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Abstract
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Background: Cisplatin-based chemotherapy (CBC) is highly efficacious for advanced cervical cancer; its efficacy can D
enhanced by combining with 15mg/kg (standard dose) bevacizumab (BEV). However, this standard dose is associated with
various adverse events (AEs). Therefore, in this retrospective study, we analyzed the survival outcomes and AEs in patients with
advanced or recurrent cervical cancer treated with CBC in combination with BEV 7.5 mg/kg.
Methods: Registered patient data were retrieved between October 2014 and September 2019, and 64 patients with advanced
or recurrent cervical cancer treated with CBC + BEV (n = 21) or CBC alone (n = 43) were analyzed. The primary endpoints were
progression-free survival (PFS) and overall survival (OS); the secondary endpoints were the frequency and severity of AEs. The Cox
proportional-hazards model was applied to explore prognostic factors associated with PFS and OS.
Results: The 1-, 2-, and 3-year PFS rates (95% Cl) were 36.24% (22.0-50.5), 20.7% (9.8-34.2), and 17.7% (7.7-31.1) for the CBC
group; and 71.4% (47.1-86.0), 51.0% (27.9-70.1), and 51.0% (27.9-70.1) for the CBC + BEV group, respectively. The 1-, 2-, and
3-year OS rates were 62.6% (46.4-75.18), 32.4% (18.8-46.9), and 23.2% (11.2-37.6) for the CBC group; and 85.7% (61.9-95.1),
66.6% (42.5-82.5), and 55.5% (27.1-76.7) for the CBC + BEV group, respectively. The CBC + BEV group presented higher PFS
and OS rates, p = 0.003 and p = 0.005, respectively. Proteinuria (6 vs 9, p = 0.025) and hypertension (0 vs 10, p < 0.001) were
less common, but anemia was more common in the CBC group (85 vs 11, p = 0.021).
Conclusion: Overall, CBC + BEV significantly improved the PFS and OS compared with CBC alone. CBC + BEV also prevents

severe AEs and hence is an efficacious and safe therapeutic option.
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1. INTRODUCTION

Cervical cancer is one of the major causes of cancer-related mor-
tality, and in 2018, there were approximately 570 000 new cases
of cervical cancer and 311 000 associated deaths.! Angiogenesis,
circulating endothelial cells, and pro-angiogenic mediators are
essential mediators of malignancy of tumors, supporting the
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necessity of vasculature for tumor growth and metastasis.?
Although various treatment modalities have been proposed
for locally advanced cervical cancer, the optimal strategy still
remains undetermined.>? Systemic platinum-based chemother-
apy including cisplatin and carboplatin is the preferred treat-
ment for advanced or metastatic cancer.” Bevacizumab (BEV), a
United States Food and Drug Administration (USFDA)-approved
drug for treating advanced cervical cancer is an anti-vascular
endothelial growth factor (VEGF) monoclonal antibody, which
blocks VEGF-mediated angiogenic signaling pathways.’'2
Reports have shown that despite the survival advantages of BEV,
it is associated with several adverse events (AEs) such as hyper-
tension, proteinuria, and impaired wound healing.'>'* Besides,
BEV may be associated with severe AEs such as gastrointestinal
bleeding, perforation, thromboembolic events, and fistula for-
mations.'* !¢ Data from GOG 240 revealed that patients treated
with standard dose of BEV (15 mg/kg) combined with platinum-
based chemotherapy were associated with grade 2 or higher
fistula formation.!" Numerous retrospective studies have also
evaluated the efficacy and safety of the standard dose of BEV
in patients with advanced cervical cancer and reported varying
survival outcomes and AFEs.!'7
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Besides, it is well-known that most patients with advanced
cervical cancer have a low social-economic status, and many
of these patients cannot afford the high cost of BEV without
prior additional health care coverage. A previous cost-effective-
ness study has shown that the cost of treatment decreased from
$49 831 to $26 472 when the BEV dosage was reduced from 15
to 7.5 mg/kg.?>** Therefore, with the aim to increase the afford-
ability of patients with a reduced rate of AEs, we administered
BEV at a reduced dose of 7.5 mg/kg, based on the findings of
an earlier clinical trial (ICON 7) on ovarian cancer treatment,
which attempted to treat women with advanced or recurrent
cervical cancer.??¢ To date, limited studies have investigated the
efficacy and safety of BEV at a reduced dose in combination
with cisplatin-based chemotherapy (CBC) to treat advanced cer-
vical cancer. Therefore, we aimed to compare the efficacy and
safety of CBC with or without BEV 7.5 mg/kg in patients with
advanced or recurrent cervical cancer.

