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Editorial

The number of deaths due to lung cancer in Japan was
52,177 (42 per 100,000) in 1999. This is approximately
2.5 times the number of 20 years ago and indicates that
death to lung cancer has been increasing dramatically.

Treatments, including surgical therapy, radiotherapy,
and chemotherapy, have been used to counter the rapid
increases in lung cancer. The most efficacious treatment
for non small-cell lung cancer (NSCLC) remains surgi-
cal therapy. However, 5-year survival rates (5Y-SR) from
localized lung cancer without lymph node metastasis af-
ter surgical therapy alone of 70%, and 50% to 15% when
metastases involve lymph nodes, is unsatisfactory.1) Sys-
temic micrometastasis is the most important aggravating
factor in the postoperative survival rate from NSCLC.2)

Various combined therapies have been used to improve
postoperative survival rates. Among these, postoperative
radiotherapy has had little effect,3) and postoperative che-
motherapy also has shown no obvious efficacy.4-6)

Induction chemotherapy (IC) has attracted attention
recently. It was originally used to elevate inoperable lung
cancer to an operable stage; however, it is now believed
to be effective for both controlling systemic microme-
tastasis and diminishing primary tumors.7) IC was first
attempted on advanced stage III lung cancer. The Sloan-
Kettering group, which had the most cases (136 cases)
in the study, reported that IC was not effective because
the complete pathological response rate was as low as
14% and the postoperative death rate was unexpectedly
as high as 5%.8) However, the Barcelona and Houston
research groups reported that the 5Y-SR in IC patients
was 21-25%, which was definitely better than that (3%)
in non-IC patients.9,10) Other researchers found that more
studies were necessary to confirm the efficacy of IC on
stage III lung cancer.11)

We first performed postoperative chemotherapy when

surgical therapy alone was not effective on stage III lung
cancer, but we did not achieve the expected results that
were reported from other institutions. We initiated IC
using cis-diamino dichloreplatinum (CDDP) in 1995, af-
ter we began to see patients with unexpectedly high sur-
vival rates after IC for down staging. In the non-IC group,
5Y-SR were 45% and 35% for stages II and III, respec-
tively; however, IC significantly improved the rates to
67% and 45%, respectively. We also applied IC to stage
I lung cancers in 2001 based on the excellent results we
obtained in stage II and III lung cancers; however, no
conclusions have been obtained yet. IC has been also
investigated in stage I and II lung cancers by diverse re-
search groups in western countries.12)

Why is IC effective, whereas postoperative chemo-
therapy is not? After surgery, the immune system is sup-
pressed by stress, resulting in augmentation of systemic
micrometastasis.13) Postoperative chemotherapy de-
creases the endostatin release from primary tumors, which
blocks suppression of vascular endothelial growth factor
(VEGF) and results in augmentation of systemic
micrometastasis.14,15) In other words, factors restraining
micrometastasis are removed after surgery. To avoid this,
it is necessary to eliminate as many systemic microme-
tastatic lesions as possible before surgery. We believe
that IC is the most suitable method for this purpose.

I hypothesized that combining immunotherapy with
IC in some form could block postoperative immune sup-
pression. We conducted a study to compare the effects of
single chemotherapy with CDDP, single immunotherapy
with OK-432, chemotherapy after immunotherapy
(CDDP after OK-432), and immunotherapy after che-
motherapy (OK-432 after CDDP) in rats with lung can-
cer. The highest survival rate was observed in the group
treated with OK-432 after CDDP, and the single immu-
notherapy group showed the worst result. In the group
receiving OK-432 after CDDP, monocytes in peripheral
blood increased; and many monocyte-type cells infiltrated
the tumor, an effect which was not observed in the other
groups. We believe that these results clearly show the
reasons for failure in diverse, single immunotherapies.
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Intravascular antitumor lymphocytes need to contact tu-
mor cells directly to establish antitumor immunity.16,17)

In single immunotherapy, intravascular antitumor lym-
phocytes are trapped inside tumor microvessel walls and
do not contact tumor cells directly. However, chemo-
therapy prior to immunotherapy may break down tumor
microvessel walls and allow antitumor lymphocytes to
contact tumor cells. This theory may explain why che-
motherapy after immunotherapy showed little effect.
From these results, we believe that immunotherapy after
chemotherapy (induction chemoimmunotherapy) not
only blocks postoperative immune suppression but also
augments antitumor immunity.18,19) Clinical studies us-
ing this technique are continuing.

I hope that many other researchers and clinicians will
concentrate on basic research and the clinical applica-
tion of induction chemoimmunotherapy in the future,
because it may be a highly effective treatment against
lung cancer.
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