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ABSTRACT

In the 2021 series, we not only summarized the major clinical research advances in 
gynecologic oncology but also added discussions to every part, based on communications 
at the conference. A review of cervical cancer included adjuvant treatments such as radiation 
and chemoradiation (concurrent or sequential) after radical hysterectomy in early cervical 
cancer, and immune checkpoint inhibitors in advanced, recurrent, and metastatic disease. 
Ovarian cancer research included studies of secondary cytoreductive surgery in platinum-
sensitive recurrent ovarian cancer, and various trials of immune checkpoint inhibitors with 
or without vascular endothelial growth factor inhibitors and conventional chemotherapy. 
The rechallenge of poly (ADP-ribose) polymerase inhibitor maintenance in heavily 
pretreated ovarian cancer were also addressed. For uterine corpus cancer, dostarlimab 
(anti-programmed cell death protein 1 antibody) alone, or a tyrosine kinase inhibitor in 
combination with pembrolizumab for advanced, metastatic, or recurrent endometrial cancer 
were reviewed. The survival differences between the intensive and minimalist follow-up 
protocols were also described. In this review, we compared salpingectomy with delayed 
oophorectomy and salpingo-oophorectomy in terms of quality of life in BRCA 1 and 2 
pathogenic variant carriers.

Keywords: Immunotherapy; Molecular Targeted Therapy; Poly(ADP-Ribose) Polymerase; 
Adjuvant Chemotherapy; Adjuvant Radiotherapy; Cytoreduction Surgical Procedures; 
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INTRODUCTION

The Journal of Gynecologic Oncology review group has held a conference and compiled a 
list of major clinical studies on gynecologic cancer since 2020. With support from the Asian 
Society of Gynecologic Oncology (ASGO), a review course titled, “Major Clinical Advances 
in Gynecologic Cancer” was held at Daeyang AI Center at Sejong University on December 11, 
2021 (Table S1).
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In this review, we summarized and discussed the major clinical research on gynecologic 
cancer in 2021 (Table 1).

CERVICAL CANCER

The major cervical cancer research findings reported in 2021 can be summarized in the 
following five categories:

1) The STARS trial investigated the role of adjuvant therapy after radical hysterectomy [1].
2)  The OUTBACK trial examined outback chemotherapy after concurrent chemoradiation 

therapy (CCRT) in locally advanced cervical cancer [2].
3)  The KN826 [3] & EMPOWER trials [4] explored the role of immunotherapy in first- and 

second-line chemotherapy.
4)  The innovaTV 204 [5] study aimed to find a new target agent with a higher response rate 

in advanced, metastatic, and recurrent cervical cancer.
5)  The CONCERV trial prospectively evaluated the feasibility of conservative surgery in 

early-stage, low-risk cervical cancer [6].

1. STARS trial
The STARS trial was a phase III randomized controlled trial that compared the effects of 
adjuvant radiation therapy (RT), CCRT, and sequential chemoradiation therapy (SCRT) in 
the International Federation of Gynaecology and Obstetrics (FIGO) stage IB–IIB patients 
with one or more risk factors for recurrence after radical hysterectomy [1]. The histological 
types included squamous cell carcinoma, adenocarcinoma, and adenosquamous carcinoma. 
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Table 1. Topic list of the major clinical researches in gynecologic cancer in 2021
Category Content Reference
I. Cervical cancer

STARS Adjuvant therapy after radical hysterectomy [1]
OUTBACK Outback chemotherapy after concurrent chemoradiation in locally advanced cervical cancer [2]
KN826 Addition of pembrolizumab as first-line treatment in persistent, recurrent, and metastatic cervical cancer [3]
EMPOWER Cemiplimab as ≥2nd line treatment in recurrent, metastatic cervical cancer [4]
InnovaTV 204 A new target agent with a higher response rate in advanced, metastatic, and recurrent cervical cancer [5]
ConCerv Feasibility of conservative surgery in early-stage, low-risk cervical cancer [6]

