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Efficacy and Safety of Anlotinib Combined with PD-1 Blockades for Patients with
Advanced Epithelial Ovarian Cancer
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Abstract: Objective To investigate the efficacy and safety of anlotinib combined with PD-1 blockades for
patients with advanced epithelial ovarian cancer (EOC). Methods A retrospective study was performed,
enrolling 33 patients with advanced EOC who failed standard systematic therapy. All patients were
administered with anlotinib combined with PD-1 blockades. The efficacy and safety profile were determined
during treatment. Results The objective response rate of the 33 patients was 36.4% (95%CI: 20.4%-54.9%)
and the disease control rate of the patients was 81.8% (95%CI: 64.5%-90.0%). The median PFS and OS of
the 33-patient cohort were 7.6 months (95%CI: 3.1-12.1) and 19.6 months (95%CI: 15.1-24.1), respectively.
The most common treatment-related adverse reactions were fatigue (66.7%), nausea and vomiting (54.5%),
hypertension (48.5%), and diarrhea (39.4%). Furthermore, multivariate Cox regression analysis indicated
that ECOG performance status and FIGO stage were independent factors for predicting the PFS of the
combination regimen for patients with advanced EOC. Conclusion Anlotinib combined with PD-1
blockades preliminarily exhibit satisfactory efficacy and tolerable safety profile for patients with advanced
EOC.
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Table 1 Baseline characteristics of 33 patients with EOC

Characteristics n %
Age (years)

=56 18 54.5

<56 15 45.5
ECOG PS score

0-1 19 57.6

2 14 42.4
FIGO stage

I 22 66.7

v 11 333
Histology of EOC

Serous 23 69.7

Mixed 10 30.3
First-line platinum response

Platinum resistant 23 69.7

Platinum sensitive 10 30.3
Tumor differentiation

Well 5 15.2

Moderate 12 36.4

Poor 16 48.5
Lines of previous treatment regimens

2 5 15.2

=3 28 84.8
Previous targeted drugs therapy

Yes 13 39.4

No 20 60.6
Initial dosage of anlotinib (mg)

12 27 81.8

10 6 18.2
PD-1 blockades

Camrelizumab 18 54.5

Sintilimab 10 30.3

Pembrolizumab 5 15.2

Notes: EOC: epithelial ovarian cancer; ECOG: Eastern Cooperative
Oncology Group; PS: performance status; FIGO: federation of

gynecology obstetrics; PD-1: programmed cell death protein 1.
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Figure 1 Waterfall plot for the best percentage change in the target lesions of 33 advanced epithelial ovarian cancer patients

treated with anlotinib combined with PD-1 blockades
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Figure 2 Progression-free survival curve of 33
patients with advanced epithelial ovarian cancer
who were treated with anlotinib combined with
PD-1 blockades
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Figure 3 Overall survival curve of 33 patients
with advanced epithelial ovarian cancer who

were treated with anlotinib combined with PD-1

0 blockades

Table 2 Univariate analysis for PFS of 33 patients with EOC according to baseline characteristics

Characteristics n Median PFS 95%CI HR(95%CI) P
(months)

Age (years) 0.95(0.83-1.45) 0.548
<56 15 6.8 3.55-10.05
=56 18 6.1 2.54-9.66

ECOG PS score 0.68(0.35-0.88) 0.027
0-1 19 8.5 5.16-12.84
2 14 5.5 2.31-8.69

FIGO stage 0.59(0.27-0.83) 0.016
] 22 9.7 5.98-13.42
v 11 5.5 2.11-8.89

Histology of EOC 0.98(0.81-1.52) 0.378
Serous 23 7.6 4.13-11.07
Mixed 10 6.1 3.19-9.01

First-line platinum response 1.49(1.02-1.91) 0.046
Resistant 23 5.5 2.34-8.66
Sensitive 10 8.5 5.85-11.15

Tumor differentiation 0.77(0.53-1.04) 0.102
Well-moderate 17 7.6 4.35-10.85
Poor 16 5.5 2.18-8.82

Lines of previous treatment regimens 0.91(0.83-1.15) 0418
2 5 7.6 5.08-10.12
=3 28 6.1 3.67-8.53

Previous targeted drugs therapy 0.85(0.58-1.29) 0.618
Yes 13 7.6 4.97-10.23
No 20 6.8 3.73-9.87

Initial dosage of anlotinib (mg) 0.93(0.87-1.19) 0.336
12 27 6.8 2.83-10.77
10 6 6.1 3.02-9.18

PD-1 blockades 1.14(0.91-1.57) 0.572
Camrelizumab 18 6.1 3.46-8.74
Sintilimab 10 6.8 3.78-9.82
Pembrolizumab 5 7.6 4.16-11.04
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Table 3 Multivariate Cox regression analysis for PFS

according to baseline characteristics

Characteristics HR(95%CI) P
ECOG PS score

0-1vs.2 0.66(0.35-0.93) 0.041
FIGO stage

I vs. IV 0.57(0.29-0.88) 0.026

First-line platinum response

Resistant vs. Sensitive 1.44(0.97-1.89) 0.069
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Table 4 Adverse reactions in 33 patients with EOC treated
with anlotinib and PD-1 blockades

Adverse reactions Total (n(%)) Grade=3 (n(%))
Fatigue 22(66.7) 3(9.1)
Nausea and vomiting 18(54.5) 5(15.2)
Hypertension 16(48.5) 5(15.2)
Diarrhea 13(39.4) 2(6.1)
Rash 10(30.3) 1(3.0)
Pain 9(27.3) 0(0.0)
Hand and foot syndrome 9(27.3) 2(6.1)
Weight loss 7(21.2) 0(0.0)
Hepatotoxicity 5(15.2) 0(0.0)
RCCEP 4(12.1) 0(0.0)
Proteinuria 4(12.1) 1(3.0)
Pneumonia 3(9.1) 0(0.0)
Bleeding 2(6.1) 0(0.0)

Note: RCCEP: reactive cutaneous capillary endothelial proliferation.
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