2. METHODS

2.1. Patients

This study was approved by the Institutional Review Board on
March 5, 2020 (Protocol number: 2020-03-003AC). Patients
diagnosed with advanced or recurrent cervical cancer who
received CBC + BEV or CBC only between October 2014 and
September 2019 were identified using the institutional database.
Recurrence was confirmed by both clinical examination and
radiological imaging. For cases suspected to have an advanced
disease with tumor involvement of the rectum and bladder, cys-
toscopy and colonoscopy were performed. All patients under-
went detailed evaluations before chemotherapy, with adequate
performance status, bone marrow reserves, and normal liver and
renal functions. Histologically, patients confirmed with squa-
mous cell carcinoma, adenocarcinoma, and adenosquamous
carcinoma were enrolled in this study.

2.2. Chemotherapy

Chemotherapy is recommended for patients with metastases or
recurrent disease who are not candidates for radiotherapy or
exenterate surgery. In this study, CBC or CBC + BEV were admin-
istered according to the institutional protocol for the treatment
of recurrence or advanced cervical cancer. In CBC group, patients
were administered intravenous cisplatin-paclitaxel (50 mg/m?:
175 mg/m?); in CBC + BEV group, patients were administered
intravenous cisplatin-paclitaxel (50 mg/m?:175 mg/m?) with BEV
7.5mg/kg. Although BEV has demonstrated anticancer activ-
ity when combined with CBC, its optimal dose remains unde-
termined due to its adverse effects. Therefore, in contrast to the
standard BEV dose of 15 mg/kg used in previous studies to treat
cervical cancer, we administered 7.5 mg/kg BEV to assess whether
this low dose can offer similar benefits at a lower cost.?*

2.3. Outcomes

To assess clinical outcomes, adequate renal and liver functions
with complete blood counts were confirmed before each chemo-
therapy cycle. Contrast-enhanced computed tomography (CT)
or magnetic resonance imaging (MRI) was performed every 3
months. Imaging studies such as chest radiographs, CT, MRI, or
positron emission tomography (PET-CT) were ordered based on
clinical signs or symptoms suggestive of relapse or recurrence.
We used Response Evaluation Criteria in Solid Tumors (RECIST)
ver. 1.1 to evaluate the response to treatment in patients with
measurable diseases.?”?® Overall survival (OS) indicates the
period from the day of the initial chemotherapy cycle to either
the day of the final follow-up or the day of patient’s death under
any circumstances. Progression-free survival (PFS) indicates the

1140

J Chin Med Assoc

period from the day of the initial chemotherapy cycle to either
the day of progression or the day of patient’s death under any
circumstances. Disease control rate (DCR) indicates the pro-
portion of patients who achieved complete response (CR),
partial response (PR), and stable disease. Overall response rate
(ORR) indicates the proportion of patients with CR and PR.>-3
We terminated treatment or changed the regimen if the patient
presented with disease progression or showed intolerable AEs.

2.4. Adverse events

AEs were evaluated before the start of each chemotherapy cycle
based on the National Cancer Institute’s Common Terminology
Criteria for Adverse Events (version 5.0). Hypertension was
defined as the new onset of blood pressure above 140/100
mmHg after the initiation of chemotherapy. Neutropenia (grade
2 or above) was defined as an absolute neutrophil count of less
than 1500 cells/mm?. Anemia (grade 2 or above) was defined as
a hemoglobin level of less than 10.0g/dL. Proteinuria (grade 2
or above) was defined as a urine dipstick reading of 2+ and 3+
or a 24-h urine protein collection greater than 1g. Fistulas were
diagnosed based on clinical examination and confirmation by
CT scans. Gastrointestinal bleeding was defined by a positive
(at least 1+) occult blood examination in patients with coffee
ground vomitus or tarry stool.