II. Ovarian cancer
DESKTOP III Secondary cytoreductive surgery in patients with platinum sensitive recurrent ovarian cancer [11]
IMagyn050 Adding atezolizumab to a chemotherapy plus bevacizumab in newly diagnosed stage III–IV ovarian cancer [14]
JAVELIN Ovarian 100 Chemotherapy ± avelumab followed by avelumab maintenance vs. chemotherapy alone in previously untreated 

ovarian cancer
[15]

EFFORT Adavosertib (WEE1 inhibitor) alone and in combination with olaparib in PARP inhibitor-resistant ovarian cancer [20]
CAPRI Combination of olaparib and ceralsertib (ATR inhibitor) in PARP inhibitor-resistant ovarian cancer [21,22]
OReO/ENGOT Ov-38 PARPi maintenance rechallenge in heavily pretreated ovarian cancer [23]

III. Uterine corpus cancer
TOTEM OS comparison between intensive vs. minimalist follow-up regimen in endometrial cancer [29]
GARNET Dostarlimab in patients with advanced solid tumors including MMRd/MSI-H endometrial cancer and MMRp 

endometrial cancer
[43]

KN775 Lenvatinib plus pembrolizumab vs treatment of physician's choice in patients with advanced, metastatic, or 
recurrent endometrial cancer

[37]

IV. Prevention of gynecologic cancer
UKCTOCS Effectiveness of early detection of ovarian cancer through longitudinal CA 125 and second line transvaginal 

ultrasonogram
[51]

TUBA Comparing salpingectomy with delayed oophorectomy and salpingo-oohporectomy in terms of quality of life in 
BRCA 1 and 2 pathogenic variant carriers

[52]

ATR, ataxia-telangiectasia and Rad3-related; DESKTOP, Descriptive Evaluation of preoperative Selection KriTeria for Operability; MMRd, mismatch repair-
deficient; MMRp, mismatch repair-proficient; MSI-H, microsatellite instability-high; OS, overall survival; PARPi, poly (ADP-ribose) polymerase inhibitor.
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The risk factors included lymph node metastasis, positive parametrium, positive margins, 
lymphovascular space involvement, and deep stromal invasion. It was possible to participate 
in the study if the patient had one or more risk factors. In this study. a total of 1,048 patients 
were enrolled and randomized into the RT, CCRT, and SCRT groups, in a ratio of 1:1:1. The 
primary endpoint was disease-free survival (DFS). In the intention-to-treat and per-protocol 
populations, the SCRT group had significantly better DFS than the RT group. Moreover, the 
overall survival (OS) of the SCRT group was significantly better than that of the RT group. 
However, there were no significant differences in DFS and OS between the CCRT and RT 
groups. There were also no significant differences in DFS and OS between the SCRT and 
CCRT groups. Therefore, the authors concluded that SCRT had a greater survival benefit than 
RT for post-radical hysterectomy and high-risk cervical cancer.

