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Background: Patients with recurrent or persistent ovarian cancer often
have poor prognoses, and their optimal treatment regimen remains
unclear. Inhibition of angiogenesis is a valuable strategy for treating
ovarian cancer, and the drug pazopanib is a potent, multitarget tyrosine
kinase inhibitor. However, treatment with pazopanib in combination
with chemotherapy remains controversial. We performed a systematic
review and meta-analysis to clarify the efficacy and side effects of
pazopanib combined with chemotherapy in the treatment of advanced
ovarian cancer.

Methods: The PubMed, Embase, and Cochrane databases were sys-
tematically searched for relevant randomized controlled trials published
up to September 2, 2022. The primary outcomes of eligible studies
included overall response rate (ORR), disease control rate, 1-year
progression-free survival (PFS) rate, 2-year PFS rate, 1-year overall
survival (OS) rate, 2-year OS rate, and adverse events.

Result: Outcomes from a total of 518 recurrent or persistent ovarian
cancer patients from 5 studies were analyzed in this systematic review.
Pooled results showed that pazopanib plus chemotherapy, when com-
pared with chemotherapy alone, significantly improved the ORR
(pooled risk ratio= 1.400; 95% CI, 1.062-1.846; P = 0.017) but not the
disease control rate, 1-year PFS, 2-year PFS, 1-year OS, or 2-year OS.
Moreover, pazopanib increased the risk of neutropenia, hypertension,
fatigue, and liver dysfunction.

Conclusion: Pazopanib plus chemotherapy improved patient ORR but
did not improve survival; it also increased the occurrence of several
adverse events. Further large-sample clinical trials are needed to verify
these results to guide pazopanib use in patients with ovarian cancer.
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O varian cancer is the leading cause of gynecologic cancer-
related death and the fifth most common malignancy, thus

it is a serious threat to women’s health worldwide.1 The first-
line combination chemotherapy treatment platinum/taxane is
~70% to 80% effective; however, the majority of patients
ultimately relapse.2–5 Specifically, recurrence is observed in

almost 25% of early-stage cases and more than 80% of
advanced stages.6 Although there are several active antitumor
therapies for the treatment of recurrent ovarian cancer—
including chemotherapy, targeted therapy, antivascular ther-
apy, and immunotherapy—median survival after recurrence is
<3 years, highlighting the urgent need for testing novel agents
in this population.7 Angiogenesis plays a pivotal role in the
growth and progression of several malignant tumors. It has
been demonstrated that tumors are unable to grow larger than 1
to 2 mm3 without new blood vessel development.8 In the
neoangiogenesis process, vascular endothelial growth factor
(VEGF) pathway has been most widely researched, which starts
the development of new vessels, whereas platelet-derived
growth factor (PDGF) and fibroblast growth factor maintain the
process.9 The over expression of VEGF and PDGF has been
linked to multiple cancers.10–12 Several anti-angiogenic agents
have been researched in the context of ovarian cancer. For
example, bevacizumab was found to be effective in improving
the progression-free survival (PFS) of patients with recurrent
ovarian cancer, and has been approved for the first-line and
second-line treatment of advanced ovarian cancer.13,14 In the
Phase III PAOLA-1/ENGOT-ov25 trial, the addition of main-
tenance olaparib to bevacizumab demonstrated a significant
PFS benefit in patients with newly diagnosed, advanced ovarian
cancer.15 On the basis of these promising results, additional
randomized controlled trials (RCTs) were designed to evaluate
the effect of other anti-angiogenesis therapies on ovarian
cancer, including pazopanib.

