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Abstract: Background and Objectives: Cervical cancer is the third leading cause of cancer-related
mortality in females. One of the most successful therapeutic modalities to date is suppressing vascular
endothelial growth factor (VEGF)-mediated angiogenesis. Bevacizumab is a monoclonal antibody that
targets VEGF-A. The outcomes for cervical cancer patients treated with bevacizumab in combination
with platinum-based chemotherapy have been explored in several studies. This study aimed to
assess the impact of bevacizumab on progression-free survival (PFS) and overall survival (OS) in
patients with metastatic cervical cancer. Materials and Methods: This systematic review was registered
in PROSPERO (CRD42023456755). Following PRISMA guidelines, a comprehensive literature search
on PubMed and Google Scholar identified 28 studies meeting the inclusion criteria. The outcomes of
interest were PFS and OS. The statistical analysis computed hazard ratios (HRs) with 95% confidence
intervals (Cls). The study also included a subgroup analysis by cervical cancer stage. Results: The
pooled analysis revealed that bevacizumab-based therapy significantly improved both PFS with HR
0.77 (95% CI: 0.58-0.96; p < 0.01; I? = 58%) and OS with HR 0.63 (95% CI: 0.45-0.89; p < 0.01; I? = 41%)
in cervical cancer patients. Subgroup analysis by stage of cervical cancer demonstrated better efficacy
of bevacizumab in metastatic stage IVB cervical cancer patients indicated by HR for PFS (0.69, 95%
CI: 0.54-0.79; p < 0.01) and HR for OS (0.57, 95% CI: 0.46-0.73; p < 0.01). Conclusions: Bevacizumab
exhibits a significant increase in PFS and OS, underscoring the efficacy of anti-angiogenesis therapy
in cervical cancer, particularly in stage IVB metastatic cervical cancer patients.

Keywords: bevacizumab; cervical cancer; efficacy; metastasis; monoclonal antibody; meta-analysis

1. Introduction

Cervical cancer is the fourth most frequent cancer in females globally, and according
to reports, it was the third leading cause of cancer-related mortality in females in 2020,
accounting for 342,000 deaths [1,2]. The patterns of incidence and mortality vary widely
worldwide, with over 85% of the burden falling on low- and middle-income nations [3].
Southeast Asia, Sub-Saharan Africa, and Latin America have the highest diagnosis and
mortality rates [4,5].

Human papillomaviruses (HPVs) of various subtypes are the main trigger of cervical
cancer, accounting for more than 90% of cases [6]. Of these cases, 71% are caused by
HPV types 16 and 18, while the remaining 19% are caused by HPV types 31, 33, 45,
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52, and 58 [7]. The division of HPV subtypes varies somewhat between squamous and
adenocarcinoma of the cervix [6]. Since HPV has a significant role in the development of
cervical cancer, preventive measures such as cytologic screening and HPV vaccinations
have been developed and the incidence rates have largely been controlled in developed
countries. But still, people in developing countries present with advanced disease [8].

Clinical staging guidelines provided by the International Federation of Gynecology
and Obstetrics (FIGO) are the basis for cervical cancer treatment [8]. Most of the early
cervical cancers are treated by surgical procedures such as radical trachelectomy, simple and
radical hysterectomy, and lymphadenectomy with or without cervical conization [9]. For
patients diagnosed with stage IB2 and above, concurrent chemoradiation (a combination
of high-dose-rate intracavitary brachytherapy and platinum-based chemoradiation) is
considered the gold standard of therapy [5,8]. The FIGO classification of stage IVA or IVB
denotes metastatic cervical cancer, signifying the spread of the disease from the cervix
to the rectum, bladder, or lymph nodes [10]. Approximately 15% of patients experience
distant metastases [8].

The patients who develop metastatic disease (FIGO stage IVB) or nonresectable lo-
calized recurrence are left with limited treatment options, and only 5-15% of them are
expected to survive for five years [11]. Tumor metastasis requires vasculature, which
is supported by angiogenesis, a mechanism that accelerates cervical cancer progression
caused by HPV [5,12]. For patients with metastatic or recurrent cervical cancer, single-agent
cisplatin has proven to be an effective treatment [6]. The majority of patients, however,
experience a median life expectancy of seven to twelve months due to short responses to
chemotherapy doublets containing platinum, which lead to a rapid reduction in quality of
life and early death [5].

One of the most successful therapeutic modalities to date is suppressing angiogenesis,
which has recently improved the treatment of cervical cancer [13]. Vascular endothelial
growth factor (VEGEF) is a vital tumor angiogenesis mediator, adversely correlated with
survival and directly with disease severity [14]. Since the primary cause of cervical cancer
progression is VEGF-driven angiogenesis, anti-angiogenic therapy has recently emerged
as a promising strategy in the treatment of persistent, metastatic, or recurrent cervical
cancer [15]. Patients with cervical cancer who have elevated VEGF levels are treated with
bevacizumab, a monoclonal antibody that targets VEGF-A, which prevents signal transmis-
sion through VEGEF receptors 1 and 2 and tends to suppress its activity [8,16]. Its objective
is to regulate tumor vasculature, reduce interstitial fluid pressure (IFP), and restrict tumor
oxygenation [8]. The first phase III trial, GOG 240, examined the efficacy of chemother-
apy (topotecan/paclitaxel or cisplatin/paclitaxel) with or without bevacizumab, and this
study revealed a significant improvement in overall survival (OS) with this targeted treat-
ment [13]. While the GOG 240 study demonstrated significant enhancements in overall
survival and progression-free survival, there was no substantial decline in health-related
quality of life [17]. As a result, the United States Food and Drug Administration approved
bevacizumab in August 2014 for the treatment of patients with recurrent, persistent, or
metastatic cervical cancer [18]. The outcomes and safety considerations for patients with cer-
vical cancer treated with bevacizumab in combination with platinum-based chemotherapy
have been explored in several other studies [11].

The significance of this current meta-analysis is underscored by the lack of prior sys-
tematic reviews and meta-analyses examining the impact of bevacizumab on progression-
free survival (PFS) and overall survival (OS) in cervical cancer across a range of chemother-
apy regimens. Thus, the purpose of this study was to analyze the existing evidence on the
efficacy of bevacizumab combined with chemotherapy and its impact on PFS and OS in
patients with metastatic cervical cancer. This work fills a major gap in the literature by
conducting a pioneering investigation of bevacizumab’s collective efficacy in the context of
multiple chemotherapy regimens.
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2. Materials and Methods
2.1. Protocol Registration

This systematic review was registered in PROSPERO (International Prospective Regis-
ter of Systematic Reviews) under the registration number CRD42023456755.

2.2. Search Strategy

Following the guidelines for preferred reported items in systematic reviews and meta-
analyses (PRISMA) [19], we conducted a meta-analysis of clinical trials and cohort studies
and sought relevant research in PubMed and Google Scholar databases. The search strategy
was meticulously designed using specific keywords and Boolean operators to ensure a
comprehensive screening of relevant studies. For PubMed, the following search terms
were used: (“bevacizumab”[MeSH Terms] OR “bevacizumab”[All Fields]) AND (“uterine
cervical neoplasms”[MeSH Terms] OR “cervical cancer”[All Fields]) AND (“efficacy”[MeSH
Terms] OR “treatment outcome”[MESH Terms]). The screening process involved three
stages: the initial screening of titles, followed by the evaluation of abstracts, and the final
assessment of full-text articles for eligibility. The references of the included studies were also
searched. The search method was restricted to English language. Exclusively considered
were the studies focusing on the administration of bevacizumab in the treatment of cervical
cancer in adult females aged 18 years and older.

2.3. Inclusion and Exclusion Criteria

The inclusion and exclusion criteria were followed in the screening of the studies.
The decisions about which studies to include and exclude were made in consultation with
the co-author. The inclusion criteria comprised (1) original research (clinical trials and
cohort studies) featuring patients with cervical cancer, (2) patients receiving bevacizumab-
based chemotherapy, (3) studies providing comprehensive patient data, and (4) reporting
clearly defined outcomes or endpoints of PFS and OS. The exclusion criteria encompassed
studies that reported outcomes beyond survival metrics (such as adverse events, treatment
response, economic factors, and quality of life measures), expert opinions, editorials,
abstracts, literature reviews, case reports, and research that did not evaluate the impact
of bevacizumab.

2.4. Outcomes

The outcomes of our interest in this meta-analysis were progression-free survival
(PFS) and overall survival (OS). PFS refers to the time from the initiation of treatment until
the first evidence of disease progression or metastasis. In other words, it is the period in
which the patient lives with the disease without it getting worse. On the other hand, OS
describes the period from the moment of diagnosis (or the commencement of therapy) till
the moment of death. It is used to assess how well a treatment is working.

2.5. Study Selection and Data Extraction

The process of finding and choosing relevant studies was completed separately by
two authors. Discussion and agreement were used to settle any differences or conflicts
in their evaluations. To limit the possibility of bias in the literature included in this meta-
analysis, a third author was consulted to see whether a consensus could be achieved,
assuring an impartial selection of studies. The retrieved data from the included studies
were assembled by two independent authors using a standard template sheet created
specifically for this study. Data extraction included the following: the first author’s name
and the year of publication, the study design (study setting, duration, participants, details of
randomization, and therapy given), recruitment variables (inclusion and exclusion criteria),
follow-up, study outcomes, statistical analysis, and results (patient demographics, median
follow-up, outcomes expressed as hazard ratios [HRs], and p-values).
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2.6. Risk of Biasness

The Newcastle-Ottawa Scale (NOS), as suggested by the Cochrane Collaboration,
was established to assess the probability of bias in the included research. This scale
is an eight-item checklist that evaluates quantitative studies and is divided into three
sections: (1) selection, (2) comparability, and (3) ascertainment of exposure/outcome.
Selection allows for a maximum of four points, comparability allows for two points, and
exposure/outcome allows for three points [20]. Studies are graded on a scale of 0 to 9,
with a score of 0-3 suggesting low quality and a high risk of bias, a score of 4-6 indicating
moderate quality and a moderate risk of bias, and a score of 7-9 indicating good or high
quality and a low risk of bias [21].