Efforts to find appropriate adjuvant therapy in intermediate- and high-risk groups after 
radical hysterectomy for early-stage cervical cancer have been ongoing for a long time. 
Regarding adjuvant therapy in the high-risk group, CCRT with 5-fluorouracil+cisplatin 
showed a significant improvement in survival compared to RT in the Intergroup trial 0107/
GOG 109/SWOG-8797 study in the early 2000s [7]. The survival benefit of CCRT was 
reconfirmed in a population-based cohort study using the National Cancer Database [8]. 
In recent years, CCRT has become the standard adjuvant therapy for high-risk patients 
undergoing radical hysterectomy. The NOGGO-AGO intergroup study compared CCRT with 
cisplatin and SCRT composed of 4 cycles of paclitaxel + carboplatin followed by RT [9]. In 
that study, there was no difference in the survival rate between the CCRT and SCRT groups. 
However, CCRT and SCRT show different toxicity profiles. To date, SCRT has not yet been 
able to replace CCRT. In the STARS trial, SCRT reduced the risk of recurrence by 48% and 
35% compared with RT and CCRT, respectively. Adverse events in the SCRT group were not 
different from those in the CCRT group, and gastrointestinal adverse events were fewer in the 
SCRT group than in the CCRT group [1]. One of the possible mechanisms for better survival 
in SCRT compared with RT or CCRT is the short interval between surgery and adjuvant 
treatment. Another mechanism suggested that paclitaxel + cisplatin is a better regimen for 
decreasing distant failure because weekly cisplatin is a radiosensitizer and has no advantage 
for distant control. Of note, the STARS trial had several limitations. First, the study design 
was problematic. The primary endpoint was not that CCRT and SCRT were compared, but 
that CCRT or SCRT would have a survival benefit compared to RT. Second, stratification 
according to risks was not performed when patients were randomized to three groups (RT, 
CCRT, and SCRT). Third, approximately 20% of patients received neoadjuvant chemotherapy. 
Fourth, the completion rate of treatment was 62% in the CCRT group, which was much lower 
than the 73% in the SCRT group. Owing to these problems, the authors also commented 
that SCRT may be a good treatment strategy and suggested that chemotherapy should be 
performed first, followed by RT, especially in a resource-limited country where the waiting 
time for RT is long because of a lack of RT resources. Further studies comparing the roles 
of CCRT and SCRT are necessary because the intermediate- and high-risk groups are mixed 
in the STARS trial. The NRG 0724 study comparing CCRT with cisplatin and CCRT with 
cisplatin followed by four cycles of paclitaxel + carboplatin, as adjuvant therapy for high-risk 
groups, and the GOG 263/KGOG 1008 study comparing adjuvant RT and CCRT with cisplatin 
in the intermediate-risk group are both still ongoing. Appropriate adjuvant therapy after 
radical hysterectomy will have to wait for the results of these studies.
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2. OUTBACK trial
The OUTBACK trial was a phase III randomized controlled trial evaluating the role of outback 
chemotherapy after CCRT in locally advanced cervical cancer patients with FIGO stage IB1 
with lymph node metastasis, IB2, II, IIIB, and IVA, by randomizing them into a group receiving 
CCRT only and additional adjuvant therapy after CCRT [2]. Patients with nodal metastasis 
in the L3-L4 para-aortic area were excluded from the study. The histological types included 
squamous cell carcinoma, adenocarcinoma, and adenosquamous carcinoma. Additional 
chemotherapy (ACT) was 4 cycles of paclitaxel (155 mg/m2) and carboplatin (AUC 5) every 3 
weeks. A total of 926 patients were randomized 1:1 to receive CCRT and ACT. The primary 
endpoint was OS, and there were no significant intergroup differences between the two groups.

The primary concern with CCRT, the standard treatment for locally advanced cervical cancer, 
is the possibility of distant failure. Therefore, adjuvant systemic chemotherapy (outback 
chemotherapy) has been considered a solution to reduce distant failure after CCRT. In a 
randomized controlled trial published in 2011, CCRT with gemcitabine + cisplatin followed 
by gemcitabine + cisplatin showed a significantly improved survival rate compared to 
CCRT with gemcitabine + cisplatin [10]. Grade 3 and 4 toxicities were significantly higher 
in the ACT group. In contrast, outback chemotherapy did not improve patient survival in 
the OUTBACK trial. OUTBACK trials have several limitations. First, the rate of failure to 
implement adjuvant chemotherapy is high. For example, 22% of the patients did not start 
adjuvant chemotherapy, and 38% did not complete adjuvant chemotherapy. Moreover, since 
only four cycles of adjuvant chemotherapy are used, low-dose intensity is also a potential 
concern. One strategy to reduce distant failure after CCRT in the future is the use of 
immunotherapy during and after CCRT. A study comparing CCRT and CCRT + durvalumab 
(CALLA trial) has completed patient registration, and a study comparing CCRT and CCRT + 
pembrolizumab (KEYNOTE-A18/ENGO-cx11) is currently ongoing.