Pazopanib is a multitarget tyrosine kinase inhibitor of
VEGF receptors 1, 2, and 3; PDGF receptors α and β;
fibroblast growth factor receptors; and proto-oncogene
receptor tyrosine kinase.16 Pazopanib has been studied as a
maintenance therapy after first-line chemotherapy in women
with ovarian cancer, and it was reported to improve median
PFS.17 However, in the randomized phase II TAPAZ trial,
ovarian cancer patients in their first year of bevacizumab
maintenance therapy were assigned either weekly paclitaxel
plus pazopanib or standard weekly paclitaxel. Results of this
trial showed that adding pazopanib to paclitaxel did not
improve efficacy, but instead increased toxicity and compro-
mised chemotherapy delivery.18 Several additional clinical
trials have evaluated the effect of pazopanib with or without
chemotherapy in treating persistent or recurrent ovarian
cancer7,16,19; however these studies were Phase I or II clinical
trials with discordant results.

In this study, we synthesized the results of several clinical
trials—including their reported overall response rate (ORR),
disease control rate (DCR), 1-year PFS rate, 2-year PFS rate, 1-
year overall survival (OS) rate, 2-year OS rate, and adverse
events (AEs)—to provide more objective data and inform the
optimal clinical use of pazopanib plus chemotherapy.
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METHODS

Search Strategy
The systematic review and meta-analysis were designed to

compare the efficacy and safety of pazopanib plus chemo-
therapy in treating persistent or recurrent ovarian cancer. We
conducted systematic computerized searches of PubMed,
Embase, and Cochrane databases for reports dated up to Sep-
tember 2, 2022. Only articles and abstracts published in English
were considered, and all years from database inception to the
search date were included. Case reports, case series, and
review articles were excluded. The keywords included “ovarian
cancer”, “pazopanib”, “votrient”, and “GW786034”.

Inclusion and Exclusion Criteria
The inclusion criteria were: (1) adult patients histologi-

cally diagnosed with persistent or recurrent ovarian cancer,
fallopian tube carcinoma, or primary peritoneal carcinoma; (2)
patients received at least 1 platinum-based chemotherapy regi-
men; (3) RCTs compared the efficacy and safety profile of
adding pazopanib to systematic chemotherapy in patients with
ovarian cancer; (4) studies were published in English; and (5)
the most recent or the most complete report was included when
the same investigator reported results from the same patient
population.

The exclusion criteria were: (1) in vitro or in vivo
experiments; (2) case reports, case series, or cases less than 10;
(3) non-English studies; and (4) data from the same project or
center will be selected as 1 for further meta-analysis.

Literature Screening and Data Extraction
Two researchers (Y.P.Z. and J.C.) independently screened

titles and abstracts based on the inclusion and exclusion criteria.
Disagreements between the researchers were resolved by dis-
cussion. In the event they could not reach a consensus, a third
investigator (H.M.F.) was consulted to resolve the dispute, and
the final decision was made by majority vote. If inclusion could
not be determined by the abstract, or if the abstract did not
contain the appropriate data, the full text was evaluated.

A standard form was designed for data extraction, and the
data were collected according to the following information:
study characteristics (author, publish year, country, institution,
study design, etc.), patient characteristics (treatment, total
sample size, median age, sex, etc.), and outcome assessment
(ORR, DCR, toxicity, and survival status). Only the most
frequent toxicity events were analyzed.

Quality Assessment
Two investigators (X.Y.W. and H.W.) performed the

quality assessment independently and disagreements were
resolved by consensus or consulted with a third reviewer(G.Q.
P.). The methodological quality of the included RCTs was
estimated according to the Cochrane Risk of bias tool as out-
lined in the Cochrane Handbook for Systematic Reviews of
Interventions,20 which rated high, low, or unclear risk of bias
(some concerns) to the following domains: sequence gen-
eration, allocation concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of
outcome assessors (detection bias), incomplete outcome data
(attrition bias), selective outcome reporting, and other potential
sources of bias. We created the risk of bias summary using the
Review Manager Version 5.4 software (Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration, 2020).