2.7. Statistical Analysis

Statistical analyses were executed using Stata version 12.0 (Stata Corp, College Station,
TX, USA), employing the fixed-effect model to compute pooled hazard ratios (HRs) along
with 95% confidence intervals (CIs). The I? statistic test was used to examine statistical
heterogeneity, with I2 values of 25%, 50%, and 75% indicating low, moderate, and high
heterogeneity, respectively. Subgroup analyses based on the stage of cervical cancer were
performed to evaluate the impact of bevacizumab on PFS and OS in stage IVB cervical
cancer. Forest plots were generated for each efficacy measure to consolidate the findings of
this meta-analysis into a singular numerical outcome. For all statistical analyses, a p-value
of less than 0.01 was considered statistically significant. We used a full dataset for our
statistical analysis, and none of the studies included had any missing data.

3. Results

The search yielded 935 results on Google Scholar and 286 results on PubMed. There
were 167 duplicate studies. Following a screening of the titles and abstracts, 47 stud-
ies were selected for full-text analysis, of which 28 met the predetermined inclusion
criteria and were included in the analysis. The remaining studies were excluded for
the following reasons: four were case reports [22-25], seven focused on outcomes other
than survival [10,26-31], and eight primarily concentrated on the efficacy of chemotherapy
rather than bevacizumab [15,32-38]. The detailed flow diagram of the study selection
process is presented in Figure 1.

3.1. Characteristics of the Included Studies

The characteristics of the included studies are presented in Table 1. Among the
28 included studies, there were 8 clinical trials, including 6 phase II non-randomized
trials and 2 phase III randomized controlled trials (RCTs); 19 retrospective studies; and
1 prospective study. The dataset comprised a total of 3087 cases, with 1274 assigned to the
control group and 1813 allocated to the experimental group. The sample sizes ranged from
a minimum of 6 to a maximum of 452.
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database searching: duplicates:
PubMed=286 > n=167
Google Scholar=935
Records excluded based on
Records after duplicates titles and abstracts:
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Studies included in the meta-
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Figure 1. PRISMA flow diagram of the study selection process.
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Table 1. Summaries of the included studies.

Stud Stage of No. of
Author Y Cervical " Therapy Protocol Outcomes PFS (Median, Months) OS (Median, Months)

Design C Patients

ancer
C E C E Primary Secondary C E p-Value C E p-Value

Wright et al., . 1B2,1IB, 5-Fluorouracil + Bev and oral
2006 [39] Retrospective g : 6 - capecitabine + Bev S, PFS - - 43 - - > -
Monk etal, 2009 [40] Lrasell gy - 6 - One or two cytotoxic PFS 0s - 340 - - 729 -

trial regimens + Bev
Zighelboim et al., Phase II . .
2013 [41] trial -1V - 27 - Cisplatin + topotecan + Bev PFS oS - 7.1 - - 13.2 -

. Cisplatin + paclitaxel . . .
Tewarietal, Phase Tl y_1yp 225 227 and topotecan + Cisplatin + paclitaxel + Bev and g PFS 59 82 - 133 170 0.004
2014 [14] RCT . + topotecan + paclitaxel + Bev
paclitaxel
Schefter et al., Phase II Cisplatin + Bev + o
2014 [42] trial IB-IIIB B 49 ) pelvic RT and BT ) 05 B B B ) 81.3% -
. . . . . Cisplatin + paclitaxel + Bev and
Xiao et al., 2017 [43] Retrospective IVB 15 15 Cisplatin + paclitaxel . PFS - 7 10 0.023 - - -
docetaxel + nedaplatin + Bev
Frumovitz et al Available
2017 [44] M Retrospective 1B1-IV 21 13 chemotherapy Topotecan + paclitaxel + Bev OS, PFS - 4 7.8 0.001 9.4 9.7 0.13
regimens

Godoy-Ortiz et al., Cisplatin/carboplatin +

Retrospective I-IVB - 27 - OS, PFS - - 9,6 - - 21,5 -

2017 [13] paclitaxel + Bev
Cisplatin + paclitaxel . . .
Tewarietal, 2017 [5] Lpaselll — up 225 227 and topotecan + Cisplatin + paclitaxel + Bevand g PFS 6 82 00002 133 168  0.007
RCT paclitaxel topotecan + paclitaxel + Bev
Tinker et al., 2018 [45]  Retrospective 1B1/2-IVB - 27 - Carboplatin + paclitaxel + Bev 0OS, PFS - - 53 - - 11 -
Fagotti et al., . } ) Cisplatin/carboplatin + ) ) } ) ) ;
2018 [46] Retrospective IVB 15 paclitaxel + Bev oS 13
S(L)llZ; l[(_;;]t al, 2?;59 I 1IVB - 34 - Carboplatin + paclitaxel + Bev - OS, PFS - 9 - - 26 -
Lee etal., 2019 [11] Retrospective I-IVB - 57 - Cisplatin + paclitaxel + Bev OS, PFS - - 9.8 - - 153 -
Tao et al., 2020 [48] Retrospective IVB 161 127 }S;‘Crﬁfalj};tm * Carboplatin + paclitaxel + Bev  OS - - - - 2-29 231 0.038
Single-arm
Egsooa‘;‘]’ etal, phase IT I-IVB - 150 - Carboplatin + paclitaxel + Bev - 0S, PFS - 109 - - 25 -

trial
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Table 1. Cont.

Stud Stage of No. of
Author Y Cervical " Therapy Protocol Outcomes PFS (Median, Months) OS (Median, Months)
Design Patients
Cancer
C E C E Primary Secondary C E p-Value C E p-Value
Carboplatin +
Younetal, 2020 [18]  Retrospective IVB 30 11 paclitaxel or Cisplatin + paclitaxel + Os, PFS - 46.7% 455% 0.22 72.9% 81.8% 0.57
cisplatin + Bev + RT
topotecan + RT
Heetal,2020[49]  Retrospective IVB 134 130 Cisplatin + paclitaxel ~ C1Platin + paclitaxel + Bev 0S,PFS - 858 1134  0.000 1173 1774  0.002
Ercelep et al., . Cisplatin/carboplatin +
2020 [50] Retrospective IB-IVB - 64 - paclitaxel + Bev Os, PFS - - 8 - - 23 -
Cisplatin + paclitaxel
Choi etal, 2020 [51]  Retrospective I-IVB o 71  ‘ifosfamide Cisplatin + paclitaxel + Bev 0S, PFS - 12 131 0353 - - -
followed by
ifosfamide + mesna
Cisplatin/
. carboplatin + Cisplatin/carboplatin +
Toyoshima et al, Prospective  1-IV 4 15 paclitaxel + Bev paclitaxel + Bev + Bev single 0S, PFS - 7 12 06805 21 NO goi32
2021 [52] . . Reached
without Bev maintenance
maintenance
Chu et al., 2021 [53] Retrospective IVB 122 124 Cisplatin + paclitaxel ~ Cisplatin + paclitaxel + Bev OS, PFS - 79 9.2 <0.001 12.3 16.4 0.001
- . IIB to I1IC2, Cisplatin (DDP) + Bev + RT and o
Yang et al., 2021 [54] Retrospective or IVB 64 - cisplatin + docetaxel + Bev oS - - - - - 87.2%
Cisplatin + paclitaxel,
cisplatin +
5-Fluorouracil,
ifosfamide +
Cerina et al., 2021 [2] = Retrospective IVB 62 67 cisplatin, Cisplatin + paclitaxel + Bev (OF) PFS 54 10.6 0.027 15.5 27.0 0.389
topotecan +
paclitaxel
or cisplatin +
gemcitabine
Liu et al., 2021 [12] Retrospective I-IV 43 21 Cisplatin + paclitaxel ~ Cisplatin + paclitaxel + Bev OS, PFS - 17.7% 51.0% 0.003 232% 55.5% 0.005
He et al., 2022 [55] Retrospective IVB - 65 - Bev + pemetrexed OS, PFS - - 6.6 - - 10.6 -
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Table 1. Cont.

Stud Stage of No. of
Author Y Cervical " Therapy Protocol Outcomes PFS (Median, Months) OS (Median, Months)
Design C Patients
ancer
C E C E Primary Secondary C E p-Value C E p-Value
. Single-arm
Tanigawa et al., . . Not
2022 [56] El;;se I 1IVB - 69 - Carboplatin + paclitaxel + Bev PFS oS - 11.3 - - Reached ~
Yasunaga et al., . . Carboplatin + . .
2022 [57] Retrospective I-1IVB 59 31 paclitaxel Carboplatin + paclitaxel + Bev (O] - - - - 12 31 0.069
Cisplatin/
carboplatin/ Cisplatin/
Kotaka etal, 2023 [1]  Retrospective I-IVB g1 34  nedaplatin+ carboplatin/* PFS, 05 - 90 160  0.041 290 344 0374
paclitaxel + Bev nedaplatin + paclitaxel + Bev
without Bev with Bev maintenance
maintenance

Key. C—control group; Bev—bevacizumab; BT—brachytherapy; E—experimental group; OS—overall survival; PES—progression-free survival; RCT—randomized controlled trial;
RT—radiation therapy.
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3.2. Demographics

Sex was not taken into account in demographics as cervical cancer affects females
only. Patients were diagnosed histologically in most of the studies. Patients receiving
bevacizumab varied in age from 33 to 67.2 years. A total of 1318 patients receiving beva-
cizumab had a diagnosis of squamous cell carcinoma with metastatic or stage IVB cervical
cancer in 497 patients and recurrence being predominant in 876 patients. The most fre-
quent kind of local recurrence was pelvic, and radiation or concomitant platinum-based
chemoradiotherapy was the usual therapy for pelvic recurrence. Among the patients,
993 had a performance score of 0, while 731 had a performance score of 1. The following
combinations of chemotherapy were common in the studies for the experimental group:
cisplatin and paclitaxel with bevacizumab were administered to 869 patients in 15 studies,
carboplatin and paclitaxel with bevacizumab were administered to 593 patients in 11 stud-
ies, and topotecan and paclitaxel with bevacizumab were administered to 237 patients in
3 studies. The standard chemotherapy in the control group was administered in a median of
3-10 cycles, while bevacizumab in the experimental group was administered in a median
of 2-12 cycles. The dose of bevacizumab was 15 mg/kg in most studies, while only a
few administered a lower dose of 7.5 mg/kg. Certain studies incorporated a follow-up
element, with the standard follow-up visit occurring every three months for two years
and subsequently every six months for three years or until disease progression. PET-CT
or MRI was performed at every follow-up visit to assess the tumor. Table 2 depicts the
characteristics of patients included in the studies.

