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Abstract

Objectives: This review aims to summarize the current literature on recurrent and metastatic (r/m) cervical cancer, especially first-line
and second-line immunotherapy. Clinical benefits including efficacy and safety of new therapeutic options are also reviewed. Mech-
anism: The published relevant articles were searched from multiple databases, including PubMed, Ovid, and Scopus. The key terms
included recurrent cervical cancer, advanced cervical cancer, metastatic cervical cancer, and immunotherapy. The data of the latest
clinical trials was retrieved from ClinicalTrials.gov (https://clinicaltrials.gov). Findings in Brief: In late 2021, pembrolizumab in com-
bination with chemotherapy with or without bevacizumab was approved as the first-line treatment for recurrent and metastatic cervical
cancer. Also tisotumab vedotin was approved as the second-line immunotherapy for r/m cervical cancer. Moreover, a plethora of clinical
immunotherapy trials were approved in different countries, and some received as breakthrough therapy designations. Pembrolizumab,
cemiplimab, atezolizumab, cadonilimab, zimberelimab, balstilimab and zalifrelimab, nivolumab, and tisotumab vedotin were reviewed
with overall survival, progression-free survival, rate of objective response and adverse effects in order to review the efficacy and safety of
different therapeutic option. Conclusions: The majority of trials indicated that immunotherapy can significantly improve the overall sur-
vival (OS) and progression-free survival (PFS) of r/m cervical cancer patients without negatively affecting health-related quality-of-life
(HRQoL), and demonstrated that immunotherapy is an effective and safe treatment for r/m cervical cancer.
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1. Introduction
Even though cervical cancer is preventable and easy

to detect, it remains a high burden on global health. Cumu-
latively, 604,000 new cases and 342,000 deaths from cervi-
cal cancer occurred worldwide in 2020, with it having the
fourth highest incidence and resulting in it being the fourth
leading cause of death of cancer in women [1]. Almost all
patients with cervical cancer are due to persistent infection
with the human papilloma virus (HPV). Other risk factors
include early onset of sexual activity, multiple sexual part-
ners, cigarette smoking, multiparity, and long-term contra-
ceptive use.

The staging of cervical cancer is based on the 2018
recommendations of the International Federation of Gyne-
cology and Obstetrics (FIGO) [2]. As HPV vaccination and
cervical cytology screening become more available, new
cases of cervical cancer are gradually reducing, which al-
lows patients to be detected and treated at earlier stages [3].
It remains that there is still a large population of women
who do not have access to vaccines or cervical cytology
screening, especially in developing countries [1], who are
often first diagnosed as being stage Ⅲ–Ⅳ [4–6]. Within
the first two years after diagnosis, approximately 15% to
61% of cervical cancer patients will develop recurrent and

metastatic (r/m) disease [7]. The prognosis of cervical can-
cer is closely related to the histological type and FIGO
stage. Early-stage cervical cancer has a 5-year survival rate
of more than 90%, while advanced, metastatic, and recur-
rent cervical cancer has a 5-year survival rate of approxi-
mately 17% [8].

The initial therapeutic choice is based on the FIGO
stage and histological type of cervical cancer. For early-
stage patients, surgery might be the first choice, and
for advanced and metastatic patients, a combination of
chemotherapy and radiation is often be a better choice.
However, systemic chemotherapy has limitations, like se-
vere adverse effects (AEs) and a limited therapeutic win-
dow. Conversely, r/m cervical cancer has limited curative
options.

In recent years, the research in molecular biology
and tumor-host immune system reaction has rapidly in-
creased, which has resulted in novel therapeutic strategies,
especially immunotherapy for advanced and r/m cervical
cancer (CC) patients. The main immunotherapy meth-
ods include immune checkpoint inhibitors (ICIs), cancer
vaccines, adoptive cell transfer (ACT), and lymphocyte-
promoting cytokines [9,10].
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2. First-Line Immunotherapies for
Recurrent and Metastatic Cervical Cancer

Gynecologic Oncology Group (GOG) 240 is a phase
III trial. It demonstrated that the combination of standard
chemotherapy and bevacizumab can significantly improve
overall survival (OS), which has resulted in the use of be-
vacizumab with chemotherapy as a standard first-line treat-
ment for r/m CC [11,12].

