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Summary
Background Sintilimab is an antibody against programmed cell death protein 1. We assessed the efficacy and safety of
sintilimab plus albumin-bound (nab)-paclitaxel for the treatment of recurrent or metastatic cervical cancer.

Methods This multicenter, open-label, single-arm, phase II study (ClinicalTrials.gov identifier NCT04341883)
enrolled patients with recurrent or metastatic cervical cancer who progressed after at least one line of systemic
therapy. The patients received sintilimab 200 mg and nab-paclitaxel 260 mg/m2 body surface area every 3 weeks.
The primary endpoint was objective response rate (ORR) assessed by investigators per Response Evaluation
Criteria in Solid Tumors version 1.1. Key secondary endpoints were progression-free survival (PFS), overall
survival (OS), duration of response (DoR), and safety.

Findings From January 13, 2020 to February 21, 2022, 27 patients were enrolled and received treatment. Median
patient age was 50 years (range, 34–68 years). By data cut-off (May 22, 2022), in intention-to-treat population, ORR
was 44.4% (95% CI, 24.4%–64.5%). The disease control rate was 88.9% (95% CI, 70.8%–97.6%). Median PFS was
5.2 months (95% CI, 2.7–7.7 months). Median DoR was 3.8 months (95% CI, 0.7–6.9 months), and median OS
was 13.1 months (95% CI, 5.8–20.4 months). Treatment-related grade 3 or 4 adverse events (AEs) occurred in
44.4% of the patients, and the most common AEs were decreased neutrophil count (22.2%), decreased white
blood cell count (14.8%), and anemia (7.4%). The most common potential immune-related AEs were grade 1–2
hypothyroidism (18.5%), neutropenia (11.1%), and rash (7.4%).

Interpretation Sintilimab plus nab-paclitaxel treatment shows promising antitumor activity and manageable toxicity in
patients with advanced cervical cancer. Larger randomized controlled trials are required for validation.
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Research in context

Evidence before this study
PD-1 inhibitor monotherapies have been approved as a
second-line therapy for PD-L1-positive cervical cancer.
However, responses are modest. Synergistic effect of
chemotherapy and PD-1 inhibitors has been demonstrated in
some tumor types. We searched PubMed up to August 31,
2023 with the following terms: “PD-1” OR “programmed
death protein 1” OR “PD-L1” OR “programmed death-ligand
1” AND “chemotherapy” OR “albumin-bound-paclitaxel” OR
“nab-paclitaxel” AND “cervical cancer [Title/Abstract]” for
clinical trials. The search was not limited to the language or
date. Only one trial of nab-paclitaxel combined with a PD-1
inhibitor as a second-line therapy or later for patients with
PD-L1-positive advanced cervical cancer has been published.
However, the overall data on the efficacy and safety of
chemotherapy combined with PD-1/PD-L1 inhibitors in
patients in this setting are limited. Only one phase 2 trial of
chemotherapy combined with PD-1 inhibitor in patients with
PD-L1-positive advanced cervical cancer was published,

reporting a response rate of 57.1% and a median progression-
free survival of 5.7 months. There are no data on patients
with PD-L1-negative tumors in this setting.

Added value of this study
To our knowledge, this is the first study that evaluates the
combination therapy of a PD-1 inhibitor and nab-paclitaxel in
patients with recurrent or metastatic cervical cancer regardless
of tumor PD-L1 expression. In this study, the combination of
sintilimab and nab-paclitaxel demonstrated promising
antitumor activity and a tolerable safety profile when
administered as a second-line therapy or later treatment.

Implications of all the available evidence
Combination of chemotherapy and PD-1 inhibitors is a
promising option for second-line and later treatments in
patients with recurrent cervical cancer. The investigation of
the combination of sintilimab and nab-paclitaxel in patients
with recurrent cervical cancer is warranted in larger trials.
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Introduction
Cervical cancer is the fourth most frequently diagnosed
cancer and the fourth leading cause of cancer-related
deaths in women, with an estimated 604,000 new
cases and 342,000 deaths worldwide in 2020.1 Despite
the long-term survival of patients with early-stage dis-
ease,2 the prognosis of patients with metastatic and
recurrent disease remains poor.3–5 Platinum-based
chemotherapy, with or without bevacizumab, is the
mainstay first-line treatment.3,4 Recently, the KEYNOTE-
826 study revealed that addition of the programmed cell
death-1 (PD-1) inhibitor pembrolizumab to platinum-
based chemotherapy, with or without bevacizumab, as
first-line treatment significantly improved progression-
free survival (PFS) and overall survival (OS) as
compared with placebo among patients with pro-
grammed death ligand 1 (PD-L1)-positive tumors.5 In
that trial, the median PFS was 10.4 months and the OS
at 24 months was 53.0% in the pembrolizumab group,
versus 8.2 months (hazard ratio [HR], 0.62; P < 0.001)
and 41.7% (HR, 0.64; P < 0.001) in the placebo group.

