hospitalized for ab-
dominal pain (Grade 2), nausea with vomiting (Grade
2), and anorexia (Grade 2} during the third treatment
course, and S-1 treatment subsequently was discon-
tinued. The other patient withdrew from the study
during the second treatment course due to diarrhea
(Grade 3} and neutropenia (Grade 2}. Discontinuation
of treatment was not considered necessary for any of
the other patients who experienced Grade 2 or Grade
3 toxicities; instead, these patients were able to con-
tinue receiving treatment after a brief interruption or
after dose reduction, Thirty-five of 38 patients (92%)
were treated as outpatients, a finding that indicates
extremely good compliance. Of the 173 courses that
were administered overall, 163 (94%) were adminis-
tered at = 75% of the protocol-defined dose.

$-1 for Colorectal Carcinoma/Shirao et al. 2359

DISCUSSICN

The cutrent study was conducted to evaluate the ob-
jective response rate and toxicity associated with an
oral regimen of S-1 for patients with previously un-
treated metastatic colorectal carcinoma. We observed
a response rate of 39.5%, which was equal to or greater
than the corresponding response rates associated with
5-FU alone and with 5-FU + LV. In an earlier Phase I
study of 5-1, an overall response rate of 35% was
reported for patients who had not previously received
chemotherapy.?* That earlier study and the current
one were similar in terms of dosing and scheduling of
S-1, eligibility criteria, and response criteria, and both
studies also reported similar response rates and sur-
vival times; these similarities suggest that the activity
of oral S-1 against metastatic colorectal carcinoma
represents a reproducible finding.

In a previous Phase I study involving Japanese
patients, S-1 was administered orally for 28 consecu-
tive days.?® The maximum allowable $-1 dose was 150
mg once daily or 75 mg twice daily, and myelosup-
pression {primarily leukopenia) was found to be the
dose-limiting toxicity. This daily dose of 150 mg per
day is equivalent to 100 mg/m? per day for the average
Japanese patient, who has a BSA of 1.5 m?. For the
current study, we selected an S-1 dose of 80 mg/m?
per day (40 mg/m? twice daily), which was slightly less
than the maximum allowable dose identified by Phase
I trials.?? The most commonly observed adverse reac-
tions in the current study were myelosuppression and
gastrointestinal toxicity; these events .generally were
mild, with no Grade 4 toxicity noted. Although a small
number of cases of Grade 4 myelosuppression have
been reported in other Phase Il studies in which a total
daily dose of 80 mg/m? S-1 was used to treat malig-
nant disease (gastric,"*'® colorectal,® head and
neck,'® lung,¥ or breast?®), the incidence and degree
of toxicity observed in those studies did not differ
substantially from what was documented in the cur-
rent study.

The toxicity profile of 5-FU is schedule depen-
dent. Myelosuppression is the primary toxic effect ob-
served in patients receiving bolus 5-FU schedules,
whereas hand-foot syndrome, stomatitis, neurotoxic-
ity, and cardiotoxicity are associated with continuous
infusion of 5-FU.” Hand-foot syndrome, in addition to
being a typical side effect of prolonged 5-FU admin-
istration via CVL,? is commonly associated with the
oral administration of other fluoropyrimidines, such
as capecitabine.'®!! The mechanism involved in the
development of hand-foot syndrome has not been
completely elucidated; however, some 5-FU catabo-
lites are believed to be inducers of this condition.®®
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Thus, the low incidence of hand-foot syndrome asso-
ciated with UFT use is consistent with the observation
of low plasma levels of 5-FU catabolites in patients
receiving UFT.3! In the current trial, hand-foot syn-
drome was observed in only 5% of the study cohort (2
of 38 patients); furthermore, both of these cases in-
volved reversible, Grade I hand-foot syndrome. In
other trials, only mild S-1-induced hand-foot syn-
drome, which was not suggestive of dose-limiting tox-
icity, has been reported. These findings may reflect the
inhibitory effect of CDHP on DPD.