2.5. Statistical analysis

Continuous variables are presented as mean and SD and com-
pared with Student’s # test; categorical variables are presented
as number and percentage and compared with Fisher exact test.
PFS time was defined as the duration from the date of operation
to the date of disease progression. OS time was defined as the
duration from the date of operation to the date of patient’s death.
The PES probability and the OS probability were estimated
and compared using Kaplan—-Meier method and log-rank test.
The univariate Cox proportional-hazards model was used to
quantify the risk effect on the survival for each variable. We could
not find any other prognostic factor, except in the CBC + BEV
group, associated with PFS and OS from the multivariate Cox
model. Data were analyzed using R 4.0.5: A language and envi-
ronment for statistical computing (R Foundation for Statistical
Computing, Vienna, Austria; http://www.R-project.org/).

3. RESULTS

3.1. Patients’ baseline clinical characteristics

Sixty-four (n = 64) patients with advanced or recurrent cervical
cancer were included in this study. There were no statistically
significant differences with respect to patients’ age, histopatho-
logical type, disease presentation, World Health Organization
(WHO) performance status, and prior treatments. Patients’
baseline characteristics are presented in Table 1. The median
follow-up duration was shorter in the CBC + BEV group than in
the CBC group, 934.5 and 1318 days, respectively (p = 0.497).

3.2. Tumor response

According to the RECIST criteria,””*® the tumor responses of
CBC and CBC + BEV treatment regimens were evaluated and
presented in Table 2. Out of 21 CBC + BEV-treated patients, 1
(4.8%), 8 (38.1%),7 (33.7%),and 5 (23.8%) patients showed a
status of complete response, partial response, stable disease, and
progressive disease, respectively, whereas in the CBC-treated
group, 1 (2.3%), 6 (14.0%), 6 (14.0%), and 30 (69.8%) patients
showed complete response, partial response, stable disease, and
progressive disease, respectively. The CBC + BEV group showed
a significantly better response than the CBC group (p = 0.003).
The CBC + BEV group demonstrated a significant improvement
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Baseline clinical characteristics of CBC and CBC + BEV-treated
patients

CBC CBC + BEV p
Patients (n) 43 21
Age (years) (mean [SD]) 60.58 (11.88) 56.86 (12.54) 0.2522
FIGO stage (%)
| 12(27.9) 4(19.0) 0.514
II 8 (18.6) 5(23.8)
Il 9(20.9 2(9.5)
v 14 (32.6) 10 (47.6)
Histopathology (%)
Squamous cell carcinoma 25 (58.1) 13(61.9) 0.514
Adenocarcinoma 13(30.2) 4(19.0)
Adenosquamous carcinoma 5(11.6) 4(19.0)
Disease presentation (%)
Advanced stage 17 (39.5) 10 (47.6) 0.596
Recurrence 26 (60.5) 11 (52.4)
WHO performance status (%)
0 7(16.3) 2(9.5) 0.825
1 31(72.1) 17 (81.0)
2 5(11.6) 2(9.5)
Neoadjuvant chemotherapy (%)
Yes 24.7) 3(14.3) 0.320
No 41 (95.3) 18 (85.7)
Prior radical hysterectomy (%)
Yes 26 (60.5) 15 (71.4) 0.423
No 17 (39.5) (28.
Prior CCRT (%)
Yes 35(81.4) 16 (76.2) 0.743
No 8(18.6) 5(23.9)
Prior brachytherapy (%)
Yes 14 (32.6) 10 (47.6) 0.280
No 29 (67.4) 11 (52.4)
Radiation dose (Gy) (mean [SD])  51.83 (27.91) 42.55 (29.68) 0.225%

Median follow-up days (range) 1318

112,1786) 934.5(198,2190) 0.497

Categorical variables were presented as number and percentage and compared with Fisher
exact test.