Several trials have evaluated the efficacy and safety of
adding ICIs into the standard therapy in r/m CC [13]. Tu-
mor cells express immune checkpoints, and ICIs can block
the interaction between immune cells and tumor cells, thus
blocking the inhibitory effect of tumor cells on immune
cells [14–16]. The programmed cell death protein 1 (PD-1)
axis is the most well-known immune checkpoint pathway,
which can inhibit immune response in cervical cancer [17–
21].

2.1 Pembrolizumab
Prolonging survival while improving quality of life is

the goal of treatment for patients with cervical cancer. The
first-line therapy for r/m cervical cancer is pembrolizumab
plus platinum chemotherapy (cisplatin or carboplatin) with
or without bevacizumab [22]. Pembrolizumab is a mono-
clonal antibody that binds to the PD-1 receptor and blocks
the interaction with programmed death-ligand 1 (PD-L1)
and programmed death-ligand 2 (PD-L2), thereby blocking
the inhibiting effect of tumor cells on immune cells. Pem-
brolizumab has been approved by the US Food and Drug
Administration (FDA) as a first-line therapy for r/m cervi-
cal cancer, especially for PD-L1-positive cervical cancer.

The KEYNOTE-826 study is a multicenter, random-
ized, double-blind, placebo-controlled phase III trial that
has generated a body of published literature demonstrating
the importance of pembrolizumab in persistent and r/m CC
[23–25].

Patients were enrolled with persistent, recurrent, or
metastatic cervical cancer. They were randomized 1:1
to receive pembrolizumab or placebo every 3 weeks
with platinum-based chemotherapy with or without beva-
cizumab (based on the investigator’s choice).

A total of 548 patients with a PD-L1 combined posi-
tive score (CPS)≥1 were enrolled. The trial reported some
statistics in 2021. Median progression-free survival (PFS)
in the pembrolizumab group was 10.4 months and placebo
group was 8.2 months (hazard ratio (HR) for disease pro-
gression or death = 0.62; 95% confidence interval (95%
CI): 0.50–0.77; p < 0.001). In 317 patients with a PD-
L1 CPS ≥10, PFS was 10.4 months in the pembrolizumab
group and 8.1 months in the placebo group (HR = 0.58;
95% CI: 0.44–0.77; p < 0.001). The 24-month OS in pem-
brolizumab group and placebo group was 53% and 41.7%
respectively (HR = 0.64; 95% CI: 0.50–0.81; p < 0.001)
[23].

The final data of KEYNOTE-826 was reported in
2023 [25]. The median follow-up time was 39.1 months
(range, 32.1–46.5 months). The results demonstrated that
the combination of pembrolizumab with chemotherapy,
with or without bevacizumab, can significantly improve the
OS for patients [25].

To evaluate the change in health-related quality-of-life
(HRQoL) while OS and PFS have been improved between
the pembrolizumab group and placebo group, more work
was done in KEYNOTE-826. Approximately 617 patients
were enrolled in the study, while 587 (95%) patients re-
ceived at least one dose of study treatment, and also accom-
plished at least one post-baseline patient-reported outcome
(PROs) and PRO analyses. The median follow-up time was
22.0 months. Results demonstrated that the pembrolizumab
group did not negatively affect HRQoL compared with the
placebo group [26]. The efficacy, safety, and benefits of
pembrolizumab in patients with persistent and r/m cervical
cancer are strongly supported. The clinical significance of
the OS and PFS improvements has been enhanced with the
value of immunotherapy being demonstrated [11,25–27].

