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Objective: Malignant pleural effusion (MPE) is a major problem asso-
ciated with late phase of epithelial ovarian cancer for which an opti-
mum treatment consensus has yet to be determined. Although be-
vacizumab (Bev), a VEGF ligand inhibitor, has been shown to effec-
tively control MPE, the clinical benefit of half-dose Bev treatment to
control MPE remains unclear. Methods: We describe a patient with
platinum-sensitive ovarian clear cell cancer (OCCC) and symptomatic
MPE for whom tumor markers increased after one cycle of paclitaxel
and carboplatin chemotherapy. After switching to five cycles of Bev
plus paclitaxel/carboplatin chemotherapy, we observed the disap-
pearance of MPE. Conclusion: The half-dose Bev therapy may be an
effective treatment for MPE in OCCC. However, further investigation
is still warranted to evaluate the therapeutic effectiveness of Bev.
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1. Introduction
Epithelial ovarian cancer (EOC) accounts for approxi-

mately 90% of ovarian cancer cases, the mortality of which
is the highest among gynecologic malignancies [1, 2]. For
the five histological subtypes of EOC, ovarian clear cell car-
cinoma (OCCC) is the second most common subtype, but its
prognosis is worse than the first most common, high-grade
serous carcinoma [3]. Previous studies have found that ap-
proximately 70% of patients present with terminal stage at
diagnosis and more than 60% of patients experience recur-
rence after initial treatment [1].

Pulmonary metastasis is considered to be a common site
of EOC recurrence [4]. Accumulation of malignant pleural
effusion (MPE) is a major complication in pulmonary metas-
tasis of terminal-stage EOC patients, with symptoms includ-
ing dyspnea, respiratory distress and chest pain [5]. More-
over, 38–40% of patients with advanced ovarian cancer at
diagnosis will present with MPE [6]. It is extremely im-
portant to effectively control development of MPE, thereby
helping to treat pulmonary metastasis and relieve symptoms.
However, the current treatment of MPE is generally unsatis-
factory, such as intermittent outpatient thoracentesis, pleu-
roperitoneal shunt, or pleurodesis [7]. These treatments are
associatedwith adverse events and only provide symptomatic
relief, without addressing the tumor itself.

Vascular endothelial growth factor (VEGF), one of the
key molecules for angiogenesis, is considered to play a crit-
ical role in MPE formation [8]. Previous studies have found
that VEGF increases vascular permeability by making tumor
vessels disorganized and convoluted [9]. It is noteworthy that
inhibition of VEGF-mediated signaling for EOC patients has
been reported to be a promising therapeutic option for the
control of malignant ascites [10].

Herein, we described one OCCC patient who received
anti-VEGF treatment for MPE and evaluated the clinical ef-
ficacy of half-dose Bev treatment.

2. Case report
A 59-year-old woman (2 gravida, 2 para) visited Bei-

jing Obstetrics and Gynecology Hospital with pelvic masses.
Chest computed tomography (CT) scan indicated right-sided
adnexal masses and massive ascites. Her serum cancer anti-
gen (CA)-125 (351 U/mL), CA19-9 (22.26 U/mL) and car-
cinoembryonic antigen (CEA) (2.35 ng/mL) levels were el-
evated. Based on a clinical diagnosis of ovarian cancer, the
patient underwent cytoreductive surgery with hysterectomy,
bilateral salpingo-oophorectomy, omentectomy and appen-
dectomy. Histopathological examination revealed clear cell
carcinoma with partial serous adenocarcinoma. We diag-
nosed primary ovarian clear cell carcinoma. She was admin-
istered six courses of first-line chemotherapy (paclitaxel and
carboplatin).

Thirty months after the first-line chemotherapy, pelvic
recurrence and pulmonary metastasis were detected. It is
worth noting that pulmonary metastasis occurred with left
intrathoracic mass and left-sided malignant pleural effusion.
Chest CT scan revealed a left intrathoracic mass c. 5.9× 7.0
× 8.5 cm in size and partial atelectasis of the left lung lower
lobe caused bymassive pleural effusion. Although the patient
had severe symptoms of dyspnea and coughwith viscous spu-
tum, conservative therapy, not thoracic surgery, was recom-
mended in surgical consultation in light of the high risk of
surgery.

The tumor was deemed platinum-sensitive. Accordingly,
the patient was administered paclitaxel and carboplatin as
chemotherapy. After one cycle, the levels of CA-125, CA19-
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Fig. 1. Changes in MPE with treatment. (A–C) MPE at initiation of treatment. MPE appeared and progressive disease was confirmed. (D–F) MPE
disappeared after 5 cycles of bevacizumab plus TC chemotherapy.