CBC = cisplatin-based chemotherapy; BEV = bevacizumab; CCRT = concurrent
chemoradiotherapy; FIGO = International Federation of Gynecology and Obstetrics; WHO = World
Health Organization.

Continuous variables were presented as mean and SD and compared with Student’s ¢ test.

(p = 0.032) in the ORR, at 42.9%, compared with the CBC
group (16.3%). Similarly, the DCR of the CBC + BEV group
(76.2%) was significantly superior (p = 0.001) to that of the
CBC group (30.2%).

3.3. Survival outcomes

The 1-, 2-, and 3-year PFS rates (95% CI) were 36.24% (22.0-
50.5), 20.7% (9.8-34.2), and 17.7% (7.7-31.1) for the CBC
group; and 71.4% (47.1-86.0), 51.0% (27.9-70.1), and 51.0%
(27.9-70.1) for CBC + BEV group, respectively (Fig. 1A). The OS
also showed a similar trend. Specifically, the 1-, 2-, and 3-year
OS rates were 62.6% (46.4-75.18), 32.4% (18.8-46.9), and
23.2% (11.2-37.6) for the CBC group; and 85.7% (61.9-95.1),
66.6% (42.5-82.5), and 55.5% (27.1-76.7) for the CBC + BEV
group, respectively (Fig. 1B). We found that the CBC + BEV
group had significantly higher PFS rates and OS rates, p = 0.003
and p = 0.0035, respectively, than the CBC group.

3.4. Safety and AEs

The AEs between the CBC and CBC + BEV groups are presented
in Table 3. Some AEs were significantly less common in the CBC
group than in the CBC + BEV group, including proteinuria (6 vs
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Tumor response of CBC and CBC + BEV-treated patients

CBC CBC + BEV p
Patients (n) 43 21
Response (%)
Complete remission 1(2.3 1(4.8) 0.003
Partial response 6 (14.0) 8(38.1)
Stable disease 6 (14.0) 7(33.3)
Progressive disease 30 (69.8) 5(23.8)
Overall response rate (%)
Yes 7(16.3) 9(42.9 0.032
No 36 (83.7) 12 (67.1)
Disease control rate (%)
Yes 13(30.2) 16 (76.2) 0.001
No 30 (69.8) 5(23.8)

Categorical variables were presented as number and percentage and compared with Fisher exact
test.
BEV = bevacizumab; CBC = cisplatin-based chemotherapy.

9, p = 0.025) and hypertension (0 vs 10, p < 0.001). However,
anemia was significantly more common in the CBC group than
in the CBC + BEV group (35 vs 11, p = 0.021). There was no
significant difference between the CBC and CBC + BEV groups
for other AEs such as fistula, neutropenia, thrombocytopenia,
gastrointestinal bleeding, and bowel perforation.

3.5. Prognostic factors associated with PFS and OS

The univariate Cox proportional-hazards model for PFS and OS
of the CBC- and CBC + BEV-treated patients with cervical can-
cer are presented in Table 4. Age, FIGO stage, histopathological
type, disease presentation, WHO performance status, neoad-
juvant chemotherapy, prior radical hysterectomy, prior CCRT,
prior brachytherapy, and radiation dose were identified as sta-
tistically insignificant prognostic factors for PFS (all p > 0.03),
whereas only prior CCRT was significantly associated with bet-
ter OS. We could not find any other prognostic factor, except the
CBC + BEV group, associated with higher PFS and OS from the
multivariate Cox model.