2.2 Atezolizumab
The phase III BEATcc/ENGOT-Cx10/GEICO-68-

C/JGOG-1084/GOG-3030 study is ongoing [28]. It eval-
uating atezolizumab (1200 mg) versus placebo in combi-
nation with platinum-based chemotherapy for patients with
persistent or r/m cervical cancer. The number of 410 pa-
tients were included from 8 October 2018, to 20 August
2021. Median PFS in the atezolizumab group and placebo
group was 13.7 months (95% CI: 12.3–16.6) and 10.4
months (95% CI: 9.7–11.7), respectively (HR = 0.62; 95%
CI: 0.49–0.78; p< 0.0001). At the interim OS analysis, the
median OS was 32.1 months (95% CI: 25.3–36.8) and 22.8
months (95%CI: 20.3–28.0), respectively (HR = 0.68; 95%
CI: 0.52–0.88; p< 0.005). Mild adverse effects such as di-
arrhea, arthralgia, pyrexia, and rash were increased in the
atezolizumab group. Grade 3 or worse adverse effects were
found in 79% of patients in the atezolizumab group and
75% of patients in the placebo group. The combination of
atezolizumab with platinum-based chemotherapy plus be-
vacizumab has been demonstrated to significantly improve
PFS and OS in r/m cervical cancer [28].

3. Second-Line Immunotherapies for
Recurrent and Metastatic Cervical Cancer

Multiple other immunotherapies are evaluated for r/m
cervical cancer and the FDA has approved some combina-
tions as second-line therapies.

3.1 Cadonilimab
Cadonilimab (AK104) is a bispecific PD-1/cytotoxic

T-lymphocyte-associated antigen-4 (CTLA-4) antibody,
which shows potential clinical benefits in treating malig-
nant tumors. It is approved as a breakthrough therapy des-

2

https://www.imrpress.com


ignation by China’s National Medical Products Adminis-
tration (NMPA). A multicenter, open-label, phase II trial
was conducted in 30 hospitals across China between 2019
and 2021, NCT03852251, and primary findings were pub-
lished [29]. The trial included 111 cervical cancer patients.
In phase II, the median follow-up time was 14.6 months,
while the objective response rate was 32.3% (32/99, 95%
CI: 23.3–42.5). Results showed an encouraging tumor re-
sponse rate to cervical cancer, demonstrating that cadonil-
imab is a potential treatment for r/m cervical cancer.

3.2 Cemiplimab
Cemiplimab is a PD-1-blocking monoclonal antibody

[30]. EMPOWER-Cervical 1/GOG-3016/ENGOT-cx9 is a
phase III, randomized study of cemiplimab. This trial en-
rolled patients who had received first-line platinum-based
therapy followed by progression of their cervical cancer
with investigators choosing cemiplimab or chemotherapy
as therapeutic choices. Cemiplimab has shown a significant
benefit in global health status (GHS), quality of life (QoL),
and physical functioning (PF) in recurrent and metastatic
cervical cancer [31].

There were 608 patients assigned in a 1:1 ratio to the
open-label cemiplimab group (350 mg intravenously ev-
ery 3 weeks) and the chemotherapy group (based on the
investigator’s choice in 6-week cycles). The median OS
in the cemiplimab group was 12.0 months and 8.5 months
in the chemotherapy group (HR = 0.69; 95% CI: 0.56–
0.84; p < 0.001). Median OS was significantly longer
with cemiplimab rather than the chemotherapy group in
the squamous-cell carcinoma (SCC) patients (11.1 months
(95% CI: 9.2–13.4) and 8.8 months (95% CI: 7.6–9.8)),
respectively. Median OS was also significantly longer in
the cemiplimab group rather than the chemotherapy group
in adenocarcinoma (AC) and adenosquamous carcinoma
(ASC) patients (13.3 months (95% CI: 9.6–17.6) and 7.0
months (95% CI: 5.1–9.7)) [32].

In the overall population, the median PFS of the cemi-
plimab group and chemotherapy group was 2.8 months and
2.9 months (HR = 0.75; 95% CI: 0.63–0.89; p < 0.001).
HR indicated that the cemiplimab group had a significantly
longer median PFS as compared to the chemotherapy group
[32].

Eighty eight percent of cemiplimab group patients suf-
fered treatment-related adverse events while those who re-
ceived chemotherapy had a rate of 91.4%. AEs of grade 3 or
higher were lower for cemiplimab than chemotherapy (45%
vs. 53.4%). Adverse events leading to death in cemiplimab
group and chemotherapy group was 1.7% vs. 0.7%, respec-
tively. None of the AEs leading to death were considered to
be related to cemiplimab [32]. Research demonstrated that
cemiplimab can significantly improve OS as compared to
single-agent chemotherapy in r/m cervical cancer patients,
and could be an alternative choice after first-line platinum-
containing chemotherapy.

