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Purpose: The purpose of this study was to evaluate the
efficacy of intrapleural chemotherapy (IPC) with cisplatin
and cytarabine in the management of malignant pleural
effusion (MPE) from non-small-cell lung cancer (NSCLC).

Materials and Methods: A prospective analysis was
carried out on 40 patients with pathologically proven MPE
from NSCLC who had received IPC. A single dose of
cisplatin 100 mg/m? plus cytarabine 1200 mg/m? in 250
ml normal saline was instilled into the pleural space via
a chest tube and drained 4 hours later. Patients were
evaluated for toxicities and responses at 1, 2, & 3 weeks
and then at monthly intervals if possible. Systemic
chemotherapy was administered, if the patient agreed to
receive it, after achieving complete control (CC) of MPE.

Results: The median duration of chest tube insertion
for drainage was 7 (3~32) days. Among the assessable
37 patients, CC and partial control (PC) were 32 (86.5%)

INTRODUCTION

Malignant pleural effusion (MPE) usually causes significant
problems in patients with advanced malignancies (1 ~3). When
the underlying cancer is likely to be highly sensitive to syste-
mic chemotherapy, such a therapy might be the treatment of
choice. However, when the underlying cancer is unlikely to be
responsive to systemic chemotherapy, as in NSCLC, tube
thoracostomy with subsequent pleurodesis has usually been
recommended. Unfortunately, more often than not, the tumor
causing the malignant effusion is not sensitive to systemic che-
motherapy and is either partially sensitive or progressive by
nature. Control of MPE may greatly improve the quality of life
of the patient under such circumstances. In contrast to tradi-
tional sclerosing agents (4), IPC has the potential advantage of
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and 4 (10.8%) patients, respectively (overall response rate
97.3%). The median duration of response was 12 months
(2~23) and there were only two relapses of IPC after
achieving CC. Among the 35 patients who were asses-
sable until they died, 28 patients (80.0%) maintained CC
until the last follow-up. There was only one toxic death
and the toxicities of IPC, versus the results obtained, were
deemed acceptable.

Conclusion: The procedures were tolerable to the
patients and chemotherapy-induced complications were
at an acceptable level. The outcome of this trial indicates
that IPC has a superior and long lasting treatment
response in the management of patients with MPE from
NSCLC. (Cancer Research and Treatment 2004,36:68-71)
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treating the underlying malignancy in addition to providing
local control of MPE (5).

In 1994, the Lung Cancer Study Group (LCSG) (6) evaluated
and reported the effectiveness of intrapleural cisplatin and
cytarabine in patients with MPE caused by a variety of solid
malignancies. The overall response rate was only 49% in
patients with MPE who were refractory to standard systemic
therapy. Other investigators reported relatively good response
results to IPC in patients with different eligibility criteria. IPC
with cisplatin and cytarabine, mitoxantrone (7), or paclitaxel (8)
were reported to induce an overall response rate of 74 ~93%
with acceptable toxicity.

This study was carried out to evaluate the efficacy of IPC
using cisplatin and cytarabine for the management of MPE
caused by NSCLC.

MATERIALS AND METHODS

Patients were eligible for this study if they had pathologically
proven MPE associated with NSCLC. Patients selected were 18
years of age or older. A life expectancy of 2 months or longer
and a performance status of 0~2 on the ECOG scale were
required. No previous intrapleural therapy was a requirement,
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as was no systemic chemotherapy, radiotherapy and hormonal
therapy within the 4 weeks prior to trial entry. Adequate
hepatic, renal, and hematologic functions were also required for
entry into this study. The parameters used for these functions
were total bilirubin <1.5%(the upper normal value) (N), crea-
tinine clearance>60 ml/min, peripheral leucocyte count>
4,000/, and a platelet count > 140,000/ul. Informed consent
was obtained from all patients before entry to the study.

Patients were admitted to the hospital and given pretreatment
hydration with 2,000 mL of normal saline and furosemide. All
patients received premedication for cisplatin chemotherapy,
including an intravenous infusion of granisetron (3 mg) and
dexamethasone (10 mg), 30 min prior to IPC. 250 mL of
normal saline containing cisplatin 100 mg/m” and cytarabine
1,200 mg/m” was then instilled into the pleural space via a
chest tube and drained 4 hours later. The patient changed
position every 15 to 20 minutes during that time, in order to
assure good dispersion of the drugs throughout the pleural
space. A drainage rate of less than 100 ml/24 hours was
required for the removal of the chest tube.