3. KeyNote-826 trial
Following the positive results of the GOG-240 trial, showing a significant improvement 
in survival by adding bevacizumab to first-line chemotherapy for persistent, recurrent, 
and metastatic cervical cancer, platinum-based chemotherapy plus bevacizumab has 
become standard care. Although the response rate of immune checkpoint inhibitors in 
persistent, recurrent, and metastatic cervical cancer has been reported in several studies, 
there have been no phase III studies showing improved survival following treatment. 
The KeyNote-826 study is the first phase III study to show that when immune checkpoint 
inhibitors are added to standard care for persistent, recurrent, and metastatic cervical cancer, 
a significant improvement in survival is found. The results of this study will likely lead to a 
significant change in the treatment of cervical cancer. The KeyNote-826 trial was a phase III 
randomized controlled trial showing an additional improvement in survival rate by adding 
immunotherapy to standard care [3]. A total of 617 patients with persistent, recurrent, and 
metastatic cervical cancer were randomized to receive paclitaxel + cisplatin/carboplatin ± 
bevacizumab, or paclitaxel + cisplatin/carboplatin ± bevacizumab + pembrolizumab (up to 
35 cycles). DFS and OS were significantly improved in the pembrolizumab group in the all-
comers population. The safety profile was manageable by adding pembrolizumab.

4. EMPOWER trial
In the treatment of cervical cancer, the activity of immune checkpoint inhibitors as a second-
line, or higher, chemotherapy has been introduced through several studies, but there has not 
been a phase III study showing the superiority of immune checkpoint inhibitors compared 
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to cytotoxic chemotherapy corresponding to the current standard of care. The EMPOWER 
trial is the first phase III study to show the superiority of immune checkpoint inhibitors 
over second-line treatment in the treatment of recurrent, metastatic cervical cancer. The 
results of this study will likely lead to a paradigm shift in the treatment of cervical cancer. 
The EMPOWER trial is a phase III randomized controlled trial that showed the efficacy 
of immunotherapy in recurrent, metastatic cervical cancer resistant to platinum-based 
chemotherapy previously performed for persistent, metastatic, and recurrent cervical 
cancer [4]. The histological types included squamous cell carcinoma, adenocarcinoma, and 
adenosquamous carcinoma. A total of 608 patients were randomized 1:1 to either cemiplimab 
or physician-choice chemotherapy. Chemotherapy included pemetrexed, gemcitabine, 
topotecan, and irinotecan. The primary endpoint was OS. Compared to chemotherapy, 
cemiplimab demonstrated significant improvement in OS in all populations, including 
squamous cell and adenocarcinoma populations.

5. InnovaTV 204 trial
Tisotumab vedotin (TV) is another drug that has recently shown promising activities in the 
treatment of cervical cancer. TV is an antibody-drug conjugate that targets tissue factors. 
This was evaluated in the Innova TV 204 phase II trial [5]. Patients included in the study had 
recurrent or extrapelvic metastatic cervical cancer and had received two or fewer at least 
two prior systemic chemotherapy regimens for recurrent or metastatic disease. Patients had 
progressive disease during or after doublet chemotherapy (paclitaxel plus either platinum 
or topotecan) with bevacizumab, if eligible. The histological types included squamous 
cell carcinoma, adenocarcinoma, and adenosquamous carcinoma. A total of 101 patients 
were evaluated, with an objective response rate (ORR) of 24%. The complete response, 
partial response, and stable disease rates were 7%, 17%, and 49%, respectively. Most 
tumor responses were rapid, with a median response of 1.4 months. The median duration 
of response (DOR) was 8.3 months (95% confidence interval [CI]=4.2-not reached) and 
the median progression-free survival (PFS) was 4.2 months (95% CI=3.0–4.4 months). 
Furthermore, TV had a manageable safety profile.

6. ConCerv trial
The ConCerv trial evaluated the feasibility of conservative surgery in women with early- 
stage, low-risk cervical cancer [6]. This study included women with FIGO 2009 stage IA2-IB1 
cervical cancer ≤2 cm, without lymphovascular space invasion, a depth of invasion ≤10 
mm, and a negative conization margin. Conservative surgery was conization followed by 
lymph node assessment for women wishing to preserve fertility, and simple hysterectomy 
with lymph node assessment for women who did not want to preserve fertility. A total of 
100 patients were included in this study. The surgery types were conization followed by 
lymph node dissection in 44 women, simple hysterectomy with lymph node evaluation in 
40 women, and inadvertent simple hysterectomy followed by lymph node dissection in 16 
women. Three patients experienced recurrence within 2 years following surgery, and the 
cumulative incidence of recurrence was 3.5%.

