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• GASTRIC CANCER •
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Abstract
AIM: To investigate the prophylactic and therapeutic efficacy
of intraperitoneal IL-2 immunotherapy following intraperitoneal
thermochemotherapy in the metastasis and recurrence of
gastric and colorectal cancer after operation.

METHODS: Forty-two gastric cancer patients at T3II-T4 B

stages and 96 patients with colorectal cancer at B to D stages
admitted from January 1996 to October 1998 were randomly
divided into control group (group , 65 cases) receiving
intraperitoneal thermochemotherapy, and group  (73
cases) receiving both intraperitoneal thermochemotherapy
and intraperitoneal IL-2 immunotherapy. Distilled water at
43-45  containing 5-Fu 0.5 g/L and MMC 8 mg/L was
perfused into peritoneal cavity before closure at the end of
operation for 1 h, and from the third day, IL-2 10 million IU in
500 ml 0.9 % sodium chloride was intraperitoneally
administrated daily for 10 times. One month after operation,
all the patients underwent regular intravenous chemotherapy.
Before and after the IL-2 immunotherapy, some Th1 type
cytokines in the peripheral blood of the patients in the two
groups were detected by ELISA, and the intraperitoneal
recurrence and liver metastasis rates and the 3-year survival
rate were statistically evaluated after intensive follow-up.

RESULTS: IL-2 intraperitoneal immunotherapy significantly
elevated the level of some Th1 type cytokines (P<0.01
compared with that of control group), and the 3-year survival
rate of group  was 18.1 % higher and the rates of
intraperitoneal recurrence and liver metastasis were
16.9 % and 6.0 % lower than those of group I significantly
(P<0.05-0.01).

CONCLUSION: The combination of intraperitoneal IL-2
immunotherapy and thermochemotherapy could promote
Th1 immune paradigm and enforce anti-tumor activity of
bodies, which plays a positive role in preventing gastric and
colorectal cancer from intraperitoneal recurrence and
development.
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INTRODUCTION
Occurring frequently, that the gastrointestinal cancers spread
in abdominal cavity and metastasize to the liver after resection,
and in a number of cases, the lesion penetrated to serosa and
implanted to peritoneum before operation. More and more
clinical studies have revealed that postoperative intraperitoneal
thermochemotherapy was obviously efficient in reducing the
intraperitoneal recurrence and liver metastasis incidence[1-7].
Intraperitoneal thermochemotherapy can increase the
sensitivity of tumor cells to chemotherapy drugs[8], and
simultaneously enhance the antigenicity of tumor cells[9] which
would be conducive to immunotherapy, therefore, based on
this hypothesis, we conducted a clinical study on the efficacy
of intraperitoneal thermochemotherapy and intraperitoneal
immunotherapy involved in 42 cases of gastric cancer and 96
cases of colorectal cancer, and reported below.

MATERIALS AND METHODS
From January 1996 to October 1998, 42 cases of gastric cancer
at T3II-T4IIIB stages and 96 cases of colorectal cancer at B-D
stages were randomly divided into 2 groups (control group,
group I and treatment group, group II, Table 1), among whom
87 cases were males, and 51 cases females, with an age from
21 to 73 years, averaging 64.4±7.1 years.

Method
Therapeutic method  Radical operation was performed on
35 gastric cancer patients and the B-C2 stage colorectal cancer
patients, and palliative operation on 4 gastric cancer and
colorectal patients of D-stage. The localized mesenteric and
peritoneal infiltration lesions were removed as clear as possible
or electrically burned if the lesions were at feasible locus.
Before closure under general anesthesia, 4000 ml distilled water
at 43-45  containing 5-Fu 0.5 g/l and MMC 8 mg/l was
perfused in 4 equal volumes into peritoneal cavity, 1000 ml
per quarter for an hour. Ice bags were put at groins, axilla and
lateral chest and with ice cap on the head. Patients with heart,
kidney, lung diseases or diabetes were not accepted in the study.
Blood pressure, pulse, ECG and saturation of oxygen in blood
were closely monitored during the treatment. On the 3rd day
after operation, Group II was treated with IL-2, 1 million u
dissolved in 0.9 % sodium chloride 500 ml, through trocars
fastened in the abdominal wall. Patients were directed to change
body positions to help defuse the drug. The puncture spots
were adjusted to the tumor sites, and the therapy was carried
out once a day and 10 times in all.
     Both groups were administered intravenous chemical
therapy from the 1st month after operation, which lasted one
year. Routine of blood and urine, function of liver and kidney,
CT, and B-ultrasound were performed regularly.
Evaluation of patients’ immune function  Both before and
after intraperitoneal thermochemotherapy  and immunotherapy,
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serum levels of several Th1 type cytokines (IL-2, TNF-β, IFN-
γ) were detected with ELISA techniques in both groups to
contrast results and evaluate the anti-tumor immune activity
of the patients in two groups. The ELISA Kit was bought from
Bangding Biotechnic Company in Beijing, and the results were
recognized with a mean value of A450nm.
Method of follow-up  The follow-up was made by a group of
experienced doctors. Patients were checked regularly at a 3-6
month interval after operation in the outpatient department.
Checking items included general physical examination such
as supraclavicular lymph nodes and anus digital palpation,
blood and urine routine, liver and kidney function, serum CEA,
B-ultrasound of liver and spleen, also CT when necessary. We
managed to keep in corresponding and phonic touch with these
patients. Patient’s situation and tumor status were determined
according to the clinical manifestation and associated
examinations. The death time and cause were defined and
recorded carefully. Those who lost to follow-up were also
recognized as dead.