A baseline chest X-ray and decubitus radiograph or chest CT
were obtained. All patients were evaluated for toxicity and
response with follow up decubitus radiographs or chest CTs at
48hrs, the 1st, 2nd, and 3rd weeks and then monthly intervals,
where possible, after removal of the chest tube. Toxicity was
graded according to the WHO Toxicity Criteria. Total disap-
pearance of pleural fluid, or residual pleural fluid too minimal
to be approachable by thoracentesis, was considered as com-
plete control (CC). Partial control (PC) was defined as a 75%
or greater reduction of pleural effusion while stabilization, as
less than a 75% reduction with no increase in the amount of
pleural fluid, as compared to baseline pretreatment chest radiog-
raphy. Progression was defined as a greater than 25% increase
of pleural fluid as compared to baseline chest radiography. An
objective response of MPE was either CC or PC. Systemic
chemotherapy could be initiated 3 weeks after IPC, according
to the disease status in those patients with an objective

Table 1. Patient characteristics

Patient characteristics Number of patients

Age 63 (40~177)
Sex (male : female) 28 112
Performance statue (ECOG 0: 1 :2) 20 112 -8
Site (right : left) 25015
Stage (IIT B : IV) 25 015
Diagnostic methods

Pleural biopsy 22

Effusion cytology 4

Both 14
Pathologic classification

Adenocarcinoma 26

Squamous cell carcinoma 10

Poorly differentiated carcinoma 4

response.

RESULTS

From Jan 1997 to Dec 2002, a prospective analysis of 40
patients with symptomatic, pathologically proven MPE from
NSCLC was carried out to estimate the effect of IPC. Table
1 shows the clinical characteristics of these patients. There were
28 males and 12 females with a median age of 63 years (40~
77). The pathologic classification of NSCLC included 26 aden-
ocarcinomas, 10 squamous cell carcinomas and 4 poorly dif-
ferentiated carcinomas. All patients had no previous systemic
chemotherapy or local radiotherapy.

A total of 37 of the 40 patients were assessable for follow-up
investigation (Table 2). The median follow up period was 6.5
(2~23) months. Among the assessable 37 patients, CC and PC
were found in 32 (86.5%) and 4 (10.8%) patients, respectively
and the overall objective response rate was 97.3%. All patients
received just one cycle of IPC. Treatment failed one patient
only, salvage sclerotherapy with doxycycline was needed to
control the MPE because of poor tolerance to chemotherapy.
The median duration of response to IPC was 12 months (2 ~23)
and there were only two relapses of IPC treated patients after
achieving CC. Among the assessable 37 patients, a total of 35
patients died during the study. In most of the patients, the
causes of death were related to progression of a primary lung
mass. Among 35 patients who were assessable until their
demise, 28 patients (80.0%) maintained CC at the last follow-
up. All 4 patients who had experienced PR after IPC relapsed
until they died.

In the 24 patients with NSCLC who had received sequential
systemic chemotherapy after achieving CC of MPE, there was
no experience of relapse into MPE until they either died or until
the last follow up examination. Eight patients refused further
systemic chemotherapy and 6 of these patients had no relapse
until they either died or until the last follow up examination.
Table 3 illustrates the major toxicities. Three patients died
within 4 weeks of IPC treament but there was only one
treatment-related death (2.5%). The cause of death in this

Table 2. Therapeutic results of intrapleural chemotherapy

Response Patient number %
CC* 32/37 86.5
pC’ 437 108
Stable 1/37 2.8
oc* 36/37 973
Relapse after CC* 2/32 6.3
Death during follow up 35/37 94.6
CC* at death of all patients 28/35 80.0
CC* at death after achieving CC* 28/30 933
Relapse after CC* with sequential 0/24 0

systemic chemotherapy

¥ .
*complete control, partial control, * overall control
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Table 3. Complications in the 37 assessable treatment cycles

WHO grading of toxicities, Total number (%)

Complication
Grade 1 Grade 1T Grade III Grade IV Grade II+IV
Neutropenia 4 (10.8) 1 2.7 127 1 2.7
Nausea/vomiting 6 (16.2) 10 (27.0) 3 8.1) 3 8.1)
Renal failure 1 (2.7)
Dyspnea 127 2 (5.4 127 127
Fever, unknown cause 7 (18.9) 7 (18.9) 1 2.7 1 2.7
Pain 6 (16.2) 6 (16.2) 3 8.1 3 (8.1)
Empyema 2

hy

Others Wound infection 2

patient, was aggravation of heart failure after IPC. The deaths
of the other two patients did not seem to be related to IPC
treament. The cause of death in these patients was a massive
cerebral infarction and a traffic accident, respectively. One pa-
tient experienced reversible grade 4 myelosuppression, 3
patients had grade 3 nausea and vomiting. Two patients had
empyema and 2 patients had wound infection. There was no
significant renal and hepatic toxicity. Pain was relatively
tolerable and managed with NSAID or narcotic therapy.