OVARIAN CANCER

1. Secondary cytoreductive surgery (SCS) in recurrent ovarian cancer
The role of SCS in patients with platinum-sensitive recurrent ovarian cancer is controversial. 
The findings of three multicenter, randomized, phase III trials (DESKTOP III [NCT01611766], 
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GOG-213 [NCT00565851], and SOC-1 [NCT01611766]) have been published [11-13]. All three 
trials were distinct in terms of the patient cohort, eligibility criteria for surgery, and center 
selection (Table 2).

We noted inconsistent results from the three studies (DESKTOP III and SOC-1 trials vs. GOG-
213 trial). One explanation may be related to the difference in bevacizumab usage. In the GOG 
213 trial, 84% of patients received bevacizumab. In contrast, in the DESKTOP III and SOC-1 
trials, only 23% and 1% of patients received bevacizumab, respectively. Another explanation 
may be the different processes used in each trial for selecting patients and centers.

The final analysis from DESKTOP III was published in the New England Journal of Medicine 
in 2021 [12]. The primary endpoint analysis of the DESKTOP III trial reported a median OS of 
53.7 months with surgery and 46.0 months without surgery (p=0.02).

DESKTOP III is the first surgical study to demonstrate a meaningful survival benefit among 
patients with ovarian cancer, with an acceptable incidence of complications and without a 
detrimental effect on the quality of life, based on the Arbeitsgemeinschaft Gynaekologische 
Onkologie (AGO) score.

The authors emphasized that all patients with a first relapse after a platinum-free interval of 
at least 6 months should be assessed to determine if surgery is an option, and that the AGO 
score should be incorporated into the evaluation.

2. Unsatisfactory results from front-line chemo-immunotherapy
Two randomized phase III studies failed to show the benefit of adding immune checkpoint 
inhibitors to chemotherapy as first-line therapy and for maintenance in patients with newly 
diagnosed ovarian cancer [14,15].

In IMagyn 050, adding atezolizumab to a chemotherapy plus bevacizumab backbone did not 
improve PFS compared with chemotherapy plus bevacizumab alone in either the intention-
to-treat or programmed death-ligand 1 (PD-L1) positive (immune cells [IC>1%) populations. 
Exploratory PFS analyses in the PD-L1 IC ≥5% subgroup showed a trend toward atezolizumab 
(PFS: hazard ratio [HR]=0.64, 95% CI=0.43–0.96).

The JAVELIN Ovarian 100 study did not meet either of its two primary objectives of improving 
PFS with two avelumab regimens with chemotherapy versus chemotherapy alone. PD-L1 
status did not predict the benefit of avelumab treatment, either as maintenance therapy 
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Table 2. Comparison of three trials for secondary cytoreductive surgery in patients with platinum-sensitive 
recurrent ovarian cancer
Variables DESKTOP III GOG 213 SOC-1
Total 407 485 357
Age (yr) 60.5 57 54.1
Serous histology 80.6% 86% 84.9%
Progression-free interval (mo) 19.9 19.7 16.1
Complete gross resection 74.2% 67% 77%
Platinum-based chemotherapy 89% 100% 97%
2nd line bevacizumab 23.1% 84% 1%
2nd line PARP inhibitor maintenance 11% 0% 4.9%
PARP, poly (ADP-ribose) polymerase; DESKTOP, Descriptive Evaluation of preoperative Selection KriTeria for 
Operability; GOG, Gynecologic Oncology Group; SOC, Surgery or chemotherapy in recurrent Ovarian Cancer.
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or in combination with chemotherapy. These findings did not concur with results from 
the JAVELIN Ovarian 200 study. In these two studies, the addition of PD-L1 inhibitors 
was unsatisfactory. Current attention is focused on doublet or triplet combination trials, 
including the DUO-O [16], FIRST/ENGOT-ov44 [17], KEYLINK-001/ENGOT-ov43 [18], 
and ATHENA [19] studies, which investigated immune checkpoint inhibitors with PARP 
inhibitors and/or bevacizumab in the first-line setting.

