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Background: Management of refractory cervical cancers (CC) is a debated question and rises dilemma 
in clinical practice. This study aimed to assess the safety and effectiveness of bevacizumab combined with 
concurrent chemoradiotherapy in the treatment of refractory CC.
Methods: A total of 129 patients with refractory CC who received radical concurrent chemoradiotherapy 
(CCRT) were included in this study. Among the patients, 64 received combination treatment with 
bevacizumab, while the 65 remaining patients did not receive bevacizumab. Treatment response was 
evaluated according to the Response Evaluation Criteria in Solid Tumorsversion1.1. The Cox proportional-
hazards model was applied to determine prognostic factors associated with overall survival and the tumor 
response during treatment was analyzed for patients treated with bevacizumab. 
Results: Bevacizumab was an independent prognostic factor (P=0.017). Therefore, we only analyzed 
64 patients who received combination treatment with bevacizumab. In the 64 patients treated with 
bevacizumab, the 3-year OS, locoregional relapse-free survival, and distant metastasis–free survival rates 
were 87.2%, 98.1%, and 81%, respectively. Complete clinical response rates were 37.8% (17/45) for 
patients with neoadjuvant chemotherapy and chemoradiotherapy after neoadjuvant chemotherapy (NACT), 
complete clinical response rates were 62.5% (40/64), 73.3% (33/45) and 52.6% (10/19) before brachytherapy 
(BT), respectively for the entire cohort, patients with NACT and chemoradiotherapy and patients with 
chemoradiotherapy only. The 2-year OS rate was higher for patients who achieved a complete clinical 
response BT than for patients who did not, 94.6% vs. 73.2%, P=0.03. Among the 64 patients who received 
it, 28 (43.8%) experienced hematological toxicities of grade 3 or 4, and 3 (4.7%) experienced grade 3 
gastrointestinal toxicities. 
Conclusions: Bevacizumab combined with radical chemoradiotherapy is a safe and tolerable treatment 
option for refractory CC, with quicker tumor regression and high OS, locoregional relapse-free survival, and 
distant metastasis–free survival rates.
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Introduction

Cervical cancers (CC) with bulky primary tumor, regional 
and distant lymph node metastasis, and huge pelvic relapse 
after radical surgery have a poor prognosis and are widely 
considered as refractory. Patients with refractory CC are 
usually eligible for concurrent chemoradiotherapy (CCRT) 
even those with multiple risk factors indicating poor 
survival. According to international guidelines, Bevacizumab 
is a targeted therapy that was recommended as a first-line 
treatment for incurable CC in 2015 (1,2); however, targeted 
therapies have not been adopted with curative intent for 
patients with refractory CC.

Several studies have shown that patients with a primary 
tumor larger than 5 cm and/or non-squamous pathology, 
have lower local control and survival rates due to low 
response to CCRT, and large high-risk clinical target 
volume for brachytherapy (BT) (3-9). The 5-year survival 
rates for patients with IIIC1 and IIIC2 of the 2018 FIGO 
classification (International Federation of Gynecology  
and Obstetrics) were reported as 60.8% and 37.5%, 
respectively (10). Recently, Ferenschild et al. reported a 5-year 
overall survival (OS) rate of45% for CC patients with pelvic 
failure after salvage pelvic exenteration surgery (11).

Our previous research highlighted that high vascular 
endothelial growth factor (VEGF)/VEGF receptor 
expression was associated with a poor outcome in CC (12). 
Bevacizumab, an angiogenesis inhibitor, inhibits tumor 
angiogenesis by blocking the function of VEGF. The 
GOG240 phase III trial concluded that chemotherapy 
combined with bevacizumab extended the survival of 
patients with recurrent and metastatic CC (2). RTOG 
0417 trial is the first and the only trial used bevacizumab  
in LACC patients’ initial treatment, but with many 
limitations (13). Most patients included in 0417 trial did not 
meet the “refractory” criteria (e.g., tumor size, lymphatic 
metastasis); Bevacizumab was only used in concurrent 
chemoradiation instead of in NACT, which had already 
been proven to be effective in reducing tumor volume. 
However, literature remains poor about the impact of 
immunotherapy such as bevacizumab in case of refractory 
CC. The adjunction of bevacizumab to CCRT in this 
setting has to be assessed to determine whether local tumor 
response is improved so as patients’ oncologic outcomes.

