NEUTROPENIA PREDICTS SURVIVAL IN GASTRIC CANCER

consent and ethical approval, In brief, S-1 (Taiho Pharma-
ceutical Co., Tokyo, Japan) was given orally at a standard
dose of 40mg/m? twice daily after a meal. A course
consisted of consecutive administration for 4 weeks
followed by 2 weeks of rest. Low-dose cisplatin (1—6 mg/
m? according to the dose escalation level) was given
intravenously for five consecutive days followed by 2 days
of rest during the period in which S-1 was being given. This
combination therapy was given for no more than three
courses (at least two courses) unless dose-limiting toxicity
(DLT) occurred. Patient characteristics are described in
Table 1.

Adverse Events

Blood counts were carried out at least once weekly. The
grades of toxicity were evaluated using the National Cancer
Institute Common Toxicity Criteria, version 2.0, based on
the lowest recorded adverse events during any course of
the regimen.

Statistics

In our previous report [9], the overall median survival time
(MST) was 461 days (95% confidence interval 268—679 days),
ranging from 34 to 958 days and using survival data up to 1

Table 1 — Patient characteristics

June 2003. In the present study, the cut-off date for
survival analysis was 1 January 2004.

Statistical analyses were carried out using a Statistical
Analysis System software (version 8.2, SAS Institute, Cary,
NC, USA). We examined the MSTs of the combined grade
groups (grade 0—1, grade 2—3 and grade 4) using the Log-rank
test. Either the chi-squared test or Fisher’s exact probability
test was used to compare the prevalence or distribution of
two variables, and the Student’s t-test was employed to
compare the mean age between two groups. Correlations of
neutropenia grade with the cisplatin dosage, or the duration
of treatment (course number), or other toxicities except
neutropenia were evaluated using the Spearman rank
correlation test. Multivariate survival analysis was carried
out using the Cox proportional hazards model. P < 0.05 was
considered to indicate statistical significance.

Results
Duration of Treatment

This combination was given for three courses in eight
patients, two courses in nine patients and one course in
four patients. The first course was stopped halfway for two
patients. As described in our previous report [9], this
regimen had been planned for two or three complete
courses. Consequently, the accomplishment rate of this

Number of patients

Variable Cisplatin (1 mg/m?) Cisplatin (2 mg/m?) Cisplatin (3 mg/m?) Cisplatin (4mg/m?) Cisplatin (6 mg/m?) Total

Gender
Male 2 3 6 3 4 18
Female 1 3 0 0 1 5

Age (years)

- 30-39 0 0 1 0 0 1
40—-49 0 1 0 0 1 2
50-59 3 1 0 1 0 5
60—69 0 3 4 2 2 11
70-75 0 1 1 0 2 4

Performance status
0 2 3 5 3 2 15
1 1 3 1 0 1 6
2 0 0 0 0 2 2

Diagnosis
Unresectable 2 3 5 17
Recurrent 1 3 1 1 0 6

Histological differentiation
Well/moderate 2 2 3 2 11
Poor/signet ring cell 1 4 3 1 3 12

Hepatic metastasis
Negative 2 3 1 3 14
Positive 1 1 3 2 2 9

Peritoneal metastasis
Negative 2 2 5 2 4 15
Positive 1 4 1 1 1 8

S-1 (80 mg/m?) was given to all patients.
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regimen was 74% (17/23). Six patients could not be treated
completely. The reasons for which the regimen was stopped
before finishing one or two courses for these patients were
as follows: grade 4 neutropenia (two patients), grade 3
anorexia (two patients), grade 4 diarrhoea (one patient),
treatment-unrelated toxicity (dermatomyositis; one pa-
tient). As shown, haematological toxicity was rarely re-
sponsible for shortening the regimen or reducing the total
administration of S-1 and cisplatin.

Survival Data Stratified by Haematological
Toxicity

The overall MST of all patients was 449 days (95%
confidence interval 275—621 days), ranging from 34 to
1074 days. Table 2 shows the effect of haematological
toxicity on survival. With respect to neutropenia grade,

there was a significant difference between the MSTs of the -

grade 0—1 group and those of the grade 2—3 group (Fig. 1).
A significant difference was also observed between
the MSTs of the grade 4 group and the grade 2—3 group
(Fig. 1). However, there was no -significant difference
between the MSTs of the grade 0—1 group and the grade 4
group. The clinicopathological factors of these groups were
not significantly different, as shown in Table 3.

Regarding anaemia and thrombocytopenia, no significant
differences in survival time among toxicity grade groups
were observed (Table 2).

Multivariate Survival Analysis for the Effects
of Neutropenia and Clinicopathological
Factors on Survival

Recurrent disease and grade 0—1 or grade 4 neutropenia
were found to be independent indicators of the least

Table 2 — Relatiohship of survival to haematological toxicity grade

favourable prognosis by multivariate survival analysis
(Table 4).

