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 CURRENT
OPINION Current opinions: updates on the changing

landscape in the management of cervical cancer
1040-872X Copyright © 2024 Wolte

Copyright © 2024 Wolte
a,b c b,c
Puja S. Venkat , Alexandra H. Smick and Ritu Salani
Purpose of review

To review the recent updates in the management of cervical cancer across all stages of the disease.

Recent findings

After decades of minor advances, the landscape in cervical cancer is now rapidly changing. Recent studies
have reported across the cervical cancer spectrum and on different therapeutic modalities. First, less radical
surgery in the assessment and management of patients with early-stage, low-risk disease has been shown to
be a safe option with reduced morbidity. The role of checkpoint inhibitor therapy in combination with
chemotherapy and radiation has demonstrated improved survival outcomes, moving immunotherapy to
earlier lines of therapy. The options for systemic therapy continue to include checkpoint inhibitors as well as
treatment with antibody drug conjugates (ADCs) in the recurrent setting. Additional research continues to
focus on targeting biomarkers in this disease.

Summary

In this paper, we will review the practice-changing trials impacting early stage, locally advanced, and
recurrent cervical cancer patients. Despite advances, the limited survival for these patients continues to
highlight the need for access to preventive healthcare (vaccine/cytology) and clinical trials to continue to
make advances.

Keywords

cervical cancer, chemoradiation, pembrolizumab, radical hysterectomy, tisotumab vedotin
INTRODUCTION recurrence (tumor �2 cm, no lymph node metasta-
Though the highest impact is in the developing
world, cervical cancer continues to have a signifi-
cant impact globally with an estimated 604 127
cases and 341 831 deaths in 2020 [1]. As the median
age for patients with cervical cancer is 50 [2], studies
have emphasized the need to focus on improving or
maintaining survival outcomes while enhancing
quality of life and reducing morbidity. Recently,
trials have resulted that have accomplished these
goals for cervical cancer patients. In this review, we
will focus on new updates in the management of
patients with cervical cancer across the spectrum of
the disease.
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Surgical management

Standard of care for early-stage cervical cancer (stage
IA1 to IB2) is hysterectomy with or without lymph
node evaluation and ovarian conservation depend-
ing on stage and patient risk factors. Since 2018,
advanced imaging can now be used for staging
purposes [3]. Fertility-preservation is considered
an option for early-stage disease at low risk of
rs Kluwer Health, Inc. All rights rese

rs Kluwer Health, Inc. Una
sis) including cold knife conization and trachelec-
tomy. Results from recent trials have shifted surgical
practice towards an open approach and less radical
surgery given equivalent oncologic outcomes and
improved quality of life (QoL).

Prior to 2018, treatment of early-stage cervical
cancer was largely with minimally invasive surgery
(MIS). The LACC trial was a phase 3 noninferiority
trial that compared MIS to open abdominal radical
hysterectomy in patients with IA1 (with LVSI), IA2,
or IB1 cervical cancer. The updated final analysis was
published in 2024 and showed a 4.5-year disease-
free survival (DFS) and overall survival (OS) favoring
rved. www.co-obgyn.com
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KEY POINTS

� Simple hysterectomy is not inferior to radical
hysterectomy in early-stage, low risk cervical cancer.

� Sentinel lymph node mapping has acceptable sensitivity
and negative predictive value for lymph node
metastases in early-stage cervical cancer.

� The addition of concurrent and maintenance
pembrolizumab to chemoradiation (CRT) for high-risk,
locally advanced cervical cancer resulted in improved
progression free survival and overall survival.

� Platinum-based chemotherapy, bevacizumab, and
pembrolizumab should be considered standard of care
for programmed death ligand 1 (PD-L1)
positive disease.

� Tisotumab vedotin demonstrated improved survival
outcomes in the recurrent setting when compared to
single agent chemotherapy.

� Trastuzumab deruxtecan is an option for patients whose
tumors have 3þ human epidermal growth factor
receptor 2 (HER2) expression on immunohistochemistry.

