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Abstract

AIM: To assess the efficacy and safety of intraperitoneal
chemotherapy in patients undergoing curative resection
for gastric cancer through literature review.

METHODS: Medline (PubMed) (1980-2003/1), Embase
(1980-2003/1), Cancerlit Database (1983-2003/1) and
Chinese Biomedicine Database (1990-2003/1) were
searched. Language was restricted to Chinese and English.
The statistical analysis was performed by RevMan4.2 software
provided by the Cochrane Collaboration. The results were
expressed with odds ratio for the categorical variables.

RESULTS: Eleven trials involving 1 161 cases were included.
The pooled odds ratio was 0.51, with a 95% confidence interval
(0.40-0.65). Intraperitoneal chemotherapy may benefit the
patients after curative resection for locally advanced gastric
cancer, and the combination of intraperitoneal chemotherapy
with hyperthermia or activated carbon particles may provide
more benefits to patients due to the enhanced antitumor
activity of drugs. Sensitivity analysis and fail-safe humber
suggested that the result was comparatively reliable.
However, of 11 trials, only 3 studies were of high quality.

CONCL USION: Intraperitoneal chemotherapy after curative
resection for locally advanced gastric cancer may be
beneficial to patients. Continuous multicenter, randomized,
double blind, rigorously designed trials should be conducted
to draw definitive conclusions.
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INTRODUCTION

Gastric cancer is the second most common cause of cancer
deathworldwide. Surgery isthe main choiceof radical treatment,
however, evenfor patientswith apparently completely resection,
the five-year survival rate is about 30-60%, which has been
disappointing. Peritoneal metastasis is the most common type
of recurrence after surgery and has the worst prognosis in

patientswith advanced stomach cancer. To improvethesurvival
of the patientswith gastric cancer, intraperitoneal chemotherapy
(IPT) asapossible effective trestment for peritoneal dissemina-
tion in locally advanced gastric cancer has been investigated
clinically, but the results among these studies are still different
and disputed. To evaluate whether IPT benefited the patients
undergoing radical resection for locally advanced gastric cancer,
wesummarized al theavailablerandomized trialsand combined
the results for meta-analysis.

MATERIALS AND METHODS

Materials

Medline (PubMed) (1980-2003/1), Embase (1980-2003/1),
Cancerlit Database (1983-2003/1) and Chinese Biomedicine
Database (1990-2003/1) were searched. Languages were
restricted to Chinese and English.

Inclusion and exclusion criteria

To beincluded, trials had to be randomised and controlled. Trials
could be single-blind, double-blind or not blind. Chemotherapy
groupsweretreated intraperitoneally, including intraperitoneal
chemotherapy with or without activated carbon particles (CH),
intraperitoneal hyperthermic perfusion. No oral or intravenous
chemotherapy, chemoimmunotherapy, or radiotherapy were
used. Those receiving gastrectomy alone were included in
control group. All patients must have had a potential curative
surgery for locally advanced gastric cancer.

Data extracted included the baseline data of intraperitoneal
chemotherapy group and control group, assessments of
eligibility and trial quality, number of survival and death and
the statistical consideration.

Methods

Data collection The content terms of stomach neoplasms,
intrgperitoneal chemothergpy and surgery, and the methodological
termsof dinicd trid, phaselll, randomizedtrid, doubleblind method
were used. These searches were supplemented by hand searching
of the reference lists of identified trials and review articles. Two
reviewers assessed independently the outcome data using a pre-
designed strategy. They aso evaluated study quality using Jadad-
scalel plus allocation conceal ment. Intention-to-treat analyses
werea so performed. Agreement was achieved through discussion
when they have different evaluations.

Statistical analysis

Theresultsof digibletrid swere pooled usng RevM and.2 software
provided by the Cochrane Collaboration. The result was expressed
with oddsratio (OR) for the categoricd variables. Q statistic test
was used for gross statistical heterogeneity. Senditivity analysis
was performed by excluding the trias in which Jadad-scale was
low. Publication bias was assessed by calculating the Rosenthd s
fail-safe number. Subgroup analysswas performed by collecting
summaries for subsets of studieswith different characteristics.

RESULTS

Study selection
There was good agreement between the two reviewers on the
digibility, quality scoresand dataextraction of analyss. Eighteen
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Table 1 Data from 11 randomized controlled trials

Author Country Publication Chemotherapy IPT surgery Follow-up Quality
time regimens (number of death/total) (mo) score
Rosen HR Austria 1998 MMC+Carbon 23/46 27/45 36 4
Sautner T Austria 1994 Cisplatin 29/33 31/34 60 3
Takahashi T Japan 1995 MMC+Carbon 35/56 46/57 36 3
Yu W Korea 2001 MMC+5-Fu 557125 72/123 60 2
Yonemura Y Japan 2001 MMC+CDDP 44792 27/47 60 1
Hamazoe R Japan 1993 MMC 18/42 22/40 60 1
Chen zX China 1996 DDP 8/25 13721 18 1
Zhang WS China 1998 5-Fu 14737 15726 36 1
Fujimoto S Japan 1998 MMC 27/71 36/70 96 1
Tan CQ China 2000 MMC 2/22 11/29 36 1
Gao ZA China 2002 MMC+DDP+HCPT 17/60 31760 36 2