3. Overcoming PARP inhibitor resistance
As more patients receive PARP inhibitors as maintenance therapy as part of first- or second-
line treatment, resistance to platinum agents and PARP inhibitors is inevitable. The EFFORT 
[20] and CAPRI [21,22] studies use targeting agents involved in DNA damage responses 
(DDR). OReO (NCT03106987) evaluated PARP inhibitor retreatment in PARP inhibitor 
responders [23]. Various DDR inhibitors have been developed for anticancer therapy. PARP, 
ataxia-telangiectasia, Rad3-related (ATR), and WEE1 are the key components of different 
DDR pathways. PARP inhibitors are the best-studied class of DDR inhibitors. ATR inhibitors 
and WEE1 inhibitors are currently being investigated in clinical trials, especially in PARPi-
resistant settings. In this review, the results of two phase II studies (EFFORT: WEE1 inhibitor, 
CAPRI: ATR inhibitor) and one phase III study (olaparib rechallenge with maintenance 
Olaparib [OReO]) were reviewed.

EFFORT showed that adavosertib (WEE1 inhibitor) alone and in combination with olaparib 
demonstrated efficacy in patients with PARP inhibitor-resistant ovarian cancer irrespective 
of BRCA status (ORR 29% from adavosertib+olaparib, ORR 23% from adavosertib alone) 
[20]. CAPRI evaluated the combination of a PARP inhibitor (olaparib) and ATR inhibitor 
(ceralasertib) in patients who were on a PARP inhibitor and experienced disease progression 
[22]. They showed that olaparib and ceralasertib were well-tolerated (no grade 4/5 toxicities) 
and showed clinical activity (ORR 46%) in platinum-sensitive patients who had progression 
with prior PARP inhibitors. However, there was no objective response in 12 platinum-
resistant patients [21].

OReO/ENGOT Ov-38 is a randomized, double-blind trial, and the first phase III study to 
evaluate PARPi maintenance rechallenge. Patients enrolled in the BRCA1/2 mutated (BRCAm) 
(≥18 months [m] first-line [1 L] or ≥12 m 2 L + prior PARPi exposure [PPE]) and non-BRCAm 
(≥12 m 1 L or 6 m 2 L + PPE) cohorts were randomized (2:1; stratified by prior bevacizumab 
[yes vs. no] and prior lines of PBC [≤3 vs. ≥4]) to olaparib (O) tablets (300 mg bid [or 250 if 
300 not previously tolerated]) or placebo (P) until progression. The primary endpoint was 
investigator-assessed PFS using Response Evaluation Criteria in Solid Tumours (RECIST) 
v1.1. OReO showed that, in a heavily pretreated ovarian cancer population, rechallenge 
with maintenance olaparib following response to platinum-based chemotherapy provided a 
statistically significant improvement in PFS compared with placebo, regardless of the BRCAm 
cohort (HR=0.57, 95% CI=0.37–0.87; nonBRCAm cohort: HR=0.43, 95% CI=0.26–0.71).

Future studies must investigate the following questions: 1) Who will benefit from PARP 
inhibitor retreatment? 2) Is the current “cut-off ” of the previous PARP inhibitor duration the 
most appropriate? 3) Can we expect the same responses between women with progression 
prior to PARP inhibitors and those who progress after completion of the PARP inhibitor? 4) 
Are there several different effects if the PARP inhibitor is changed, for example, olaparib to 
olaparib/niraparib to olaparib?
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UTERINE CORPUS CANCER

The incidence and mortality of endometrial cancer have been increasing [24-26]. The 
mortality rate is projected to rise by 19% between 2014 and 2035, and to 9 deaths per 
100,000 females by 2035 [27]. The majority of endometrial cancers are diagnosed in the 
early stages and have a favorable prognosis. Survivorship has been highlighted and many 
gynecologic oncologists have enquired about the optimal follow-up protocol for patients with 
endometrial cancer. Routine cytology is not conducted as part of pelvic examination during 
follow-up [28] and the role of ultrasound, tumor markers, or computed tomography (CT) 
scans has also been questioned. To date, evidence for the ideal follow-up intervals is lacking. 
The TOTEM study compared the OS of an intensive (INT) vs. minimalist (MIN) 5-year follow-
up regimen for endometrial cancer [29].