Statistical Analysis
Statistical analyses were performed using Stata 12.0

software (Stata Corporation, College Station, TX). Dichoto-
mous data, including DCR, ORR, 1-year PFS, 2-year PFS,
1-year OS, 2-year OS, and toxicities, were compared with a RR.
Next, 95% CIs were calculated for each estimate and presented
in forest plots. The I2 statistic and x2 test were used for heter-
ogeneity assessment (I2 ≥ 50% indicating the presence of
heterogeneity). The random effect model was used when there
was significant heterogeneity (I2 value > 50% or P < 0.05)
between studies; otherwise, the fixed effect model was used.21

In addition, the Begg test and funnel plots were used to
assess the publication bias of the enrolled studies. A 2-sided
P-value < 0.05 was set as the metric indicating a significant
difference. A funnel plot was used to estimate potential pub-
lication bias, with an asymmetric plot suggesting possible bias.
Funnel plot asymmetry was assessed by Egger linear regression
test by using a standardized estimate of the size effect as the
dependent variable and inverse of the standard error as the
independent variable.22 The significance of the intercept was
determined by the t test suggested by Egger, and P < 0.05 was
considered a statistically significant publication bias.

RESULTS

Literature Selection
A total of 71 studies published from December 28, 2009

through September, 2022 were found using the predefined search
strategy. The literature screening process is shown in the flow-
chart in Fig. 1. After screening the abstracts and titles, the full text
of 27 studies were scanned and a total of 5 studies were

FIGURE 1. The flowchart of the study selection process for the
meta-analysis.
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TABLE 1. Characteristics of the 6 Trials Included in the Meta-analysis

Name Year
Study
design

Study
phase Treatment group (N) Control group (N) Treatment line

Richardson et al7 2018 RCT 2 Paclitaxel plus pazopanib (54) Paclitaxel (52) 1-3
Joly et al18 2022 RCT 2 Paclitaxel plus pazopanib (79) Paclitaxel (37). ≥ 2
Sharma et al19 2021 RCT 2 Etoposide plus cyclophosphamide plus

pazopanib (37)
etoposide plus

cyclophosphamide (38)
≥ 2

Pignata et al16 2015 RCT 2 Paclitaxel with pazopanib (37) Paclitaxel (36) 1-3
Duska et al23 2020 RCT 2 Gemcitabine plus pazopanib (75) Gemcitabine (73) 1-3

RCT indicates randomized controlled trial.

FIGURE 2. Risk of bias. A, Graph: review authors’ judgments about each risk of bias item presented as percentages across all included
studies. B, Summary: review authors’ judgments about each risk of bias item for each included study.
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ultimately included in the systematic review. These studies were
analyzed to compare the efficacy and safety of pazopanib plus
chemotherapy in treating persistent or recurrent ovarian cancer.

General Characteristics of the 5 Studies
The 5 clinical trials in this meta-analysis included 282 cases

in the pazopanib combined with chemotherapy group, and 236
subjects in the chemotherapy alone group. All 5 of the selected
trials were prospective RCTs. The sample size across the studies
ranged from 73 to 148. Three studies compared pazopanib with
paclitaxel chemotherapy regimen, one study compared pazopanib
with etoposide plus cyclophosphamide chemotherapy regimen,
and the last study compared pazopanib with gemcitabine chemo-
therapy regimen. The 2 studies that did not include paclitaxel
chemotherapy were classified as “other” chemotherapy treatments.
Detailed information for the included studies is shown in Table 1.

Assessment of Study Quality and Risk of Bias
A total of 518 patients were included across all 5 studies.

All studies reported ORR, 1-year PFS, 2-year PFS, and 1- and
2-year OS, but DCR was not reported in 1 study. We detected

some risks of bias in the included studies. The most detected
domains of bias were the ones arising from the performance
bias16,18,19,23 and allocation concealment.18,19,23 Figure 2 rep-
resents the risk of bias summary and the risk of bias graph.

ORR and DCR
The meta-analysis comparing ORR and DCR are shown in

Fig. 3 and Fig. 4. Results of statistical tests indicated low het-
erogeneity for ORR (I2 = 31.5%, P = 0.212) and DCR (I2

= 38.0%, P = 0.184). Regarding ORR, patients treated with
pazopanib plus chemotherapy had a higher effectiveness rate
compared with chemotherapy alone (risk ratio [RR]= 1.400;
95% CI, 1.062-1.846; P = 0.017). However, combination
treatment did not exhibit an advantage in DCR relative to che-
motherapy alone (RR= 1.12; 95% CI, 0.989-1.270; P = 0.075).

