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PERSPECTIVES IN CERVICAL CANCER

Recent Developments in the Treatment of 
Advanced or Recurrent Cervical Cancer 

CERVICAL CANCER IS ONE OF the most common 
gynecologic tumors diagnosed worldwide, and most 
early-stage cases can be successfully treated with surgery 
and, often, concurrent chemoradiotherapy.1-4 In the United 
States, however, there are racial and socioeconomic 
disparities in cervical cancer screening, incidence, and 
mortality.5,6 Results from an analysis of US cervical cancer 
incidence data from 2010 to 2014 (59,432 cases) found that 
women living in rural areas had higher rates of localized, 
regional, and distant disease than did women residing 
in urban areas. Furthermore, incidences of regional and 
distant disease were higher among Hispanic and Black 
women than among White women.5 These disparities may 
be exacerbated in the near future as a result of decreased 
access to screening and preventive care that has occurred 
during the COVID-19 pandemic.6

For patients with recurrent, persistent, or metastatic 
cervical cancer, there are limited therapeutic options, 
and the 5-year overall survival (OS) is approximately 
15.0%. In 2014, bevacizumab was added to chemotherapy 
regimens as a first-line treatment for this patient popula-
tion, which resulted in nearly a 4-month increase in OS. 
However, there is still a need for more effective options for 
the second-line setting and beyond. Targeted approaches, 
including the use of immune checkpoint inhibitors, are 
currently being investigated for the treatment of these 
patients. In particular, use of PD-1 and PD-L1 inhibitors 
has achieved favorable efficacy and may be a promising 
approach for cervical cancer treatment.4,7

PD-1/PD-L1 Inhibitors in Cervical Cancer
Various immunomodulatory therapies are under 
investigation in clinical trials, but only CTLA4 inhibitors 
and PD-1/PD-L1 inhibitors have been approved by the 
FDA for cervical cancer. CTLA4 integrates with molecules 
CD80 and CD86, which are present on antigen-presenting 
cells. PD-L1 also expresses on tumor cells, tumor-
associated fibroblasts, and other cell types. Therefore, 
CTLA4 inhibitors regulate T cells within secondary 
lymphoid organs, whereas PD-1/PD-L1 inhibitors regulate 
T cells within peripheral tissues and the tumor micro-
environment. Because targeting the PD-1/PD-L1 signaling 
pathway is more specific to the tumor itself, use of 
PD-1/PD-L1 inhibitors rather than CTLA4 inhibitors may 
result in less damage to healthy tissues.7

The role of the PD-1/PD-L1 immune-checkpoint 
pathway in cancer immune evasion has been extensively 

studied. Various solid tumors, including cervical cancer, 
use this as a mechanism to inhibit the immune system.7,8 
PD-1–positive tumor infiltrating lymphocytes (TILs) were 
identified in 47.0% of patients with cervical cancer in one 
study, whereas another found that 60.8% of stromal cells 
from patients with cervical cancer were PD-1 positive.7,9,10 
Similarly, between 33.0% and 96.0% of cervical cancer cells 
have higher PD-L1 expression than found at baseline.7,11 
This increase in PD-L1 expression by cervical cancer tumor 
cells has been correlated with human papillomavirus 
(HPV) infection.7,12,13 Therefore, the PD-1/PD-L1 pathway is 
a promising immunotherapeutic target for cervical cancer. 
In addition to pembrolizumab, which is already FDA 
approved, several other PD-1/PD-L1 targeted therapies 
have shown potential for use in patients with recurrent or 
advanced cervical cancer.7,14,15

Atezolizumab
Atezolizumab is a monoclonal antibody that targets PD-L1, 
blocking its interaction with PD-1 and the costimulatory 
molecule CD80.14 It is indicated for the treatment of 
urothelial carcinoma, triple-negative breast cancer, 
non–small cell lung cancer (NSCLC), small cell lung cancer 
(SCLC), hepatocellular carcinoma (HCC), and melanoma.16 