Table 2. Characteristics of patients in the included studies.

Author Recruitment Variables Patient Characteristics

Inclusion Criteria Exclusion Criteria Tumor Stage Histopathology  Race HPV Infection
Wright et al., R di ESBZ : 23 i%C:l41 White: 3
2006 [39] ecurrent disease - : C: Black: 3 -

IIIB: 1 PDC: 1 ’
Asian: 3

GOGPS0/1, Non-SCC tumors, African American: 4
Monk et al., normal body bleeding, wounds, LIV ASC: 3 Hispanic: 6 : }
2009 [40] parameters, prior infection, CV or CNS SCC: 43 Am};ricar.m Indian: 1

chemotherapy disease White: 32 ’

Age > 18 years, no Infection, bleeding or L9
Zighelboim etal, Pt chemotierapy, wounds, (RS or eV ir.g scc: 18 White: 23 )
2013 [41] store U/ sease, ustory o I1I: 8 ADC: 9 African American: 4

normal body surgery, or any Vi 2

parameters malignancy in 5 years ’

SQSseareo/li Coraivepeic anc: 6
Tewari et al., hepatic. and b ¢ ndidates, bleedin IVB ASC: 44 Not Black: 392 B
2014 [14] cpatic, and bone candidates, bleeding, SCC: 310 Black: 60

marrow and Other: 12

function non-healing wounds ’

Eig;g:;ean d/or IB: 8 Hispanic or Latino:

. Surgery, bleeding, IA:1 SCC: 39 3

Schefter et al., tumor size > 5 cm, h li ) . . .
2014 [42] Zubrod PS of 0-2 thromboembolic I1B: 31 ADC: 8 Not Hispanic or -

normal bod ’ events IIIA: 1 ASC: 2 Latino: 41

y IIIB: 8 Unknown: 5
parameters
History of serious

Nawed, Jomelysere s e ds scex -
2017 [43] ECGs circulatory ADC:5

collapse
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Table 2. Cont.
Author Recruitment Variables Patient Characteristics
Inclusion Criteria Exclusion Criteria Tumor Stage Histopathology = Race HPV Infection
Large cell or carcinoid
Small cell cervix cervical tumors, grst . White: 21
cancer, prior recurrence treate IB: 21 Black: 3
Frumovitz et al, Chemc),radiothera with IIB: 2 - His a.niC' 4 -
2017 [44] . PY  radiation or surgery IIIB: 5 °p ’
for first for IV: 4 Asian: 1
recurrence o! . ’ Unknown: 5
oligometastatic
disease
. SCC: 21
g"a‘}"%?;tﬁ 5  ECOGscores0/1 - LIVB ADC:3 - -
v Others: 3
Candidates for
curative therapy via .
GOG score 0/1, pelvic va};ilctz.n?’iinerican'
. normal bod exenteration, SCC: 310 ’
Tewari et al y 60
v functions, urine non-healing wounds IVB ADC: 86 . -
2017 [5] & Asian: 19
: protein to creatinine  or active bleeding, Other: 56 Paci ﬁé Islander: 1
ratio <1 receiving Others: 21 ’
chemotherapy for :
recurrence
ECOG scores > 3,
uncontrolled .
Tinker et al Recurrent, hypertension, major i\I/[IeAta/sg.agc. 7 SCC: 24
2018 [45] v persistent surgery, A /B'.l 0 ADC: 2 - -
disease pregnancy/ ’ Unknown: 1
. 1B1/2: 4
breastfeeding,
bleeding, diathesis
Age 70 years or less, Dlsgase progression
normal functions, during treatment, SCC: 11
Fagotti et al., - ! previous or .
) no prior non-basal IVB ADC: 2 - -
2018 [46] concurrent
cell . . Clear cells: 2
carcinoma malignancies, any
severe infection
Evident malignancies,
GOG score 0/1, wounds and bleeding, SCC: 21
Suzuki et al., normal body infections, prior IVB: 9 ASC: 2 ) }
2019 [47] parameters and therapy and surgery, ' ADC:7
functions pregnancy Others: 4
Persistent scC: 37
Leeetal., recurrent ,or Previous treatment IVB ADC: 12 B
2019 [11] S with Bev ASC: 1
metastatic disease Others: 2
Age > 18 years,
not suitable for SCC: 198 Han Chinese: 262
Taoetal.,, surgery/radiation, ~ IVB: 77 ADé' 68 Mongolian: 21 B
2020 [48] normal body ’ ' Tibetan: 3
ASC: 22 . ;
parameters and Uighur: 2
functions
Ongoing
Non-measurable bladder/rectal 19 Hispanic or Latino:
disease, age > involvement, prior Ii' a4 50
Redondo et al., 18 years, life chemotherapy, history Ili' 47 B Not Hispanic or ~
2020 [17] expectancy > of fistula/GI IVA' 6 Latino: 91
3 years, perforation, known IVB: 34 Not re-
ECOG score 0/1 HIV ’ ported /unknown: 9
infection
Initial diagnosis of Dual primary cancers,
Youn et al., stage IVB cervical non-radiotherapy IVB SCC: 38 ) Negative: 10
2020 [18] cancer, group, no follow-up ADC: 3 Positive: 31

distant metastases

data
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Table 2. Cont.
Author Recruitment Variables Patient Characteristics
Inclusion Criteria Exclusion Criteria Tumor Stage Histopathology = Race HPV Infection
Postmenopausal
females with
advanced disease,
age 55-75 years, Severe organ failure, SCC: 150
Heetal.,, 2020 [49]  history of HPV non-healing wounds, ~ IVB: 144 ADC:91 - -
infections, GOG risk of bleeding, coma Other: 23
score 0/1, normal
body
functions
1B: 14
Ercelep ot al Persistent, 1I: 13 SCC: 57
2020 [50] v recurrent, or - III: 9 ADC: 5 - -
- metastatic disease IVA: 11 ASC: 2
IVB: 18
. Prior pelvic
Measurable disease . :
Choi et al., progression, ECOG i)éir_lzzi?:ﬁ’ EEI_\III ' 2182 7 SCC: 109 ) _
2020 [51] score 0-2, normal . ithi ) . Other: 54
body furctions malignancy within Unknown: 8
5 years
Prior anti-VEGF
therapy,
Age 20-75 years, ﬁrfﬁ::llir?bir:irt:g? 1.2 SCC: 9
Toyoshima et al., ECOG score 0-2, history of & 7 II:5 ADC: 4 ) }
2021 [52] normal Ceie%r%f/’ascular 1L 5 ASC: 1
functions . . 1v:3 SCC+ ADC: 1
accident, risk of
bleeding, pregnancy,
other malignancies
E%si;?:;foe};i;si Prior use of targeted
. drugs
with ’ SCC: 151
gg; ?;,_?]1 v previously C?eﬂofthﬁripy/ RT, IVB ADC: 71 - -
o untreated advanced =~ Or82n farure, ASC: 24
disease. GOG PS mahgpanmes, active
0/1 ’ bleeding
. Thromboembolic
Yang et al., fjivzcrrelzagkifoa;t;g events/bleeding R?};_Iifoﬁ 10 SCC: 58 B
2021 [54] sery, within the previous y: Non-SCC: 6
0-2 6
6 months
Cerina et al., Treatment with TCB IVB .SA(E)CC9273 } ~
2021 [2] as a first-line setting )
Other: 9
Confirmed I: 16
Liuetal., recurrence, B II: 13 i%%i% } B
2021 [12] normal body III: 11 ASC"9
functions 1V: 24 ’
Disease progression
or
relapse after
firstl—gline Allergy to dorB
trexed or Bev,
therapy, normal peme . ! SCC: 49
He et al., 2022 [55] body fanctions, io;ga;;rf;:;ttlon IVB ADC: 16 - -
ECOG score 0-2, p: L
life malignancies
expectancy >
3 months
Age > 20 years, .
Tanigawa et al., ECOG score < 1, ) IVB: 23 i%(zczlzéo ) )
2022 [56] normal organ . ASC'.3




Pharmacy 2024, 12, 180 12 0f 22
Table 2. Cont.
Author Recruitment Variables Patient Characteristics
Inclusion Criteria Exclusion Criteria Tumor Stage Histopathology = Race HPV Infection
For Bev:
ECOG status 0-2, peritoneal
normal body dissemination with
o . SCC: 61
Yasunaga et al., parameters colonic invasion, deep .
. I-1IVB ADC: 23 - -
2022 [57] For Bev: venous thrombosis, Other: 6
controlled BP, and complication of :
proteinuria active inflammatory
bowel disease
Platinum-paclitaxel 11
Kotaka et al., No prior Bev Chemoth.erapy + Bev : 15 SCC:77
combination for the third or ADC: 21 - -
2023 [1] I1I: 57
therapy subsequent : Other: 17
IV: 32
relapse

Key. ADC—adenocarcinoma; ASC—adenosquamous carcinoma; Bev—bevacizumab; BP—blood pressure;
CV—cardiovascular; CNS—central nervous system; ECOG—Eastern cooperative oncology group;
GOG—gynecologic oncology group; PDC—poorly differentiated carcinoma; PS—performance status;
RT—radiation therapy; SCC—squamous cell carcinoma; TCB—cisplatin + paclitaxel + bevacizumab.

