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Abstract

In 156 cases of gastric cancer, levamisole (LMS) was administered at a daily dose of 150
mg for three consecutive days every other week. The administration was started 3 days before
operation. This medication was repeated for more than one month. The survival rate up to two
years after surgery was studied. The survival rate was not affected in patients with Stage I and 11
gastric cancer, but in patients with Stage III, the difference in the survival rate between the LMS
group and the control group was significantly higher than that in the control group (p less than
0.05). In patients with Stage IV, the survival rate in the LMS group was higher than that in the
control group although the difference was not significant. In patients of Stage III and IV, the effect
of LMS on the survival rate was highest in cases with curative resection (p less than 0.01). In
cases with noncurative resection, the difference between the LMS group and the control group
was greatest (24.4%) 12 months after surgery but not significant (p less than 0.5), and also in cases
without resection the difference between the two groups was greatest (20.3%) 12 months after
surgery but not significant (p less than 0.2).
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Abstract. In 156 cases of gastric cancer, levamisole (LMS) was ad-
ministered at a daily dose of 150 mg for three consecutive days every
other week. The administration was started 3 days before operation,
This medication was repeated for more than one month. The survival
rate up to two years after surgery was studied. The survival rate was
not affected in patients with Stage I and II gastric cancer, but in patients
with Stage III, the difference in the survival rate between the LMS
group and the control group was significantly higher than that in the
control group (p<0.05). In patients with Stage IV, the survival rate in
the LMS group was higher than that in the control group although the
difference was not significant. In patients of Stage III and IV, the effect
of LMS on the survival rate was highest in cases with curative resection
{p-20.01). In cases with noncurative resection, the difference between
the LMS group and the control group was greatest (24.4%) 12 months
after surgery but not significant (p<20.5), and also in cases without resec-
tion the difference between the two groups was greatest (20.3%) 12
months after surgery but not significant (p-<<0.2).

Key words : levamisole, immunochemotherapy, gastric cancer,
survival time,

The therapeutic results for gastric cancer have improved remarkably due to
advances in surgical techniques but have reached a limit; moreover, radio-
therapy has no effect against gastric cancer. On the other hand, chemotherapy
has progressed but is not yet satisfactory as treatment of advanced gastric cancer
in the end stage. Immunotherapy, therefore, has come on stage as another
therapeutic method. Cancer immunotherapy does not have a long history;
advance in cancer immunotherapy began with Mathe’s study on the effect of
Bacillus Calmette-Guerin (BCG) in acute lymphoblastic leukemia (1), and only
ten years have passed since then. Starting from this BOG immunotherapy, non-
specific cancer immunotherpay using immunostimulators has developed with
good results.

Levamisole (LMS) (2) was developed originally as an anthelminthic against
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Nematoda. Renoux et al. (3) first reported that LMS had antitumor effects. As
a results of fundamental and clinical studies thereafter, LMS is now tested as an
promising immunomodulator at many research institutes, being third to BCG
and Corynebacterium parvum in the world (4).

During the past three years, we have been studying the antitumor and
cellular immunomodulating effects of LMS (5, 6) and have assessed the two-year
survival rate of gastric cancer patients, which is useful for evaluation of the
antitumor effect of this drug to a certain extent. Therefore, we report below
the results of our study and discuss trends in cancer immunotherapy using LMS
with reference to the literature.

SUBJECTS AND METHOD

Subject. The subjects of our study were patients with gastric cancer who
were admitted, and underwent operation in our Department of Surgery. Of these
patients, 156 cases who were admitted into our Hospital during the period from
1976 to 1979 served as the LMS group, and 212 cases who were admitted from
1971 to 1976 and received neither LMS nor other immunotherapies served as the
control group (Table 1). Between these two groups, there was no difference in
age distribution, surgical intervention or anticancer therapy. A follow-up study
for two full years was made on 196 cases of the control group and 101 cases of the
LMS group.

TaBLE 1. NUMBER OF GASTRIC CANCER PATIENTS IN THE LEVAMISOLE AND
CONTROL GROUPS

Gastric Curative Noncurative No

cancer resection resection resection Total

Stage Control LMS Control LMS Control LMS Control LMS
I 3% 35 0 0 0 0 % 35
II 14 18 0 0 0 0 14 18
111 48 31 8 9 0 0 56 40
v 24 12 51 40 31 11 106 63
Total 122 96 59 49 31 11 212 156

LMS: Levamisole

Method. LMS, 150 mg/day, was administered orally in three divided doses
after each meal for three consecutive days from just before operation to at least
1800 mg as the total dose. The medication was resumed for 3 days followed by
an 11-day withdrawal period, then continued for as long as possible, and for at
least one month. To both groups, combined chemotherapy, mitomycin-C, 4 mg,
was given intravenously twice a week after operation up to a total of 40 mg, and
FT-207, 600-800 mg/day, more than 8,000 mg as the total dose, was given orally
for as long as possible.
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RESULTS

Survival rate classified by the stage of gastric cancer. Fig. 1 shows the results
obtained for the two-year survival rate in 212 cases of the control group and 156
cases of the LMS group. There were no deaths in patients with Stage I, in either
the control group or the LMS group up to 2 years after operation. Among pa-
tients with Stage II, one of the LMS group died 9 months after operation, but
there was no difference in survival rates for the two groups. Among patients
with Stage III, the survival rate 18 months after oepration was 75.5% in the
control group and 92.6% in the LMS group, but the difference was not signif-
icant (p<C0.1). After 24 months, the difference in survival rate between the
groups was large enough to be significant (p<0.05). Among patients with Stage
IV, tne survival rate in the LMS group was higher than that in the control
group; however, thereafter, the difference between the groups was not signif-
icant throughout the 24 months studies.