Review: Intraperitoneal chemotherapy after curative resection for gastric cancer: meta- analysis of randomized trials
Compariso: 01 chemotherapy vs surgery
Outcome: 01 OR

Study or Chemotherapy Surgery OR (fixed) Weight OR (fixed)
sub-category n/N n/N 95% ClI % 95% ClI
Hamazoe R 18742 22/40 - 7.14 0.61 [0.26, 1.47]
Sautner T 29/33 31/34 -l 2.05 0.70 [0.14, 3.41]
Takahashi T 35/56 46/57 . 9.47 0.40 [0.17, 0.93]
Chen ZX 8/25 13721 R 5.32 0.29 [0.09, 0.98]
Rosen HR 23/46 27/45 R N 7.56 0.67 [0.29, 1.53]
Zhang WS 14/37 15/26 - 6.07 0.45 [0.16, 1.24]
Fujimoto S 27/71 36/70 — 12.45 0.58 [0.30, 1.13]
Tan CQ 2/22 11/29 ———— 4.78 0.16 [0.03, 0.84]
Yu W 55/125 72/123 —a— 22.52 0.56 [0.34, 0.92]
Yonemura Y 44/92 27/47 —a— 10.33 0.68 [0.33, 1.38]
Gao ZA 17/60 31/60 — 12.31 0.37 [0.17, 0.79]
Total (95% CI) 609 552 < 100.00 0.51 [0.40, 0.65]
Total events: 272 (chemotherapy), 331 (surgery)

Test for heterogeneity: Chi?= 5.38, df = 10 (P = 0.86), 1?7= 0%

Test for overall effect: Z = 5.39 (P<0.00001)

01 02 051 2 5 10
Favours chemotherapy Favours surgery

Figure 1 Odds ratio for 11 randomized controlled trial.

Review: Intraperitoneal chemotherapy after curative resection for gastric cancer: meta- analysis of randomized trials
Compariso: 01 chemotherapy vs surgery
Outcome: 01 OR

Study or Chemotherapy Surgery OR (fixed) Weight OR (fixed)
sub-category n/N n/N 95% ClI % 95% ClI
Sautner T 29/33 31/34 - 3.08 0.70 [0.14, 3.41]
Takahashi T 35/56 46/57 - 17.57 0.40 [0.17, 0.93]
Rosen HR 23/46 27/45 - 14.03 0.67 [0.29, 1.53]
YuWw 55/125 727123 — 41.77 0.56 [0.34, 0.92]
Gao ZA 17/60 31/60 — 22.83 0.37 [0.17, 0.79]
Total (95% CI) 320 319 <o 100.00 0.51 [0.36, 0.71]

Total events: 159 (chemotherapy), 207 (surgery)
Test for heterogeneity: Chi?= 1.69, df = 4 (P = 0.79), 1?= 0%
Test for overall effect: Z = 3.99 (P<0.0001)

01 02 05 1 2 5 10
Favours chemotherapy Favours surgery

Figure 2 Sensitivity analysis 1 (by excluding trials according to Jadad-scale with 1 score).
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Review: Intraperitoneal chemotherapy after curative resection for gastric cancer: meta- analysis of randomized trials

Compariso: 01 chemotherapy vs surgery
Outcome: 01 OR

Study or Chemotherapy Surgery OR (fixed) Weight OR (fixed)
sub-category n/N n/N 95% ClI % 95% ClI
Sautner T 29/33 31/34 = 10.75 0.70 [0.14, 3.41]
Takahashi T 35/56 46/57 —— 49.63 0.40 [0.17, 0.93]
Rosen HR 23/46 27/45 — 39.62 0.67 [0.29, 1.53]
Total (95% CI) 135 136 ’ 100.00 0.51 [0.31, 0.93]

Total events: 87 (chemotherapy), 104 (surgery)
Test for heterogeneity: Chi?= 0.84, df = 2 (P = 0.66), 1?= 0%
Test for overall effect: Z = 2.20 (P = 0.03)

0102 05 1 2 5 10

Favours chemotherapy

Favours surgery

Figure 3 Sensitivity analysis 2 (by excluding the low quality trials).

random trialsincluding surgery plusintraperitoneal chemotherapy,
preliminary surgery alone were analysed, from which 7 reports
were excluded for repetitive studies. Table 1 showsthe details
of the 11 trial§%*2 included in the analysiswith atotal enrollment
of 1 161 patients, in which 609 patients were assigned to the
treatment group and 552 to the control group. The average
sample sizewas 106 patients. Of 11 trids, three studies were of
high quality according to the Jadad-scal e (with three scores),
one trial mentioned double-blind design and sample-size
calculation, and two studies described intention-to-treat analysis.
Thefail-safe number of 104 suggested that noimportant publication
bias existed in this meta-analysis.