The pharmacokinetic characteristics of prolonged
S-1 administration were believed to be consistent with
the use of CVI; however, the dose-limiting toxicity
induced by S-1 was myelosuppression, which is asso-
ciated with the bolus dose protocol. In a previous
Phase 1 study, the maximum plasma 5-FU concentra-
tion was estimated to be approximately 230 ng/mL for
Japanese patients who received S-1 at a dose of 75 mg
per day.?” This relatively high peak plasma 5-FU con-
centration may result in myelotoxicity, rather than
gastrointestinal toxicity, in spite of the prolonged 5-1
administration protocol. The low severity of gastroin-
testinal toxicity, even in the face of a relatively high
peak plasma 5-FU concentration?®?® and area under
the plasma concentration-time curve, suggests the
usefulness (previously noted in rats'®) of potassium
oxonate in humans. The toxicity observed in the cur-
rent trial, in which §-1 was administered at a dose of
80 mg/m? per day (40 mg/m? twice daily), was mild
and reversible, and yet the observed activity was re-
markable, being equal to or greater than the activity of
5-FU alone.

Oral chemotherapy, for which only limited hospi-
talization is necessary, has major advantages over
intravenously administered treatment in terms of
pharmacoeconomic considerations and patient pref-
erence, as well as compliance.'? In one study, it was
reported that more than 90% of patients with ad-
vanced solid malignancies preferred oral agents over
infusional agents when both types of treatment pro-
vided comparable efficacy.3 Furthermore, a random-
ized crossover trial involving patients with advanced
colorectal carcinoma found that oral UFT + LV com-
pared favorably with intravenous 5-FU + LV in terms
of toxicity and patient preference.?!

In the current study, the 5-1 regimen was admin-
istered successfully, with good treatment compliance,
on an outpatient basis. Due to the absence of severe
toxicity, especially with regard to symptoms such as
nausea, vomiting, and diarrhea, almost all patients
received = 75% of the full protocol-defined S-1 dose; it
is clear that good compliance increases the likelihood
of favorable therapeutic responses. Thus, the findings

of the current study indicate that S-1 is a promising
agent that has the potential to become a valuable oral
treatment option, along with capecitabine and UFT
+ LV, for patients with colorectal carcinoma. Clinical
studies of 5-1 in the treatment of metastatic colorectal
and gastric malignancies®** also suggest that S-1 pos-
sesses superior therapeutic activity compared with
other regimens.

The combination of irinotecan or oxaliplatin with
5-FU + LV recently has been identified as a candidate
regimen for the standard treatment of metastatic colo-
rectal carcinoma. To determine which of these che-
motherapeutic agents are most suitable for use in
combination with S-1, clinical trials are essential.
Three Phase I/II trials of 5-1 with LV irinotecan or
oxaliplatin for the treatment of metastatic colorectal
carcinoma have been scheduled. In addition, a Phase
III study of adjuvant chemotherapy {surgery alone vs.
surgery followed by S-1) in the treatment of gastric
tumors and a Phase I1I study comparing the use of 5-1
alone with the use of S-1 + cisplatin in the treatment

-of metastatic gastric malignancies are ongoing. In an-

other ongoing Phase Il trial involving patients with
gastric malignancies, the Japan Clinical Oncology
Group is comparing 5-FU, which currently is the stan-
dard treatment agent, with single-agent S-1 and with
cisplatin + irinotecan.
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UPPER DIGESTIVE TRACT STRICTURE

TREATMENT STRATEGIES FOR ESOPHAGEAL STRICTURE
BEFORE OR AFTER CHEMORADIOTHERAPY FOR ADVANCED
ESOPHAGEAL CANCER

MANABU MUTO, ATSUSHI OHTSU AND SHIGEAKI YOSHIDA

Division of Digestive Endoscopy and Gastrointestinal Oncology, National Cancer Center
Hospital East, Kashiwa, Japan

ABSTRACT

Esophageal stricture due to advanced cancer is one of the serious complications of esophageal cancer as it causes dysphagia.
A self-expandable metallic stent is easily inserted in such patients and provides immediate symptomatic relief of dysphagia.
. Alternatively, definitive chemoradiotherapy has demonstrated a significant improvement in local control and overall
survival, and is now commonly used for not only unresectable esophageal cancer patients but also in resectable cases.
However, little is known about its role in relief of dysphagia. Therefore, we reviewed our experience of patients with
esophageal stricture who were treated with chemoradiotherapy. We expect that the findings in this article might be useful

in future clinical practice.