Nevertheless, most patients have tumor progression
following first-line therapy. Treatment options for pa-
tients in these settings are limited. Pembrolizumab and
nivolumab have been approved by the US Food and
Drug Administration as second-line therapies for PD-
L1-positive advanced cervical cancer based on the KEY-
NOTE 1586 and CheckMate 358 studies,7 respectively.
Other PD-1 inhibitors, such as cemiplimab8 and bal-
stilimab,9 have also demonstrated antitumor effects
against cervical cancer. Nevertheless, the responses to
PD-1 inhibitor monotherapies are only modest, with
objective response rates (ORRs) ranging from 14.6% to
26.3%.6–9

Chemotherapy may enhance tumor antigen release
and, thereby, enhance responses to immune check-
point inhibitors.5 Albumin-bound (nab)-paclitaxel is a
common second-line regimen for advanced cervical
cancer treatment. Nab-paclitaxel has shown consider-
able activity with moderate toxicity in the treatment of
drug-resistant, metastatic, and recurrent cervical can-
cer. In a study by Alberts,10 nab-paclitaxel was admin-
istered to patients with metastatic or recurrent cervical
cancer who had progressed to first-line therapy and
achieved an ORR of 28.6%, with a median PFS and OS
of 5.0 and 9.4 months. Growing evidence shows that
taxanes regulate many aspects of immune function,
including lymphocyte recruitment and activation and
production of immunoenhancing cytokines, such as IL-
12, IFNγ, TNFα, and GMCSF, all of which may
augment the antitumor activity of immunotherapies.11

These findings provide a rationale to combine taxanes
with anti-PD-1/PD-L1 inhibitors. Moreover, nab-
paclitaxel and anti-PD-L1 inhibitors have shown syn-
ergistic antitumor activity in patients with advanced
triple-negative breast cancer12 and non-small cell lung
cancer.13 Nevertheless, there’re few studies on the
combination therapy of nab-paclitaxel and anti-PD-1
inhibitors in cervical cancer.

Therefore, in this phase II trial, we investigated the
efficacy and safety of sintilimab, a selective anti-PD-1
monoclonal antibody, in combination with nab-
paclitaxel, as second-line or later therapy for recurrent
and metastatic cervical cancer.
www.thelancet.com Vol 65 November, 2023
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Methods
Ethics
This is a multicenter, open-label, single-arm, phase II
trial (ClinicalTrials.gov identifier: NCT04341883) con-
ducted at three hospitals in China. The study protocol
was approved by Sun Yat-sen University Cancer Center
Ethics Committee (Reference Number, B209-204-01)
and the ethics committee at each participating site. All
patients provided written informed consent before
enrolment.

Study design and participants
Patients, aged 18–70 years, with histologically confirmed
recurrent or metastatic cervical cancer that had pro-
gressed after at least one line of platinum-based
chemotherapy were eligible for enrollment. Patients
were required to have measurable disease according to
the Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1, and an Eastern Cooperative
Oncology Group performance status score of 0 or 1. The
patients were also required to have adequate hemato-
logical and organ function.

Key exclusion criteria were previous treatment with
nab-paclitaxel; previous treatment with anti-PD-1/PD-L1
or anticytotoxic T-lymphocyte-associated antigen-4 anti-
bodies; active autoimmune disease or a history of it;
active central nervous system metastases; and active
hepatitis B or hepatitis C virus infection. The full eligi-
bility and exclusion criteria are described in the protocol
(see Supplementary Materials). Per protocol, concurrent
administration of any other antitumor therapy not
described in the protocol is prohibited.