3.3. Efficacy Measures:
3.3.1. Efficacy of Bevacizumab on PFS in Cervical Cancer

The pooled analysis of PFS revealed that bevacizumab-based chemotherapy signif-
icantly improved PFS in patients with cervical cancer with HR 0.77 (95% CI: 0.58-0.96;
p < 0.01). The results of the fixed effects model showed a heterogeneity I? of 58% and an
effect size Z of 51.02 as shown in Figure 2. PFS was assessed in 24 studies with a median
PFS of 4.3 to 16 months for patients receiving bevacizumab-based chemotherapy (exper-
imental group) and a median PFS of 4 to 13.5 months for those receiving chemotherapy
only (control group). The median follow-up in the studies ranged from 9 to 38 months for
patients in the experimental group and 10.9 to 43.3 months for patients in the control group.

3.3.2. Efficacy of Bevacizumab on PFS in Metastatic (Stage IVB) Cervical Cancer Patients

In the subgroup analysis focusing solely on metastatic (stage IVB) cervical cancer
patients, the pooled HR for PFS was calculated as 0.69 (95% CI: 0.54-0.79; p < 0.01), and
the outcomes revealed a heterogeneity 1> of 48.51% and an effect size Z of 59.32 as shown
in Figure 3.

3.3.3. Efficacy of Bevacizumab on OS in Cervical Cancer

The pooled analysis of OS exhibited an improvement in OS related to the use of
bevacizumab-based chemotherapy with HR 0.63 (95% CI: 0.45-0.89; p < 0.01). A heterogene-
ity 12 of 41% and an effect size Z of 67.02 were displayed by the fixed effects model. The
results of the pooled analysis on OS are depicted in Figure 4. OS was assessed in 26 studies
with a median OS of 5.1 months to 34 months for patients receiving bevacizumab-based
chemotherapy (experimental group) and a median OS of 7 to 29 months for patients
receiving chemotherapy only (control group).
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Study ID Log HR HR [95% CT] SE %w
Tewari et al. 2014 -0.27 0.70 [0.43-0.88] — 0.16 7.1
Xiao et al. 2017 -0.34 0.76 [0.55-1.14] —— 0.21 43
Frumovifz et al. 2017 -037 0.41 [0.33-0.69] —a— 0.19 33

Tewari et al. 2017 -0.21 0.71 [0.61-0.85] —— 0.07 13.2
Tinker et al. 2018 -0.17 0.75 [0.58-1.08] — 0.07 8.9
Suzuki et al. 2019 -0.09 0.83 [0.69-0.97] —— 0.05 31
Lee et al. 2019 -0.31 0.78 [0.52-0.91] —— 0.14 2.9
Redondo et al. 2020 -0.29 0.87 [0.67-0.95] —& 0.21 25
Youn et al. 2020 0.07 1.17 [0.97-1.36] & 012 55
He et al. 2020 -0.46 0.59 [0.34-0.75] — 0.27 42
Choi et al. 2020 -0.27 0.89 [0.71-1.20] — 0.16 6.2
Toyoshima et al 2021 -0.31 0.85 [0.75-1.12] —— 0.14 7.3
Chu et al. 2021 -0.21 0.68 [0.57-0.89] —a— 0.09 43
Cerina et al. 2021 -0.29 0.68 [0.43-0.87] — 0.18 9.6
Liu et al. 2021 -0.36 0.56 [0.39-0.72] —— 0.22 5.9
He et al. 2022 -0.17 0.91 [0.79-0.98] —& 0.1 23
Tanigawa et al. 2022 -0.23 0.89 [0.61-1.04] — 0.15 5.2
Kotaka et al. 2023 -0.49 0.78 [0.43-0.92] — 0.28 42

Heterogeneity I* =
58%, Effect size 0.77[0.58-0.96] . 100
Z-51.02, p<0.01
0.01 0.02 0.05 0.10 022 047 1.01 217 4.69
< >
Experimental better Control better

Figure 2. Forest plot showing efficacy of bevacizumab on PFS in cervical cancer patients. The

meta-analysis results are illustrated as pooled hazard ratios (HRs) with 95% confidence intervals

(CIs) for PFS across the included studies. Each square represents an individual study’s effect
size [1,2,11,12,17,18,45,47,49,51-53,55,56]. The horizontal lines show 95% ClIs, and the diamond
represents the overall pooled estimate (0.77 [0.58-0.96]). The I? statistic (58%) indicates heterogeneity
across the studies.



Pharmacy 2024, 12, 180 14 of 22
studymp  Stageofcervical , o pgp g HR [95% CI] %w
cancer
Xiao et al. 2017 IVB -031 023 —. 0.62 [0.51-0.85] 11.43
Tevwari et al. 2017 IVB -0.19 0.09 — 0.58 [0.44-0.69] 21.38
Suzuki et al. 2019 IVB 011 0.07 —-— 0.66 [0.58-0.78] 7.18
Lee et al. 2019 IVB -033 0.16 — 0.63 [0.52-0.72] 5.39
Youn et al. 2020 IVB -0.09 0.11 4+  1.19[0.95123] 1051
He et al. 2020 IVB -0.43 0.23 — 0.51 [0.34-0.66] 7.82
Chu et al. 2021 IVB -0.19 0.11 —a 0.59 [0.44-0.66] 9.8
Cerina et al. 2021 IVB 031 0.15 — 0.61 [0.43-0.78] 13.5
He et al. 2022 IVB 015 0.1 —n 0.75 [0.59-0.81] 4.27
Tanigawa et al. 2022 IVB 025 0.18 —= 0.72 [0.61-0.79]  8.64
Heterogeneity I*
43.51%, Effect size ¢ 0.69 [0.54-0.79] 100
Z=59.32, p<0.01
0.01 0.02 0.05 0.10 022 047 1.01 217 4.69
Experimental better Coantrol better

Figure 3. Forest plot showing efficacy of bevacizumab on PFS in metastatic (stage IVB) cervical cancer
patients. The meta-analysis results are illustrated as pooled hazard ratios (HRs) with 95% confidence
intervals (CIs) for PFS in stage IVB patients across the included studies. Each square represents an
individual study’s effect size [2,5,11,18,43,47,49,53,55,56]. The horizontal lines show 95% CIs, and the
diamond represents the overall pooled estimate (0.69 [0.54-0.79]). The 12 statistic (48.51%) indicates
heterogeneity across the studies.

3.3.4. Efficacy of Bevacizumab on OS in Metastatic (Stage IVB) Cervical Cancer Patients

In the subgroup analysis focusing solely on metastatic (stage IVB) cervical cancer
patients, the pooled HR for OS was reported as 0.57 (95% CI: 0.46-0.73; p < 0.01) exhibiting
a heterogeneity I2 of 47.21% and an effect size Z of 64.12, as shown in Figure 5.
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Study ID Log HR HR [95% CT] SE %W
Tewari et al, 2014 -035 0.57 [0.41-0.76] e R 018 9.47
Frumovitz et al, 2017 023 0.74 [0.48-1.07] —_—l— 0.14 7.28
Tewari et al, 2017 -0.39 0.67 [0.39-0.91] —_— 0.21 15.76
Tinker et al, 2018 -0.43 0.96 [0.94-127] -— 028 3.0
Tao et al, 2020 -0.27 0.55 [0.36-0.82] e 0.18 8.32
He et al, 2020 -0.49 0.41 [022-0.69] = 0.26 8.57
Toyoshima et al, 2021 -022 0.76 [0.41-0.89] — 0.18 2.82
Chu et al, 2021 -0.45 0.39 [0.25-0.78] — 0.21 12.34
Cerina et al, 2021 -034 0.86 [0.63-1.13] —— 0.22 6.01
Liu et al, 2021 -0.52 036 [0.27-0.67] ———— 0.27 7.49
Yasunaga et al, 2022 -0.42 0.45 [0.33-0.74] —— 0.25 831
Kotaka et al, 2023 031 0.86 [0.76-0.98] —— 0.24 9.72
Heterogeneify I*'=41%,
Effect size Z=67.02, 0.63 [0.45-0.89] ’ 100
p<0.01
0.01 0.02 0.05 010 0.2% 047 1.01 217 4.69
Experimental better Control better g

Figure 4. Forest plot showing efficacy of bevacizumab on OS in cervical cancer patients. The meta-
analysis results are illustrated as pooled hazard ratios (HRs) with 95% confidence intervals (CIs)
for OS patients across the included studies. Each square represents an individual study’s effect
size [1,2,5,12,14,44,45,48,49,52,53,57]. The horizontal lines show 95% ClIs, and the diamond represents
the overall pooled estimate (0.63 [0.45-0.89]). The 12 statistic (41%) indicates heterogeneity across
the studies.