LMS Stage |

Stage |
Stage 1

LMS Stage [I
LMS Stage Ili

Stage [lf

Survival rate (%)

LMS Stage IV

Stage [V

] i s L A
0 6 12 18 24

Months after operation

Fig. 1. Twenty-four month survival rates for patients with gastric cancer
of operative curability for operation (Stage III and IV).
-——: levamisole group, - - -: control group.

Survival rate classified by operative curability. As described in the preceding
paragraph, the effect of LMS was significant among patients of advanced gastric
cancer, so the survival rate of gastric cancer Stage III and IV was classified
according to operative curability (Fig. 2).
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Fig. 2. Twenty-four month survival rates for patients with gastric cancer
in different stages. ———: levamisole group, - - -: control group.

The breakdown of patients of control and LMS groups was as follows:
Clurative resection in 72 and 43 cases, non-curative resection in 59 and 49 cases,
and no resection in 31 and 11 cases, respectively. Among patients with curative
resection, the survival rate of the LMS group significantly exceeded that of the
control group 6 months after operation (p<0.05). Afterwards, the difference
between the groups increased and 24 months after operation, the LMS rate was
28.09;, higher than the control (p<(0.01). Among patients with non-curative
resection, the difference in survival rate between the groups increased with lapse
of time after operation and reached a maximum of 24.49;, at 12 months, but this
was not statistically significant (p<{0.5). Among patients with no resection,
death was observed in the LMS group 2 months later than in the control group,
but up to 6 months after operation, the survival rate fell rapidly in both groups.
Thereafter, the difference between the two groups gradually increased, and after
12 months, the survival rate of the LMS group exceeded by that of the control
group by 20.3%;. However, the lack of a significant difference was probably
due to the small number of cases (p 0.2).

The increase in survival rate due to LMS was most remarkable in patients
with somewhat advanced gastric cancer, especially in cases whose tumors, in-
cluding the main lesion, could be resected as throughly as possible.
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DISCUSSION

In the past ten years, cancer immunotherapies using immunostimulators
have become popular. With progress of fundamental studies using experimental
animals, these immunotherapies have come into clinical use sometimes with good
results.

Cancer immunotherapy with LMS has been performed in the third greatest
number of research institutes in the world (4). However, in spite of many
fundamental studies, there are only a few reports referring to the clinical results
of LMS. Inparticular, the effect of LMS on gastric cancer has been studies in
detail only by our group (6).

As mentioned above, LMS influences cases with declining cellular immune
status and works to improve the lower immune status (8), being different in this
point from other immunostimulators. The result is that LMS is considered to
have indirect antitumor and life-prolongation effects in the cancer host, whereas
BCG works directly on cancer cells (9). The evaluation of LMS in cancer-bearing
animals is, therefore, not always clear-cut; some researchers regard LMS as
effective by itself (3, 10), others regard it as effective in combination with any
anticancer therapy (11) or as noneffective (12), and still others have reported
that LMS enhanced tumor development (13). However, these reports varied in
detail such as species of experimental aninal, types of tumor, primary or meta-
static tumor, slow-or rapidly-growing tumor, dose, commencement and duration
of administration, combination use with various anticancer therapies or single
use, and kind of drugs used in combination. Therefore, they are very difficult
to evaluate.

Amery et al. (14) summarized results obtained from experients on mice as
follows : LMS is more effective against metastatic and slow-growing tumors
than against primary and rapidly-growing ones, and its effective dose is between
2.5 and 10.0 mg/Kg. According to some reports on monotherapy, LMS has a
narrow range of optimal doses. However, this is not always true, and LMS acts
better in combination with antitumor agents.

The stage of cancer at which LMS was effective was assessed on the basis of
clinical results. Rojas’ results (15) on administration of LMS after radiotherapy
to inoperable breast cancer of stage III (ULCC), Renoux’s results (16) from
administration to cancer patients making no response to any anticancer therapy,
and our results from short-term administration to gastric cancar (6) and gastro-
intestinal cancer (8) suggest that LMS is effective against advanced cancer.
However, the results of animal tests by Doller e al. (17) and us (18), indicate
that LMS is not effective against cancer which has advanced beyond a certain
degree. Our results (19) and Lichtenfeld's (20) proved that LMS was not effec-
tive in cases of gastric cancer in which main tumor could not be resected. These
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results show the limitations of LMS therapy. Also in our follow-up study up to
2 years after operation, LMS was effective against gastric cancer of Stage IV,
the most advanced stage, up to 18 months after operation although it was not
effective thereafter. On the other hand, it was most effective in cases where
the tumor could be resected as thoroughly as possible, even if at the end stage.
These results are similar to the results of Amery et al. (2 1) in lung cancer, show-
ing that the greater the diameter of resected tumor, the better the effect of LMS.
In short, LMS produces better and more prolonged antitumor effects in cases
where tumors can be more thoroughly resected.

In regard to the timing of administration of LMS, Rojas et al. (15) obtained
good results from administration after radiotherapy in patients with breast can-
cer. Amery and Miwa (21, 8) start the administration of LMS before operation
in order to prevent the decline of cellular immune status after operation. Symo-
ens (23) recommends the use of LMS following cytoreductive therapy. In com-
bination with chemotherapy, careful attention should be paid lest the effect of
LMS be counteracted by the chemetherapy (24). This is true also of other im-
munostimulators such as BCG (25).
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