Correlation of Neutropenia Grade with Other
Factors Affecting Treatment Effect

There was no relationship between the neutropenia grade
and the cisplatin dosage (Fig. 2). No correlation between
the neutropenia grade and the duration of treatment
(course number) was observed (Spearman rank correlation
test; p=0.141, P=0.5071). There were moderate relation-
ships of the neutropenia grade between anaemia and
thrombocytopenia grade (Table 5). However, there were
no correlations between the neutropenia grade and non-
haematological toxicity grade (Table 5).

Discussion

When a chemotherapy regimen causes no adverse effects,
it may be inducing no anti-tumour effects because of an
insufficient dose of the anti-cancer agent. On the other
hand, severe adverse effects during chemotherapy not only
impair the patient’s quality of life, but also provide only
low efficacy due to incomplete execution of the regimen. In
the JFMC27-9902 phase | study, DLT was defined as the
occurrence of grade 4 haematological toxicity or grade 3
non-haematological toxicity, and the maximum tolerated
dose was defined as the dose level that produced DLT in 50%
or more patients. The recommended dose was defined as
the dose level that was one level under the maximum
tolerated dose [9]. Such a protocol design is commonly
executed in phase | studies to determine the most suitable
dosages of chemotherapeutic agents without severe ad-
verse toxicity. The dose defined in such a procedure
becomes the starting dose of a regimen, which is probably

Number of Range of
Toxicity Grade patients MST (days) survival time (days) P value
Neutropenia GO 6 p24) 34-958 0.0039 (GO—1 vs G2-3)
G1 4 303 216—391 0.0112 (G2-3 vs G4)
G2 2 NR 798-1026 0.5803 (GO—1 vs G4)
G3 8 650 159-1074
G4 3 408 246--461
GO—1 10 271 34-958
G2-3 10 679 159—1074
Anaemia GO 4 565 268-958 0.2169 (GO—1 vs G2-3)
G1 7 621 97—-1026 — (G2-3 vs G4)
G2 8 382 34-1074 — (G0—1 vs G4)
G3 4 318 159-731
G4 0 - -
Thrombocytopenia GO 12 333 34-798 0.2474 (GO—1 vs G2-3)
G1 4 482 357—-1026 0.1768 (G2-3 vs G4)
G2 3 958 449-1074 0.1326 (GO—1 vs G4)
G3 3 408 159-731
G4 1 246 246

G, grade; MST, median survival time; NR, not reached.
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Fig. 1 — Probability of survival in patients with far advanced gastric
cancer treated with S-1 plus low-dose cisplatin in relation to their
neutropenia grade. O, Grade 0—1; @, grade 2-3; x, grade 4.
There were significant differences between the median survival

times of the patients with grade 2—3 and grade 0—1 neutropenia
(P =0.0039) and grade 2—3 and grade 4 neutropenia (P=0.0112).

safe and effective for most patients. In actual clinical use,
however, the doses of chemotherapeutic agents are usually
adjusted, or ‘tailored’, for each individual patient accord-
ing to observed adverse events [10,11].

Recent retrospective studies on breast cancer suggest
that patients who experience at least some degree of
neutropenia during their adjuvant chemotherapy may show
a more favourable survival rate [1—3]. Saarto et al. [1]
showed that stage 11/1ll breast cancer patients with grade 2
or 3/4 leukopenia during adjuvant chemotherapy (cyclo-
phosphamide, doxorubicin and oral tegafur with or without
tamoxifen) showed significantly better long-term disease-
free and overall survival rates, compared with those with
grade 0 or 1 leukopenia. Additionally, Mayers et al. [2}
reported that breast cancer patients experiencing grade 3/
4 myelosuppression during a cyclophosphamide, metho-
trexate and S-fluorouracil (CMF) regimen had a better
outcome than-those without such toxicity. Furthermore,
Cameron et al. [3]} showed that breast cancer patients who
were treated with adjuvant CMF and who experienced
grade 2—3 neutropenia had a significantly better prognosis
than those with either grade 0—1 or 4 neutropenia. These
findings prompted us to investigate how the degree of
adverse effects is associated with prolonged survival in
gastric cancer treated with chemotherapy.

Notwithstanding differences in cancer sites and chemo-
therapeutic regimens from these previous studies, we
observed similar results in gastric cancer patients treated
with S-1 plus low-dose cisplatin. Specifically, patients
experiencing grade 2—3 neutropenia showed a significantly
longer survival rate than those who developed grade 0—1 or

Table 3 — Comparison of clinicopathological factors between neutropenia grade 0—1, 2—3 and 4 groups

Neutropenia grade

Clinicopathological factor .

