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Abstract
Background and objective  Once the malignant pleural or peritoneal effusion is developed it is difficult to control. This report 
presents a new method for controlling the malignant effusions. 
Methods  Forty-eight patients, 29 males and 19 females with an average age of 61.2 years old, who were satisfied with the study 
inclusion criteria, were recruited in this study. Twenty-seven and 21 patients had a malignant pleural and peritoneal effusion, 
respectively. After draining most of fluids, these patients received intra-cavity infusion of rAd-p53 once per week for 4 weeks, at 
dose of 2×1012 viral particles (VP) diluted into 200 mL of saline solution for pleural effusions, and 4×1012 VP diluted into 500 
mL of saline solution for peritoneal effusions.  
Results  Participants were followed up for a median time of 13.6 month. A total of 11 cases, 7 with pleural effusions and 4 with 
peritoneal effusions achieved a complete response (CR), and 20 cases (12 pleural effusions and 8 peritoneal effusions) had a 
partial response (PR). The overall response rate is 64.6%. Patients’ quality of life, assessed by using Karnofsky performance scale 
(KPS) scores, was improved by an average of 26.4. The one-year of overall survival rate was 54.2% with a median survival time 
of 12.5 months. There were no serious side effects observed except for self-limited fever found in 79.8% of the cases.   
Conclusions  Intra-cavity infusion of rAd-p53 is an effective and safe treatment for the patients with malignant pleural or peri-
toneal effusions, especially for those patients who can’t tolerate the standard treatments.                  
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Introduction

Malignant pleural or peritoneal effusion is one of 
common cl inical presentations of malignant tumor in 
advanced stage. Persistent large amounts of ef f usions 
seriously diminish patients’ quality of life and even threaten 
their life. Once the effusion developed it is difficult to control. 
Many effusions fail to respond to the standard treatments 
for the primary tumor. Although there are many effective 
local treatments available for malignant effusions, not every 
treatment works for every patient. Most these treatments 
are palliative and have adverse effects or complications. 
Chemically induced pleurodesis, especially using talc as an 

intrapleural agent, is very effective for controlling malignant 
pleural effusions. However, this procedure has narrow 
indications and also associated with up to 10% of acute 
respiratory failure[1].  Thoracenteses or abdominocentesis 
is a necessary procedure for diagnosis and immediate relief 
of symptoms. But frequent and repeated the procedure can 
induce many complications, such as infection, and protein 
depletion[2]. Intra-pleural or abdominal chemotherapy was 
believed to treat the underlying malignancy as well as the 
effusion.  However, clinical data indicated the intracavity 
chemotherapy has a limited role in treatment of both effusion 
and primary malignant tumor. The overall response rate of 
this local chemotherapy is around 40%-60%[3]. Many patients 
with advanced malignances can’t tolerate the adverse effects 
of intracavity chemotherapy.

P53 gene has been well studied and is one of most 
important tumor suppressing gene. It has multiple anti-tumor 
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Tab 1  Patients’ characteristics

Characteristics Statistics

Age (year)   61.2±22.4 (41-80)

Gender 

     Male

     Female

29 (60.4%)

19 (39.6%)        

Stage

     III  12 (25.0%)

     IV 36 (75.0%)

Tab 2  Analysis of the KPS scores before and after treatment

KPS scores of pre-treatment

(Mean±SD)

KPS scores of post-treatment

(Mean±SD)

Difference 

(Mean±SD)

P

58.1±12.00 73.1±9.03 15.0±12.03

P< 0.001

functions including blocking tumor cell cycle, inducing 
tumor cel l apoptosis, inhibit ing tumor angiogenesis 
and sensitizing tumor to chemo- and radio-therapy[4 -9]. 
Recombinant adenoviral human p53 gene (rAd-p53) has 
been shown to be effective for many types of solid malignant 
tumors[10-13]. The rAd-p53 also demonstrated an excellent 
safe profile. It is well tolerated by the patients with advanced 
malignance or in poor condition. Objective of this study is 
to investigate of efficacy and safety of rAd-p53 in treatment 
of malignant pleural or peritoneal effusion.

Materials and methods

The study was proved by our hospital ethics committee 
but not registered in an international clinical trial registry 
platform. All the enrolled patients signed a consent form. 

Patients
From February of 2008 to July of 2012, a total of 48 

patients, 29 males and 19 females with an average age of 61.2 
years old, who were satisfied with the following inclusion 
criteria, were recruited in this study. The inclusion criteria 
are: histopathologically diagnosed primary cancer in stage 
of III or IV with pleural or peritoneal effusion; the effusion 
failed to respond to the standard treatment for primary 
tumor; over 18 years old; with normal hemogram and blood 
coagulation tests; understanding and signing the informed 
consent form. The patients’ characteristics and disease stage 
are summarized in Table 1. 