Key words: esophageal stricture, chemoradiotherapy, self-expandable metallic stent, percutaneous endoscopic

gastrostomy.

INTRODUCTION

Patients with locally advanced esophageal cancer sometimes
develop an esophageal stricture, which is one of the serious
complications of esophageal cancer as it causes dysphagia.
Self-expandable metallic stents (EMS) have been used for
palliation and provide immediate symptomatic relief of dys-
phagia.'? Alternatively, definitive chemoradiotherapy (CRT)
has demonstrated a significant improvement in local control
and overall survival*® and is now accepted as one of the
standard treatments for esophageal cancer;™® however, little
is known about its role in relief of dysphagia.

Selection of treatment for patients with stricture due to
untreated esophageal cancer

First, we should consider patients with newly diagnosed
esophageal cancer with severe stricture at presentation. If
they have unresectable T4 (TNM classification) tumors, how
are those patients best managed? We know that EMS is easily
deployed for such patients and resolves dysphagia promptly.
However, it is only palliative therapy and does not provide a
survival benefit. To evaluate the role of relief of dysphagia
by CRT, we reviewed our experience of 51 patients with
unresectable T4 esophageal cancer who were treated with
definitive CRT. The CRT consisted of 60 Gy of external beam
irradiation in 30 fractions concurrent with chemotherapy (5-
fluorouracil (SFU) + cisplatin or nedaplatin). The ability to
swallow was evaluated before and after completion of CRT
and expressed as a dysphagia score: a score of 0 denoted
complete dysphagia; (1) the ability to swallow only liquid; (2)

Correspondence: Manabu Muto, Division of Endoscopy and Gas-
trointestinal Oncology, National Cancer Center Hospital East, 6-5-1
Kashiwanoha, Kashiwa 277-8577, Japan. Email: mmuto®@east.nce.go.jp

the ability to eat semi-solids only; and (3) the ability to eat
solid food. The results are shown in Figures 1 and 2. The
dysphagia score improved in most patients. The median dys-
phagia score was 2 before CRT, and 3 after completion of
CRT (Fig.1). In addition, the complete response rate was
35% (18/51), and definitive CRT achieved a three-year sur-
vival rate of 26% (Fig. 2). These results indicate that defini-
tive CRT provides not only symptomatic relief of dysphagia
but also a chance of survival.

CRT for patients with malignant fistulae due to
esophageal cancer

How are esophageal cancer patients with malignant fistulae
best managed? Most physicians and surgeons believe that
radiotherapy or CRT for the patients with malignant fistula
is contraindicated, because it may worsen the fistula. We
previously reported that malignant fistulae closed in
92% (11/12) of patients after the completion of CRT, and
most of them had improved the dysphagia scores® (Fig. 3).
While the median survival time (MST) of patients with fistu-
lae has been reported to be one to six weeks, the MST of
those treated by definitive CRT was 7 months in our previous
study (Fig. 4). This indicates that definitive CRT provides a
chance of closure of fistulae and improves the survival,

Risks of EMS combined with CRT

Data regarding the combination treatment of EMS place-
ment with subsequent CRT for patients with esophageal
stricture due to advanced cancer is quite limited. Recently,
Nishimura et al. reported an important investigation on the
placement of stents before or during radiotherapy to the
patients with advanced esophageal cancer.” They gathered
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Fig.1. Improvement of dysphasia score in the patients with
esophageal stricture after completion of definitive
chemoradiotherapy.
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Fig.2. Overall survival of the patients with T4 esophageal
cancer treated with definitive chemoradiotherapy.

CRrate 35% (18/51)

MST 11 months
3-yr survival 26%

clinical data of 47 patients from 17 institutions in Japan. Cov-
ered metallic stents were used for 30 patients, uncovered
metallic stents for 13 patients, plastic or silicon prosthesis for
three patients, and an unknown type for one patient. Esoph-
ageal intubation was performed before the start of radiation
for 23 patients and during the course of radiation for remain-
ing 24 patients. The median total external beam radiotherapy
dose was 60 Gy (6-70) and two-thirds of the patients received
more then 50 Gy. Formation of or a worsening esophageal
fistula occurred in 28% of such patients. Furthermore, possi-
ble treatment-related deaths were 21%. They concluded that
patients with an esophageal stent introduced before or dur-
ing radiotherapy have a high risk of life-threatening compli-

M MUTO ETAL.
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Fig.3. Improvement of dysphasia scores in esophageal cancer
patients with malignant fistula after completion of definitive
chemoradiotherapy.
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Fig.4. Overall survival of esophageal cancer patients with
malignant fistula treated with definitive chemoradiotherapy.

cations. Palliative stent placement should be delayed until
radiotherapy or CRT appears to have failed, because a longer
survival time is expected for patients with locally advanced
esophageal cancer after CRT.