Procedures
Patients received sintilimab 200 mg intravenously every
3 weeks for up to 2 years and nab-paclitaxel intrave-
nously at a dose of 260 mg/m2 of body surface area
every 3 weeks for up to 6 cycles. The dose of sintilimab
was determined based on the phase Ia study of sintili-
mab in advanced solid tumors.14 Treatment was
continued until the maximum number of cycles for each
component, disease progression, unacceptable toxicity,
or withdrawal of patient consent. Dose reduction of
sintilimab was not permitted whereas that of nab-
paclitaxel was permitted.

Outcomes
The primary endpoint was the ORR, defined as the
proportion of patients with a confirmed complete
response (CR) or partial response (PR) according to
RECIST version 1.1. The secondary endpoints were
PFS, OS, disease control rate (DCR), duration of
response (DoR), tolerability, and safety.

Responses were assessed by the investigators ac-
cording to RECIST version 1.1 using computed to-
mography or magnetic resonance imaging at baseline
and every two cycles for the first six treatment cycles,
www.thelancet.com Vol 65 November, 2023
and then every three cycles until disease progression or
up to 2 years from the first dose. CRs and PRs had to be
confirmed with a repeat scan at least four weeks after
the initial response.

Adverse events (AEs) were assessed continuously
from the time of the first dose until 30 days after the last
dose and graded according to the National Cancer
Institute Common Terminology Criteria for Adverse
Events version 5.0.

Tumor PD-L1 expression was tested using the PD-L1
22C3 pharmDx assay (Dako, Agilent Technologies, Santa
Clara, CA, USA) and calculated as a combined positive
score (CPS), defined as the number of PD-L1-stained
cells divided by the total number of vital tumor cells
multiplied by 100. Positivity was defined as a CPS ≥1.

Statistical analysis
A Simon’s optimal two-stage design was used to test the
primary endpoint, ORR. The KYENOTE-158 study
demonstrated that the ORR of the anti-PD-1 antibody
pembrolizumab in recurrent or metastatic cervical cancer
was around 17%.6 And previous study showed the ORR
of nab-paclitaxel in patients with metastatic or recurrent
cervical cancer was 28.6%.10 Thus the combination of
sintilimab and nab-paclitaxel was expected to result in an
improved ORR of 45%. The null hypothesis that the true
ORR was 17% was tested against a one-sided alternative
of 45%. In the first stage, six subjects would be accrued. If
there was no response or only one response, the study
would be stopped. Otherwise, 16 additional subjects
would be accrued for a total of 22 subjects. This design
yields a type I error rate of 5% and power of 80% when
the true response rate is 45%. Assuming a dropout rate of
20%, 27 patients were required.

The ORR and 95% CIs were calculated using the
Clopper–Pearson method in both the intention-to-treat
(ITT) population (all enrolled patients) and the
efficacy-evaluable population (patients who received at
least one dose of sintilimab plus nab-paclitaxel and had
at least one available post-baseline assessment).
Descriptive statistics were used to summarize the clin-
ical results and AEs. DoR, PFS, and OS were analyzed
using the Kaplan–Meier method to estimate median and
two-sided 95% CI values. Primary and the key secondary
endpoints were evaluated in different subgroups. Sta-
tistical analysis were conducted using R software V4.0.3.

Role of the funding source
The funders had no role in the study design, collection,
management, analysis and interpretation of data,
writing of the report or decision to submit it for
publication.

Results
Participants
From January 2020 to February 2022, 34 patients were
screened, of whom 27 were enrolled in the study. All 27
3
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patients received at least one study treatment (ITT and
safety population). One (3.7%) patient with hepatitis B
virus (HBV) discontinued the study after one dose of
study treatment because of protocol violation. She was
confirmed to have high levels of serum HBV DNA
(>1 × 104/mL), which is not meet the inclusion criteria.
Thus, 26 (96.3%) patients were included in the efficacy
evaluation.

As of May 22, 2022 data cut-off, the median follow-up
was 10.2 months (range, 3.0–24.5 months). At the time
of analysis, the median number of treatment cycles was
five (range, 1–31), with the number for nab-paclitaxel
Fig. 1: Participant
ranging from one to six and that for sintilimab
ranging from 1 to 31. Seven (25.9%) patients were still
receiving treatment, and 19 (70.4%) discontinued treat-
ment because they reached the upper limit of treatment
duration (n = 1, 3.7%), disease progression (n = 13,
48.1%), AEs (n = 2, 7.4%), and patient withdrawal (n = 3,
11.1%) (Fig. 1). The baseline characteristics of the study
population are summarized in Table 1.