This study aimed to assess the impact of bevacizumab 
combined with CCRT in the treatment of refractory CC. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-3521).

Methods

Population study

Patients with CC managed in two Chinese tertiary hospitals 
between January 2016 and December 2019 were screened. 
For this study, inclusion criteria were as following: (I) a 
diagnosis of squamous carcinoma, adenocarcinoma, or 
adenosquamous carcinoma of the uterine cervix; (II) FIGO 
stage (2018) IIB to IIIC2, or IVB with curable distant lymph 
node metastasis other than distant organ involvement, or 
huge pelvic relapse (tumor diameter >5 cm) after radical 
surgical treatment; (III) Zubrod performance status score of 
0 to 2; and (IV) hemoglobin ≥10 g/L (transfusion allowed 
to meet this criterion). Patients were required to complete 
pelvic magnetic resonance imaging (MRI) and computed 
tomography (CT) scans of the chest, abdomen, and pelvis 
to assess the tumor response to treatment. Patients with 
contraindications to bevacizumab such as significant 
bleeding or thromboembolic events within the previous  
6 months were excluded.

The study was conducted in adherence with the 
guidelines of the Declaration of Helsinki (as revised in 
2013). This study was approved by the Institutional Review 
Board of the First Affiliated Hospital of Fourth Military 
Medical University (protocol code: KY20162017-2).  
Written informed consent to publish this paper was 
obtained from the study participants.

Radiotherapy and concurrent chemotherapy

A pelvic and abdominal cavity enhanced scan was performed 
using a CT simulator (Brilliance CT, Big Bore), with a  
5 mm-thick slices and scanning range from the superior 
end of the kidneys to 5 cm inferior to the ischial tuberosity. 
The external beam radiotherapy (EBRT) dose was  
45–50 Gy/25 fractions for the pelvis and 62.5 Gy/25 
fractions for metastatic lymph nodes, and was delivered using 
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the volumetric modulated arc therapy or three-dimensional 
conformal radiotherapy technique. The dose limits for 
organs at risk were based on the report by Mell et al. (14). 
Irradiation was performed using a 6 MV X-ray beam from 
the Varian Clinac IX linear accelerator. CT image-guided 
BT was conducted using a NucletronMicro Selectron-HDR 
Ir-192 remote BT instrument, with 1–2 fractions/week up 
to a total of 4–5 fractions. All patients received concurrent 
chemotherapy with cisplatin (DDP) 40 mg/m2 weekly or 
docetaxel 75 mg/m2 and cisplatin 75 mg/m2 tri-weekly. 

Bevacizumab treatment 

Bevacizumab was administered at 7.5 mg/kg tri-weekly for 
both the neoadjuvant and concurrent regimens. The NACT 
regimen consisted of docetaxel 75 mg/m2 and cisplatin  
75 mg/m2 tri-weekly. The CCRT regimen consisted of 
DDP delivered at 75 mg/m2 tri-weekly.

Adverse events and follow-up

Severity of hematologic and digestive toxicities were assessed 
according to the Radiation Therapy Oncology Group/
European Organization for Research and Treatment of Cancer 
classification criteria for radiation damage. Other acute and 
late side effects were graded using the Common Terminology 
Criteria for Adverse Eventsversion3.0. All patients were 
followed up regularly from the end of radiotherapy. The 
patients were initially followed up every 3 months in the first 
year after treatment, at 6-month intervals in the second and 
the third years, and once per year thereafter. 

Data management and statistical analysis

Tumor size was measured on T2MRI images. Tumor 
volume was calculated as length × width × height × π/6(15). 
The residual tumor volume percentage was calculated as 
the residual tumor volume before EBRT or BT divided by 
the tumor volume before treatment. The tumor regression 
rate was 1-residual tumor volume percentage. Complete 
response (CR) was defined as the complete disappearance 
of the tumor on T2 MRI scans according to Response 
Evaluation Criteria in Solid Tumorsversion1.1. The OS, 
local relapse-free survival (LRFS), and distant metastasis-
free survival (DMFS) rates were calculated.