Gynecologic cancer

D
ow

nloaded from
 http://journals.lw

w
.com

/co-obgyn by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

2+
Y

a6H
515kE

=
 on 10/09/2024
open surgery [DFS: 96% open vs. 85% MIS; 95%
confidence interval (CI), –15.8 to –6.3; P¼ .95; OS:
96.2% open vs. 90.6% MIS; 90% CI, 1.32–5.59;
P¼0.007] [4

&&

]. Since the results of this study were
published, the trend has moved towards open
abdominal surgery for early-stage cervical cancer.
However, criticisms of the LACC trial have included
the use of uterine manipulators and no standard
system for tumor containment [5]. The ROCC trial is
a phase 3, randomized controlled trial (RCT), cur-
rently enrolling patients to compare MIS (robot-
assisted) to open abdominal radical hysterectomy
Table 1. Comparison of trial designs for the CONCERV and SHA

Study criteria CONCERV trial (2021)

Study type Prospective, single arm

Stage IA2 to IB1

Histology squamous cell (any grade) or adenoca
(grade 1 or 2 only) histology

Tumor size <2 cm

LVSI allowed No

Depth of invasion <10 mm

Metastatic disease Imaging must be negative

Cone margins Negative

Primary outcome 2-year incidence of recurrence

2 www.co-obgyn.com

Copyright © 2024 Wolters Kluwer Health, Inc. Unauth
with standardized procedures intended to reduce
the risk of peritoneal contamination [6].

Surgical advances in early-stage cervical cancer
also include a trend towards simple hysterectomy.
The CONCERV trial was a prospective single-arm
study of patients with stage IA2 to IB1 cervical
cancer who underwent simple hysterectomy with
lymph node assessment after cold knife cone with
negative margins (Table 1). Results demonstrated a
2-year recurrence rate of 3.5% (95% CI, 0.9–9.0) [7].
This was followed by the SHAPE trial, a prospective
RCT published in 2024, which compared simple
hysterectomy to radical hysterectomy (both with
lymph node assessment) in patients with IA2 to
IB1 cervical cancer (Table 1). Results showed a sim-
ilar 3-year pelvic recurrence rate between the two
surgical routes (2.17% radical vs. 2.53% simple; 90%
CI, �1.62 to 2.32). QoL outcomes demonstrated
lower rates of urinary incontinence (UI) and urinary
retention (UR) in the simple hysterectomy cohort
(UI: 4.7% simple vs. 11% radical; P¼0.048; UR:
0.6% simple vs. 9.9% radical; P<0.001) [8

&&

]. Simple
hysterectomy is now frequently adopted in this
patient population given similar recurrence rates
and improved QoL outcomes. However, radical hys-
terectomy may still be offered in patients with IB1
(with extensive stromal invasion) or IB2 cervical
cancer.

Complete pelvic lymph node dissection (PLND)
in early-stage cervical cancer is also being challenged
with the study of sentinel lymph node (SLN) map-
ping. The goal of SLN is to maintain equivalent
detection rates ofmetastatic diseasewhile decreasing
surgicalmorbidity. The SENTICOL-1 study evaluated
the sensitivity and negative predictive (NPV) of SLN
mapping compared to complete PLND in early-stage
cervical cancer and found that SLN mapping had a
PE studies [7,8&&]

SHAPE trial (2024)

Phase 3 RCT

IA2 to IB1

rcinoma squamous-cell carcinoma, adenocarcinoma,
or adenosquamous carcinoma

�2 cm

Yes

<10mm or
< 50% cervical stromal tissue on MRI

Imaging must be negative

Positive allowed

Pelvic recurrence at 3 years

Volume 36 � Number 00 � Month 2024
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sensitivity of 92% (95%CI, 74–99) andNPVof 98.2%
(95% CI, 74–99) [9]. The SENTICOL-2 study
then followed up on the surgical morbidity and
QoL outcomes of this cohort and showed a decrease
in lymphatic morbidity and nerve injury in the SLN
mappinggroup [10].Weare still awaiting results from
the SENTICOL-3 study to validate the DFS and QoL
results [11].
Radiation therapy in the management of
cervical cancer