Statistical methods
The result of cytokine detection was analyzed with Student t
test, the recurrent rate in abdominal cavity and metastasis rate
in liver with χ2 test,and 3-year-survival rate with survival curve.

RESULTS
The changes of some Th1 cytokine levels in the peripheral blood
of the patients after intraperitoneal immunotherapy with IL-2
The levels of IL-2, TNF-β, INF-γ in the peripheral blood of
the patients who received IL-2 intraperitoneal therapy were

obviously increased as compared with the control group. The
difference was significant (P<0.01). And there were no
significant changes in the levels of the same cytokines in control
group (P>0.25, Table 2).

The effect of IL-2 intra-peritoneal immunotherapy
The 3-year follow-up ratio of the cases was 91.3 %, the result
is shown in Table 3.

Table 3  The therapeutic efficiency of intraperitoneal
thermochemotherapy combined with IL-2 immunotherapy

Groups        n    Intraperitoneal Hepatic     3-year
 recurrent rate (%)    metastasis rate(%)    survival rate(%)

Group I     65      29.2(19/65) 16.9(11/65) 47.7(31/65)

Group II    73      12.3(9/73)b 10.9(8/73)a 65.8(48/73)a

aP<0.05 vs control group, bP<0.01 vs control group

      Based on the comparison of intra-peritoneal recurrence rate,
hepatic metastasis rate and 3-year survival rate, we could draw
a conclusion that intraperitoneal thermochemotherapy
combined with immunotherapy was effective in decreasing
intraperitoneal recurrence and hepatic metastasis rate and
raising 3-year survival rate (P<0.01-0.05 contrasted with
control group). In our study, 4 cases were lost in group I and 8
in group II, and they were calculated as dead cases.
Intraperitoneal spread, metastasis in liver and lung,
uncontrollable hydrothorax and hydroperitoneum and
dyscrasia at the end of advanced-stage cancer were accounted

Table 1  The clinicopathological stages and surgical procedures in each group

Groups  n Male       Female Age(yrs)          Stages(n) Radical     Non-radical

Group I 65    39       26 62.5±6.6    -      57   8

    Gastric cancer 19    12         7 61.7±5.5 T3 (9)T4 A(7)T4 B(3)      16   3

    Colorectal cancer 46    27       19 64.4±3.9 B(20)C1(12)C2(9)D(5)      41   5

Group II 73    48       25 65.4±8.7    -      62 11

    Gastric cancer 23    16         7 67.1±7.6 T3 (11)T4 A(8)T4 B(4)      19   4

    Colorectal cancer 50    32       18 63.3±5.2 B(22)C1(13)C2(8)D(7)      43   7

Control group: (1) Gastric cancer: papilloadenocarcinoma, 7 cases; tuboadenocarcinoma, 6 cases; lowly-differentiated
adenocarcinoma, 2 cases; mucoadenocarcinoma, 1 case; signet ring cell carcinoma, 2 cases; and undifferentiated carcinoma 1 case;
(2)Colorectal cancer: highly and intermediately differentiated adenocarcinoma, 29 cases; mucoadenocarcinoma, 12 cases; and
undifferentiated carcinoma 5 cases.  Therapy group: (1) Gastric cancer: papilloadenocarcinoma, 9 cases; tuboadenocarcinoma, 6
cases; lowly-differentiated adenocarcinoma, 2 cases; mucoadenocarcinoma, 2 cases; signet ring cell carcinoma, 2 cases; and undif-
ferentiated carcinoma 2 cases; Colorectal cancer: highly and intermediately differentiated adenocarcinoma, 33 cases;
mucoadenocarcinoma, 12 cases; and undifferentiated carcinoma 5 cases.

Table 2  The levels of some Th1 cytokines in peripheral blood of patients before and after immunotherapy (pg/ml)

            The level of the cytokines

Groups  n         IL-2                   TNF-β      IFN-γ   P

Pre-therapy Post-therapy Pre-therapy Post-therapy Pre-therapy Post- therapy

group I  (65) 10.2±3.7 9.5±3.8 25.3±7.4 24.9±4.5 29.5±6.9 27.7±7.3 >0.25

group II (73) 13.5±6.7 38.4±6.2 18.0±4.6 55.4±10.1 27.4±7.1 77.1±18.2 <0.01
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for the death. In group I, only one patient with gastric carcinoma
who received palliative operation survived for 2 years, while there
were 2 cases in group II. And 4 (4/5) colorectal cancer cases of
D-stage and 3 (3/7) in group II died from intraperitoneal spread.
Although the number of cases was not big enough for statistical
study, the therapeutic effect was indicated in some degree.