DISCUSSION

MPE is a common problem in patients with malignancy and
may be one of the major causes of treatment failure in
conditions with underlying malignancies. It is well known that
systemic chemotherapy and radiotherapy may not help to
control MPE. Among the many different sclerosing agents for
MPE, tetracycline (9,10) has been widely used. Tetracycline has
disadvantages, such as, causing severe pain, a low frequency
of inducing CC in a substantial number of patients and ineffec-
tiveness in treating the underlying malignancy. Other sclerosing
agents used for chemical pleurodesis are talc (11), doxycycline
(12), Corynebacterium parvum (13), bleomycin (14), and
OK-432 (15). The success rates of these agents are reported to
be 50~80%, except for talc. The success rate of talc pleuro-
desis is over 90% but this is an invasive procedure which
includes thoracoscopy and general anesthesia.

There are a few reports concerning IPC. Chemotherapeutic
agents that have been used in the past include, nitrogen mu-
stard, doxorubicin, methotrexate, mitoxantrone, 5-fluorouracil,
cisplatin, mitomycin, cytarabine, etoposide and paclitaxel, etc.
The LCSG 861 study concluded that IPC with cisplatin and
cytarabine is not recommended for standard treatment of MPE
due to its low response rate (49%) but could potentially play
a role in multimodality cancer treatment. The outcome of this
present trial indicates that IPC with cisplatin and cytarabine has
a high response rate (97.3%) and long term treatment response
(median duration of response 12 months). The procedures and
chemotherapy-induced complications were within tolerable
limits with little treatment-related mortality and morbidity. The

Table 4. Comparison of the LCSG 861 study and this study

LCSG 861 trial Our trial
Overall control rate  49% 97.3%
Median control 9 months (CC¥) 12 months

5.1 months (PC")
Refractory to systemic

duration
Patients No previous
Chemotherapy chemotherapy

Treatment modality  no further therapy Added systemic

chemotherapy

*complete control, partial control

discordant results between the LCSG 861 study and this study
seem to be caused by different eligibility criteria and treatment
strategies between the studies (Table 4). The LCSG 861 study
included patients with MPE who were refractory to systemic
chemotherapy and did not receive further sequential treatments
after IPC. The present study applied IPC as an initial treatment
to those patients with MPE from NSCLC before systemic
chemotherapy and recommended further sequential systemic
chemotherapy according to disease status and performance.
Other investigators reported the relatively good response results
of IPC. The eligible criteria of those studies were very similar
to this study. They reported that IPC with cisplatin and
cytarabine (16,17), mitoxantrone (7) or paclitaxel (8) induced
an overall response rate of 74 ~93% with an acceptable toxicity
level. In the present study, 24 patients with NSCLC received
sequential systemic chemotherapy after CC of MPE was achie-
ved with IPC and no patients experienced a relapse of MPE
until their death. Among 8 patients who refused further syste-
mic chemotherapy, 6 patients experienced no relapse until their
death. However, the difference in the relapse rate between two
groups treated by IPC, with or without sequential systemic
chemotherapy, was not able to be discerned.

There did not appear to be any potential advantage in treating
the underlying malignancy, including systemic antitumor treat-
ments. Most of the patients who had received IPC had no
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pleural effusion until their death. These results suggest that IPC
could be incorporated into multimodality cancer treatment in
patients with MPE, in order to reduce effusion related sym-
ptoms and to increase the response when treated with systemic
treatment.

As a result, it is suggested that IPC with cisplatin and
cytarabine may well be considered as the standard treatment in
those patients with MPE, not only as a palliative but also as
one component of a multimodality cancer treatment against un-
derlying malignancies .

CONCLUSIONS

This study attempted to evaluate the efficacy of IPC with
cisplatin and cytarabine in the management of MPE from
NSCLC. The procedures were tolerable and any chemotherapy-
induced complications were acceptable. The outcome of this
trial indicates that IPC has a worthwhile and long term
treatment response in the management of patients with MPE
from NSCLC.
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