Radiation plays a critical role in treating early stage
and locally advanced cervical cancer (LACC). For
early-stage disease, radiation is used in the adjuvant
setting with recommendations based on pathologic
intermediate or high-risk factors (Table 2). For
patients with �2 intermediate risk factors current
recommendation is for adjuvant radiation alone
[12]. However, the pending GOG 0263 trial is inves-
tigating if the addition of concurrent cisplatin to
adjuvant radiation will result in survival benefits in
this intermediate risk group. For patients with high-
risk features following surgery, standard of care is
chemoradiation (CRT) [13]. In the RCT RTOG/GOG
0724, the role of adjuvant systemic therapy follow-
ing CRT was evaluated in patients with high-risk
factors after surgery for early-stage disease [14

&

]. The
results demonstrated no benefit in DFS or OS with
carboplatin and paclitaxel following CRT. This ech-
oes the OUTBACK trial, which demonstrated no
benefit to the addition of adjuvant chemotherapy
to CRT and brachytherapy (BT) in LACC [15].

Though radiation is the backbone for LACC,
recent trials have evaluated how systemic therapies
can be used to improve outcomes. The KEYNOTE A-
18/ENGOT-cx11/ GOG-3047 trial evaluated the
addition of pembrolizumab, a PD-1 inhibitor, given
concurrently and as a maintenance strategy to
standard CRT and BT [16

&&

]. This RCT enrolled over
1000 patients from 176 centers and 30 countries.
Patients had high risk advanced disease with either
FIGO 2014 IB2-IIB node positive or stage III-IVA
disease (approximating to FIGO 2018 IIIA–IVA).
At the prespecified interim analysis, a statistically
Table 2. Pathologic risk factors indicating adjuvant

treatment in early-stage cervical cancer [12,13]

Intermediate-risk factors High-risk factors

Tumor >4 cm Parametrial involvement

>1/3 cervical stromal invasion Pelvic lymph node involvement

Lymphovascular space invasion Positive margin

1040-872X Copyright © 2024 Wolters Kluwer Health, Inc. All rights rese

Copyright © 2024 Wolters Kluwer Health, Inc. Una
significant improvement in progression-free sur-
vival (PFS) was seen with the addition of pembroli-
zumab to standard therapy. PFS at 24months was
68% in the pembrolizumab-CRT group vs. 57% in
the placebo-CRT group with a hazard ratio (HR) for
disease progression or death of 0.70 (95% CI 0.55–
0.89, P¼0.0020). Though the OS at 24months did
not reach statistical significance at the first analysis
(87% pembrolizumab-CRT arm vs. 81% placebo-
CRT arm, the sponsor Merck has stated that at the
second prespecified interim analysis, a statistically
significant OS benefit was seen with the addition of
pembrolizumab [17].

The Gynecologic Cancer InterGroup INTER-
LACE trial took a different approach investigating
the benefit of induction chemotherapy to CRT [18].
INTERLACE randomized 500 patients to neoadju-
vant dose dense weekly paclitaxel plus carboplatin
for 6weeks followed by CRT compared to standard
CRT alone. FIGO 2008 Stage IB1 node positive, IB2,
II, IIIB, and IVA stages were eligible (approximating
to stage IB3–IVA excepting stage IIIA or IIIC2). After
a median follow-up of 64months, the induction
chemotherapy arm demonstrated a statistically sig-
nificant improvement in PFS (73% vs. 64% at
5years, HR¼0.65; 95% CI¼0.46–0.91, P¼0.013)
and OS (80% vs. 72% at 5years, HR¼0.61, 95%
CI¼0.4–0.91, P¼0.04).

Comparing these trials, KEYNOTE A18 enrolled
>1000 patients from 2020 to 2022 while INTER-
LACE enrolled 500 patients from 2012 to 2022. It
is important to note that radiation techniques have
changed dramatically over the extended time frame
of INTERLACE and may have impacted results. Fur-
thermore, KEYNOTE A18 enrolled patients with
more advanced disease (FIGO 2018 IIIA–IVA) while
INTERLACE enrolled a wider and more favorable
range of stages (FIGO 2018 IB3-IVA excluding IIIA
and IIIC2). Is induction chemotherapy worth the
added toxicity in earlier stage disease? Will it play a
role in cases where pembrolizumab may not be
available or accessible to patients? Finally, KEY-
NOTE A18 enrolled patients from 30 different coun-
tries while INTERLACE enrolled almost exclusively
from the United Kingdom andMexico. This leads to
the question are the INTERLACE results applicable
globally? We eagerly anticipate publication of the
INTERLACE data andOS data fromKEYNOTE A18 to
allow in depth comparison of these two practice-
changing clinical trials.