Twent y-seven pat ients had a ma l ignant pleura l 
effusion caused by lung cancer (18 cases), breast cancer (4 

cases), lymphoma (2 cases), esophageal cancer (1 case), 
thymus cancers (1 case), and metastatic malignant tumors 
(1 case); and 21 patients had a mal ignant peritoneal 
effusions caused by ovarian cancer (9 cases), gastric cancer 
(4 cases), pancreatic cancer (2 cases), bile duct cancer 
(2 cases), rectal cancer (1 cases), appendiceal mucinous 
adenocarcinoma (1 case), pseudomyxoma (1 case) and 
retroperitoneal adenocarcinoma (1 case). 

                                                       
Treatments

R Ad-p53 was from Shenzhen Sibiono Genetech Co., 
Ltd. (19 1st Science & Technology Middle Road, Shenzhen, 
Guanddong Province 518087, China). After draining most 
of fluids using standard thoracenteses or abdominocentesis, 
these patients received intra-cavity infusion of rAd-p53 once 
a week for 4 weeks, at dose of 2×1012 viral particles (VP) 
diluted into 200 mL of saline solution for pleural effusions, 
and 4×1012 VP diluted into 500 mL of saline solution for 
peritoneal effusions. 

Assessments
All these patients were followed up every 1 month 

to assess effectiveness, quality of life, and safety. Routine 
physical examination, lab tests including hemogram, liver 
and kidney function tests, and morphologic imaging tests 
were performed during each follow-up. The response of 
rAd-p53 in treatment of malignant pleural or peritoneal 
effusions was assessed using the WHO criteria (1979). The 
CR was defined as the complete disappearance of pleural 
or peritoneal f luid and negative cytologic findings for >4 
weeks, and the PR is defined as a decrease over 50% of the 
f luid without the need of drainage for >4 weeks. Overall 
survival was estimated using Kaplan-Meier Method. Quality 
of life was assessed using Karnofsky performance scale 
(KPS) scores with a score from 0 to 100, where 0 is dead and 
100 is completely normal[10]. The safety profile was assessed 
by recording adverse events, physical examination, lab and 
imaging test. 

Results

Participants were followed up for a median time of 
13.6 months. A total of 11 cases, 7 with pleural effusions and 
4 with peritoneal effusions achieved a complete response 
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Fig 1  Survival curve of  patients with malignant effusions
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(CR), and 20 cases (12 pleural effusions and 8 peritoneal 
effusions) had a partial response (PR). All other patients 
responded the treatment but were either in short time or not 
able to satisfy the CR or PR criteria.  The overall response 
rate is 64.6%. Patients’ quality of life, assessed by using 
Karnofsky performance scale (KPS) scores, was improved 
by mean of 15, with a statistically significant difference 
comparing the scores of post-treatment to the scores of pre-
treatment. Table 2 shows the detail summary of KPS scores. 
The one-year of overall survival rate was 54.2% (26/48) 
with a median survival time of 12.5 months. The Kaplan-
Meier survival curve is shown in Figure 1.  There were no 
serious side effects observed except for self-limited fever 
found in 81.3% (39/48) of the cases.  The fever occurred 
at 2-12 hours after the infusion of rAd-p53. For the most 
cases (31/48, 64.6%) fever was under 38° C and needed no 
treatment. Eight cases with a fever of 38.2 oC-40.7 oC were 
treated by physical cooling or by intra-venous infusion of 5 
mg of dexamethasone.

Discussion

Malignant pleural or peritoneal effusion is one of 
common clinical presentations of malignant tumors in 
advanced stage, and indicates dissemination of the primary 
tumor. Once the effusions developed they are diff icult 
to control. Some malignant ef f usions respond to the 
treatments for primary tumor. But for the most cases local 
therapy is required. There are many local treatment options 
and no single therapy is appropriate for all patients. In this 
study, all the patients failed to respond to the treatments 
for the primary tumor. Thus, a local method is required to 
control the effusions. Most of these patients were in a very 
poor condition and were not able to tolerate or couldn’t 
agree to accept more invasive treatment. A less invasive and 
safe method is appropriate for these patients.