3.4. Risk of Bias Assessment

The included studies showed a score range of 6 to 9 on the Newcastle-Ottawa Scale
(NOS). Significantly, 19 of the included studies showed excellent quality, with scores in
the top range of the spectrum (7-9) exhibiting a low risk of bias. The remaining nine
studies displayed a moderate risk of bias, with a quality score of 6. The aggregate mean
Newcastle-Ottawa Scale (NOS) score for the included studies was 7, indicating a low risk
of bias and demonstrating good quality throughout the studies included in the analysis.
The risk of bias among included studies is given in Table 3.
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Study ID Stageofcervical y o pyr  sE HR[95%CI] %w
cancer
Tewari et al. 2014 IVB 031 021 —a— 0.59 [0.47-0.66] 14.65
Tewari et al 2017 IVB 036 0.19 —a— 0.66 [0 .57-0.79] 2431
Tao et al. 2020 IVB 025 0.16 —a— 0.58 [0.44-0.72] 11.59
He ef al. 2020 IVB 044 023 —— 0.49 [0.36-0.58] 10.82
Chu et al. 2021 IVB 039 0.19 —— 0.47 [0.38-0.62]) 18.39
Cerina et al, 2021 IVB 037 022 &— 0.73[0.66-1.09] 9.12
Yasunaga et al. 2022 IVB 044 024 —— 0.47 [0.33-0.64] 11.12
Heterogeneity I'=
47.21%, Effect size $ 0.57 [0.46-0.73] 100
Z=64.12, p<0.01
0.01 0.02 0.05 0.10 022 047 101 217 4.69
Experimental better Control better
Figure 5. Forest plot showing efficacy of bevacizumab on OS in metastatic (stage IVB) cervical cancer
patients. The meta-analysis results are illustrated as pooled hazard ratios (HRs) with 95% confidence
intervals (ClIs) for OS in stage IVB patients across the included studies. Each square represents
an individual study’s effect size [2,5,14,48,49,53,57]. The horizontal lines show 95% Cls, and the
diamond represents the overall pooled estimate (0.57 [0.46-0.73]). The 12 statistic (47.21%) indicates
heterogeneity across the studies.
Table 3. Risk of bias among included studies.
Author Study Design Selection Comparability g:;t;g::;/ NOS Score  Quality Risk of Bias
Wright et al., 2006 [39] Retrospective wHx ** * 6 Moderate Moderate
Monk et al., 2009 [40] Phase II trial o o * 6 Moderate Moderate
Zighelboim et al., 2013 [41] Phase II trial E ** * 6 Moderate Moderate
Tewari et al., 2014 [14] Phase III RCT ok ** ** 8 High Low
Schefter et al., 2014 [42] Phase II trial bl ** * 6 Moderate Moderate
Xiao et al., 2017 [43] Retrospective e ** * 7 High Low
Frumovitz et al., 2017 [44] Retrospective o * o 8 High Low
Godoy-Ortiz et al., 2017 [13] Retrospective i ** i 8 High Low
Tewari et al., 2017 [5] Phase III RCT i ** ** 8 High Low
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Table 3. Cont.
Author Study Design Selection Comparability Outcome/ NOS Score  Quality Risk of Bias
Exposure

Tinker et al., 2018 [45] Retrospective il ** xoek 8 High Low
Fagotti et al., 2018 [46] Retrospective it i il 8 High Low
Suzuki et al., 2019 [47] Phase II trial xox ** * 6 Moderate Moderate
Lee etal., 2019 [11] Retrospective il ** il 8 High Low

Tao et al., 2020 [48] Retrospective il ** * 7 High Low
Redondo et al., 2020 [17] ;Elagsflalrtrﬁal ok ** * 6 Moderate Moderate
Youn et al., 2020 [18] Retrospective i o ** 8 High Low

He et al., 2020 [49] Retrospective e ** ** 8 High Low
Ercelep et al., 2020 [50] Retrospective xoex * ** 6 Moderate Moderate
Choi et al., 2020 [51] Retrospective o ** ** 8 High Low
Toyoshima et al., 2021 [52] Prospective R * * 7 High Low

Chu et al., 2021 [53] Retrospective e i il 9 High Low
Yang et al., 2021 [54] Retrospective ok * ** 6 Moderate Moderate
Cerina et al., 2021 [2] Retrospective e ** ** 8 High Low

Liu et al., 2021 [12] Retrospective e ** ** 8 High Low

He et al., 2022 [55] Retrospective il ** ** 7 High Low
Tanigawa et al., 2022 [56] }S)ﬁlagsfﬁrgzal i ** * 6 Moderate Moderate
Yasunaga et al., 2022 [57] Retrospective e i ** 8 High Low
Kotaka et al., 2023 [1] Retrospective ok * e 7 High Low

4. Discussion

This systematic review and meta-analysis provide a substantial contribution to the field
of cervical cancer treatment. A thorough synthesis of the data from various trial designs
presents a comprehensive picture of the efficacy of bevacizumab. This study incorporated
several research types, which improved the robustness and generalizability of our results,
in contrast to previous studies. Moreover, the novelty of this study is highlighted by
the lack of prior reviews or meta-analyses assessing the impact of bevacizumab on PFS
and OS in cervical cancer patients incorporating such a broad range of trial designs and
chemotherapeutic regimens. Our results suggest directions for future study and guide
clinical practice and treatment guidelines.

The substantial therapeutic advantages of combining bevacizumab with chemotherapy
to mitigate angiogenesis in patients with cervical cancer, particularly in terms of PFS and
OS, are affirmed by the results of this systematic review and meta-analysis. Based on the
value of significance reported in these investigations, 18 of the 28 included studies—2 phase
III RCTs, 3 phase II trials, 12 retrospective studies, and 1 prospective study—were analyzed
for PFS. Similarly, 12 studies—2 phase IIl RCTs, 9 retrospective studies, and 1 prospective
study—were assessed for OS. A subgroup analysis focused on stage IVB of cervical cancer
in which 10 studies for PFS and 7 studies for OS were thoroughly analyzed.

To quantify bevacizumab’s treatment impact on survival in the included studies, the
results were translated into HRs along with 95% Cls. Bevacizumab-based chemotherapy
was superior to chemotherapy alone when the HR was less than 1, which showed a link
between bevacizumab and lengthening survival rates. For PFS, the pooled HR indicated
that as compared with the control group, the therapy group had a 23% lower risk of disease
or tumor progression, showing a survival enhancement. The analysis revealed a moderate
heterogeneity among the studies, and the observed effect size suggested a significant
influence of bevacizumab on PFS. Additionally, the pooled PFS effect was statistically
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significant (p < 0.01). All things considered, these numbers lend credence to bevacizumab’s
possible efficacy in raising PFS in cases of cervical cancer.

Parallel to the observations in PFS, the pooled data revealed a noteworthy enhance-
ment in OS within the bevacizumab arm, showcasing a 37% reduction in the risk of death
in the therapy group compared with the control group. There appeared to be some vari-
ation throughout the studies, as indicated by the heterogeneity, and a substantial effect
size demonstrated a considerable impact of bevacizumab on OS. The observed effect was
statistically significant (p < 0.01). As a whole, this finding illustrated how well bevacizumab
worked to raise OS in cervical cancer. Even though we noted an improvement in OS, we
were reluctant to draw precise inferences about the treatment of cervical cancer in terms
of OS due to the lack of statistical significance in the included studies. These conclusions
need to be supported by extra research.

In comparing the studies analyzed for PFS, Lee et al. [11] and Kotaka et al. [1] demon-
strated the closest results to the pooled effect, whereas Frumovitz et al. [44] demonstrated
the most detached figure. This discrepancy might probably be attributed to the diverse
patient group; our study included a wider spectrum of cervical cancer patients, while
this study concentrated on individuals with small cell carcinoma of the cervix. Similarly,
among the studies analyzed for OS, Tewari et al. [5] showed the closest result to the pooled
effect, while Liu et al. [12] had the most disparate outcome. The provided dose of beva-
cizumab was most likely the reason for this discrepancy. The experimental group in this
study received a dose of 7.5 mg/kg, whereas the dose used in other included studies was
15 mg/kg.

The subgroup analysis revealed promising results of bevacizumab in terms of PFS
and OS in patients with stage IVB cervical cancer, thus depicting enhanced efficacy of
bevacizumab particularly in stage IVB cervical cancer. For PFS, the pooled HR indicated a
31% reduction in the risk of disease progression for patients with stage IVB cervical cancer,
exposed to bevacizumab. The results exhibited a moderate heterogeneity, and the observed
effect size indicated a substantial impact of bevacizumab on PFS in stage IVB cervical
cancer. Suzuki et al. 2019 [47] showed the closest result to the pooled effect, while He et al.
2020 [49] showed a detached figure. Similarly, the analysis revealed a favorable impact of
bevacizumab on OS in stage IVB cervical cancer patients. The calculated HR demonstrated
a 43% reduction in the risk of mortality among these patients. The observed heterogeneity
indicated a moderate variation among the included studies, but the outstanding effect size
signified a considerable impact of bevacizumab on the OS outcome in this population of
patients. Tao et al. 2020 [48] aligned most closely with the pooled effect while Chu et al.
2021 [53] and Yasunaga et al. 2022 [57] showed a slight deviation. The persistent statistical
significance of our findings suggested that the observed benefit of bevacizumab on PFS
and OS was stable in patients with stage IVB cervical cancer.

By assessing each study’s quality using the NOS, the level of confidence in every single
study included in this meta-analysis was established. Nineteen of the included studies
had a quality score of 7 to 9, indicating high quality and low bias. The remaining nine
studies scored 6, considered satisfactory, but still provided useful information regarding
bevacizumab’s efficacy in cervical cancer. The variation in these quality ratings provided
the analysis with more breadth and sturdiness.

As far as we are aware, this is the largest meta-analysis of this kind that has been per-
formed to date since rather than comparing bevacizumab with particular chemotherapeutic
agents, we used a more comprehensive strategy by comparing it with various chemother-
apy regimens, where the combination of cisplatin and paclitaxel was the most prevalent
in majority studies. Our study’s strengths stem from the fact that we took into account
retrospective, prospective, non-randomized, and randomized controlled trials. Using a
variety of trial designs, we were able to compile an extensive body of evidence regarding
the impact of bevacizumab on cervical cancer. Additionally, by computing HRs for both
PFS and OS, we thoroughly evaluated bevacizumab’s efficacy in cervical cancer. Finally,
concentrating on bevacizumab specifically gave our study more significance and specificity,
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setting it apart from other studies in the field. As a result, our study has considerable
significance since it adds to the body of knowledge regarding the efficacy of bevacizumab
in the treatment of cervical cancer. A recently published study demonstrated that the
addition of bevacizumab to standard chemotherapy significantly improved both PFS and
OS in patients with colorectal cancer [58]. This finding highlights the broader applicability
of bevacizumab across various tumor types by targeting angiogenesis effectively.

While this study offered valuable insights, there were certain limitations. Variables
like the differences in patient demographics and examined treatment methods might have
impacted the generalizability of our findings. Furthermore, many studies, including phase
II trials and certain retrospective studies, did not include a control arm, which indicated that
the treatment outcomes of bevacizumab and a control group were not directly compared in
these studies. Almost all of the analyzed studies offered convincing proof of bevacizumab’s
efficacy, but for PFS, just one retrospective study by Youn et al. [18] did not yield significant
findings. Notwithstanding the aforementioned constraints, our study offered valuable
insights into the efficacy of bevacizumab in cervical cancer.