The Cox proportional-hazards model was applied 
to determine prognostic factors associated with overall 
survival. Variables yielding P values lower than 0.05 by 

univariate analysis were entered into a multivariate Cox 
proportional hazards regression model to determine 
variables independently associated with OS.

Overall survival and free-recurrence survival were 
analysed by using Kaplan-Meier analysis and compared by 
applying log-rank test.

Statistical analyses were performed using SPSS 22.0 
(SPSS Inc., Chicago, IL, USA).

Results

Patient characteristics

Between January 2016 and December 2019, 129 patients 
with refractory CC from our institution met the eligibility 
criteria. Among these 129 patients, 64 received combination 
treatment with bevacizumab, while the 65 remaining 
patients did not receive bevacizumab.

The characteristics of these patients and a Cox 
proportional-hazards analysis of their OS are summarized 
in Table S1. Univariate and multivariate analyses revealed 
bevacizumab to be an independent prognostic factor 
for patients with refractory CC treated with radical 
chemoradiotherapy (P=0.017). Therefore, of the 129 
patients treated with radical chemoradiotherapy, the 
64 patients who received combination treatment with 
bevacizumab were included in further analyses.

The median age of patients at diagnosis was 50 years 
(range, 20–67 years). The median diameter of the primary 
tumor was 6.8 cm (range, 5–11.5 cm). Among the patients, 
48 (75%) were at FIGO stage IIB-IIIC2 (2018), 10 (15.6%) 
had stage IVB disease with distant lymphatic metastasis, and 
6 (9.4%) had recurrent disease with bulky lesions. Positive 
lymph nodes were present in 43 cases (67.2%), 20 of 
which were para-aortic lymph node metastasis. Squamous 
cell carcinoma was the predominant pathological subtype 
(58/64, 90.6%). Of the study participants, 19 received 
bevacizumab and CCRT, while the other 45 patients 
received 2 cycles of bevacizumab with NACT before 
bevacizumab and CCRT due to having a tumor diameter  
>6 cm, ≥3 metastatic pelvic lymph nodes, or distant 
metastatic lymph nodes. Patient characteristics and 
treatment details are presented in Table 1.

Treatment compliance 

All patients completed the planned course of chemoradiation 
treatment. The median treatment duration was 59.2 (range, 
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55.1–65.8) days. Treatment was delayed for 2 weeks in 4 patients 
due to the occurrence of grade 3 or 4 hematological toxicities. 
For patients treated with NAT, the median interval from the end 
of NAT to the start of RT was 3 weeks (range, 2–4).

Clinical response

A complete clinical response (cCR) was observed in 37.8% 
(17/45) of patients at the end of NACT and in 62.5% (40/64) 
of patients BT. The median tumor volume reduction rates 
were 90.2% (range, 35.2–100%) after NACT and 100% 
(range, 74.1–100%) before BT. Of the 64 patients, 45 
(70.3%) had tumor shrinkage >75%. Detailed data of the 
tumor response and cCR rates after NAT and before BT 
are shown in Tables 2,3.

Survival

The median follow-up was 24.1 months (5.1–55.6 months). 

Table 1 Baseline characteristics of 64 patients treated with a  
combination of bevacizumabandradical chemoradiotherapy

Characteristic N (%)

Age (range), years 50 [20–67]

Tumor diameter (cm)

5–6 28 (43.8)

≥6 36 (56.2)

Tumor volume M (range), cm3 61.3 (25.19–264.8)

No. of lymph nodes

≥3 33 (51.6)

1–2 10 (15.6)

0 21 (32.8)

Ln volume M (range), cm3 13.8±12.23 

2018 FIGO stage

IIB-IIIC 48 (75.0)

IVB-Ln only 10 (15.6)

Pelvic relapse after surgery (d >5 cm) 6 (9.4) 

Radiotherapy technology

3DRT 25 (39.1)

IMRT 39 (60.9)

