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Abstract: Malignant pericardial effusion (MPCE) is a common complication of advanced 

malignant tumors, and interferes severely with patient prognosis and quality of life. The 

standard treatment for this complication is intracavitary perfusion of chemotherapeutic drugs, 

which is limited by unsatisfactory therapeutic effects and serious adverse events. We report a 

patient with MPCE who was treated with bevacizumab by pericardial perfusion, resulting in a 

complete response. This case supports the use of intrapericardial bevacizumab as a potential 

treatment for MPCE.
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Introduction
Malignant pericardial effusion (MPCE) often induces chronic pericardial tamponade 

and obstinate cardiac dysfunction, and thus severely diminishes patient quality of 

life and shortens overall survival time.1 Currently, the most common treatment for 

MPCE is local therapy, such as pericardial intraluminal stenting, fenestrated drainage, 

or pericardial perfusion of antitumor drugs, but the effectiveness of such strategies 

is limited.2 As reported, intrapleural and intraperitoneal perfusion of bevacizumab 

is effective in treating malignant pleural effusion and ascites. However, there are no 

data regarding intrapericardial perfusion of bevacizumab for the treatment of MPCE. 

We herein report a lung adenocarcinoma patient with MPCE who was treated with 

bevacizumab by pericardial perfusion and the resulting sustained response.

Case
A 44-year-old nonsmoking woman was admitted to our hospital in December 2014 

for chest distress, asthma, and palpitation, as well as edema in her lower limbs. 

A computed tomography (CT) scan revealed a mass in the upper lobe of the left lung, 

multiple enlarged lymph nodes in the mediastinum, pleural effusion, and abundant 

PCE (Figure 1). Magnetic resonance imaging revealed multiple high-intensity sig-

nals in the brain. The patient had been diagnosed with adenocarcinoma of the left 

lung with multiple bone and brain metastases, cT4N2M1a stage IV at our hospital  

17 months previously. Her EGFR-mutation status was evaluated using the amplifica-

tion-refractory mutation system, which revealed an L858R point mutation in exon 21. 

The patient received four cycles of chemotherapy consisting of pemetrexed, cisplatin, 
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and bevacizumab, and exhibited a partial response, as deter-

mined by using the Response Evaluation Criteria in Solid 

Tumors. She then received erlotinib irregularly.

When the patient was readmitted in December 2014, we 

drained approximately 1,100 mL of hemorrhagic effusion 

by using a catheter through a pericardial puncture. Bevaci-

zumab was perfused into the pericardium at a dose of 15 mg/

m2. After surgery, the symptoms of chest distress and asthma 

were gradually alleviated, and ultrasonography revealed only 

a small amount of MPCE. Fifteen days after surgery, the 

patient received 50 Gy/25 fr of radiotherapy to the chest. 

She was discharged from the hospital 5 days later, and 

continued to receive pemetrexed monthly. Clinical exami-

nations were performed every month, including a physical 

examination, determination of serum carcinoembryonic 

antigen concentration, and chest CT or ultrasonography. 

For 4 months after the bevacizumab treatment, the patient 

did not experience chest distress, suppression, palpitation, 

or any other symptoms. CT scans (Figures 2 and 3) and an 

ultrasonogram (Figure 4) did not show effusion in any of 

the three follow-up examinations. The study was approved 

by the institutional review board of Radiation Oncology, 

Shandong Cancer Hospital and Institute. The patient pro-

vided written informed consent.

Discussion
MPCE describes the abnormal infiltration of fluid into the 

pericardium induced by tumor metastasis.3 As a severe 

complication of advanced lung cancer, MPCE can cause 

hepatosplenomegaly, acute and chronic pericardial tam-

ponade, and respiration deterioration. Severe symptoms of 

MPCE include respiratory distress, heart failure, and shock, 

thereby decreasing overall survival and patient quality of life, 

possibly resulting in death.4 Thus far, treatments available 

for MPCE include punctured drainage, use of diuretics, 

pericardial perfusion of antitumor agents, and treatment of 

the primary tumor. The most common method for treatment 

of MPCE is pericardial injection of cytotoxic drugs, which 

can directly kill tumor cells and eliminate effusion.5 Cisplatin 

is the most common agent for treating malignant effusion 

Figure 1 Computed tomography scan obtained on December 24, 2014 (7 days 
before treatment).
Notes: scan demonstrates a mass in the upper lobe of the left lung, multiple 
enlarged lymph nodes in the mediastinum, and pleural effusion; arrow indicates 
abundant pericardial effusion around the pericardium.

Figure 2 pericardial effusion-volume changes seen on a computed tomography 
image obtained on February 9, 2015 (2 months after bevacizumab treatment).

Figure 3 pericardial effusion-volume changes seen on a computed tomography scan 
obtained on March 31, 2015 (4 months after bevacizumab treatment).

