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Table 1. Background of patients in the trial

Treated by mastectomy

Background factor only +chemotherapy  +immunochemotherapy Statistical test
(control) (CQ) (CQ+immuno.) and P value
n=41 n=>55 n=54
Age at mastectomy (years; mean *SD) 54+13 50£10 49%10 t-test NS
Body height (cm; mean =SD) 151% 6 151% 5 152+ 6 t-test NS
Body weight (kg; mean+SD) 50+ 8 52+ 8 52+ 7 t-test NS
Number of metastatic nodes*' (median) 3 [1,3] 1 (1,2] 2 [1,4] U-test, CQ vs. CQ +immuno.
P=0.004

n-classification*?

no 34 (83) 30 (55) 31 (57) Fisher’s exact test

nla 4 (10) 20 (36) * 14 (26) *sP=0.032

nlpg 2 (5) 4 (7 6 (11)

n2 1 @ 1 (@) 3 (6
Greatest diameter of tumor (cm) 3 (2,4] 3 (2,4) 3 (2,4] U-test

Control vs.CQ+immuno. P=0.035
CQ vs. CQ+immuno. P=0.003

T-classification*?

TO 2 (5) 0 2 4 Fisher’s exact test

T1 7 (17) 15 (27) 13 (24) NS

T2 26 (63) 26 (47) 32 (59)

T3 3 (M 5 (9 4 (1)

T4 3 (™ 9 (16) 3 ®

CQ, carboquone; imuno., OK-432 and PSK (see abstract or text)
*!Numbers in brackets are 25th and 75th percentiles.

*2Numbers not in parentheses are numbers of patients and numbers in parentheses are percentages. Percentages may not total 100

because of rounding.
NS, not significant.
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Table 2. Overall survival (and relapse-free survival) at 15 years, calculated by the Kaplan-Meier method and adjusted by Cox regression

analysis

Treated by mastectomy

Group stratified only + chemotherapy +immunochemotherapy Log-rank test
(control) (cQ) (CQ +immuno.)
All patients
Number 41 55 54
Kaplan-Meier Overall (relapse-free), % 61 (58) 80 (75) 75 (66) Control vs. CQ P=0.04 (0.036)
Cox’s adjustment Overall (relapse-free), % 72 (66) 74 (68) 74 (67)
Patients, n 0
Number 34 30 31
Kaplan-Meier Overall (relapse-free), % 69 (64) 92 (93) 96 (93) Control vs. CQ P=0.028 (0.007)
Control vs. CQ+immuno. P=0.005 (0.013)
Cox’s adjustment Overall (relapse-free), % 80 (78) 88 (85) 88 (85)
Patients, T 2
Number 24 22 27
Kaplan-Meier Overall (relapse-free), % 58 (52) 86 (80) 80 (67) Control vs. CQ P=0.086 (0.044)
Cox’s adjustment Overall (relapse-free), % 71 (65) 76 (67) 76 (67)
Patients, T2 n 0
Number 20 12 16
Kaplan-Meier Overall (relapse-free), % 67 (58) 100 (100) 100 (92) Control vs. CQ P=0.042 (0.014)
Control vs. CQ +immuno. P=0.019 (0.049)
Cox’s adjustment Overall (relapse-free), % 78 (74) 93 (85) 93 (84)

CQ, carboquone; immuno., OK-432 and PSK (see abstract or text)
Survival rates by Cox’s adjustment were calculated by age, number of metastatic nodes, body height, body weight, tumor diameter, tumor

site, T 4 factor, and extent of pectoral muscle resection.
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Fig. 1. Kaplan-Meier life-table analysis showing overall survival rates of patients.

Control, mastectomy only; CQ, mastectomy and chemotherapy; CQ+immuno., mastectomy and
immunochemotherapy. “All patients”, control, n=41; “CQ”, n=55; and “CQ+immuno.”, n=>54.“n 07, control,
n=234; “CQ”, n=30; “CQ+immuno.”’n=31. “T 2”, n=24; “CQ”, n=22; “CQ+immuno.”, nn=27. “T 2 n 0”, con-

trol, n=20, “CQ”, n=12, “CQ+immuno.”, n=16.
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Fig. 2. Kaplan-Meier life-table analysis showing relapse-free survival rates of patients.
Control, mastectomy only; CQ, mastectomy and chemotherapy; CQ+immuno., mastectomy and
immunochemotherapy. “All patients”, control, n=41; “CQ”, n=55; and “CQ+immuno.”, n=54.“n 0”, control,
n=234; “CQ”, n=30; “CQ+immuno.”n=31. “T 2”, n=24; “CQ”, n=22; “CQ+immuno.”, n=27. “T 2 n 0”, con-

trol, n=20, “CQ”, n=12, “CQ+immuno.”, n=16.
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Table 3. Regression coefficient and level of significance calculated by the proportional hazard model for each factor

Possible factors with

Regression coefficient calculated for cancer death (or recurrence) stratified by

scores for calculation all cases no T2 T2 no
CQ, 1 for prescribed, 0 for not 0.047* (0.033) 0.102**  (0.092°*) 0.073 (0.034) 0.175* (0.147)
Immunotherapy, 1 for prescribed, —0.007 (—0.017) 0.002  (—0.009) -0.002 (—0.007) —0.004 (—0.023)
0 for not prescribed