The therapeutic value of atezolizumab plus bevacizumab 
for the treatment of advanced cervical cancer was explored 
in a phase 2, multicenter, single-arm clinical trial spon-
sored by the National Cancer Institute (NCT02921269). In 
the analysis, 11 patients were treated with a combination 
of 15 mg/kg bevacizumab and 1200 mg atezolizumab given 
intravenously (IV) every 3 weeks. The primary end point, 
assessed by a Simon 2-stage phase 2 design, was objective 
response rate (ORR), with a desirable response rate of 0.40. 
At least 2 of 10 patients needed to demonstrate a response 
in the first stage for the study to advance to stage 2. At the 
time of the efficacy analysis, all patients in the evaluable 
population (n = 10) had died; the confirmed ORR was 0.0%. 
Thus, the combination of bevacizumab and atezolizumab 
did not meet the predefined efficacy end point. Notably, 
2 patients achieved an unconfirmed partial response (PR) 
at the first or second scans but progressed afterward. The 
disease control rate (DCR) was 60.0% (complete response 
[CR], 0.0%; PR, 0.0%; stable disease, 60.0%), with a median 
progression-free survival (PFS) of 2.9 months and OS 
of 8.9 months.14

The safety analyses included all 11 patients, and the 
overall rate of grade 3 or 4 treatment-related adverse events 
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(TRAEs) was 36.4%. No treatment-related deaths occurred. 
Two patients discontinued treatment after developing 
potentially treatment-related grade 3 neurologic events; 1 
patient had encephalopathy and meningitis, and the other 
had arachnoiditis. Overall, the most commonly occur-
ring AEs were hypertension (18.0%) and gastrointestinal 
(GI) fistula (18.0%). The most common TRAEs included 
fatigue (36.0%), increased aspartate aminotransferase level 
(27.0%), nausea (27.0%), fever (27.0%), increased alanine 
aminotransferase level (18.0%), diarrhea (18.0%), and 
dyspnea (18.0%).14

Cemiplimab
Cemiplimab, a human PD-1–blocking monoclonal 
antibody, is the first and only agent indicated to date 
for the treatment of patients with locally advanced or 
metastatic basal cell carcinoma who cannot be treated 
with a Hedgehog pathway inhibitor because of previous 
treatment or intolerance.17 It is also indicated as a first-line 
treatment option for patients diagnosed with NSCLC 
with high PD-L1 expression and no EGFR, ALK, or ROS1 
abnormalities, as well as for cutaneous squamous cell 
carcinoma (SCC). As a PD-1 blocking agent, cemiplimab 
prevents binding of PD-L1 and PD-L2 and allows T cells to 
mount an immune response against the tumor.18,19

The open-label, randomized, phase 3 EMPOWER-
Cervical 1/GOG-3016/ENGOT-cx9 (NCT03257267) clinical 
trial compared cemiplimab with investigator’s choice (IC) 
single-agent chemotherapy for recurrent or metastatic 
(R/M) platinum-refractory cervical cancer. The trial ended 

early based on positive results demonstrating a benefit in 
OS, which was the primary end point.15,20,21

The study enrolled 608 patients, regardless of PD-L1 
expression. Of these, 477 patients had cervical SCC, and 
131 patients had adenocarcinoma (ADC). The median 
age of patients was 51 years, and they all had ECOG 
performance status (PS) of 0 or 1. Patients received 
either 350 mg IV of cemiplimab every 3 weeks or IC of 
chemotherapy (pemetrexed, vinorelbine, gemcitabine, 
irinotecan, or topotecan) for up to 96 weeks.15

As shown in the Figure,15 the results of this study 
demonstrated that patients treated with cemiplimab 
(n = 304) experienced significantly longer median OS than 
patients treated with IC of single-agent chemotherapy 
(n = 304), regardless of PD-L1 status (12.0 months vs 
8.5 months; HR 0.69, 0.56-0.84; P < 0.001). Among the 
patient subgroups, patients with ADC or adenosquamous 
cervical cancer experienced the longest median OS (13.3 
months) when treated with cemiplimab(n = 65) but the 
shortest median OS (7.0 months) when treated with IC of 
single-agent chemotherapy (n = 66).15

The most common AEs of any grade experienced 
by patients treated with cemiplimab vs IC of single-
agent chemotherapy were anemia (25.0% vs 45.0%, 
respectively), nausea (18.0% vs 33.0%), and vomiting 
(16.0% vs 23.0%). The rate of AE-related discontinuations 
was 8.0% for cemiplimab and 5.0% for IC of chemotherapy.15 

Based on these results, a regulatory submission 
for a cervical cancer indication for cemiplimab is 
expected in 2021.20

AC, adenocarcinoma or adenosquamous cervical cancer; IC, investigator’s choice; R/M, recurrent or metastatic; SCC, squamous cell carcinoma.
aHR 0.69 (0.56-0.84); P < 0.001.
bHR 0.73 (0.58-0.91); P = 0.003.
cHR 0.56 (0.36-0.85); P < 0.005 (nominal P value, not adjusted for multiplicity).