Efficacy
In the first stage, six patients were enrolled, and two
patients had confirmed PR. The ORR threshold for the
flow diagram.
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www.thelancet.com/digital-health


Characteristics Patients

Age, years, median (range) 50 (34–68)

FIGO stage at initial diagnosisa, No. (%)

IB1 2 (7.4)

IB2 1 (3.7)

IIA1 3 (11.1)

IIA2 2 (7.4)

IIB 1 (3.7)

IIIB 1 (3.7)

IIIC1 9 (33.3)

IIIC2 1 (3.7)

IVB 7 (25.9)

Time from initial cancer diagnosis to first progression, months, median (range) 12 (3–70)

Time from first progression to second progression, months, median (range) 6 (2–38)

Time from initial cancer diagnosis to study enrollment, months, median (range) 26 (4–91)

ECOG performance status, No. (%)

0 6 (22.2)

1 21 (77.8)

Histology, No. (%)

Squamous cell carcinoma 23 (85.2)

Adenocarcinoma 2 (7.4)

Adenosquamous carcinoma 2 (7.4)

Location of metastases, No. (%)

Lymph node

Distant lymph nodes 11 (40.7)

Para-aortic lymph nodes 6 (22.2)

Pelvic lymph nodes 3 (11.1)

Lung 10 (37.0)

Liver 2 (7.4)

Pelvis 8 (29.6)

Bone 4 (14.8)

Pleura 10 (37.0)

Bladder 2 (7.4)

Vulva 2 (7.4)

Omentum 6 (7.4)

Other 6 (22.2)

Target lesion size, mm, median (range) 38 (12–110)

Previous radiotherapy, No. (%) 21 (77.8)

Adjuvant radiotherapy 9 (33.3)

Curative radiotherapy 5 (18.5)

Palliative radiotherapy 7 (25.9)

No. of previous system therapiesb, No. (%)

1 15 (55.6)

2 10 (37.0)

≥3 2 (7.4)

Previous platinum, No. (%) 27 (100)

Previous paclitaxel, No. (%) 26 (96.3)

Previous bevacizumab, No. (%) 5 (18.5)

PD-L1 expression status, No. (%)

Positive 18 (66.7)

Negative 5 (18.5)

Unknown 4 (14.8)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FIGO, International Federation of Gynecology and
Obstetrics; PD-L1, programmed cell death ligand 1. aStaging was according to 2018 FIGO staging for carcinoma
of the cervix. bPer protocol, prior adjuvant therapy is not counted as a systemic chemotherapeutic regimen for
the management of recurrent, persistent, or metastatic cervical cancer. However, adjuvant chemotherapy could
be counted as one prior regimen in patients who experienced recurrence during or within 6 months of therapy
completion.

Table 1: Baseline characteristics (n = 27).

Articles
first stage of Simon’s two-stage was reached, and the
trial continued to full accrual. Tumor responses are
summarized in Table 2. In the ITT population, 12
(44.4%, 95% CI, 24.4%–64.5%) patients achieved an
objective response, all of which were PRs. Stable disease
was observed in 12 (44.4%) patients, and DCR was
88.9% (95% CI, 70.8%–97.6%) (Table 2). In the efficacy-
evaluable population, ORR was 46.2% (95% CI, 25.6%–

66.7%) (Table 2). Eighteen (66.7%) patients had PD-L1-
positive tumors, and five (18.5%) patients had PD-L1-
negative tumors. In the population of patients with
PD-L1-positive tumors, the ORR was 55.6% (95% CI,
30.1%–81.0%); it was 20.0% (95% CI, 0.5%–71.6%) in
those with PD-L1-negative tumors. Nineteen (70.4%)
patients achieved a reduction from baseline in the target
lesion size (Fig. 2a). Among the 12 patients with
confirmed objective response, the median time to ach-
ieve response was 1.6 months (range, 1.2–3.3 months;
Fig. 2b and c). Of the 12 partial responders, the re-
sponses were ongoing in eight (66.7%) patients
(Fig. 2b), with three (25.0%) lasting over 12 months and
five (41.7%) lasting over 6 months. The median DoR
was 3.8 months (95% CI, 0.7–6.9 months) (Fig. 3a).