DISCUSSION
Nowadays in most of formal hospitals, there are no
technological difficulties with the radical operation of
gastrointestinal cancer. Thus, how to raise the survival rate
and the life quality of these patients depends much on the
compound therapy following operation. Although routine
chemotherapy (intravenously or orally) could help inhibit the
liver metastasis, intraperitoneal spread and recurrence, its effect
is still not satisfactory. In recent ten years, a large number of
clinical studies have proved that postoperative intra-abdominal
thermochemotherapy has exerted obvious therapeutic effect
in inhibiting the recurrence of gastrointestinal cancer in
abdominal cavity and liver metastasis[10-15], which is routinely
applied in many hospitals. Intra-abdominal chemotherapy can
be given at any time, but it can cause peritonitis, abdominal
pain, and sometimes overlapped at short interval with
intravenous or oral chemotherapy. Meanwhile, being a single
therapy, it would bring about severe adverse effect following
a long-term administration. On the other hand, intraperitoneal
thermochemotherapy should be administered under general
anesthesia and could not be applied repeatedly. Although its
therapeutic effect is among the best, the low frequency of
administration is its unavoidable defect. Based on this idea,
more research should be made to seek a compound strategy
with complementary therapeutic effect[16-24].
      The intraperitoneal thermochemotherapy can increase the
sensitivity of tumor cells to chemotherapy drugs and kill even
more tumor cells than routine administration,and can efficiently
lower the incidence of intraperitoneal recurrence and liver
metastasis[24-27]. More importantly, thermal effect can increase
the antigenicity of tumor cells and facilitate the expression of
tumor antigens (such as heat shock proteins), which is
conducive to immune effector cells to recognize and kill the
tumor cells[28-30].
      IL-2 is an effective anti-tumor cytokine, and it can induce
and promote the activation and proliferation of T lymphocytes,
increase the tumor-killing effect of effector cells, such as TIL,
CTL, LAK and NK, and improve the general anti-tumor
immune function of the body[31-37]. There are many lymph nodes
and abundant lymphatic network in the abdominal cavity, and
lots of lymph organs in the intestinal wall. When a high
concentration of IL-2 is administered into the abdominal cavity
and act on those lymphatic tissues and organs, the proliferation
and killing capacity of lymphocytes is efficaciously promoted,
under the background that the antigenicity of residual cancer
cells has already increased due to the thermal effect, the anti-
tumor effect of IL-2 would be maximized. The lymphocytes
activated by IL-2 spreading with blood circulation will kill the
metastatic foci in liver or other sites. In this study, the level of
major Th1 cytokines in peripheral blood was significantly
increased after immunotherapy, demonstrating that IL-2 could
activate anti-tumor immune effect cells, induce the production
of Th1 cytokines, enhance the anti-tumor immune function of
the body, and kill tumor cells. In the immunotherapy group,
the intra-abdominal recurrence and the incidence of liver
metastasis were decreased by 16.9 % and 6.0 %, respectively
as compared with the control group, which support the point
that IL-2 immunotherapy combined with intraperitoneal

thermochemotherapy is effective and applicable, and that it is
a p p r o p r i a t e  t o  p e r f o r m  i m m u n o t h e r a p y  a f t e r
thermochemotherapy, which may be a more scientific and
reasonable strategy than other combinations and may contribute
to the immunotherapeutic function and the complementation
of the two therapies. Because IL-2 could promote the
proliferation of lymphocytes and the latter might be inhibited
by chemotherapy drugs, we did not combine IL-2 with
chemotherapy drugs. This is worth of further research. During
immunotherapy, most patients could tolerate and no obvious
side-effect was observed. The common side-effect was the
increase of body temperature (4 cases reached 38.8  and
others in the range of 38.2-38.6 ) and physical cooling could
take effect. Fever is another common side-effect of IL-2, which
may disappear after the withdrawal of IL-2.
      In this study, we found that, in the patients with peritoneal
infiltration,  the removal of the  tumor as complete as possible
during operation combining with thermochemotherapy and
immunotherapy could produce satisfactory therapeutic effect.
Four patients of this type survived for more than 3 years. So
the intra-abdominal therapy for the gastrointestinal cancers
should be paid enough attention, even to the intraperitoneal
metastasis and infiltration in certain degree, resection or
partial resection should be performed as completely as
possible other than giving up. Immediate postoperative
thermochemotherapy and immunotherapy could also improve
the prognosis of some patients.
      In conclusion,intra-abdominal metastasis of gastrointestinal
cancer is an important factor in affecting the prognosis of the
patients. In our study, the intraperitoneal thermochemotherapy
and intraperitoneal immunotherapy have displayed a promising
therapeutic and prophylactic effect, and research is need on
this compound therapy upon our observation.
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