FIGURE. Median OS of Cemiplimab Vs IC of Single-Agent Chemotherapy in Patients With R/M Cervical Cancer 
That Progressed After First-Line Platinum-Based Chemotherapy.15
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Nivolumab
Nivolumab is also a human PD-1–blocking monoclonal 
antibody; to date, it is indicated for the treatment of 13 
types of cancer, including melanoma, NSCLC, SCC of the 
head and neck (SCCHN), and HCC.22,23

The efficacy and safety of nivolumab for the treatment 
of patients with R/M cervical, vaginal, or vulvar cancers 
were assessed in the phase 1/2 CheckMate 358 clinical trial 
(NCT02488759). The study enrolled 24 adult patients with 
an ECOG PS of 0 or 1 and R/M disease who had received 
up to 2 prior systemic therapies. In the cervical SCC cohort 
(n = 19), the median age was 51.0 years; most patients had 
stage IV disease (84.2%), metastases in lymph nodes and 
lungs (40.0%), HPV-positive tumors (83.3%), and PD-L1 
expression of at least 1% (62.5%).24

Patients received 240 mg of nivolumab IV every 2 weeks 
for up to 2 years; the median duration of treatment was 
5.6 months. The median follow-up for patients in the 
cervical SCC cohort was 19.2 months. The primary end 
point of investigator-assessed ORR in the cervical SCC 
cohort was 26.3% (DCR, 68.4%). As for secondary end 
points, the median duration of response (DOR) was not 
reached; the median OS was 21.9 months (OS rate at 
24 months, 49.8%). The median PFS was 5.1 months (PFS 
rate at 12 months, 26.3%). Furthermore, PD-L1 status or 
prior systemic therapy did not considerably affect OS.24

No treatment-related deaths were reported, and the rate 
of grade 3 or 4 TRAEs (including diarrhea, hepatocellular 
injury, and pneumonitis) in the cervical SCC cohort was 
15.8%. The most common TRAEs were GI events (21.1%) 
and skin reactions (21.1%).24

Durvalumab
Durvalumab is a human monoclonal antibody that 
binds PD-L1 and CD80 and blocks PD-L1 activity.25,26 
It is indicated to treat patients with unresectable, 
stage III NSCLC and as a first-line treatment for 
extensive-stage SCLC.25

The ongoing phase 3 CALLA clinical trial (NCT03830866) 
is evaluating the efficacy and safety of durvalumab used 
with and following concurrent chemoradiotherapy as 
compared with concurrent chemoradiotherapy alone in 
patients with stage IB2 (cancer is still in the cervix and 
is 2 cm to 4 cm in size) through stage IVA cervical cancer 
(cancer has spread to nearby organs, such as the bladder 
or rectum).25-28

In addition to chemoradiotherapy (cisplatin or 
carboplatin plus external-beam radiotherapy followed by 
image-guided brachytherapy once weekly for 5 weeks), 
patients will receive either 1500 mg of durvalumab 
or placebo every 4 weeks for 24 cycles. The study will 
enroll fit, adult patients with histologically confirmed 
and previously untreated cervical ADC, cervical SCC, or 

adenosquamous carcinoma that is stage IB2 to IIB (node-
positive) and IIIA to IVA (any node stage) with no evidence 
of metastases.28

The primary end points for this study include PFS based 
on investigator-assessed progression, histopathological 
progression, or death. Secondary end points include 
3-year PFS, PFS in PD-L1–positive patients, ORR, CR, 
distant disease progression, secondary malignancy, 
QOL, and safety.26 

The estimated primary completion date 
is October 27, 2022.28

Pembrolizumab
In 2014, pembrolizumab was the first human 
PD-1–blocking antibody to be approved by the FDA and, as 
of November 2021, is indicated to treat 18 types of cancer, 
including NSCLC, SCCHN, and HCC.29

 Pembrolizumab monotherapy is indicated for the 
treatment of patients with R/M cervical cancer with PD-L1 
expression (combined positive score [CPS] ≥ 1).29,30

The KEYNOTE-826 clinical trial (NCT03635567) assessed 
the safety and efficacy of adding pembrolizumab to 
chemotherapy with or without bevacizumab as a first-line 
treatment for advanced cervical cancer. The study enrolled 
fit, adult patients with previously untreated, measurable, 
and persistent, recurrent, or metastatic ADC, adeno-
squamous carcinoma, or SCC of the cervix that was not 
amenable to curative treatment.31