Treatment modality

NACT+CCRT 45 (70.3)

CCRT only 19 (29.7)

Pathological type 

Squamous carcinoma 58 (90.6)

Non-squamous carcinoma 6 (9.4)

Brachytherapy

D90 for HR-CTV M (range) (Gy) 82.9 [78–90]

D2cc-rectum M (range) (Gy) 71.8 (66.9–74.8)

D2cc-bladder M (range) (Gy) 79.1 (76–84.5)

D2cc-sigmid colon M (range) (Gy) 66.6 (60.1–73.2)

OTT 59.2 (55.1–65.8)

3DRT, three dimensional conformal radiotherapy; IMRT,  
intensity-modulated radiation therapy; NACT, neoadjuvant  
chemotherapy; CCRT, concurrent chemoradiotherapy; HR-CTV, 
high risk-clinical target volume; OTT, over treatment time.

Table 2 The tumor response and cCR rate after NACT

Tumor response after NACT NACT + CCRT (N=45)

cCR 17 (37.8%)

≥75% 35 (77.8%)

≥50% 39 (86.7%)

≥30% 45 (100%)

<30% 0

Table 3 The tumor response and cCR rate before BT

Tumor response 
before BT

Total  
(N=64)

NACT + CCRT  
(N=45)

CCRT only 
(N=19)

cCR 40 (62.5%) 33 (73.3%) 10 (52.6%)

≥75% 63 (98.4%) 45 (100%) 18 (94.7%)

≥50% 64 (100%) 45 (100%) 19 (100%)

≥30% 64 (100%) 45 (100%) 19 (100%)

<30% 0 0 0

cCR, clinical complete response; NAT, neoadjuvant chemotherapy;  
BT, brachytherapy; CCRT, concurrent chemoradiotherapy.
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Three patients experienced local regional recurrence, 
and 6 patients had distant metastasis including 1 with 
lung metastasis, 2 with bone metastasis, and 3 with 
supraclavicular lymph node metastasis. Overall, 5 patients 
died including 1 with local recurrence, 3 with distant 
metastasis, and 1 with both local recurrence and distant 
metastasis. The 3-year OS, LRFS, and DMFS rates for 
all 64 patients were 87.2%, 98.1%, and 81%, respectively 
(Figure 1). Patients with rapid tumor shrinkage showed a 
better survival outcome than those without. The 1- and 
2-year OS rates in patients with cCR were 100% and 

94.6%, respectively, compared with 100% and 73.2% in 
patients without cCR (Figure 2).

Side effects

In general, both acute and late toxicities related to 
bevacizumab were acceptable. Nausea, diarrhea, and 
neutropenia were the most common acute side effects. 
The rate of grade 3–4 hematological toxicities was 
43.8% (28/64), and 3 patients (4.7%) developed acute 
gastrointestinal toxicities. Grade 2 chronic radiation 

Figure 1 The 3-year clinical survival of 64 patients treated with bevacizumab. (A) OS. (B) LRFS. (C) DMFS. OS, overall survival; LRFS, 
local relapse-free survival; DMFS, distant metastasis-free survival.
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proctitis occurred in 4 patients (6.3%), but no cases of 
grade 3 or 4 were recorded (Table 4). Additionally, 2 patients 
(3.1%) had nosebleed, and 5 (9.4%) developed grade 1–2 
hypertension during bevacizumab treatment; in all of these 
cases, the patient was cured through symptomatic treatment. 
No cases of fistula, thrombus, or other bevacizumab-related 
severe adverse events occurred.

Discussion

Our research is the first to illustrate that bevacizumab is an 
independent prognostic factor for patients with refractory 
CC receiving radical treatment. The 3-year OS and LRFS 
of patients with refractory CC who were treated with a 
combination of bevacizumab and chemoradiotherapy were 
87.2% and 98.1%, respectively. This survival benefit was 
largely derived from accelerated tumor regression and an 
increased cCR rate during Pelvic EBRT.

Several adverse prognostic factors for locally advanced 
CC (LACC) have been reported previously, such as large 

Figure 2 OS was compared between the cCR and non-cCR groups 
before BT (P=0.034). OS, overall survival; cCR, clinical complete 
response; BT, brachytherapy.