Risk of EMS placement for recurrent stricture
after failure of CRT

Dysphagia due to recurrent stricture after failure of CRT
means that the patient will suffer similarly to those with non-
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Table 1. Sclf-expandable metallic stent placement for recurrent esophageal stricture after failure of radiotherapy and/or

chemotherapy
Authors Year n Rate of life-threatening complications Does it increase the risk?
Kinsman K er al"! 1996 22 36% Yes
Bethge N e al? 1996 13 23% Yes
Siersema PD et al” 1998 20 43% Yes
Raijman I et al™ 1997 39 8% No
Muto M et al® 2001 13 54% Yes
Kaneko K et al.” 2002 12 17% Yes
Sumiyoshi T et al.'® 2003 22 High Yes
Survival Table 2. Self-expandable metallic stent (EMS) devices and
percutaneous endoscopic gastrostomy used for recurrent dysph-
% alive agia after failure of definitive chemoradiotherapy
100 n MST n Total
80 - EMS 13 69days
PEG 14 101 days Ultraflex (covered) 7
60 Ultraflex {non-covered) 2
- PEG Wall (covered) 1
40 - Wall {(non-covered) 1
| LS. Z-stent 2 13
- ) PEG
20 EMS One step button 18Fr 4
0 L——] 24Fr 10 14
0 100 200 300 400
Table 3. Comparison between self-expandable metallic stent
(day) (EMS) and percutaneous endoscopic gastrostomy (PEG) after
failure of definitive chemoradiotherapy
Fig. 5. Comparison of the overall survival between the patients

inserted with a self-expandable metallic stent and those treated
by percutaneous endoscopic gastrostomy.

treated esophageal cancer at presentation. Therefore, the
main goal of palliative treatment is to relieve dysphagia
even in such patients. However, it has been suggested that
prior radiotherapy to the EMS placement may be associated
with an increased rate of complications. We have also
reported that although EMS after failure of definitive CRT
improved the dysphagia score, it increased the risk of life-
threatening pulmonary complications.'” To date, many inves-
tigators have also reported the results of EMS placement for
recurrent esophageal stricture after failure of radiotherapy
or CRT."'¢ We have summarized the rates of life-threatening
complication in their reports (Table 1) and most concluded
that EMS after failure of radiotherapy or CRT increased the
rate of complications.

How should patients with recurrent dysphagia be managed
after failure of CRT?

We compared the efficacy and safety between EMS and per-
cutaneous endoscopic gastrostomy (PEG) after failure of
CRT. The types of EMS deployed are summarized in Table 2.
A covered stent was used for eight patients and a non-
covered type was used for five. A ‘one step button’ was used

EMS (n=13) PEG (n=14)
High fever* 11 (85) 321
Severe pain* 8 (73) 2(14)
CRPT 11 (85) 8 (57)
Pneumonia/Mediastinitis* 7 (54) 0(0)
Peritonitis 0(0) 1)
Hospital stay (Median 28 (10-106) 13 (6-36)
day, range)

(%); * p <0.005,

for all PEG procedure. As for clinical events, the incidence
of high fever, severe chest pain that required analgesics, and
inflammation were significantly higher in the EMS group
(Table 3). Survival was not different between the two groups
(Fig. 5). Therefore, to improve the patients’ quality of life
(QOL), it seems that PEG is more feasible and safer than
EMS placement."

CONCLUSION

Although SEM placement provides effective palliation for
patients with esophageal stricture due to advanced cancer,
long-term survival is not expected by this modality. In con-
trast, definitive CRT provides not only symptomatic relief of
dysphagia but also a chance of survival. Therefore, we should



carefully select the treatment for such patients in consider-
ation of the advantages for their QOL and survival.
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