A total of 617 patients received either pembrolizumab 
or placebo in addition to chemotherapy with or without 
bevacizumab. Of these patients, 548 had a PD-L1 CPS 
of 1 or more, and 317 had a PD-L1 CPS of 10 or more.
The median PFS, a primary end point, was significantly 
longer in the pembrolizumab group in patients with 
a CPS of at least 1 (10.4 vs 8.2 months with placebo, 
respectively; HR for disease progression or death, 0.62; 
95% CI, 0.50-0.77; P < .001), in patients with a CPS of at 
least 10 (10.4 vs 8.1 months; HR, 0.58; 95% CI, 0.44-0.77; 
P < .001), and in the intent-to-treat (ITT) population 
(10.4 vs 8.2 months; HR, 0.65; 95% CI, 0.53-0.79; P < .001). 
The median OS was not reached in the PD-L1–selected 
populations, was 24.4 months in the ITT population, 
and was 16.3 to 16.5 months in the placebo group.31

Various AEs were reported in both the pembrolizumab 
and the placebo groups, with the most common of any 
grade being anemia, alopecia, neutropenia, decreased 
neutrophil count, and hypertension. Common AEs that 
occurred in at least 10% of patients for which there was a 
greater risk in the pembrolizumab group than the placebo 
group were hypothyroidism (18.2% vs 9.1%, respectively) 
and decreased white blood cell count (12.1% vs 7.1%). 
Patients in the pembrolizumab group experienced a higher 
rate of potentially immune-mediated AEs than did patients 



AJMC® Perspectives DECEMBER 2021 13

PERSPECTIVES IN CERVICAL CANCER

in the placebo group (33.9% vs 15.2%). One patient in the 
pembrolizumab group died from encephalitis.31

Experimental Therapies in Cervical Cancer
In addition to research into the growing plethora of 
immunotherapeutic agents described above, there is 
also the development of other promising innovative 
approaches to treat advanced and metastatic cervical 
cancer. Some of these approaches, such as adoptive T-cell 
therapy, antibody-drug conjugates, and DNA damage 
response inhibitors, have been tested in clinical trials for 
the treatment of advanced cervical cancer.4,32-37

Adoptive T-cell Therapy
Adoptive T-cell therapies are an approach whereby 
lymphocytes are isolated from the patient or a donor, 
manipulated and expanded ex vivo, and reinfused into the 
patient in large quantities to target viral or tumor anti-
gens.4,32 Various studies have investigated the potential of 
adoptive T-cell therapy for advanced cervical cancer using 
both tumor-infiltrating lymphocytes and genetically engi-
neered T cells with receptors targeted to HPV16 proteins.4

One such study is the phase 2 study C-145-04 
(NCT03108495) that is evaluating the safety and effi-
cacy of a nonmyeloablative lymphodepletion regimen 
followed by the autologous TIL therapy LN-145 and 
then IL-2 administration for the second-line treatment 
of patients with recurrent, metastatic, or persistent 
cervical carcinoma.34,35

Preliminary results from 27 patients who have at least 
1 resectable lesion (diameter, 1.5 cm) and documented 
disease progression after the most recent therapy 
(mean prior therapies, 3) showed an ORR of 44.0% and 
DCR of 89.0% at the 3.5-month median follow-up.34,35

Antibody-Drug Conjugates
The approach behind the development of antibody-drug 
conjugates is to combine antibodies against antigens 
expressed by tumor cells with a cytotoxic agent, which 
offers the benefits of more targeted cytotoxicity and 
fewer systemic AEs.4,33

Many tumor cells express surface proteins that are 
typically not expressed in nonmalignant cells. These 
surface proteins can then be used as targets for antibody-
drug conjugates.4 In normal physiological conditions, 
the cell-surface protein tissue factor (TF) is a key part 
of the coagulation cascade. However, in oncogenesis, 
TF is involved in cancer-related signaling pathways 
(eg, angiogenesis, tumor progression, and metastases), 
and TF expression is associated with poor clinical 
outcomes. TF is highly expressed in many solid tumors, 
including cervical cancer, making it an appealing thera-
peutic target.4,36

Tisotumab vedotin is an antibody-drug conjugate 
comprising a fully human monoclonal anti-TF antibody 
conjugated to the microtubule-disrupting agent 
monomethyl auristatin E. Its safety and efficacy were 
evaluated in the innovaTV 201 (NCT02001623) phase 
1/2 dose escalation and expansion trial in patients with 
previously treated advanced solid tumors, including 
cervical cancer.4,36