Subgroups based on chemotherapy regimen were also
analyzed. Three trials7,16,18 investigated pazopanib plus pacli-
taxel chemotherapy regimen, and the pooled results revealed a
significant improvement in ORR (RR, 1.589; 95% CI, 1.067-
2.366; P = 0.023) compared with chemotherapy alone. How-
ever, pazopanib used with other chemotherapy regimens did not

FIGURE 3. The forest plot comparing of overall response rate between chemotherapy with or without pazopanib. RR indicates
risk ratio.

FIGURE 4. The forest plot comparing of disease control rate between chemotherapy with or without pazopanib. RR indicates
risk ratio.
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demonstrate this superiority to chemotherapy alone (RR, 1.216;
95% CI, 0.830-1.782; P = 0.315). Subgroup analysis of DCR
revealed pazopanib plus other non-paclitaxel chemotherapy
regimens demonstrated an advantage in DCR (RR, 1.229; 95%
CI, 1.016-1.486; P = 0.034) relative to paclitaxel chemotherapy
alone, but this was not observed in the pazopanib with paclitaxel
group (RR, 1.014; 95% CI, 0.864-1.192; P = 0.862). The sub-
group analysis results are depicted in Figure 5.

PFS and OS
A comparative meta-analysis was conducted to examine 1-

year and 2-year survival of pazopanib plus chemotherapy versus

chemotherapy alone using data from the 5 included RCTs. One-
year PFS (RR= 1.315; 95% CI, 0.841-2.056; P = 0.230), 2-year
PFS (RR= 3.487; 95% CI, 0.753-16.137; P = 0.110), 1-year OS
(RR= 1.035; 95% CI, 0.858-1.248 P = 0.720), and 2-year OS
(RR= 1.339; 95% CI, 0.707-2.535; P = 0.370) all favored
pazopanib plus chemotherapy versus only chemotherapy; how-
ever, these results were not statistically significant (Figs. 6–9). No
apparent heterogeneity was observed among the studies.

Subgroups based on chemotherapy regimen were also
analyzed. The 1-year PFS (RR= 1.315; 95% CI, 0.814-2.056;
P = 0.23), 2-year PFS (RR= 3.487; 95% CI, 0.753-16.137;
P = 0.110), 1-year OS (RR= 1.035; 95% CI, 0.858-1.248;

FIGURE 5. A, The forest plot comparing of overall response rate subgroup analysis. B, The forest plot comparing of disease control rate
subgroup analysis. RR indicates risk ratio.
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P = 0.720), and 2-year OS (RR= 1.339; 95% CI, 0.707-2.535;
P = 0.370) showed no significant advantage in the paclitaxel
group compared with the “other” chemotherapy group.

Toxicities
We assessed grade 3 and grade 4 toxicities that arose from

adding pazopanib to chemotherapy in the treatment of persistent or
recurrent ovarian cancer (Table 2). Results indicated that the grade
3 and grade 4 toxicities neutropenia (RR=2.405; 95% CI, 1.722-
3.360;P<0.01), hypertension (RR=6.582; 95%CI, 2.741-15.804;
P <0.01), fatigue (RR= 3.087; 95% CI, 1.470-6.483; P = 0.003),
and liver dysfunction (RR= 2.281; 95% CI, 1.85-4.392; P =
0.014) increased with the addition of pazopanib. Although there
was no significant difference in the occurrence of gastrointestinal
perforation between the 2 groups, one case of gastrointestinal
perforation death was mentioned in the literature. This may have
been related to pazopanib and/or the underlying disease.