4. DISCUSSION

Cisplatin is considered the most effective therapeutic agent for
advanced or recurrent cervical cancer, and the response to chem-
otherapy is a major independent prognostic factor in cervical
cancer.*> However, most patients who develop metastatic disease
have received prior CCRT as primary treatment and may no
longer be sensitive to CBC. Therefore, cisplatin-containing com-
bination chemotherapy regimens, such as CBC + BEV, have been
extensively studied in clinical trials.>*>” To our knowledge, this
retrospective study is the first to treat patients with cervical can-
cer by synergistically administering CBC and reducing the stand-
ard dose of BEV (15 mg/kg) to half (7.5 mg/kg) to assess whether
this lower dose might offer similar benefits at lower costs.
Previously, two large studies have retrospectively evaluated
the efficacy and safety of standard BEV dose of 15mg/kg com-
bined with CBC in cervical cancer.!”-* In a recent study employing
CBC + BEV (15 mg/kg) to treat Chinese women with cervical can-
cer, OS was not reached at 1 year, and it reached 45 % at 2 years,*
which is lower than the OS of our CBC + BEV (7.5mg/kg),
85.7% and 66.6%, respectively. Furthermore, contrary to our
finding, thrombosis/fembolism and neutropenia were reported
as significant AEs. Chu et al recently reviewed the survival out-
comes of CBC +BEV (15mg/kg) vs CBC alone in postmenopau-
sal women with untreated cervical cancer and showed superior
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Fig. 1 Kaplan—Meier survival analysis according to chemotherapy regimens. (A) PFS and (B) OS of CBC and CBC + BEV group. With respect to the PFS and
OS, p =0.0038 and p = 0.0046, respectively, according to the log-rank test. BEV = bevacizumab; CBC + BEV = cisplatin-based chemotherapy with bevacizumab;

OS = overall survival; PFS = progression-free survival.

Adverse events of CBC and CBC + BEV-treated patients

CBC CBC + BEV p
Patients (n) 43 21
Proteinuria (%)
Yes 6 (14.0) 9 (42.9) 0.025
No 37 (86.0) 12 (57.1)
Hypertension (%)
Yes 0(0.0) 10 (47.6) <0.001
No 43 (100.0) 11 (52.4)
Fistula (%)
Yes 4(9.3 2(9.5) 1.000
No 39 (90.7) 19 (90.5)
Neutropenia (%)
Yes 7(16.3) 8(38.1) 0.066
No 36 (83.7) 13 (61.9)
Anemia (%)
Yes 35(81.4) 11 (52.4) 0.021
No 8(18.6) 10 (47.6)
Thrombocytopenia (%)
Yes 9(20.9 4(19.0) 1.000
No 34 (79.1) 17 (81.0)
Gastrointestinal bleeding (%)
Yes 6 (14.0) 1(4.8) 0.410
No 37 (86.0) 20(95.2)
Bowel perforation (%)
Yes 1(2.3) 0(0.0) 1.000
No 42 (97.7) 21(100.0)

Categorical variables were presented as number and percentage and compared with Fisher exact
test.
BEV = bevacizumab; CBC = cisplatin-based chemotherapy.
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survival benefits in the CBC + BEV group.!” Notably, the number
of AEs (hypertension, neutropenia, and thrombosis/embolism)
was significantly more common in the CBC + BEV group. In an
open-label single-arm phase II study, 15mg/kg BEV combined
with carboplatin-paclitaxel therapy for advanced cervical can-
cer caused AEs such as neutropenia, anemia, and hypertension.*®
Besides, this standard dose has also been associated with rec-
tovaginal fistula in a patient with cervical cancer.® In a single
institution study in Korea, a higher complete response rate was
associated with BEV (15mg/kg) treatment for stage IVB cervical
cancer; however, patients with lymph node-only metastasis expe-
rienced enhanced bowel toxicities with no improvement in PFS.*°
Interestingly, in a randomized, double-blind, placebo-controlled
phase III trial, there was no improvement in the OS of patients
with metastatic urothelial carcinoma treated by supplement-
ing BEV to gemcitabine and cisplatin chemotherapy;*' however,
an improvement in PFS was noted. This indicates that BEV at
a reduced dose may offer enhanced therapeutic advantages in
terms of suppressing complications. In line with the findings of
our study, the reduced-dose BEV (5mg/Kg) monotherapy for
patients with glioblastoma resulted in similar OS compared with
the standard-dose BEV (10 mg/Kg) with substantial cost savings.*?