Patients in the cervical cancer cohort received 2.0 mg/kg 
of tisotumab vedotin IV every 3 weeks for up to 12 cycles 
(if clinical benefit was noted after 4 cycles). Of the 
55 patients enrolled into the cervical cancer expansion 
cohort, 73.0% had an ECOG PS of 1; 51.0% had SCC, 35.0% 
had ADC, and most had confirmed TF expression of 
at least 1.0%.36

The primary end point was safety. TRAE discontinuations 
occurred in 18.0% of patients, and 13.0% of patients 
required dose reductions because of TRAEs.35 The most 
common AEs were epistaxis (51.0%), fatigue (51.0%), nausea 
(49.0%), conjunctivitis (42.0%), and alopecia (40.0%). The 
rate of grade 3 or higher AEs was 53.0%; of these, the most 
common were vomiting (7.0%) and constipation (5.0%). 
AEs of special interest that occurred in more than 5% of 
patients were neuropathy events (55.0%), bleeding-related 
events (73.0%), and ocular events (65.0%).36

Among the 51 patients who received a prior treatment, 
the independent review committee-assessed confirmed 
ORR was 24.0%. The median DOR was 6.0 months and 
6-month PFS was 40.0%.36

DNA Damage–Response Inhibitors
Radiation therapy acts primarily by damaging the DNA of 
irradiated cells.4 Damage to DNA activates a network of 
cellular DNA damage responses (DDRs), including DNA 
repair proteins and cell cycle regulators, that attempt to 
repair the lesions so cells can resume the cell cycle and 
growth. For the most part, tumor cells are less capable 
of repairing DNA than are nonmalignant cells, which is 
why radiation therapy can be an effective therapeutic 
approach for cancer. However, some tumor cells develop 
aberrant DDR expression (a fundamental characteristic 
of tumorigenesis), allowing them to become resistant to 
radiation therapy. Therefore, DDR inhibitors could help 
prevent tumor cells from being able to repair the DNA 
lesions caused by the radiation.4

Triapine (3-aminopyridine-2-carboxaldehyde 
thiosemicarbazone) is an inhibitor of ribonucleotide 
reductase, a cell cycle regulator that is a member of 
the DDR network and that has well-characterized 
antiproliferative effects.4,37 It prolongs DNA repair time, 
arresting the cells at the G1/S checkpoint. The safety and 
efficacy of triapine in patients with advanced cervical or 
vaginal cancer were studied in a 6-week, phase 2 pilot 
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study (NCT01835171), during which 13 patients were 
assigned to receive triapine (25 mg/m2) 3 times weekly in 
addition to cisplatin-based chemoradiotherapy. The other 
13 patients in the study were given chemotherapy alone. 
Baseline patient characteristics were balanced across 
the 2 treatment groups; every patient received at least 1 
treatment and was included in the safety analysis.37

The primary end point was the metabolic CR rate, 
which was higher among patients in the triapine group 
than among the chemotherapy group (92.0% vs 82.0%, 
respectively). The estimated 3-year PFS was higher among 
patients treated with triapine than chemotherapy alone 
(92.0% vs 77.0%).37

There were no significant differences regarding 
frequency of AEs between the 2 groups at the median 
follow-up of 40 months. The most common AEs reported 
were fatigue, nausea, diarrhea, electrolyte abnormalities, 
anemia, neutropenia, and leukopenia.37

A phase 3 trial (NCT02466971) is now underway to assess 
OS and PFS in patients treated with triapine.37

Conclusion
Cervical cancer is one of the most common gynecologic 
cancers, and advanced disease is associated with a high 
mortality worldwide.1-5 Immunotherapeutic approaches 
have shown promising results for treating advanced, 
metastatic, or recurrent cervical cancer and have focused 
on targeting HPV oncoproteins, mechanisms of immune 
evasion, and cancer-associated surface proteins.7,12,13

In clinical trials, various PD-1/PD-L1 inhibitors 
(eg, cemiplimab) have had a positive effect on survival 
with tolerable toxicity; approval of these agents will 
expand the treatment landscape for patients with 
cervical cancer.3,6,13,23,25

Other approaches with promising results in early 
clinical trials include adoptive T-cell therapies that induce 
deep and durable responses in a subset of patients, and 
antibody-drug conjugates that target cancer-associated 
surface proteins (eg, TF). This wide range of agents in the 
drug development pipeline suggests potential for more 
therapeutic choices and new opportunities to improve 
outcomes in patients with cervical cancer.4,35-37 ◆
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