Publication Bias
Begg funnel plot and Egger test were performed to eval-

uate the publication bias of the 5 eligible studies. Begg funnel

plot of RRs found no asymmetry, and evaluation with Egger
test did not find any evidence of significant publication bias
(Fig. 10, P > 0.05).

DISCUSSION
The OS of patients with ovarian cancer has improved over

the past several decades. The 5-year relative survival rate was
just 36% between 1975 and 1997, but it improved significantly
to 49% between 2010 and 2016.24 This improvement reflects
advances in treatment of ovarian cancer; however, the 5-year
survival rate of patients with recurrent ovarian cancer remains
low at about 40%.25 Angiogenesis plays an important role in
the occurrence and development of ovarian cancer; it is one of
the several known malignancies that overexpresses VEGF and
its cognate receptor.

Initial studies investigating the use of pazopanib, a potent
multitarget tyrosine kinase inhibitor, whose metabolism occurs
primarily through CYP450 subtypes and is active against
growth factors involved in angiogenesis and tumor micro-
environment, in ovarian cancer patients focused on its use as a

FIGURE 6. The forest plot comparing of 1-year overall survival between chemotherapy with or without pazopanib. RR indicates risk ratio.

FIGURE 7. The forest plot comparing of 2-year disease control rate between chemotherapy with or without pazopanib. RR indicates
risk ratio.
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maintenance therapy for those who had undergone chemo-
therapy and/or surgery.26 AGO-OVAR16 was a phase III RCT
exploring the use of pazopanib for maintenance of stage II to IV
ovarian cancer, specifically in cases where the disease has not
progressed after first-line therapy. Results indicated that
patients in the pazopanib group had a 23% reduced risk of
disease progression or death compared with placebo (mPFS
17.9 vs. 12.3 mo; hazard ratio 0.77, 95% CI 0.64-0.91), but
unfortunately OS did not improve.27 Pazopanib was later used
for the treatment of recurrent ovarian cancer, either as a single
agent or in combination with chemotherapy such as paclitaxel
or cyclophosphamide. In a phase II clinical trial involving 36
patients with relapsed ovarian cancer, the ORR was 18%.28 The
NCCN panel also recommends pazopanib as a potentially
active targeted recurrence therapy in patients who had a com-
plete response to initial therapy.29 But the reported results have
been inconsistent.

Our study included 5 RCTs involving a total of 518
patients to evaluate the efficacy and safety of pazopanib plus
chemotherapy in treating persistent or recurrent ovarian cancer.

Each of the five included trials reported the ORR, 1-year PFS,
2-year PFS, 1-year OS, and 2-year OS outcomes, and 4 of the 5
reported DCR. Summary results showed that pazopanib plus
chemotherapy significantly increased ORR (RR= 1.400; 95%
CI, 1.062-1.846; P = 0.017), whereas DCR, 1-year PFS,
2-year PFS, 1-year OS, and 2-year OS trended toward an
improvement but were not statistically significant. Therefore,
pazopanib plus chemotherapy improves short-term outcomes
but contributes to limited improvement in long-term survival.
One likely explanation for these results is that long-term sur-
vival can be affected by many factors. Previous studies have
shown that long-term survival may be associated with mutation
frequency (such as the BRCA mutation in breast cancer), sen-
sitivity to chemotherapy, primary complete or optimal cytor-
eductive surgery, preoperative disease burden, multiple lines of
prior therapy, and inconsistent treatment.30–35

Different chemotherapy regimens may also influence the
effect of combination treatment. Our subgroup analysis showed
that improvements in ORR were primarily associated with
pazopanib combined with paclitaxel, although pazopanib

FIGURE 8. The forest plot comparing of 1-year progression-free survival between chemotherapy with or without pazopanib. RR indicates
risk ratio.

FIGURE 9. The forest plot comparing of 2-year progression-free survival between chemotherapy with or without pazopanib. RR indicates
risk ratio.