GO—1 "~ G2-3 G4 P value
Gender - )
Male. . 8 8 >0.9999 (GO—1 vs G2-3)
Female 2 2 1 >0.9999 (GO—1 vs G4)
>0.9999 (G2-3 vs G4)
Age
59.5+8.7 59.9 +10.6 64.0 £ 14.2 0.9277 (GO—1 vs G2-3)
0.5054 (GO~1 vs G4)
) 0.5944 (G2-3 vs G4)
Performance status o '
0 5 9 1 0.1393 (GO—1 vs G2-3)
1 4 1 1 0.6119 (GO—1 vs G4)
2 1 0 1 0.0776 (G2-3 vs G4)
Diagnosis
Unresectable 9 6 i 0.3034 (GO—1 vs G2—3)
Recurrent 1 4 1 0.4231 (GO—1 vs G4)
>0.9999 (G2-3 vs G4)
Hepatic metastasis
Negative 7 5 2 0.6499 (GO—1 vs G2—3)
Positive 3 5 1 >0.9999 (G0—1 vs G4)
>0.9999 (G2-3 vs G4)
Peritoneal metastasis
Negative 7 7 1 >0.9999 (GO—-1 vs G2-3)
Positive 3 3 2 0.5105 (GO—1 vs G4)

0.5105 (G2-3 vs G4)

G, grade. P values were calculated using the chi-squared test (fisher’s exact probability test) for all clinicopathological factors except age.

P value for age was calculated using Student’s t-test.
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Table 4 — Multivariate analysis of independent prognostic factors in far advanced gastric cancer treated with S-1 plus low-dose cisplatin

by the Cox proportional hazards model

Variable Coefficient Standard error P value 95% CI Hazard ratio
Gender (female vs male) 1.838 0.982 0.0612 0.917—-43.030 6.281
Age (years) (61< vs 60 >) 0.606 0.676 0.36%9 0.487-6.895 1.833
Performance status (2—4 vs 0—1) 0.190 1.174 0.8713 0.121-12.082 1.210
Diagnosis (recurrent vs unresectable) 2.275 0.813 0.0051 1.976—47.875 9.727
Histological differentiation (poor/signet -0.016 0.626 0.9790 0.289-3.353 0.984
ring cell vs well/moderate)

Hepatic metastasis (positive vs negative) -1.215 0.681 0.0746 0.078—1.128 0.297
Peritoneal metastasis (positive vs negative) -1.550 0.810 0.0556 0.043-1.038 0.212
Neutropenia (grade 0—1/4 vs grade 2-3) 3.656 1.040 0.0004 5.037-297.217 38.693

Cl, confidence interval. The cut-off value for age was the mean age (60.3 years) of the patients studied here.

4 neutropenia (Table 2, Fig. 1), without significant
differences among the clinicopathological factors of any
groups (Table 3). Moreover, multivariate survival analysis
indicated that both grade 2—3 neutropenia and recurrent
disease were independent predictors for long-term survival
(Table 4). It was speculated that moderate neutropenia
after chemotherapy might be a barometer of the appropri-
ate chemotherapeutic dosage for the individual to derive
a sufficient anti-tumour effect without severe adverse
effects, resulting in an improved duration of survival.

It may be concerned with whether there were any
correlations between the neutropenia grade and the
factors affecting the treatment effect, including dose
intensity. Cisplatin dosage did not affect the neutropenia
grade (Fig. 2). The duration of treatment also did not
correlate with the neutropenia grade. $-1 dosage was fixed
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Fig. 2 — Correlation between neutropenia grade and cisplatin
dosage. There was no correlation between the two values by the
Spearman rank correlation test (p = 0.014, P =0.9489).

in this regimen. Therefore, S-1 dose intensity did not affect
the neutropenia grade. It is reasonable that myelotoxicities
such as neutropenia, anaemia and thrombocytopenia were
correlated with each other to some extent (Table 5).
However, anaemia and thrombocytopenia were not the
reasons for stopping the regimen within two courses. High-
grade anorexia and diarrhoea were the main DLTs in this
regimen. Moreover, non-haematological toxicities, inctud--
ing nausea/vomiting, stomatitis and fatigue, deteriorate
quality of life and cause incomplete execution of the
regimen, resulting in the low chemotherapeutic effect.
However, no associations between the neutropenia grade
and those non-haematological toxicities were observed
(Table 5). These data indicated that the neutropenia grade
was independent of the factors affecting the treatment
efficacy.

In conclusion, the use of neutropenia grade as a guideline
might be effective at helping to achieve optimal survival
benefits in chemotherapy using S-1 plus low-dose cisplatin
for gastric cancer. However, this study was a pilot study
using a small number of patients, and further research
using larger numbers of patients and other chemothera-
peutic regimens for gastric cancer is necessary to obtain
definitive results.

Table 5 — Relationship of neutropenia grade to other taoxicity
grade

Toxicity p P value
Anaemia 0.426 0.0457
Thrombocytopenia 0.588 0.0058
Anorexia -0.151 0.4782
Fatigue -0.162 0.4479
Nausea/vomiting —-0.343 0.1074
Diarrhoea . 0.007 0.9729
Stomatitis 0.121 0.5708
Skin 0.074 0.7270
Hepatotoxicity -0.048 0.8237
Nephrotoxicity 0.120 0.5735

P value was calculated using the Spearman rank correlation test.
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