Table 4 Acute and chronic side effects in 64 patients treated with a combination of bevacizumab andradical chemoradiotherapy [n (%)]

Events
Total (n=64) NACT + CCRT (n=45) CCRT (n=19)

Grade 1–2 Grade 3–4 Grade 1–2 Grade 3–4 Grade 1–2 Grade 3–4

Acute AEs

Nausea 32 (50) 1 (1.6) 20 (44.4) 1 (2.2) 12 (63.2) 0

Diarrhea 55 (85.9) 2 (3.1) 40 (88.9) 1 (2.2) 15 (78.9) 1 (5.3)

Neutropenia 36 (56.3) 28 (43.7) 25 (55.6) 20 (44.4) 11 (57.9) 8 (42.1)

Febrile neutropenia 0 1 (1.6) 0 1 (2.2) 0 0

Hypertension 6 (9.4) 0 4 (8.9) 0 2 (10.5) 0

Nosebleed 2 (3.1) 0 2 (4.4) 0 0 0

Fatigue 10 (15.6) 0 7 (15.6) 0 3 (15.8) 0

Urinary 8 (12.5) 0 5 (11.1) 0 3 (15.8) 0

Late Aes

Diarrhea 3 (4.7) 0 2 (4.4) 0 1 (5.3) 0

Hematochezia 4 (6.3) 0 2 (4.4) 0 2 (10.5) 0

Blood in urine 3 (4.7) 0 2 (4.4) 0 1 (5.3) 0

Vaginal vesical fistula 0 0 0 0 0 0

Vaginal rectal fistula 0 0 0 0 0 0

AE, adverse event; NACT, neoadjuvant chemotherapy; CCRT, concurrent chemoradiotherapy.
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masses, lymph node metastasis, advanced clinical stage, and 
non-squamous cell carcinomas. Large masses cause hypoxia, 
decrease tumor sensitivity to local radiotherapy, and 
increase the risk of lymph node metastasis, resulting in a 
poor prognosis (5,6). Pötter et al. reported that patients with 
LACC who had a primary tumor diameter of >5 cm had a 
poor prognosis, with 3-year DFS and OS rates of 70% and 
65%, respectively (16). Accordingly, all participants in our 
study had a tumor diameter >5 cm. Among 64 patients, 43 
(67.2%) developed pelvic lymph node metastasis, of which 
33 cases (76.7%) had ≥3 positive lymph nodes, 20 cases 
(46.5%) were accompanied by para-aortic lymph node 
metastasis (2018 FIGO stage IIIC2), and 13 cases (30.2%) 
had lymph node necrosis. Despite the poor prognosis 
expected for these patients, good survival outcomes were 
achieved in our study. The results of Cox multivariate 
analysis suggested that this improvement in survival was 
associated with the combination of bevacizumab and 
chemoradiotherapy.

Although the survival benefit and safety of bevacizumab 
for metastatic and recurrent CC have been reported in the 
GOG 240 study and a meta-analysis (17,18), but few reports 
have focused on the combination of bevacizumab with 
chemoradiotherapy in LACC, especially in patients with 
bulky tumor. To date, RTOG 0417 is the only prospective 
work focused on the efficacy of combining bevacizumab with 
radiotherapy for LACC (13). In RTOG 0417, bevacizumab 
was used concomitantly with CCRT to treat 49 cases; the 
2-year OS, disease-free survival (DFS), and local-regional 
control (LRC) were 89.8%, 75.1%, and 72.8%, respectively. 
In the present study, the 3-year OS, LRFS, and DMFS rates 
were 87.2%, 98.1%, and 81%, despite most patients in our 
research being at advanced stages (2018 FIGO stage: IIIC-
IVB, 67.1%) and having bulky primary tumors (median 
tumor diameter, 6.8 cm; range, 5–11.5 cm). 

