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Abstract
Objective The purpose of this study is to retrospectively observe the clinical e cacy and adverse
reactions of docetaxel hyperthermic intraperitoneal chemotherapy (HIPEC) combined with endostar in
treatment of malignant ascites.
Methods 56 cases of malignant ascites admitted to Zhejiang Hospital from July 2019 and October 2020
had received no less than second-line chemotherapy. The observation group (n = 29) was treated with
endostar 60mg d1,4,7 Q3W intraperitoneal injection combined with docetaxel 60mg/m2 d4 HIPEC Q3W
for 2 cycles. The control group (n = 27) was just treated with docetaxel 60mg/m2 d1 HIPEC Q3W for 2
cycles. The general clinical data and qualitative data of the treatment results were processed by
SPSS26.0 using χ2 test, and quantitative data were processed by t test. When P < 0.05, statistical data
can be considered statistically signi cant.
Results There were signi cant differences between the observation group and the control group in
objective response rate (ORR) (65.5% vs 37.0% P=0.033) in the improvement rate of KPS (48.3% vs
22.2%, P=0.042) also in the median control time (57dvs 45d P=0.027). The incidence of III to IV adverse
reactions was low, and no treatment-related death was observed. There was no signi cant difference in
the incidence of adverse reactions between the two groups.
Conclusion Endostar combined with docetaxel HIPEC has good clinical effect on malignant ascites and
can improve patients’ quality of life, and the adverse reactions can be tolerated.

Introduction
Malignant ascites (MA) is a common complication of advanced malignant tumors, which can lead to
abdominal discomfort, nausea, vomiting, limb edema, dyspnea, anorexia and cachexia[1]. These
symptoms greatly deteriorate the patients' quality of life. MA is common in abdominal and pelvic
malignancies such as ovarian, colorectal, pancreatic, gastric, and primary peritoneal cancers, as well as
extra-abdominal tumors such as lung and breast cancers. MA is often stubborn, simple drainage of
ascetic can only temporarily alleviate symptoms, which will be quickly generated without effective
treatment. Repeated paracentesis can lead to a number of problems, including pain, hypovolemia, protein
loss, infection, peritonitis and bowel perforation[2]. Patients with MA have very poor prognoses, with a
median survival of 3-6 months, and there are almost no long-term survivors. It is important to effectively
reduce or even eliminate ascites, relieve the clinical symptoms of patients, and improve the quality of life.
Hyperthermic intraperitoneal chemotherapy (HIPEC) is a treatment with curative intent for peritoneal
metastasis of abdominal and pelvic tumors since it was rst reported by Spratt et al in 1980[3]. HIPEC
has a good effect on treatment and prevention of peritoneal metastasis of gastric cancer, colorectal
cancer, peritonel pseudomyoma and malignant peritoneal mesothelioma. Especially for the malignant
peritoneal effusion control, HIPEC has a unique advantage[4,5]. The aim of our study was to evaluate the
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clinical e cacy and adverse reactions of docetaxel HIPEC combined with endostar in treatment of
malignant ascites. Patients' QOL and ascites control time were evaluated as the outcome.