Zhang et al American Journal of Clinical Oncology � Volume 46, Number 6, June 2023

260 | www.amjclinicaloncology.com Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc.



combined with paclitaxel showed no benefit for 1-year PFS, 2-
year PFS, 1-year OS, or 2-year OS. Paclitaxel is one of the most
effective drugs for the treatment of cancer. It works by binding
to tubulin of dividing cancer cells, as well as stabilizing
microtubules to prevent depolymerization, blocking mitosis,
and blocking the cell cycle progression to the G2/M phase.
Together, paclitaxel treatment results in cancer cells halting
division and subsequently dying. In addition, paclitaxel has
been reported to significantly diminish microvessel density and
decrease VEGF synthesis in vivo.36 On the basis of our anal-
yses, the clinic use of pazopanib combined with chemotherapy
should prioritize paclitaxel; however, larger samples are still
needed to further verify these results.

All the trials included in this study compared AEs between
the combination treatment and chemotherapy alone groups.
Pazopanib plus chemotherapy increased the incidence of neu-
tropenia, hypertension, fatigue, and liver dysfunction. Specifi-
cally, the incidence of neutropenia and hypertension largely
increased. Although statistical tests found that the incidence of
gastrointestinal perforation was not significantly different
between the two groups, one reported event indicated that the
addition of pazopanib may increase these potentially fatal events.
Therefore, pazopanib combination may be avoided if the patient
has obvious intestinal infiltration or other circumstances that may
increase the probability of perforation. This may be explained by
an in vitro study, which showed that pazopanib is metabolized
primarily by intestinal epithelial cells and bile ducts.37

In conclusion, our study indicated that pazopanib plus
chemotherapy improves ORR compared with chemotherapy
alone. Although the increases in 1-year and 2-year survival rates
did not reach statistical significance, there was a trend suggesting
improvement with combination therapy. With respect to these

metrics, combination therapy with pazopanib is a viable option
for the treatment of recurrent ovarian cancer with a poor che-
motherapy response rate. However, from the perspective of
safety analysis, we determined that the addition of pazopanib
increases the incidence of a variety of grade 3 to 4 AEs including
neutropenia, hypertension, fatigue, and liver dysfunction.
Therefore, the use of pazopanib should be carefully considered
against these risks. Admittedly, this result is not satisfactory, but
considering the low response rate of current treatments for
recurrent ovarian cancer, it is of dramatic clinical significance to
explore more potential treatment options. In addition, previous
studies on pazopanib combined with chemotherapy in treatment
of recurrent ovarian cancer were all phase I/II studies with a small
sample size, whereas our current study conducted a compre-
hensive meta-study to provide more significant evidence.

Our study has certain limitations. Pazopanib has a low
solubility and thereby a low oral bioavailability (14% to 39%). A
threshold steady state pazopanib concentration of at least
40 μmol/L was determined by clinical studies for inhibition of
VEGF-induced VEGF receptor 2 phosphorylation, which was
achieved by dosing of 800 mg pazopanib daily.26 The doses of
pazopanib in the 5 studies ranged from 400 to 800 mg, and the
combined chemotherapy regimens were also different, which
may have led to bias in the analysis results. The most con-
sequential problem is that only 5 clinical trials were ultimately
included in our study, which in turn limited the number of
patients. Moreover, incomplete PFS and OS data were obtained.
Although the number of included trials was small, they all were
RCTS with high availability. Evidence-based medicine is par-
ticularly important in this context considering the current poor
therapeutic outcomes of recurrent ovarian cancer. Our study
provides ample evidence that can guide clinicians in their deci-
sion to combine pazopanib with chemotherapy for recurrent
ovarian cancer; thus, our study has practical clinical significance.

CONCLUSION
Results of our study indicate that treating patients with

persistent or recurrent ovarian cancer using pazopanib plus che-
motherapy improves ORR but not survival. We found that the
addition of pazopanib also increased the incidence of grade 3 to 4
neutropenia, hypertension, fatigue, and liver dysfunction. Our
results provide a higher level of evidence regarding pazopanib
use compared with previous studies; however, additional studies
are required to confirm and expand upon our results.
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