Advances in radiation technologies are also
changing the landscape of adjuvant pelvic radio-
therapy for gynecologic malignancies. RTOG 1203
randomized cervical and uterine cancer patients to
adjuvant 4-field radiotherapy or intensity modu-
lated radiotherapy (IMRT) demonstrating improved
rved. www.co-obgyn.com 3
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quality of life with IMRT, cementing IMRT as stand-
ard of care for adjuvant gynecologic pelvic radio-
therapy [19]. More recently, the prospective Phase
1/2, nonrandomized SPARTACUS trial evaluated the
safety of adjuvant stereotactic hypofractionated
radiation to the pelvis for uterine cancers. This study
demonstrated acceptable short-term toxicity with
long term data forthcoming [20]. Though we should
be cautious in extrapolating endometrial cancer
data to cervical cancer due to differences in surgery
and radiation fields, the technique is promising, and
future studies including hypofractionated radiation
are warranted for cervical cancer.
Frontline systemic therapy

The first line management for recurrent, persistent,
or metastatic cervical cancer (m/rCC) is platinum-
based chemotherapy. Since 2014, the incorporation
of bevacizumab to chemotherapy has demonstrated
an improvement in objective response rates (ORR)
and survival outcomes and was adopted as the
standard of care for most patients. However, some
patients may not be candidates for the addition of
bevacizumab due to extensive pelvic disease burden
or adverse events like hypertension, thromboem-
bolic events, and gastrointestinal fistula formation
[21].

KEYNOTE-826 introduced immune checkpoint
inhibitors (ICI) to the frontline setting in 2021. This
phase 3 RCT evaluated the addition of pembrolizu-
mab to platinum-based chemotherapy � bevacizu-
mab. Results showed that programmed death ligand
1 (PD-L1) positive patients with a combined positive
score (CPS)�1, which is defined as the proportion of
PD-L1 staining cells to the total number of viable
tumor cells, had improved PFS and OS with the
addition of pembrolizumab (PFS 10.4months pem-
brolizumab vs. 8.2months placebo, HR 0.62, 95%
CI, 0.50–0.77, P<0.001; 24month OS 53% pembro-
lizumab vs. 41.7% placebo, HR 0.64, 95% CI, 0.50–
0.81, P<0.001) [22].

There has been interest in exploring other ICIs
in the frontline setting. BEATcc is a phase 3 RCT that
looked at the addition of atezolizumab (a PD-L1
inhibitor) to platinum-based chemotherapy and
bevacizumab in patients with m/rCC. Unlike KEY-
NOTE-826, bevacizumab was required in BEATcc,
potentially excluding patients with higher-risk dis-
ease. The results showed a PFS and OS benefit with
the addition of atezolizumab to chemotherapy (PFS
13.7months atezolizumab vs. 10.4months placebo,
HR¼0.62, 95% CI 0.49–0.78, P<0.0001; OS
32.1months atezolizumab vs. 22.8months placebo,
HR 0.68, 95% CI 0.52–0.88, P¼0.0046) [23

&

]. Out-
comes based on PD-L1 status have not yet been
4 www.co-obgyn.com

Copyright © 2024 Wolters Kluwer Health, Inc. Unauth
reported and this regimen is not FDA approved at
the time of this report. Future directions for the
frontline treatment of m/rCC include better under-
standing the efficacy of ICI in patients with prior ICI
exposure, particularly with the recent impact of the
KEYNOTE A18 study [16