Meta-analysis

Figure 1 shows the result of the meta-analysis. There was no
statistically significant heterogeneity in our analysis, so afixed
effect model was used and the oddsradio was 0.51 (95% Cl 0.40
to 0.65). The sensitivity analysis was performed by excluding
trials with Jadad-scal e scores between 1 and 3 and revealed the
samedifference betweenintrgperitoneal chemotherapy and surgery
aone(oddsratio 0.51, 95% Cl 0.36t0 0.71: oddsratio 0.54, 95%
C1 0.31t00.93) (Figures 2, 3).

Subgroup analysis

Asshownin Table?2, intraperitoneal hyperthermic chemoperfusion
(IHCP) or chemotherapy with activated carbon particles (CH)
produced more benefitsto patientsthan those without hyperthermia
or CH; the group of trials from Asian countries exhibited a
trend towards a more significant effect than those from non-
Asian countries, which showed no effect with IPT; for trials
with morethan 5 years of follow-up, the effectswerelessobvious
than those of shorter follow-up, if indicated that |PT might afford
long-term survival by delaying relapse and recurrence.

Table 2 Subgroup analysis

Characteristic No. of trials OR 95% CI

IPT (without CH and IHCP) 2 0.57 (0.35-0.92)
IPT (only with CH) 2 0.52 (0.29-0.94)
IHCP 7 0.48 (0.35-0.67)
Follow-up time (mo) <60 6 0.40 (0.27-0.59)
Follow-up time (mo) =60 5 0.60 (0.44-0.82)
Asia 9 0.49 (0.38-0.64)
Non-Asia (Austria) 2 0.67 (0.32-1.41)

IPT: intraperitoneal chemotherapy; CH: carbon particles; IHCP:
intraperitoneal hyperthermic chemoperfusion.

Side effect analysis

All studies described the side effects of medicine, including
anastomotic leakage, leukocytopenia, fever, intestinal
obstruction, fistula, intraabdominal bleeding, and prolonged
abdominal pain, etc. Of 11 triads, 5 had mild complications; 3 had
no significant differencesin adverse effects between the surgery
group and the chemotherapy group; 2 trials produced
complicationsin the chemotherapy group: onewasbowe fistula,
the other was intraabdominal abscess which turned better after
effective trestment. Onetria from Austriareported serious side
effects by IPT, the complications of the treatment group and
control group were respectively 35% and 16%, the death rates,
11% and 2%, which terminated the trial ahead of schedule.

DISCUSSION

IPT is applied to kill residual tumor cells left behind during
surgery, which can not be achieved by the intravenous approach,
especially for stage 3 and 4 gastric carcinomas. It is of much
importance to extirpate the free tumor cells in the abdominal
cavity and micrometastases on the peritoneal surface to attain
longer survival. Animal trials and phase Il clinical trials have
revealed that IPT could be effective to prevent peritoneal
dissemination and liver metastasis*.

The aim of meta-analysisis to provide a comprehensive,
up-to-date summary of average effect of all the relevant
randomized controlled trials, to provide reliable guidance for
clinical practice and future research*. Based on our results,
IPT may benefit the patient after curative resection for locally
advanced gastric cancer, and the combination of 1PT with
hyperthermia or activated carbon particles may provide more
benefit to patients due to the enhanced antitumor activity of
drugsi®®. Sensitivity analysis and fail-safe number suggested
that the results were comparatively reliable.

Two trials from Austria showed that intraperitoneal
chemotherapy was not beneficial to patients, one of them
terminated ahead of time because of serious adverse effects.
Nine Asian studies (from China, Japan, Korea) confirmed a
significant survival benefit for patients with tolerable side
effects of antitumor drugs. Considering the difference between
western studies and Asian studies'’®!”, we speculate that they
may have different aetiology or biology methods*®.

The adverse effect was an important factor to influence the
result of intraperitoneal chemotherapy. However, only 4 trials
described the side effects of medicine on the basis of World
Health Organization classification, and the different forms of
illustration made it difficult to analyze the effect according to
evidence based medicine. There fore, we should observe and
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describe the toxicity of medicine by WHO standard in future
clinical research.

Of included 11 trids, only 3triaswere of high quality (Jadad-
scale with 3 scores) and the other 8 trials were of low quality,
which weakened our evidence. On the other hand, reliance on
published trialsalone might distort the outcome of meta-analysis,
because positive studies were more likely to be published than
negative ones.

At present, the treatment effect of gastric cancer is still
disappointing. Many surgeons hold that the stomach cancer
patients cannot benefit from IPT, which is different from our
meta-analysis results. To draw definitive conclusions, move
effective multicenter, randomized, double blind, rigorously
designed trials are needed.
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