The clinical implications of our meta-analysis are noteworthy. Our results can be
used by clinicians to customize treatment regimens for cervical cancer patients, possibly
using bevacizumab in individualized strategies. Optimizing treatment techniques can
be achieved by identifying predictive variables for bevacizumab response, and treatment
regimens can be refined by evaluating the drug’s effectiveness in different combinations
and dose schedules. The strong evidence produced could have an impact on clinical rec-
ommendations, standardizing the use of bevacizumab in protocols. All things considered,
our meta-analysis offers practical recommendations for clinical practice, patient care, and
continuing research in cervical cancer treatment.

5. Conclusions

Our extensive pooled analysis highlights the notable therapeutic advantages associ-
ated with bevacizumab-based chemotherapy in the context of cervical cancer treatment.
The results demonstrate significant improvements in both PFS and OS. Subgroup analysis
reaffirms these findings, indicating the enhanced efficacy of bevacizumab especially in
stage IVB metastatic cervical cancer patients. Our study contributes valuable insights,
emphasizing the efficacy of bevacizumab in enhancing survival outcomes for patients
with cervical cancer. In conclusion, our findings underscore the ability of bevacizumab as
a potential component in the evolving landscape of cervical cancer treatment strategies.
Bevacizumab is a promising innovation in the treatment of cervical cancer, and the results
of our study highlight its importance in enhancing survival, especially in patients with
stage IVB cervical cancer. Inspired by our positive findings, this strategy is essential for
developing personalized treatment strategies, thus enhancing the prognosis and quality of
life in cervical cancer patients.

Author Contributions: A.S. (Aleena Shahzad): investigation, methodology, and writing—original
draft. A.u.R.: conceptualization, data curation; formal analysis; resources; software; supervision; and
writing—review and editing. T.N.: validation and writing—original draft. M.ER.: validation and
writing—original draft. A.S. (Alisha Saeed): writing—review and editing. S.R.: writing—review and
editing. S.S.: writing—review and editing. S.K.A.-T.: writing—review and editing. R.H.: writing—
review and editing. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Data are available on request from the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

1.  Kotaka, S.; Kondo, E.; Kawai, Y.; Okamoto, K.; Kishigami, Y.; Yamawaki, T.; Nagao, K.; Hirata, T.; Suzuki, S. Real-world efficacy
and safety of bevacizumab single-maintenance therapy following platinum-paclitaxel chemotherapy plus bevacizumab in patients
with advanced cervical cancer. |. Gynecol. Oncol. 2023, 34, e60. [CrossRef]


https://doi.org/10.3802/jgo.2023.34.e60

Pharmacy 2024, 12, 180 20 of 22

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cerina, D.; Matkovi¢, V.; Kati¢, K.; Belac Lovasi¢, L; geparovié, R.; Canjko, I; Jaksi¢, B.; Petri¢-Mise, B.; Baji¢, 7.; Boban, M_; et al.
Real-World Efficacy and Safety of Bevacizumab in the First-Line Treatment of Metastatic Cervical Cancer: A Cohort Study in the
Total Population of Croatian Patients. J. Oncol. 2021, 2021, 2815623. [CrossRef] [PubMed]

Lin, S.; Gao, K.; Gu, S.; You, L.; Qian, S.; Tang, M.; Wang, J.; Chen, K.; Jin, M. Worldwide trends in cervical cancer incidence and
mortality, with predictions for the next 15 years. Cancer 2021, 127, 4030-4039. [CrossRef] [PubMed]

Zhang, S.; Xu, H.; Zhang, L.; Qiao, Y. Cervical cancer: Epidemiology, risk factors and screening. Chin. ]. Cancer Res. 2020,
32,720-728. [CrossRef]

Tewari, K.S,; Sill, M.W.; Penson, R.T.; Huang, H.; Ramondetta, L.M.; Landrum, L.M.; Oaknin, A.; Reid, T.J.; Leitao, M.M.; Michael,
H.E.; et al. Bevacizumab for advanced cervical cancer: Final overall survival and adverse event analysis of a randomised,
controlled, open-label, phase 3 trial (Gynecologic Oncology Group 240). Lancet 2017, 390, 1654-1663. [CrossRef]

Marquina, G.; Manzano, A.; Casado, A. Targeted Agents in Cervical Cancer: Beyond Bevacizumab. Curr. Oncol. Rep. 2018, 20, 40.
[CrossRef]

Bhatla, N.; Aoki, D.; Sharma, D.N.; Sankaranarayanan, R. Cancer of the cervix uteri. Int. J. Gynaecol. Obstet. 2018, 143 (Suppl. S52),
22-36. [CrossRef]

Kumar, L.; Harish, P.; Malik, P.S.; Khurana, S. Chemotherapy and targeted therapy in the management of cervical cancer. Curr.
Probl. Cancer 2018, 42, 120-128. [CrossRef] [PubMed]

Hill, E.K. Updates in Cervical Cancer Treatment. Clin. Obstet. Gynecol. 2020, 63, 3—11. [CrossRef] [PubMed]

Skelton, W.P.t.; Castagno, J.; Cardenas-Goicoechea, J.; Daily, K.; Yeung, A.; Markham, M.]. Bevacizumab Eligibility in Patients
with Metastatic and Recurrent Cervical Cancer: A Retrospective Review. Clin. Med. Insights Oncol. 2018, 12, 1179554918779587.
[CrossRef]

Lee, N.; Kim, S.I; Lee, M.; Kim, H.S.; Kim, ].W.; Park, N.H.; Song, Y.S. Bevacizumab Efficacy and Recurrence Pattern of Persistent
and Metastatic Cervical Cancer. In Vivo 2019, 33, 863—-868. [CrossRef] [PubMed]

Liu, C.H.; Kung, Y.H.; Chien-Fu Lin, J.; Chuang, C.M.; Wu, H.H.; Jiang, L.Y.; Shih, Y.C.; Wang, PH.; Chen, Y.J. Synergistic
therapeutic effect of low-dose bevacizumab with cisplatin-based chemotherapy for advanced or recurrent cervical cancer. J. Chin.
Med. Assoc. 2021, 84, 1139-1144. [CrossRef] [PubMed]

Godoy-Ortiz, A.; Plata, Y.; Alcaide, J.; Galeote, A.; Pajares, B.; Saez, E.; Alba, E.; Sanchez-Mufioz, A. Bevacizumab for recurrent,
persistent or advanced cervical cancer: Reproducibility of GOG 240 study results in “real world” patients. Clin. Transl. Oncol.
2018, 20, 922-927. [CrossRef] [PubMed]

Tewari, K.S,; Sill, M\W.; Long, H.]J., 3rd; Penson, R.T.; Huang, H.; Ramondetta, L.M.; Landrum, L.M.; Oaknin, A.; Reid, T.].; Leitao,
M.M,; et al. Improved survival with bevacizumab in advanced cervical cancer. N. Engl. . Med. 2014, 370, 734-743. [CrossRef]
Grau, J.F; Farinas-Madrid, L.; Oaknin, A. A randomized phase III trial of platinum chemotherapy plus paclitaxel with beva-
cizumab and atezolizumab versus platinum chemotherapy plus paclitaxel and bevacizumab in metastatic (stage IVB), persistent,
or recurrent carcinoma of the cervix: The BEATcc study (ENGOT-Cx10/GEICO 68-C/JGOG1084/GOG-3030). Int. ]. Gynecol.
Cancer 2020, 30, 139-143. [CrossRef]

Alldredge, ].K.; Tewari, K.S. Clinical Trials of Antiangiogenesis Therapy in Recurrent/Persistent and Metastatic Cervical Cancer.
Oncologist 2016, 21, 576-585. [CrossRef]

Redondo, A.; Colombo, N.; McCormack, M.; Dreosti, L.; Nogueira-Rodrigues, A.; Scambia, G.; Lorusso, D.; Joly, E.; Schenker,
M.; Ruff, P; et al. Primary results from CECILIA, a global single-arm phase II study evaluating bevacizumab, carboplatin and
paclitaxel for advanced cervical cancer. Gynecol. Oncol. 2020, 159, 142-149. [CrossRef]

Youn, S.H.; Kim, Y.J.; Seo, S.S.; Kang, S.; Lim, M.C.; Chang, HK,; Park, S.Y.;; Kim, ].Y. Effect of addition of bevacizumab to
chemoradiotherapy in newly diagnosed stage IVB cervical cancer: A single institution experience in Korea. Int. J. Gynecol. Cancer
2020, 30, 764-771. [CrossRef]

Mobher, D.; Shamseer, L.; Clarke, M.; Ghersi, D.; Liberati, A.; Petticrew, M.; Shekelle, P.; Stewart, L.A. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst. Rev. 2015, 4, 1. [CrossRef]

Li, X,; Hu, S.Y.; He, Y.; Hernandez Donoso, L.; Qu, K.Q.; Van Kriekinge, G.; Zhao, EH. Systematic literature review of risk factors
for cervical cancer in the Chinese population. Womens Health 2018, 14, 1745506518816599. [CrossRef]

Rehman, A.U.; Khattak, M.; Mushtagq, U.; Latif, M.; Ahmad, I.; Rasool, M.E,; Shakeel, S.; Hayat, K.; Hussain, R.; Alhazmi, G.A;
et al. The impact of diabetes mellitus on the emergence of multi-drug resistant tuberculosis and treatment failure in TB-diabetes
comorbid patients: A systematic review and meta-analysis. Front. Public. Health 2023, 11, 1244450. [CrossRef] [PubMed]
Nakao, Y.; Tamauchi, S.; Yoshikawa, N.; Suzuki, S.; Kajiyama, H.; Kikkawa, F. Complete Response of Recurrent Small Cell
Carcinoma of the Uterine Cervix to Paclitaxel, Carboplatin, and Bevacizumab Combination Therapy. Case Rep. Oncol. 2020,
13, 373-378. [CrossRef] [PubMed]