3.3 Zimberelimab
Zimberelimab is a fully human monoclonal im-

munoglobulin G4 (IgG4) against the PD-1 receptor, with
high affinity and selectivity, which was investigated as an
immunotherapy for patients with PD-L1-positive r/m cer-
vical cancer that failed 1 or more prior chemotherapy reg-
imens [33]. A phase II, single-arm, open-label registra-
tional study enrolled a total of 105 r/m cervical cancer PD-
L1-positive patients who had progressed after chemother-
apy. Patients were treated with zimberelimab (240 mg in-
travenously every 2 weeks) for 2 years until disease pro-
gressed, adverse effects became unacceptable, or with-
drawal from the trial. The mean duration of follow-up time
was 16.9 months (range, 16.3–18.4). The rate of objec-
tive response was 27.6%, and the rate of disease control
was 55.2%. Median OS and PFS were 16.8 months and
3.7 months. Treatment-related adverse events occurred in
78.1% of all patients [34].

The study demonstrated that zimberelimab monother-
apy has a durable anti-tumor activity, and the safety is also
acceptable which supports that it could be an optimal treat-
ment choice for r/m cervical cancer patients.

3.4 Balstilimab + Zalifrelimab
Balstilimab (bal) is a fully-human monoclonal anti-

body, that binds with PD-1 and prevents the interaction with
its ligands PD-L1 and PD-L2, thereby blocking the inhibit-
ing effect of tumor cells on immune cells [35]. The efficacy
and safety of balstilimab was evaluated in patients with pre-
viously treated r/m CC [36]. A trial enrolled 161 patients
treated with balstilimab (3 mg/kg intravenously once ev-
ery two weeks). The rate of objective response in patients
with PD-L1-positive tumors was 20%, while the rate was
7.9% in PD-L1-negative tumors. The rate of disease control
was 49.3%. Balstilimab demonstrated meaningful response
rates with manageable safety [37].

Zalifrelimab (zal) is a fully-human anti-CTLA-4 an-
tibody. The combination of bal with zal has received
FDA fast-track designation for r/m CC. NCT03495882 is a
phase II trial evaluating the combination of bal + zal in pa-
tients with r/m cervical cancer who recurred after one prior
platinum-based treatment. One hundred fifty five patients
were enrolled in the trial and treated with a combination of
balstilimab (once every 2 weeks) with zalifrelimab (once
every 6 weeks). The overall rate of objective response was
25.6% (95% CI: 18.8–33.9). The rate of objective response
was 32.8% and 9.1% in patients with PD-L1-positive and
PD-L1-negative tumors. The rate of overall disease control
was 52% (95% CI: 43.3–60.6) [38,39]. The median follow-
up time was 21 months, the median PFS was 2.7 months,
and overall survival was 12.8 months. The 6-month overall
survival was 69.2% (95% CI: 60.1–76.7) and the 12-month
overall survival was 53.3% (95% CI: 43.8–61.9). Severe
AEs were observed in 16 patients (10.3%).
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3.5 Tisotumab Vedotin
Tisotumab vedotin (TV) is an antibody-drug conju-

gate (ADC) medication, which comprises a monoclonal an-
tibody against tissue factor and monomethyl auristatin E
(MMAE), which leads to apoptotic cell death.

NCT03438396 is a multicenter, single-arm, open-
label, phase II trial, which was conducted across 35
academically-based centers. The patients included had r/m
SCC, AC, or ASC of the cervix. A total of 102 patients
were enrolled, 101 of them received at least 1 dose of TV
(up to a maximum of 200 mg, intravenously once every 3
weeks) until progression or intolerable toxicity. The me-
dian follow-up time was 10.0 months. The rate of con-
firmed objective response was 24%. Thirteen patients suf-
fered serious treatment-related AEs. One death was consid-
ered related to the therapy because of septic shock, while 3
death were considered to be unrelated to the treatment [40].