Material Methods
General Information
A total of 56 patients with advanced malignancies associated with malignant ascites were enrolled in the
Department of Oncology, Zhejiang Hospital (Hangzhou, China) between July 2019 and October 2020.
Inclusion Criteria: 1. Histopathological con rmation of cancer and positive cytology of ascites; 2.
Received second-line or above systemic chemotherapy, had not received docetaxel before, or had received
the last dose of docetaxel more than six months ago; 3. Adequate bone marrow function (neutrophil
count≥1,500/ml, Hemoglobin≥90g/L, and platelet count≥90,000/ml); adequate liver function (serum
total bilirubin level <1.5 times the upper normal limit, and serum transaminase levels <2 times the upper
normal limit); adequate renal function (serum creatinine level 1.5 mg/dl); 4. The expected survival time
was over 3 months. Exclusion criteria: 1.Uncontrollable brain metastasis; 2. Severe heart and lung
disease; 3.Prominent compartmental ascites; 4. Uncontrolled infection. The patients were randomly
allocated into endostar + docetaxel (observation group, n=29) and docetaxel only (control group, n=27)
groups. The 56 patients consisted of 26 (46.4%) males and 30 (53.6%) females, with a median age of
55.5 (ranged from 26 to 78) years. There was no statistical signi cance in gender, age, ascites volume
and KPS score between the two groups (P 0.05) (see Table 1 for details).
Treatment
Ascites volume was estimated by B ultrasound. Bilateral abdominal paracentesis and catheterization was
performed under B ultrasound guidance. The ascites was drained as slowly as possible in 1 to 3 days.
The ascites volume was counted and abdominal circumference was measured.The HIPEC was performed
with a thermo-perfusion machine (Jilin Maida RHL-2000A). The temperature was controlled at 43 to
45℃, and the abdominal cavity was irrigated with 1000-2000ml heated normal saline before the infusion
of chemotherapy drugs. The observation group (n = 29) was treated with endostar 60mg d1,4,7 Q3W
intraperitoneal injection combined with docetaxel 60mg/m2 d4 HIPEC Q3W for 2 cycles. The control
group (n = 27) was just treated with docetaxel 60mg/m2 d1 HIPEC Q3W for 2 cycles. Dexamethasone
tablets 4mg bid was taken orally for 3 days before and during application of docetaxel. Patients' blood
pressure, heart rate, respiration rate, and blood oxygen saturation values were monitored during the
HIPEC. The clinical e cacy, side effects and prognosis of the patients were investigated.
Evaluation and determination of e cacy
The ascites control time was calculated from the day when the drainage tube was pulled out at the end of
the second cycle of treatment. Abdominal circumference was measured twice a week. According to WHO
standards, the patients were divided into complete remission (CR), partial remission (PR), disease stability
(SD), and disease progression (PD). CR means ascites disappeared for more than 4 weeks, PR means
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ascites decreased by more than 50% and lasted more than 4 weeks, SD means ascites decreased by less
than 50% or increased by less than 25%, and PD means ascites increased by more than 25%. Objective
response rate (ORR) = (CR + PR)/total number of cases × 100%. Follow-up was terminated when cases
reached PD or 90 days.
Evaluation criteria of QOL
According to the Kamofsky Performance Status (KPS) Scale, the changes in patients' KPS scores before
and after treatment were evaluated. After treatment, if the KPS score increased/ decreased by less than
10 points and lasted for more than 4 weeks, then the patients were deemed as stable. KPS increased by
≥10 points was considered as improved and reduced by ≥10 was judged as a decline.
Safety evaluation
Adverse reactions were classi ed into I -IV degrees according to Common Terminology Criteria Adverse
Events (CTCAE) Version 4.0 of National Cancer Institute.
Statistical analysis
The general clinical data and qualitative data of the treatment results of 56 cases were processed by
SPSS version 26.0 using X2 test and quantitative data were processed by t test. The ascites control time
was compared using the Kaplan-Meier method. Statistical data can be considered statistically signi cant
when P 0.05.

Results
There were no signi cant differences between the two groups in gender, age, KPS score, ascites volume
and course of treatment before. P 0.05,see Table 1 for details
Response Evaluation
The short-term e cacy was evaluated. ORR of patients in the observation group was 65.5% and ORR of
patients in the control group was 37%. The difference between the two groups in ORR was statistically
signi cant (P 0.05) (Table 2).
QOL Evaluation
In the observation group, the improvement rate of KPS was 48.4% after treatment. In the control group,
the improvement rate of KPS is 22.2% after treatment. There was signi cant difference in the
improvement rate of KPS between the two groups P =0.042 .(Table 3).
Ascites control time
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In the observation group, the median ascites control time was 57d (10 90d) ,and in the control group the
median ascites control time was 45d (7 85d).There was signi cant difference between the two groups (P
=0.027).(Fig 1)
Adverse Reactions
Both groups had varying degrees of leukopenia, anemia, thrombocytopenia, nausea and vomiting,
decreased appetite, constipation, abdominal pain and diarrhea. There were no signi cant differences in
the incidence of the adverse reactions between the two groups of patients (P 0.05). The incidence of III
to IV adverse events was low, and no treatment-related death was observed. No serious complications
such as intestinal obstruction, peritonitis, gastrointestinal bleeding and abdominal infection occurred in
both groups. There was no hypohepatia of grade III to IV in the two group. In the observation group, 3
cases had I to II palpitation and chest tightness, and 5 cases had I to II elevation of blood pressure, which
were relieved after symptomatic treatment, and the follow-up therapy was not affected.