Age (years) 0.001 (—0.013) —0.023 (—0.021) —0.046 (—0.048) —0.036  (—0.056)
Number of metastatic nodes —0.081**  (—0.049*) —0.118* (—0.057)

Body height (cm) —-0.003 (—0.034) 0.014 (—0.031) —0.008 (—0.070) —0.028  (—0.109)
Body weight (kg) —-0.013 (—0.012) —0.017  (—0.023) 0.004 (0.006) 0.023 (0.008)
Greatest diameter of tumor (cm) —0.026 (0.002) —-0.005 (—0.008) —0.019 (0.013) 0.006 (0.037)
Tumor site, 1 for medial, —0.021 (—0.025) —0.074* (—0.065*) —0.044 (—0.027) —0.135* (-0.079)

0 for not medial
T 4, 1 for positive, 0 for negative —-0.012 (—0.013) —0.026  (—0.028)
Pectoral muscle, 1 for preserved, 0.010 (—0.005) 0.015 (0.001) 0.035 (0.030) 0.038 (0.028)

0 for not preserved

CQ, carboquone; immunotherapy, OK-432 and PSK (see abstract or text)

*P<0.05 and **P<0.01.

Table 4. Number of patients with second primary cancer after breast cancer and expected values calculated by person-year method

Number of patients expected or observed

Treatment group

for all malignancies

for breast cancer

expected (E) observed (0) O/E P

expected (E) observed (O) O/E P

Total 5.06 10
Mastectomy only 1.63 3
Mastectomy and chemotherapy* 1.63 3
Mastectomy and immunochemotherapy 1.80 4

2.0 0.068 0.85 3 3.5 NS
1.8 NS 0.22 1 45 NS
1.8 NS 0.32 1 31 NS
2.2 NS 0.31 1 32 NS

P value was calculated by Poisson’s probability.

*One patient had contralateral breast cancer and stomach cancer and finally died of the stomach cancer.

NS, not significant.

Table 5. Tuberculin skin test results (longest + shortest diameter, mm) after mastectomy

Mastectomy only Mastectomy and chemotherapy Mastectomy and immunochemotherapy

postoperative  number of number of number of
. median [25%, 75%) . median (25%, 75%) . median [25%, 75%)

year (s) patients patients patients
1 33 40 (20, 51] 40 37 (20, 60) 38 34 [23,55]
2 19 45 [22,75] 31 47 (17, 70] 26 34 [20, 62]
3 25 27 [21, 50] 38 38 (25, 55] 32 46 [21, 64]
4 27 36 [18,50] 44 32 [22,50] 32 29 [18, 47]
5 22 29 [20, 38) 38 28 [20, 43) 29 38 (20, 57)
6to 10 15 23 [15, 38] 17 32 (22, 35] 14 32 [23,49]
11to 156 9 21 (18, 28] 13 35 (24, 37] 12 31 (18, 47)
16 to 20 4 30 [18, 45] 8 34 [25,49] 4 38 [29, 42]
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Fifteen-year Result of adjuvant immunochemotherapy for breast cancer
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In this prospective study of the efficacy of postoperative immunochemotherapy after mastectomy,
which we started to use in 1977, we compared outcomes after mastectomy only, after mastectomy
and chemotherapy, and after mastectomy and immunochemotherapy. In chemotherapy, carboquone
was given intravenously in a daily dose of 3 mg on the day of operation and the next two days;
and for the next five years, carboquone was given orally in a daily dose of 0.50 or 0.75 mg for
40 days and withheld for the next 56 days. In immunochemotherapy, with a same scheduled
intravenous carboquone, a static hemolytic streptococcal vaccine, OK-432, was injected intramuscu-
larly two times a week at an initial dose of 0.2 KE. The dose was increased gradually to 2.0 KE
during the first two months after the operation. Then, instead of OK-432, a polysaccharide prepa-
ration (PSK) from a boiled Basidiomycetes extract was given a daily dose of 3.0 g on the days of
carboquone administration. In all, 150 patients agreed to random allocation (envelope method) of
one of the three groups. As of April 1997, 91 were alive without recurrence, 11 were alive with
recurrence, 37 had died of recurrence, and 11 had died of other causes. The fifteen-year overall
survival rate was 61% for the control group with mastectomy only, 80% for group with mastecto-
my and chemotherapy, and 75% for the group with mastectomy and immunochemotherapy. The
fifteen-year relapse-free survival rates in these three groups were 58%, 75%, and 66%, respec-
tively. The results with chemotherapy, added were better than with mastectomy only (p=0.04,
log-rank test). When adjusted with Cox regression analysis, overall survival was 72%, 74%, and
74%, respectively, and the relapse-free survival rate was 66%, 68%, and 67%, respectively. Both
number of metastatic lymph nodes and carboquone administration were factors in survival (p<
0.05 and p<0.05, respectively). Cancer of the contralateral breast was diagnosed, one in each
group. Cancer of another organ was observed in seven patients: two were in control group, two
were treated by mastectomy and chemotherapy, and three were treated by mastectomy and
immunochemothrapy. Compared with the number expected (calculated by a governmental group in
Osaka), the number observed was 1.8-2.2 times for all malignancies and 3.1-4.5 times for breast
cancer. Carboquone as a postoperative adjuvant improved overall survival and relapse-free sur-
vival, but OK-432 or PSK did not. As a standard drug for postoperative treatment of breast can-
cer carboquone should be useful.