3.6 Nivolumab
Nivolumab is a human monoclonal antibody against

the PD-1. A phase II trial evaluated the clinical activity of
nivolumab in patients with advanced or recurrent cervical
cancer. The rate of objective response of nivolumab was
25%. The 6-month OS was 84%, and the median PFS was
5.6 months. Results demonstrated that those patients who
were PD-L1-positive (33%) had a better objective response
rate versus PD-L1-negative patients (0%), and PD-L1 ex-
pression and microsatellite-instability status might be po-
tential efficacy biomarkers [41].

4. Discussion
Despite screening and vaccination, cervical cancer,

especially those experiencing r/m disease, remains a major
cause of mortality worldwide. As the therapeutic process of
r/m cervical cancer is long and complex, a search for novel
and safe efficacy prediction markers and precise individu-
alized treatment will become the main direction of clinical
research.

PD-L1 expression is commonly found in cervical can-
cer, and seems to be a biomarker to some ICIs. KEYNOTE-
826 demonstrated that the combination of pembrolizumab
and chemotherapy with or without bevacizumab can signif-
icantly improve OS and PFS of PD-L1 positive r/m cervi-
cal cancer. Researchers have shown no evidence to support
using pembrolizumab for PD-L1 negative r/m cervical can-
cer, and even for PD-L1 positive patients, there is no evi-
dence to support pembrolizumab for this population [42].
The results of ENGOT-Cx10–GEICO 68-C–JGOG1084–
GOG-3030 demonstrated that the inclusion of atezolizumab
significantly enhanced the effectiveness of first-line beva-
cizumab and chemotherapy for r/m cervical cancer. This
benefit was observed in a patient population despite PD-
L1 status. These results show that for r/m cervical cancer,
especially those with PD-L1 negative status, atezolizumab
might be a good choice for immunotherapy.

NCT03852251 showed that the use of cadonilimab re-
vealed an encouraging tumor response rate, but lacked the
statistics of OS and PFS. Cemiplimab can significantly im-
prove OS in r/m cervical cancer patients and might be used
after first-line platinum-containing chemotherapy. To those
PD-L1-positive r/m CC patients who could not accept first-
line immunotherapy, zimberelimab demonstrated a durable
anti-tumor activity and manageable safety profile and could
be an optimal treatment choice for those patients. Bal + zal
and nivolumab both show a higher objective response rate
in PD-L1-positive tumors and could be used as second-line
immunotherapy for PD-L1-positive r/m cervical cancer pa-
tients.

Currently there are more available immunotherapeutic
options for PD-L1-positive r/m CC, and the improvement
for OS, PFS, and objective response rate have been proven.
However, for PD-L1-negative r/m CC, there are limited
therapeutic options compared with PD-L1-positive r/m CC.
It is critical to find more potential efficacy biomarkers to
identify those who would receive the greater benefit from
all the drugs, especially for PD-L1-negative r/m CC.

After analyzing the latest literature of pharmacother-
apy, D’Oria et al. [9] stated that besides clinical trials, pri-
mary and secondary prevention remains the fundamental
goal to reduce the burden of cervical cancer.

In this review, the researches mainly focused on SCC,
AC, and ASC histologic types. Therefore, numerous rare
histologic types of cervical cancer are more aggressive [43].
There is little guidance on optimal therapy, and for pa-
tients who suffer from rare histologic types of cervical can-
cer, they had a median recurrence of 16 months and 40
months of median OS [43,44]. Some neuroendocrine tu-
mors treated with nivolumab and adoptive immune cell
therapywere reported as case reports [45–47]. Further stud-
ies of immunotherapy should pay more attention to these
rare tumors.

5. Conclusions
Immunotherapy is now a new solution for cancer treat-

ment. Pembrolizumab and atezolizumab are now approved
as first-line treatment options and can significantly improve
the OS and PFS of r/m CC patients. Some combinations
have been approved as second-line therapies, including
cemiplimab, cadonilimab, zimberelimab, balstilimab and
zalifrelimab, nivolumab, and tisotumab vedotin. Differ-
ent agents have their own advantages in different aspects.
However, limited agents for second-line immunotherapy
compared OS and PFS with first-line therapy. Immunother-
apy has become a promising avenue for the treatment of r/m
cervical cancer. But more work should be done to search for
novel and safe efficacy prediction markers and precise in-
dividualized treatment. Immunotherapy is and will be new
hope for r/m cervical cancer patients.
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