As of the cutoff date, 16 (59.3%) events of disease
progression or death occurred. The median PFS was 5.2
months (95% CI, 2.7–7.7 months) (Fig. 3b), and the 6-
month PFS rate was 49.3% (95% CI, 40.2%–70.7%).
Twelve (44.4%) deaths occurred. The median OS was
13.1 months (95% CI, 5.8–20.4 months) (Fig. 3c), and 9-
month OS rate was 77.6% (95% CI, 52.9%–80.8%). In
the PD-L1-positive tumor population, median PFS was
5.2 months (95% CI, 2.7–7.7 months) (Fig. 4a), and
median OS was 14.9 months (95% CI, 5.6–25.2 months)
(Fig. 4b).

Thirteen patients (48.1%) received subsequent ther-
apies after disease progression (Supplementary
Table S1), including targeted therapy (n = 8), PD-1 in-
hibitors (n = 7), chemotherapy (n = 3), surgery (n = 1),
and Chinese traditional medicine (n = 2). The details of
the subsequent treatments were shown in
Supplementary Table S2.

Safety
Treatment-related adverse events (TRAEs) of any grade
occurred in all 27 patients (safety population) (Table 3),
with the most common TRAEs being decreased white
blood cell (WBC) count (n = 25, 92.6%), decreased
neutrophil count (n = 24, 88.9%), asthenia (n = 17,
63.0%), and peripheral neuropathy (n = 16, 59.3%). A
total of 12 (44.4%) patients experienced grade 3 TRAEs,
including six cases (22.2%) with decreased neutrophil
count, four (14.8%) with decreased WBC count, and two
(7.4%) with anemia, and one (3.7%) each with asthenia
and peripheral neuropathy. None of the patients expe-
rienced grade 4 TRAEs, treatment-related serious
adverse events, or treatment-related death.
www.thelancet.com Vol 65 November, 2023 5
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Efficacy Intention-to-treat
population (n = 27)

Efficacy-evaluable
population (n = 26)

ORR, No. (%) 12 (44.4) 12 (46.2)

95% CI 24.4–64.5 25.6–66.7

DCR 24 (88.9) 24 (92.3)

95% CI 70.8–97.6 74.9–99.1

Best overall response, No. (%)

CR 0 0

PR 12 (44.4) 12 (46.2)

SD 12 (44.4) 12 (46.2)

PD 2 (7.4) 2 (7.7)

Not assesseda 1 (3.7) –

Abbreviations: CR, complete response; DCR, disease control rate; ORR, objective response rate; PR, partial
response; SD, stable disease. aOne patient discontinued the study treatment before the first scheduled post-
baseline scan.

Table 2: Antitumor activity assessed using RECIST version 1.1.
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TRAEs led to sintilimab dose interruption in three
(11.1%) patients, with anemia (n = 2, 7.4%) and asthenia
(n = 1, 3.7%). Sintilimab was discontinued in two (7.4%)
patients. The discontinuation was caused by consistent
grade 2 increased blood creatinine after the 13th cycle of
sintilimab in one patient whose ureters were blocked by
the tumor and blood creatinine increased with time. The
other one discontinued sintilimab because of the
resurgence of tuberculous pneumonia after the third
treatment cycle. One (3.7%) patient experienced nab-
paclitaxel interruption owing to anemia. Two (11.1%)
patients discontinued nab-paclitaxel, of whom one dis-
continued because of consistent grade 2 anemia, and
delayed it for more than 6 weeks, and the other dis-
continued because of resurgence of tuberculous pneu-
monia. No dose reduction of nab-paclitaxel was needed.

Potential immune-related AEs (irAEs) assessed by
the investigators occurred in ten (37.0%) of the 27 pa-
tients, and included hypothyroidism (n = 5, 18.6%),
neutropenia (n = 3, 11.1%), rash (n = 2, 7.4%), asthenia
(n = 1, 3.7%), increased blood creatinine (n = 1, 3.7%),
and anemia (n = 1, 3.7). All patients had grade 1 or 2
irAEs, except for one patient who had grade 3 asthenia.

Discussion
In this study, we report the results of a phase 2 trial that
evaluated the combination therapy of an anti-PD-1 anti-
body sintilimab and a chemotherapy regimen
nab-paclitaxel in patients with recurrent or metastatic
cervical cancer. When administered as a second- or later-
line treatment, the combination of sintilimab and nab-
paclitaxel demonstrated promising antitumor activity
and a manageable toxicity profile. The ORR of this
combination was 44.4% (95% CI, 24.4%–64.5%), me-
dian PFS was 5.2 months (95% CI, 2.7–7.7 months), and
median OS was 13.1 months (95% CI, 5.8–20.4 months).