9 and CEA were increased. Subsequently, the patient was
administered paclitaxel (Albumin Bound) (260 mg/m2, q3
weeks), carboplatin (AUC6, q3 weeks) and Bev (7.5 mg/m2,
q3 weeks). After five treatment cycles, chest CT scan indi-
cated a complete disappearance of the left-sided pleural ef-
fusion, and a diminishment in the tumor in left-sided tho-
racic cavity from 5.9 × 7.0 × 8.5 cm to 4.1 × 6.3 × 3.8 cm
(Fig. 1). Given a second surgical evaluation, the patient un-
derwent thoracoscopic lesionectomy surgery. The effect on
pleural effusion was maintained for six months following ad-
ministration of Bev plus TC combination therapy.

3. Discussion
We describe a case of successful improvement in the signs

and symptoms of MPE following Bev therapy. Despite ini-
tial difficulty with surgery, Bev was effective in this case and
provided a pathway for thoracoscopic surgical treatment of
pulmonary metastasis and MPE.

One of themost commonly recurring complications of ad-
vanced ovarian cancer is pulmonary metastasis accompanied
by the development of a pleural effusion. Although there
are several palliative treatment options for MPE, pulmonary
metastasectomy (PM) is the most effective treatment for pul-
monary metastasis from ovarian cancer [7]. But PM can
only provide favorable outcomes in highly selected patients
meeting the following criteria [11]: (1) complete resection of
metastases was considered achievable; (2) the metastatic le-
sions were limited to the lungs, or extra-pulmonary distant
metastasis was already controlled or controllable if present;
(3) the general condition of the patient was good, and the pa-

tient’s respiratory function was sufficient to tolerate resec-
tion. In the present case, the recurrence of this patient is
mainly pulmonary metastasis. Due to MPE, the patient’s res-
piratory function could not tolerate surgery.

Bev was considered as a means to delay pleural fluid ac-
cumulation [12]. As cancer cells advance, increased VEGF
secretion may facilitate tumor progression by promoting
angiogenesis and augmented microvascular permeability,
thereby causing significant pleural fluid and ascites [10].
Compared with nonmalignant pleural effusions, the signif-
icantly high level of VEGF has been shown in MPEs [13].
Thus Bev, a VEGF-A inhibitor, has proven to be an effec-
tive treatment ofMPE. Previous report has demonstrated the
clinical benefits of Bev (15mg/kg, q3weeks) in non-small cell
lung cancer patients with MPE [12].

For the treatment of epithelial ovarian cancer, Bev is the
first anti-angiogenic drug approved by the FDA. The GOG-
218 and ICON-7 trials were two phase III trials of Bev plus
chemotherapy versus chemotherapy alone in a first-line set-
ting [14–16]. The OCEAN trial was a phase III trial in
a platinum-sensitive recurrent setting [17, 18]. All results
showed that Bev with chemotherapy could improve median
PFS. In addition, The GOG-218 trial showed that patients
with ascites significantly benefit from Bev therapy. Notably,
the ICON-7 trial included ovarian clear cell carcinoma. The
dose of Bev therapy was 7.5 mg/kg (q3 weeks) in the ICON-7
trial and 15 mg/kg (q3 weeks) in GOG-218. Further, previ-
ous reports have shown the clinical benefits of half-dose of
Bev (7.5 mg/kg, q3 weeks) in OCCC patients with malignant
ascites [10].
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In the present study, our patient exhibited negative ex-
pression of PD-L1 and non-BRCA mutation. Considering
the efficacy data of earlier trials, we selected half-dose Bev
therapy plus chemotherapy for our patient. MPE was re-
sponsive to Bev (7.5 mg/kg, q3 weeks) plus TC combination
chemotherapy. Therefore, the half-dose therapy of Bev may
be to eradicate MPE from ovarian cancer. Based on our re-
sults, Bev can be considered as suitable for patients who do
not meet the criteria of PM and improve whom respiratory
function to tolerate surgery. Lastly, our patient was not ob-
served to experience any complications such as bowel perfo-
rations or hemorrhage.

In conclusion, we present the efficacy of Bev in an ovarian
cancer patientwithMPE. Intravenous administration of half-
dose of Bevmight be a potential novel approach forMPE due
to ovarian cancer. Further larger-scale studies are still war-
ranted to evaluate the clinical benefits of this therapy.
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