Takano, M.; Kikuchi, Y.; Kita, T.; Goto, T.; Yoshikawa, T.; Kato, M.; Watanabe, A.; Sasaki, N.; Miyamoto, M.; Inoue, H.; et al.
Complete remission of metastatic and relapsed uterine cervical cancers using weekly administration of bevacizumab and
paclitaxel/carboplatin. Onkologie 2009, 32, 595-597. [CrossRef]

Isono-Nakata, R.; Tsubamoto, H.; Ueda, T.; Inoue, K.; Shibahara, H. Bevacizumab with metronomic chemotherapy of low-dose
oral cyclophosphamide in recurrent cervical cancer: Four cases. Gynecol. Oncol. Rep. 2018, 24, 57-60. [CrossRef]


https://doi.org/10.1155/2021/2815623
https://www.ncbi.nlm.nih.gov/pubmed/34394349
https://doi.org/10.1002/cncr.33795
https://www.ncbi.nlm.nih.gov/pubmed/34368955
https://doi.org/10.21147/j.issn.1000-9604.2020.06.05
https://doi.org/10.1016/S0140-6736(17)31607-0
https://doi.org/10.1007/s11912-018-0680-3
https://doi.org/10.1002/ijgo.12611
https://doi.org/10.1016/j.currproblcancer.2018.01.016
https://www.ncbi.nlm.nih.gov/pubmed/29530393
https://doi.org/10.1097/GRF.0000000000000507
https://www.ncbi.nlm.nih.gov/pubmed/31815773
https://doi.org/10.1177/1179554918779587
https://doi.org/10.21873/invivo.11551
https://www.ncbi.nlm.nih.gov/pubmed/31028209
https://doi.org/10.1097/JCMA.0000000000000629
https://www.ncbi.nlm.nih.gov/pubmed/34610623
https://doi.org/10.1007/s12094-017-1808-x
https://www.ncbi.nlm.nih.gov/pubmed/29222647
https://doi.org/10.1056/NEJMoa1309748
https://doi.org/10.1136/ijgc-2019-000880
https://doi.org/10.1634/theoncologist.2015-0393
https://doi.org/10.1016/j.ygyno.2020.07.026
https://doi.org/10.1136/ijgc-2020-001200
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1177/1745506518816599
https://doi.org/10.3389/fpubh.2023.1244450
https://www.ncbi.nlm.nih.gov/pubmed/38074769
https://doi.org/10.1159/000506446
https://www.ncbi.nlm.nih.gov/pubmed/32355492
https://doi.org/10.1159/000232554
https://doi.org/10.1016/j.gore.2018.04.001

Pharmacy 2024, 12, 180 21 of 22

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Shoji, T.; Takeshita, R.; Mukaida, R.; Takatori, E.; Nagasawa, T.; Omi, H.; Sugiyama, T. Safe administration of bevacizumab
combination chemotherapy for the patients with recurrent cervical cancer after pelvic radiotherapy: Two case reports. Mol. Clin.
Oncol. 2018, 9, 173-177. [CrossRef]

Schefter, T.E.; Winter, K.; Kwon, ].S.; Stuhr, K.; Balaraj, K.; Yaremko, B.P.; Small, W,, Jr.; Gaffney, D.K. A phase II study
of bevacizumab in combination with definitive radiotherapy and cisplatin chemotherapy in untreated patients with locally
advanced cervical carcinoma: Preliminary results of RTOG 0417. Int. ]. Radiat. Oncol. Biol. Phys. 2012, 83, 1179-1184. [CrossRef]
[PubMed]

Sugiyama, T.; Mizuno, M.; Aoki, Y.; Sakurai, M.; Nishikawa, T.; Ueda, E.; Tajima, K.; Takeshima, N. A single-arm study evaluating
bevacizumab, cisplatin, and paclitaxel followed by single-agent bevacizumab in Japanese patients with advanced cervical cancer.
Jpn. . Clin. Oncol. 2017, 47, 39-46. [CrossRef] [PubMed]

Junker, P; Puppe, ].; Thangarajah, F.; Domrose, C.; Cepic, A.; Morgenstern, B.; Ratiu, D.; Hellmich, M.; Mallmann, P.; Wirtz,
M. Neoadjuvant Therapy of Cervical Carcinoma with the Angiogenesis Inhibitor Bevacizumab: A Single-Centre Analysis.
Geburtshilfe Frauenheilkd. 2018, 78, 768-774. [CrossRef]

Chase, D.; Huang, H.Q.; Monk, B.J.; Ramondetta, L.M.; Penson, R.T,; Gil, K.; Landrum, L.M.; Leitao, M.; Oaknin, A.; Huh, WK
et al. Patient-reported outcomes at discontinuation of anti-angiogenesis therapy in the randomized trial of chemotherapy with
bevacizumab for advanced cervical cancer: An NRG Oncology Group study. Int. J. Gynecol. Cancer 2020, 30, 596-601. [CrossRef]
Mabuchi, S.; Yamamoto, M.; Murata, H.; Yokoe, T.; Hamanishi, J.; Terai, Y.; Imatake, H.; Mabuchi, Y.; Mori, T.; Kitada, E; et al.
Bevacizumab-associated events in Japanese women with cervical cancer: A multi-institutional survey of Obstetrical Gynecological
Society of Kinki district, Japan. Int. ]. Clin. Oncol. 2021, 26, 598-605. [CrossRef]

Kim, N.; Choi, S.H.; Chang, ].S.; Kim, Y.T.; Kim, S.W.; Kim, G.M.; Kim, Y.B. Use of bevacizumab before or after radiotherapy
increases the risk of fistula formation in patients with cervical cancer. Int. ]. Gynecol. Cancer 2021, 31, 59-65. [CrossRef] [PubMed]
Ishikawa, M.; Shibata, T.; Iwata, T.; Nishio, S.; Takada, T.; Suzuki, S.; Horie, K.; Kudaka, W.; Kagabu, M.; Tanikawa, M.; et al.
A randomized phase II/1II trial of conventional paclitaxel and carboplatin with or without bevacizumab versus dose-dense
paclitaxel and carboplatin with or without bevacizumab, in stage IVB, recurrent, or persistent cervical carcinoma (JCOG1311):
Primary analysis. Gynecol. Oncol. 2021, 162, 292-298. [CrossRef] [PubMed]

Tewari, K.S.; Sill, M.W.,; Birrer, M.J.; Penson, R.T.; Huang, H.; Moore, D.H.; Ramondetta, L.M.; Landrum, L.M.; Oaknin, A.; Reid,
T.J.; et al. Final survival analysis of topotecan and paclitaxel for first-line treatment of advanced cervical cancer: An NRG oncology
randomized study. Gynecol. Oncol. 2023, 171, 141-150. [CrossRef]

Fabri, V.A; Queiroz, A.C.M.; Mantoan, H.; Sanches, S.M.; Guimaraes, A.P.G.; Ribeiro, A.R.G.; Souza, R.P.; Maya, ]. M.L.; Santos,
E.S.; Castro, FS,; et al. The Impact of Addition of Consolidation Chemotherapy to Standard Cisplatin-Based Chemoradiotherapy
in Uterine Cervical Cancer: Matter of Distant Relapse. J. Oncol. 2019, 2019, 1217838. [CrossRef]

Monk, B.J.; Huh, WK.; Rosenberg, J.A.; Jacobs, I. Will bevacizumab biosimilars impact the value of systemic therapy in gynecologic
cancers? Gynecol. Oncol. Res. Pract. 2017, 4, 7. [CrossRef]

Tewari, K.S,; Sill, M.\W.; Monk, B.J.; Penson, R.T.; Long, H.J., 3rd; Poveda, A.; Landrum, L.M.; Leitao, M.M.; Brown, J.; Reid, T.J.;
et al. Prospective Validation of Pooled Prognostic Factors in Women with Advanced Cervical Cancer Treated with Chemotherapy
with/without Bevacizumab: NRG Oncology /GOG Study. Clin. Cancer Res. 2015, 21, 5480-5487. [CrossRef]

Seamon, L.G.; Java, ].].; Monk, B.J.; Penson, R.T.; Brown, J.; Mannel, R.S.; Oaknin, A.; Leitao, M.M.; Eisenhauer, E.L.; Long, H.J.;
et al. Impact of tumour histology on survival in advanced cervical carcinoma: An NRG Oncology/Gynaecologic Oncology Group
Study. Br. J. Cancer 2018, 118, 162-170. [CrossRef]

McLachlan, J.; Boussios, S.; Okines, A.; Glaessgen, D.; Bodlar, S.; Kalaitzaki, R.; Taylor, A.; Lalondrelle, S.; Gore, M.; Kaye, S.;
et al. The Impact of Systemic Therapy Beyond First-line Treatment for Advanced Cervical Cancer. Clin. Oncol. 2017, 29, 153-160.
[CrossRef] [PubMed]

Wright, ].D.; Viviano, D.; Powell, M.A.; Gibb, R.K.; Mutch, D.G.; Grigsby, PW.; Rader, ]J.S. Bevacizumab combination therapy in
heavily pretreated, recurrent cervical cancer. Gynecol. Oncol. 2006, 103, 489-493. [CrossRef]

Monk, B.J.; Sill, M.W.; Burger, R.A.; Gray, H.].; Buekers, T.E.; Roman, L.D. Phase II trial of bevacizumab in the treatment of
persistent or recurrent squamous cell carcinoma of the cervix: A gynecologic oncology group study. J. Clin. Oncol. 2009,
27,1069-1074. [CrossRef]

Zighelboim, I.; Wright, ].D.; Gao, E; Case, A.S.; Massad, L.S.; Mutch, D.G.; Powell, M.A_; Thaker, P.H.; Eisenhauer, E.L.; Cohn,
D.E,; et al. Multicenter phase II trial of topotecan, cisplatin and bevacizumab for recurrent or persistent cervical cancer. Gynecol.
Oncol. 2013, 130, 64-68. [CrossRef]

Schefter, T.; Winter, K.; Kwon, J.S.; Stuhr, K.; Balaraj, K.; Yaremko, B.P,; Small, W,, Jr.; Sause, W.; Gaffney, D. RTOG 0417: Efficacy
of bevacizumab in combination with definitive radiation therapy and cisplatin chemotherapy in untreated patients with locally
advanced cervical carcinoma. Int. J. Radiat. Oncol. Biol. Phys. 2014, 88, 101-105. [CrossRef] [PubMed]

Xiao, Y.; Cheng, H.].; Wang, L.; Luo, S.X. Short-term curative effect and safety of bevacizumab combined with chemotherapy for
treating recurrent and metastatic cervical cancer. Eur. ]. Gynaecol. Oncol. 2017, 38, 76-79.