Thus far, several PD-1 and PD-L1 inhibitors have
been evaluated as monotherapy or as part of
combination therapy for patients with advanced cervical
cancer in second-line or later treatments. In the
KEYNOTE-158 trial,6 pembrolizumab monotherapy
showed an ORR of 17% (95% CI, 5%–37%), with a
median PFS of 2.1 months (95% CI, 2.0–2.2 months)
and a median OS of 11.1 months (95% CI, 9.1–14.1
months) in patients with PD-L1-positive cervical cancer.
In the CheckMate 358 trial,7 nivolumab demonstrated
an ORR of 26.3% (95% CI, 9.1%–51.2%), with a median
PFS of 5.1 months (95% CI, 1.9–9.1 months) and a
median OS of 21.9 months (95% CI, 15.1 months to not
reached) in the cervical cancer cohort. In a phase 3,
randomised trial (EMPOWER-Cervical 1), patients with
advanced cervical cancer who were treated with the PD-1
inhibitor cemiplimab, achieved an ORR of 16.4% (95%
CI, 12.5%–21.1%) and a longer median OS with 12.0
months compared with those treated with chemo-
therapy chosen by the investigator (median OS, 8.5
months; HR, 0.69; P < 0.001).8 In a phase 2 study on the
safety and efficacy of the anti-PD-1 antibody balstilimab
in patients with recurrent or metastatic cervical cancer,
the ORR for balstilimab was 15%.9 In our study, the
response rate to sintilimab plus nab-paclitaxel seems
promising. And the survival observed in the current
study was comparable to that in the above-mentioned
studies on anti-PD-1 therapy in patients with advanced
cervical cancer. Furthermore, compared with an ORR of
28.6% for nab-paclitaxel monotherapy,10 the response
rate of 44.4% in our study supports the synergistic ef-
ficacy of combined sintilimab and nab-paclitaxel
therapy.

Recently, An et al.15 have reported a phase 2 trial of
similar combination therapy. In that study, the efficacy
of an anti-PD1 monoclonal antibody serplulimab plus
nab-paclitaxel was evaluated in 21 patients with
advanced cervical cancer. They achieved an ORR of
57.1%, with a DCR of 76.2%, a median PFS of 5.7
months, and an OS of 15.5 months. Our results are
consistent with those reported by An et al. It is worth
mentioning that, all the patients included in the trial by
An et al. had PD-L1-positive tumors, which would have
resulted in a better response to PD-1 inhibitors. In our
study, patients were enrolled regardless of tumor PD-L1
expression. Moreover, both the patients with PD-L1-
positive and PD-L1-negative tumors showed responses
to the study treatment. In addition, 28.6% of the patients
had ≥2 lines of prior therapies in the trial by An et al.,15

compared with 44.4% of the patients in this setting in
the current study. Our findings indicate that nab-
paclitaxel is an attractive drug when combined with
sintilimab to augment the immunotherapeutic response
in cervical cancer.

The safety profile in the present study was consistent
with the known toxic effects of sintilimab and nab-
paclitaxel.10,16,17 The toxicities in our study were moderate
and manageable. Notably, 44.4% of the patients experi-
enced grade 3 TRAEs, which was lower than that of the
www.thelancet.com Vol 65 November, 2023
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Fig. 2: Antitumor activity. (a) Best percentage of change from baseline in the sum of the diameters of target lesions. Data for only those
patients with available tumor assessments (efficacy-evaluable population) are shown (n = 26). The dashed line at −30% change represents the
RECIST version 1.1 cutoff to define partial response. (b) Duration of responses. The length of each bar represents the treatment duration of each
patient. All patients in the per-protocol population (intention-to-treat population) (n = 27) are shown. (c) Longitudinal change in tumor size
from the baseline. Blue lines define objective response and red lines define non-responders. Only patients with available tumor assessment data
are shown (n = 26). PD, progressive disease; PD-L1, programmed cell death ligand 1; PR, partial response; SD, stable disease.