The effectiveness of BEV has also been evaluated in combi-
nation with nonplatinum chemotherapy in patients with recur-
rent, persistent, or metastatic cervical cancer; the results revealed
improved OS compared with that achieved by chemotherapy
alone.'? Therefore, reduced dose of BEV should also be investi-
gated with nonplatinum chemotherapy. In a single-arm prospec-
tive pilot study, monotherapy of BEV (15 mg/kg) was associated
with an ORR and DCR of 47% and 53.3%, respectively, which
was also accompanied by AEs of proteinuria and hypertension.*
Comparatively, our study demonstrated a significantly improved
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Hazard ratios for PFS and OS using univariate Cox proportional-hazards model

PFS 0S

Covariate Hazard ratio 95% CI p Hazard ratio 95% CI p
Group
CBC 1.00 1.00
CBC + BEV 0.36 0.18,0.73 0.004 0.34 0.16,0.74 0.007
Age (years) 1.00 0.98,1.03 0.825 0.99 0.96,1.02 0.538
FIGO stage

| 1.00 1.00

Il 1.32 0.55,3.18 0.537 0.93 0.34,2.58 0.892

Il 0.99 0.37,2.60 0.979 1.32 0.48, 3.64 0.596

v 1.49 0.68, 3.26 0.320 1.84 0.79,4.29 0.156
Histopathology

Squamous cell carcinoma 1.00 1.00

Adenocarcinoma 0.63 0.30,1.34 0.232 0.78 0.37,1.67 0.525

Adenosquamous carcinoma 0.51 0.20,1.33 0.167 0.56 0.20,1.60 0.279
Disease presentation

Advanced stage 1.00 1.00

Recurrence 1.26 0.68,2.33 0.459 0.75 0.40,1.42 0.377
WHO performance status

0 1.00 1.00

1 1.01 0.45,2.29 0.972 0.81 0.37,1.79 0.605

2 0.60 0.16,2.33 0.463 0.91 0.27,3.07 0.881
Neoadjuvant chemotherapy

Yes 1.00 1.00

No 2.41 0.58,9.98 0.225 1.58 0.38,6.57 0.530
Prior radical hysterectomy

Yes 1.00 1.00

No 1.54 0.83,2.83 0.169 1.62 0.86, 3.05 0.132
Prior CCRT

Yes 1.00 1.00

No 1.21 0.60, 2.46 0.592 2.50 1.22,5.11 0.012
Prior brachytherapy

Yes 1.00 1.00

No 1.22 0.66,2.23 0.529 1.83 0.93,3.59 0.079
Radiation dose (Gy) 1.00 0.99,1.02 0.424 0.99 0.98,1.00 0.152

BEV = bevacizumab; CBC = cisplatin-based chemotherapy; CCRT = concurrent chemoradiotherapy; OS = overall survival; PFS = progression-free survival; WHO = World Health Organization.

ORR and DCR of 42.9% and 76.2%, respectively, in the
CBC + BEV group, which are superior to those in the CBC group.
This also implies that reduced dose of BEV may offer enhanced
therapeutic advantages in terms of ORR and DCR. Furthermore,
in the univariate Cox proportional-hazards model, we did not
find age, FIGO stage, histopathological type, disease presentation,
WHO performance status, neoadjuvant chemotherapy, prior radi-
cal hysterectomy, prior brachytherapy, and total radiation dose as
significant prognostic factors, except for prior CCRT. However,
in a previous study, a univariate analysis of BEV combined with
radical chemoradiotherapy showed improved OS, local relapse-
free survival, and distant metastasis-free survival rates, without
significant difference between any of the baseline characteristics.*
This finding implies that a prior CCRT in patients with advanced
or recurrent cervical cancer may have a potential prognostic role
in patients treated with CBC + BEV; however, further analysis
with larger samples is needed for confirmation.

Our study had some limitations, such as retrospective nature
and small number of patients. Therefore, further studies such as
randomized controlled trials are necessary to confirm similar or
enhanced efficacy and safety of reduced dose of BEV compared
with the standard dose.

Conclusively, our study revealed that compared with CBC,
the reduced dose of BEV (7.5mg/kg) combined with CBC
showed significant therapeutic effects in patients with advanced
or recurrent cervical cancer, in terms of improved OS, PFS, and
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tumor response. Our findings also indicate that reducing BEV
has acceptable AE rates, and this reduced dose might be a prefer-
able, cheaper alternative with better tolerability.
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