Frumovitz, M.; Munsell, M.E; Burzawa, ].K; Byers, L.A.; Ramalingam, P.; Brown, J.; Coleman, R.L. Combination therapy with
topotecan, paclitaxel, and bevacizumab improves progression-free survival in recurrent small cell neuroendocrine carcinoma of
the cervix. Gynecol. Oncol. 2017, 144, 46-50. [CrossRef]


https://doi.org/10.3892/mco.2018.1642
https://doi.org/10.1016/j.ijrobp.2011.10.060
https://www.ncbi.nlm.nih.gov/pubmed/22342094
https://doi.org/10.1093/jjco/hyw143
https://www.ncbi.nlm.nih.gov/pubmed/27803033
https://doi.org/10.1055/a-0641-5588
https://doi.org/10.1136/ijgc-2019-000869
https://doi.org/10.1007/s10147-020-01826-3
https://doi.org/10.1136/ijgc-2020-002031
https://www.ncbi.nlm.nih.gov/pubmed/33273018
https://doi.org/10.1016/j.ygyno.2021.05.007
https://www.ncbi.nlm.nih.gov/pubmed/34016453
https://doi.org/10.1016/j.ygyno.2023.01.010
https://doi.org/10.1155/2019/1217838
https://doi.org/10.1186/s40661-017-0045-x
https://doi.org/10.1158/1078-0432.CCR-15-1346
https://doi.org/10.1038/bjc.2017.400
https://doi.org/10.1016/j.clon.2016.10.002
https://www.ncbi.nlm.nih.gov/pubmed/27838135
https://doi.org/10.1016/j.ygyno.2006.03.023
https://doi.org/10.1200/JCO.2008.18.9043
https://doi.org/10.1016/j.ygyno.2013.04.009
https://doi.org/10.1016/j.ijrobp.2013.10.022
https://www.ncbi.nlm.nih.gov/pubmed/24331655
https://doi.org/10.1016/j.ygyno.2016.10.040

Pharmacy 2024, 12, 180 22 of 22

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Tinker, A.V,; Fiorino, L.; O’'Dwyer, H.; Kumar, A. Bevacizumab in Metastatic, Recurrent, or Persistent Cervical Cancer: The BC
Cancer Experience. Int. . Gynecol. Cancer 2018, 28, 1592-1599. [CrossRef] [PubMed]

Fagotti, A.; Conte, C.; Stollagli, F.; Gallotta, V.; Salutari, V.; Bottoni, C.; Bruno, M.; Zannoni, G.F.; Scambia, G. Radical Surgery in
Advanced Cervical Cancer Patients Receiving Bevacizumab-Containing Chemotherapy: A "Real Life Experience". Int. |. Gynecol.
Cancer 2018, 28, 1569—-1575. [CrossRef] [PubMed]

Suzuki, K.; Nagao, S.; Shibutani, T.; Yamamoto, K.; Jimi, T.; Yano, H.; Kitai, M.; Shiozaki, T.; Matsuoka, K.; Yamaguchi, S. Phase II
trial of paclitaxel, carboplatin, and bevacizumab for advanced or recurrent cervical cancer. Gynecol. Oncol. 2019, 154, 554-557.
[CrossRef]

Tao, W.; Yang, J.; Jiang, Y.; Chen, W.; Wang, Y. Paclitaxel, Carboplatin, and Bevacizumab in Advanced Cervical Cancer: A Treatment
Response and Safety Analysis. Dose Response 2020, 18, 1559325820941351. [CrossRef]

He, X,; Liu, J.; Xiao, L.; Zhao, M.; Su, T,; Liu, T.; Han, G.; Wang, Y. Cisplatin-based chemotherapy with or without bevacizumab for
Chinese postmenopausal women with advanced cervical cancer: A retrospective observational study. BMC Cancer 2020, 20, 381.
[CrossRef]

Ercelep, oF Tataroglu, D.; Ozgelik, M.; Stirmeli, H.; Degirmenci, M.; Inang, M.; Aliustaoglu, M.; Gumiis, M. Efficacy and safety
of bevacizumab in Turkish patients with metastatic and recurrent cervical cancer. Turk. J. Obstet. Gynecol. 2020, 17, 123-127.
[CrossRef]

Choi, H.J.; Lee, Y.Y.; Choi, C.H.; Kim, T.].; Lee, ].W.; Bae, ].H.; Bae, D.S.; Kim, B.G. Triplet chemotherapy vs doublet chemotherapy
plus bevacizumab in metastatic, recurrent, and persistent cervical cancer. Curr. Probl. Cancer 2020, 44, 100557. [CrossRef]
[PubMed]

Toyoshima, M.; Shimada, M.; Sasaki, S.; Ishibashi, M.; Shigeta, S.; Tsuji, K.; Nagai, T.; Tokunaga, H.; Niikura, H.; Yaegashi, N. A
Single Arm Prospective Pilot Study Examining the Efficacy and Safety of Bevacizumab Single Maintenance Therapy Following
Platinum-Based Chemotherapy in Patients with Advanced or Recurrent Cervical Cancer. Tohoku |. Exp. Med. 2021, 254, 145-153.
[CrossRef] [PubMed]

Chu, G,; Liu, X,; Yu, W.; Chen, M.; Dong, L. Cisplatin plus paclitaxel chemotherapy with or without bevacizumab in post-
menopausal women with previously untreated advanced cervical cancer: A retrospective study. BMC Cancer 2021, 21, 133.
[CrossRef] [PubMed]

Yang, H.; Zhang, Y.; Liu, C.; Feng, B.; Zhang, J.; Zhou, Y.; Yin, Y.; Li, J.; Li, W.; Balaya, V.; et al. The integration of bevacizumab
improves tumor response and survival in patients with refractory cervical cancer treated with radical chemoradiotherapy. Ann.
Transl. Med. 2021, 9, 1184. [CrossRef] [PubMed]

He, Y.,; Wang, ].; Xie, S.; Xue, Q. Efficacy of Bevacizumab Combined with Pemetrexed in the Treatment of Recurrent and Metastatic
Cervical Cancer. Front. Surg. 2022, 9, 908101. [CrossRef]

Tanigawa, T.; Takeshima, N.; Ishikawa, H.; Nishio, S.; Usami, T.; Yamawaki, T.; Oishi, T.; Ihira, K.; Kato, H.; Goto, M.; et al.
Paclitaxel-carboplatin and bevacizumab combination with maintenance bevacizumab therapy for metastatic, recurrent, and
persistent uterine cervical cancer: An open-label multicenter phase II trial (JGOG1079). Gynecol. Oncol. 2022, 165, 413-419.
[CrossRef]

Yasunaga, M.; Yahata, H.; Okugawa, K.; Shimokawa, M.; Maeda, Y.; Hori, E.; Kodama, K.; Yagi, H.; Ohgami, T.; Onoyama, I; et al.
Prognostic impact of adding bevacizumab to carboplatin and paclitaxel for recurrent, persistent, or metastatic cervical cancer.
Taiwan. |. Obstet. Gynecol. 2022, 61, 818-822. [CrossRef]

Naz, T.; Rehman, A.U.; Shahzad, A.; Rasool, M.E; Saleem, Z.; Hussain, R. Impact of bevacizumab on clinical outcomes and
its comparison with standard chemotherapy in metastatic colorectal cancer patients: A systematic review and meta-analysis.
J. Pharm. Policy Pract. 2024, 17, 2354300. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/IGC.0000000000001351
https://www.ncbi.nlm.nih.gov/pubmed/30247250
https://doi.org/10.1097/IGC.0000000000001350
https://www.ncbi.nlm.nih.gov/pubmed/30157167
https://doi.org/10.1016/j.ygyno.2019.05.018
https://doi.org/10.1177/1559325820941351
https://doi.org/10.1186/s12885-020-06854-w
https://doi.org/10.4274/tjod.galenos.2020.90699
https://doi.org/10.1016/j.currproblcancer.2020.100557
https://www.ncbi.nlm.nih.gov/pubmed/32067746
https://doi.org/10.1620/tjem.254.145
https://www.ncbi.nlm.nih.gov/pubmed/34219103
https://doi.org/10.1186/s12885-021-07869-7
https://www.ncbi.nlm.nih.gov/pubmed/33549065
https://doi.org/10.21037/atm-21-3521
https://www.ncbi.nlm.nih.gov/pubmed/34430625
https://doi.org/10.3389/fsurg.2022.908101
https://doi.org/10.1016/j.ygyno.2022.04.011
https://doi.org/10.1016/j.tjog.2022.06.005
https://doi.org/10.1080/20523211.2024.2354300

	Introduction 
	Materials and Methods 
	Protocol Registration 
	Search Strategy 
	Inclusion and Exclusion Criteria 
	Outcomes 
	Study Selection and Data Extraction 
	Risk of Biasness 
	Statistical Analysis 

	Results 
	Characteristics of the Included Studies 
	Demographics 
	Efficacy Measures: 
	Efficacy of Bevacizumab on PFS in Cervical Cancer 
	Efficacy of Bevacizumab on PFS in Metastatic (Stage IVB) Cervical Cancer Patients 
	Efficacy of Bevacizumab on OS in Cervical Cancer 
	Efficacy of Bevacizumab on OS in Metastatic (Stage IVB) Cervical Cancer Patients 

	Risk of Bias Assessment 

	Discussion 
	Conclusions 
	References