The VEGF signaling pathway promotes tumor 
proliferation, enhances tumor-related angiogenesis, and 
even induces cancer immune tolerance. As a targeted 
VEGF signaling inhibitor, bevacizumab has been reported 
to extend patient survival in a variety of solid tumors (19). 
Previous studies on CC have reported that a huge primary 
tumor (diameter >5 cm) and a large residual mass after 
Pelvic EBRT were associated with a higher local failure rate 
(20,21). Therefore, tumor shrinkage during EBRT closely 
related to local control and survival. 

In  our  s tudy,  the  addi t ion  of  bevac izumab to 
chemoradiotherapy significantly improved the local mass 
regression rate, with a median shrinkage rate of 100% 

(range, 74.1% to 100%), which was better than the rate of 
75.2% reported for EBRT with concurrent chemotherapy 
by Carvalho Hde et al. (22). The cCR rates after NACT 
and before BT were 37.8% and 62.5% respectively, 
which were better than the rates reported in a phase II 
study by Ferrandina et al. in 2018 (11.1% and 48.8% after 
neoadjuvant chemotherapy and CCRT, respectively) (23). 

Our study showed an encouraging cCR rate after 
NACT and EBRT, which facilitated subsequent BT and a 
more reasonable dose distribution. Our data showed that 
patients with cCR before BT had a better OS than patients 
without cCR before BT (P<0.05, Figure 2). Therefore, it is 
reasonable to infer that due to the addition of bevacizumab, 
the tumor mass shrank rapidly and cCR was achieved after 
EBRT, thus improving the local control rate and further 
translating into a survival benefit for patients with bulky 
CC. These encouraging results have to be confirmed by 
further randomized prospective clinical trials.

The main limitation of our study is its retrospective design, 
which may have resulted in bias. However, due to the paucity 
of CC refractory cases, a monocentric inclusion might have 
been difficult. At present, a multicenter, prospective clinical 
study has been launched by our institution (NCT04138992) 
to further confirm the results of this study in a larger 
population of patients. Other limitations include the small 
sample size and short follow-up time. Nevertheless, in the 
context of a lack of high-grade clinical evidence, our findings 
support the use of bevacizumab as a clinical treatment option 
for refractory CC. 

Conclusions

Bevacizumab combined with CCRT is a safe and tolerable 
treatment for patients with refractory CC and can improve 
their survival. With quick tumor regression, and high OS, 
LRFS, and DMFS rates, this combined treatment modality 
has great potential to become a first-line choice in clinical 
practice.
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Table S1 The baseline characteristics of 129 patients with refractory cervical cancer and Cox multivariate analysis of their overall survival

No. of patients (%)
Univariate Multivariate

HR (95% CI) P HR (95% CI) P

Age, years

<52 69 (53.5%) 1.00

≥52 60 (46.5%) 0.79 (0.36–1.73) 0.58

Tumor diameter

<6 cm 57 (44.2%) 1.00

≥6 cm 72 (55.8%) 1.42 (0.67–3.0) 0.36

OTT

<56 days 61 (47.3%) 1.00

≥56 days 68 (52.7%) 0.67 (0.31–1.44) 0.31

Treatment modalities

NACT+CCRT 77 (59.7%) 1.00

CCRT 52 (40.3%) 0.51 (0.22–1.16) 0.11

Combined bevacizumab

Yes 64 (49.6%) 1.00 1.00

No 65 (50.4%) 3.72 (1.27–10.93) 0.017 3.72 (1.26–10.93) 0.017

Histology

Squamous 122 (94.6%) 1.000

Others 7 (5.4%) 0.045 (0.00–54.03) 0.39

FIGO stage

IIB-IIIB 40 (31%) 1.00

IIIC1 40 (31%) 0.83 (0.53–1.76) 0.37

IIIC2 33 (25.6%) 0.52 (0.18–1.43) 0.98

IVB-Ln only 10 (7.7%) 0.32 (0.09–1.53) 0.12

*Pelvic relapse (d >5 cm) 6 (4.7%) 0.517 (0.08–1.16) 0.35

Tumor response before BT

cCR 72 (55.8%) 1.00

Non-cCR 57 (44.2%) 2.1 (0. 96–4.59) 0.053 0.45 (0.09–1.53) 0.12

cCR, clinical complete response.
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