P53 is one of most important tumor-suppressor 
genes and has multiple anti-cancer functions including 
inhibiting cell cycle, inducing apoptosis, inhibiting tumor 

angiogenesis, and sensitizing chemo- and radio-therapy. 
Its anti-tumor activities were shown in the cell-based 
study, tumor animal models, and clinical studies[14,15]. 
Several reports demonstrated that rAd-p53 is effective for 
some solid malignant tumors. The rAd-p53 also has an 
excellent safe profile. Its common adverse effects are self-
limited fever, shiver and cold-like symptoms[10-13]. Since its 
clinical application, no serious adverse effects have been 
reported. In this study, we achieved an overall response 
rate of 64.6% using intra-cav ity inf usion of rAd-p53 . 
Patients’ quality of life, assessed by using KPS scores, was 
significantly improved. Intra-cavity infusion of rAd-p53 
also demonstrated a high safety profile and well tolerated 
by all the patients. A mild or moderate self-limited fever was 
commonly observed side effects. There were no serious side 
effects observed. 

All the patients in this study had a malignant tumor 
in the stage III or IV with malignant pleural or peritoneal 
effusions. Their pleural or peritoneal effusions failed to 
respond the standard treatments for the primary tumors. 
The option of treatments for these cavity effusions was 
limited. According to its eff icacious and safe profiles, 
rAd-p53 is a reasonable treatment for these cavity effusions. 
The short-term efficacies in this study were favorable, but a 
controlled study with a long-term of follow-up is required 
to confirm the treatment effects of rAd-p53 for malignant 
pleural or peritoneal effusions.

In conclusion, rAd-p53 is a potential favorite treatment 
for the malignant pleural or peritoneal effusions, especially 
for the patients with a malignant tumor in advanced stage 
and in a poor condition. 
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· 消息·

《中国肺癌杂志》荣获“中国高校优秀科技期刊奖”

2012年11月，教育部科技司公布了“第四届中国高校精品•优秀•特色科技期刊”评比活动的结果，《中国肺癌

杂志》喜获“中国高校优秀科技期刊奖”。

该评比活动是在教育部科技司的领导下，由中国高校科技期刊研究会主持，根据期刊的功能和特点制订一

系列指标，对高校科技期刊在科研活动和文献交流中所起的作用及其质量做出客观、全面的评价，以明确改进

的方向。

这是《中国肺癌杂志》继2010年7月被Medline/PubMed收录、入选《中文核心期刊要目总览》（2011年版）

以来获得的又一荣誉，表明本刊在期刊声誉、学术质量等方面已跻身我国高影响期刊之列。

在今后的工作中，《中国肺癌杂志》编辑部将禀承服务肺癌工作者的办刊宗旨，坚持高水平、高质量、高品

位的办刊理念，为推动我国肺癌防治工作的发展做出新的贡献。

《中国肺癌杂志》编辑部

2012年11月

8	 Amaral JD, Xavier JM, Steer CJ, et al. Targeting the p53 pathway of 

apoptosis. Curr Pharm Des, 2010, 16(22): 2493-2503.

9	 Nishizaki M, Fujiwara T, Tanida T, et al . Recombinant adenovirus 

expressing wild-type p53 is antiangiogenic: a proposed mechanism for 

bystander effect. Clin Cancer Res, 1999, 5(5): 1015-1023.

10	 Pan JJ, Zhang SW, Chen CB, et al. Effect of recombinant adenovirus-p53 

combined w ith radiotherapy on long-term prognosis of advanced 

nasopharyngeal carcinoma. J Clin Oncol,  2009, 27(5): 799-804.

11	 Guan YS, Liu Y, Zhou XP, et al. P53 gene (Gendicine) and embolisation 

overcame recurrent hepatocel lular carcinoma. Gut, 20 05, 54(9): 

1318-1319. 

12	 Tian G, Liu J, Sui J. A patient with huge hepatocel lular carcinoma 

who had a complete cl inical response to p53 gene combined w ith 

chemotherapy and transcatheter arterial chemoembolization. Anticancer 

Drugs, 2009, 20(5): 403-407. 

13	 Tian G, Liu J, Zhou JS, et al . Multiple hepatic arterial injections of 

recombinant adenovirus p53 and 5-f luorouracil after transcatheter 

a r t e r i a l  c h e m o e m b o l i z a t i o n f o r  u n r e s e c t a b l e  h e p a t o c e l l u l a r 

hepatocellular carcinoma: a pilot phase II trial. Anticancer Drugs, 2009, 

20(5): 389-395. 

14	 Stegh AH. Targeting the p53 signaling pathway in cancer therapy - the 

promises, challenges and perils. Expert Opin Ther Targets, 2012, 16(1): 

67-83. 

15	 Bouchet BP, Caron de Fromentel C, Puisieux A, et al. P53 as a target for 

anti-cancer drug development. Crit Rev Oncol Hematol, 2006, 58(3): 

190-207. 

(Received: 2013-02-01    Revised: 2013-02-27)

(Edited by Qian LIU)

 中国肺癌杂志 
www.lungca.org 