&&

].
Management of recurrent cervical cancer

Prior to the study of chemotherapy vs. cemiplimab,
a PD-1 inhibitor, in the 2022 EMPOWER Cervical-1/
GOG 3016/ENGOT cx-9 study, there was a paucity
of phase 3 trials in second line or beyond in cervical
cancer [24]. Based on the impact of ICI in m/rCC,
there has been continued efforts to further enhance
the role of immunotherapy in patients with recur-
rent cervical cancer. Recently, the role of dual
immune blockade using atezolizumab � tiragolu-
mab was evaluated in 171 patients with m/rCC with
PD-L1 expression in their tumors in the SKY-
SCRAPER-04 trial. The objective response rate was
15.6% for atezolizumab, comparable to that of other
PD-1/PD-L1 inhibitors in this setting. Unfortu-
nately, there was only a nominal increase in overall
response rate (ORR) to 19.0% with the addition of
tiragolumab and the combination did not signifi-
cantly improve outcomes [25]. Further studies of
immunotherapy combinations are being explored
but will need to account for earlier ICI exposure
[16

&&

,22].
Another interesting area of exploration is the

study of antibody drug conjugates (ADC). Tisotu-
mab vedotin (TV), is an ADC targeting tissue factor,
and has demonstrated some exciting results. Based
on the phase 2 data from InnovaTV204, TV had an
ORR of 24% in the second- or third-line setting and
quickly became a standard option for patients [26].
In 2023, the results of the confirmatory phase 3 trial,
InnovaTV301, resulted. This trial randomized
patients with 1–2 prior systemic therapies to TV
or single agent chemotherapy (pemetrexed, topote-
can, vinorelbine, irinotecan, gemcitabine) [27

&&

].
In the TV arm, a PFS benefit (4.2months vs.
2.9months; HR 0.67) and an OS advantage (11.5
vs. 9.5months; HR 0.70) were reported. Notably,
ORR was 17.8% in the TV arm and 5.2% for the
chemotherapy regimens. Of importance to high-
light is that approximately 25% of patients received
prior immunotherapy in this trial prior to enroll-
ment, representing the current treatment land-
scape. Additionally, there were no new reported
safety signals and ocular toxicity, peripheral neuro-
pathy and bleeding remain adverse events of special
interest [27

&&

]. These data place TV as the second line
therapy option for patients with recurrent cervical
cancer.
Volume 36 � Number 00 � Month 2024
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Recently, the single-arm, open-labeled phase 2
trial, DESTINY PanTumor02 basket trial evaluated
the role of trastuzumab deruxtecan (TDXd), in
patients with recurrent cancer with human epider-
mal growth factor receptor 2 (HER2) expression
2þ or 3þ on immunohistochemistry (IHC)[28].
The ORR was 50% in the entire cervical cancer
cohort (n¼40) and 75% in patients with IHC
3þ tumors (n¼8). Impressively, the median PFS
in those with IHC 3þ tumors had not been reached
after 14months of follow up. It is important to
recognize that IHC 3þ in cervical cancer may be
an uncommon finding, with current prevalence
reported between 4–11% [29]. However, to date,
testing has not been consistent or standardized;
but with routine testing, the true prevalence of
HER2 expression in cervical cancers will be eluci-
dated. Regardless, based on these provocative results
and pending the results of additional studies, TDXd
received accelerated approval in patients with solid
tumors, including m/rCC that have 3þ IHC expres-
sion of HER2.

Despite advances, new studies are ongoing or in
development to continue to capitalize on targets in
cervical cancer. Areas of interest include the use of
tumor infiltrating lymphocytes (TILs) therapy and
HPV 16 vaccine targets as well as the role of ADCs
targeting TROP2 and NECTIN4, both of which are
highly expressed in cervical cancer.
CONCLUSION

Recent advances continue to change the landscape
of cervical cancer. Less radical surgery has been
shown to have comparable oncologic outcomes in
select patients with early-stage cervical cancer and
the role of SLNmapping is more widely accepted. In
the locally advanced setting, the addition of pem-
brolizumab to CRT and BT has received FDA appro-
val in patients with FIGO 2014 stage III and IV
cervical cancer. The role of pembrolizumab (or ate-
zolizumab) in the m/rCC setting is the standard but
may need to be reassessed in those with prior ICI
therapy. Lastly, recent FDA approvals have impacted
the second line setting with new options including
tisotumab vedotin and trastuzumab deruxtecan for
select patients. Though survival rates have improved
over time, clinical trials in all stages of cervical
cancer remain a high priority.
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