Articles

www.thelancet.com Vol 65 November, 2023 7

www.thelancet.com/digital-health


c

Fig. 2: (continued)
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study on serplulimab plus nab-paclitaxel by An et al.,
with 81.0% of the patients experiencing ≥ grade 3
TRAEs.15 Furthermore, none of the patients in the cur-
rent study experienced grade 4 TRAEs, treatment-
related serious adverse events, or treatment-related
Fig. 3: Kaplan–Meier curves of duration of response, progression-free su
responders (n = 12), and (b) progression-free survival and (c) overall surviv
risk, number of subjects that were still accounted for in the study that ha
the subjects whose survival time cannot be accurately determined.
death. In addition, sintilimab did not compromise the
nab-paclitaxel dose intensity. These findings suggest a
safety advantage of sintilimab plus nab-paclitaxel.

However, the present study has some limitations.
First, this was a single-arm study without a direct
rvival, and overall survival. (a) Duration of response was assessed in
al were assessed in the intention-to-treat population (n = 27). No. at
d not yet experienced the event of interest; No. censored, number of
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Fig. 4: Kaplan–Meier estimates of progression-free survival and overall survival using programmed cell death ligand 1 (PD-L1) expression.
Progression-free survival (a) and overall survival (b) were assessed in patients with available PD-L1 expression (n = 23). NE, not estimable; PD-L1,
programmed cell death ligand 1; No. at risk, number of subjects that were still accounted for in the study that had not yet experienced the
event of interest; No. censored, number of the subjects whose survival time cannot be accurately determined.

No. of patients (%)

TRAEs

Any grade 27 (100%)

Grade 3 12 (44.4%)

Grade 4 0

Serious 0

TRAEs leading to

Sintilimab interruption 3 (11.1%)

Sintilimab discontinuation 2 (7.4%)

Nab-paclitaxel reduction/interruption

Nab-paclitaxel dose reduction 0

Nab-paclitaxel interruption 1 (3.7%)

Nab-paclitaxel discontinuation 2 (7.4%)

Deaths 0

TRAEs Any grade ≥Grade 3

WBC count decreased 25 (92.6%) 4 (14.8%)

Neutrophil count decreased 24 (88.9%) 6 (22.2%)

Asthenia 17 (85.1%) 1 (3.7%)

Peripheral neuropathy 16 (59.3%) 1 (3.7%)

Anemia 12 (44.4%) 2 (7.4%)

Decreased appetite 12 (44.4%) 0

Pruritus 10 (37.0%) 0

Myalgia 10 (37.0%) 0

Arthralgia 6 (22.2%) 0

Blood creatinine increased 6 (22.2%) 0

Hypothyroidism 5 (18.5%) 0

AST increased 5 (18.5%) 0

Pyrexia 5 (18.5%) 0

Vomiting 5 (18.5%) 0

Rash 4 (14.8%) 0

Nausea 4 (14.8%) 0

Constipation 4 (14.8%) 0

Abdominal pain 4 (14.8%) 0

(Table 3 continues on next column)

TRAEs Any grade ≥Grade 3

(Continued from previous column)

ALT increased 3 (11.1%) 0

Diarrhea 3 (11.1%) 0

Abdominal pain 3 (11.1%) 0

Cough 2 (7.4%) 0

Insomnia 2 (7.4%) 0

Platelet count decreased 2 (7.4%) 0

Abdominal distension 1 (3.7%) 0

Stomachache 1 (3.7%) 0

Limb edema 1 (3.7%) 0

Potential immune-related adverse events

Hypothyroidism 5 (18.5%) 0

Neutropenia 3 (11.1%) 0

Rash 2 (7.4%) 0

Asthenia 0 1 (3.7%)

Anemia 1 (3.7%) 0

Blood creatinine increased 1 (3.7%) 0

Abbreviations: TRAE, treatment-related adverse event; WBC, white blood cell;
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Table 3: Treatment-related adverse events in total treated patients
(n = 27).
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control, and thus selection bias could not be ruled out.
Second, the association between biomarker (e.g., PD-L1
expression) and efficacy was not analyzed due to the
small patient population, and also because it was not
mandatory for patients to provide tumor samples. In
addition, we acknowledge that the patient population
was small and heterogenous, so the results should be
interpreted with caution.

Nevertheless, in conclusion, the combination of
sintilimab and nab-paclitaxel exhibited encouraging
9
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efficacy and a tolerable safety profile, which make it a
promising option for second-line or later treatments in
patients with advanced cervical cancer.
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