Discussion
The pathophysiology of MA is thought to be a combination of obstructed lymphatic drainage and altered
vascular permeability[1]. Vascular endothelial growth factor (VEGF) expressed by the primary tumor plays
an important role in the pathophysiological mechanism of ascites formation. VEGF is a major contributor
to tumor neovascularization and increased capillary permeability, which in turn contribute to MA
accumulation[6, 7]. Tumors for example ovarian, gastric, colon, pancreatic cancer, and peritoneal
metastases, associated with increased concentrations of VEGF[8]. The VEGF value in malignant ascites
was signi cantly higher than that in benign ascites, and the higher the VEGF value, the worse the
prognosis of patients. In view of the important pathogenetic role of VEGF, one of the strategies is VEGF
inhibition with the aim to reduce MA formation[9].
Recombinant human endostatin injection/Endostar is an anti-tumor angiogenesis targeting drug
developed in China, which was approved in 2005 by the State Food and Drug Administration of China
(SFDA) for the treatment of non small cell lung cancer (NSCLC).Afterwards it is used to treat different
types of tumors combined with chemotherapy in clinical practice[10]. An animal experiment showed that
the possible mechanisms of endostar controlling malignant ascites were to reduce VEGF secretion and
circulating endothelial cells(CECs) in peripheral blood, decrease the permeability of the peritoneum and
tumor neovascularization, reduce the leakage of erythrocytes into the ascites and lower the content of
MMP-2, osteopontin and integrin in mouse ascites and serum[9, 11].
In recent years HIPEC becomes an effective auxiliary method for the treatment of malignant tumors in the
abdominal cavity. First the infusion uid can mechanically remove abdominal isolated cancer cells. Then
during the process, chemotherapeutic drugs are infused into the abdominal cavity, so as to form a
circumstance of high and durable concentration in the peritoneal cavity[12]. There is a natural peritonealplasma barrier (PPB) in our body,which limits the resorption of drugs from the peritoneal cavity into the
blood[13]. The sequestration of chemotherapeutic agents especially high molecular drugs improves the
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abdominal cytotoxicity and reduces systemic toxicity.The hydrophilic of chemotherapy agents and the
macromolecular of the drugs can prolong retention time in the peritoneal cavity[14]. Furthermore the
choice of drugs under hyperthermic conditions is important because suitable hyperthermia can accelerate
velocity of drug permeability into tumor tissue. So optimization of therapy regimen can increase
cytotoxicity at the peritoneal lesions without an increase in systemic (especially bone marrow) toxicity[15,
16].
Docetaxel is a semisynthetic taxane, which is widely used for NSCLC, breast cancer,gastric cancer,ovarian
cancer,et al[17]. It showed nearly 1000 times higher area under the curve(AUC) with intraperitoneal
injection compared with intravenous injection for peritoneal concentrations[18]. Also the peak
concentration was approximately 200 times higher in the peritoneum than in the plasma[19, 20].
So how is the effect of docetaxel combined with endostar in treating MA Our research adopted docetaxel
as the hyperthermic intraperitoneal chemotherapy agent, combined with endostar or not to treat with MA
patients. There were signi cant differences between the observation group and the control group in
ORR(65.5% vs 37.0%),in the improvement rate of KPS (48.3% vs 22.2%) and in the median control time
(57d vs 45d).Also the incidence of III to IV adverse reactions was low, and no treatment-related death was
observed. It indicated that the combination of these two drugs had good tolerance.
At the end of the 90-day follow-up, there were still 2 patients assessed as CR in the observation group,
and both had ovarian cancer, which may indicate a better e cacy for MA patients with ovarian cancer.
For further con rmation, a subgroup analysis or a more rational prospective clinical study is needed. In
addition, we found that 5 patients with serum creatinine level approach to 1.5 mg/dl were detected with
varying levels of decreased creatinine after treatment. More clinical observations are needed to verify
whether this therapy has a protective effect on renal function.
The multicenter, randomized controlled study of Qin S showed a synergistic effect with endostar and
cisplatin in improving the clinical e cacy, TTP (time to disease progression) and QOL in treatment of
malignant hydrothorax and ascites. The median TTP was 69d and the ORR was 63%[21]. In our study, the
ORR (65.5%)of the observation group was similar to Qin S's. The median time of ascites control (57d)
was less than Qin S's, considering the fact that all patients enrolled in our study were treated with secondline or above treatments, the sample size was small, and the retrospective analysis might have certain
bias, etc.
Currently for MA patients with different kinds of tumors, there is no clear guidelines to standardize
medication at the moment[22]. It is absolutely accepted that the combination treatment of antiangiogenesis drugs and different chemotherapy drugs may have different impact on curative effect. It is
unknown whether the effect is synergistic, additive, or antagonistic. So relevant prospective clinical trials
need to be designed for further observational studies. Continued optimal utilization of intraperitoneal
chemotherapy agents in the HIPEC in MA is desirable.
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Conclusion
In brief, docetaxel hyperthermic intraperitoneal chemotherapy combined with endostar can signi cantly
control malignant ascites and has relatively mild adverse reactions, which is worthy of clinical
application and promotion.
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Figure 1
Ascites control time Kaplan-Meier curve

Supplementary Files
This is a list of supplementary les associated with this preprint. Click to download.
Table1.jpg
Table2.jpg
Table3.jpg
Table4.jpg

Page 10/10