Figure 4 pericardial effusion-volume changes seen on an ultrasonogram obtained 
on May 5, 2015 (5 months after bevacizumab treatment).
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because of its high patient response rate; however, it is 

associated with common chemotherapeutic adverse events.6 

Chen et al reported a complete remission rate of 71.4% in 

non-small-cell lung cancer (NSCLC) patients treated with 

etoposide and cisplatin by pericardial perfusion to alleviate 

MPCE.7 However, the authors also reported MPCE recur-

rence and gastrointestinal and hematological toxicities 

in most patients. Moreover, pericardial perfusion of IL-2 

exhibited relatively poor efficiency compared with traditional 

chemotherapy drugs, and induced fever in 73.3% of lung 

cancer patients with MPCE.8 These studies support the idea 

that routine methods for MPCE treatment are substandard, 

owing to the occurrence of severe adverse events. In addition, 

these treatments are associated with poor efficiency and high 

recurrence rates. Therefore, there is an urgent need for an 

effective treatment for MPCE to improve patient prognosis 

and quality of life.

Tumor metastases to serous cavities, such as the pleural 

cavity, abdominal cavity, or pericardial cavity, greatly elevate 

local concentrations of VEGF.9,10 VEGF, the most effective 

angiogenic growth factor, not only promotes tumor growth 

and tumor angiogenesis but also increases capillary perme-

ability, leading to fluid effusion into the serous cavity.11 

Bevacizumab, a humanized monoclonal antibody against 

the VEGF receptor, can specifically block VEGF, inhibit 

tumor angiogenesis, normalize tumor vessels, and reduce 

capillary permeability.12 Ribeiro et al13 induced pleural effu-

sion in 112 rabbits through intrapleural injections of either 

talc or silver nitrate, and administered intravenous injections 

of bevacizumab. They found that animals pretreated with 

bevacizumab exhibited a significant reduction in pleural 

effusion, macroscopic pleural adhesion scores, and vascular 

permeability. Luo et al examined the expression of VEGF in 

13 mice with ascites tumors, and found that the concentration 

of active VEGF significantly increased (6–850 ng/mL) in the 

ascites fluids of all 13 mice.14 Moreover, VEGF concentra-

tions were higher in tumors with a sarcoma and carcinoma 

origin (430.4±234.2 ng/mL) than in those with a lymphoma 

and hematological origin (19.2±10.45 ng/mL).14 The authors 

concluded that VEGF plays a principal role in the formation 

of ascites tumors and differentially influences tumors of 

various origins.

Recent clinical studies have suggested that intraperito-

neal perfusion of bevacizumab in combination with che-

motherapeutic drugs results in higher efficiency and lower 

occurrence of adverse events compared with perfusion of 

cytotoxic chemotherapeutic drugs alone. El-Shami et al 

reported that an 82-year-old woman with refractory ovarian 

cancer and malignant ascites received an intraperitoneal 

perfusion of bevacizumab, after which her ascites symptoms 

were alleviated without any adverse reaction.15 Numnum  

et al reported symptomatic relief of ascites without grade 3/4 

toxicity in four patients after intraperitoneal bevacizumab 

treatment. They concluded that bevacizumab might be a 

viable palliative option in patients with end-stage ovarian 

carcinoma who have symptomatic ascites.16 In a study by Du 

et al17 72 NSCLC patients with malignant pleural effusion 

were randomly assigned to two groups. One group received 

intrapleural bevacizumab combined with cisplatin, and the 

other group received intrapleural cisplatin alone. The cura-

tive efficacy in the combined group was significantly higher 

than that in the cisplatin group (83.3% vs 50%, respectively; 

P,0.05). After treatment, the pleural effusion levels of 

VEGF were significantly lower in the bevacizumab group 

compared to the cisplatin group (P,0.01).

Both preclinical and clinical studies support intracavi-

tary perfusion of bevacizumab as an efficient treatment for 

malignant effusion of the serous cavity. However, to date 

there are no data on the use of intracavitary perfusion of 

bevacizumab to treat MPCE. We report the intracavitary per-

fusion of bevacizumab and the subsequent clinical response 

in a patient with lung adenocarcinoma. The patient had 

received multiline treatments, and yet her disease showed 

rapid progression. She presented with significant PCE, and 

required urgent treatment to alleviate her symptoms. How-

ever, the patient’s performance status was extremely poor, 

resulting in her inability to receive cytotoxic drug therapy. 

Based on a thorough review of the literature, which indicated 

that bevacizumab could play a predominant role in the treat-

ment of malignant effusion, we treated the patient’s MPCE 

with bevacizumab by pericardial perfusion. Soon after the 

treatment, the patient’s clinical symptoms disappeared and 

her MPCE went into complete remission, as determined on 

ultrasonography. The patient sustained this response, with 

the MPCE and malignant pleural effusion remaining in 

remission for 4 months. Meanwhile, local radiotherapy and 

systemic chemotherapy were administered to enhance the 

effect. In this case, pericardial perfusion of bevacizumab 

efficiently alleviated patient symptoms and MPCE without 

any adverse events, suggesting that this treatment could 

control the symptoms of MPCE, improve patient quality of 

life, and prolong survival.

Conclusion
This case report indicated that pericardial perfusion of 

bevacizumab inhibited PCE and relieved patient symptoms. 
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Drainage through a pericardial puncture and subsequent 

perfusion of bevacizumab may be a valuable method to 

control MPCE in patients with NSCLC. However, as a single 

case report, this study has several limitations. It is necessary 

to evaluate additional cases to validate these findings. More-

over, clinical studies are needed to investigate the effective 

dose of bevacizumab as well as the appropriate course of 

treatment. Finally, studies evaluating both the therapeutic 

effects and the adverse events of bevacizumab in combination 

with chemotherapeutic drugs are necessary to characterize 

fully the use of this treatment.
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