Endometrial cancer with unfavorable biomarkers, such as p53 abnormality [30], HER2 
overexpression [31] or recurrent endometrial cancer, are the main reasons for the increased 
mortality among patients with endometrial cancer. Additionally, the search for effective new 
treatment has been met with limited success [32,33]. Significant improvement in recurrence-
free survival among patients with high-risk endometrial tumors with p53 abnormality is 
achieved by adding chemotherapy during and after adjuvant radiation [34], regardless of the 
histologic type. The NRG Oncology GY-026 study investigated the treatment of HER2 positive 
endometrial cancer by adding trastuzumab to paclitaxel and carboplatin and found that it 
increased OS [32]. The GY-026 study is an international three-arm, phase III study of women 
with primary stage I–IV, HER2-positive endometrial cancer. The study examined the role of 
mono (trastuzumab) or dual inhibition of HER2 (trastuzumab/pertuzumab) in addition to 
cytotoxic chemotherapy.

In addition to p53 abnormality and HER2 overexpression, patients with mismatch repair 
deficiency (dMMR) or microsatellite instability-high (MSI-H), DNA polymerase epsilon 
(POLE) mutation, and nonspecific molecular profile (NSMP) are also considered distinct 
subgroups of endometrial cancer [35]. In contrast to other solid tumors, endometrial cancer 
is believed to be an ideal target for immunotherapy because of the unique immune landscape 
of the tumors, including a higher tumor mutation burden. Moreover, dMMR or MSI-H are 
surrogate markers for high tumor mutations, and are considered a predictive marker for 
immunotherapy. Consequently, several clinical trials have focused on dMMR or MSI-H 
tumors treated with immune checkpoint inhibitors in solid tumors, including endometrial 
cancer [36]. Recently, the GARNET and KEYNOTE 775 [37] trials have shown promising 
results in patients with recurrent endometrial cancer and also dMMR or MSI-H.

1. TOTEM
In endometrial cancer, only a few randomized controlled trials have been conducted to 
assess the role of a reduced number of scheduled visits. The contribution of routine serum, 
cytological, or imaging follow-up in improving OS or quality of life has not been observed. 
The TOTEM study is a multicenter randomized controlled clinical trial involving two 
follow-up regimens with different test intensities for endometrial cancer [29]. Patients 
with surgically treated endometrial cancer and who were in complete clinical remission as 
confirmed by imaging and FIGO stages I-IV were included. The patients were stratified by 
centers and low- or high-risk of recurrence, and then randomized to INT or MIN hospital-
based follow-up regimens. In total, 1847 patients were included in the final analysis between 
2008 and 2018.
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Regarding follow-up protocols for the low-risk group defined as FIGO stage 1A and low-
grade, one of the biggest differences between the MIN and INT arms was the lack of routine 
Pap smear and CT scans in the MIN arm. Routine CT scans were obtained in the 12th and 
24th months after randomization during the 5-year follow-up in INT arm. The MIN arm was 
followed up every 6 months for 5 years. The INT arm was followed up every 4 months for 
the first 2 years, and every 6 months for the latter 3 years. For the high-risk group defined 
as FIGO stage IA with grade 3 or IB or above, no routine Pap smear, ultrasound, or tumor 
markers were planned in the MIN arm. However, routine CT scans in the 12th and 24th month 
after randomization were identical between the two arms. In all patients, unscheduled 
examinations were arranged if there were abnormal test results or clinical suspicion.

Overall compliance with the scheduled follow-up visits was 75.3% (INT 74.7% vs. MIN 75.9%). 
On the contrary, the mean number of recorded exams (laboratory or imaging) was significantly 
higher in the INT than in the MIN arms (9.7% vs. 2.9%, p<0.0001). After a median follow-up 
of 66 months, the 5-year OS rate was 91.3%, 90.6% in the INT arm and 91.9% in the MIN arm, 
respectively (HR=1.12, 95% CI=0.85–1.48, p=0.429). According to recurrence risk, the 5-year 
OS rate was 94.1% (INT) and 96.8% (MIN) (HR=1.48, 95% CI=0.92–2.37, p=0.104) in the low-
risk group, and 85.3% (INT) and 84.7% (MIN) (HR=0.96, 95% CI=0.68–1.36, p=0.814) in the 
high-risk group. Health-related quality of life (HRQoL) data were available only for a subgroup 
of patients (50% at baseline) and did not differ between the arms. As a result, the INT follow-
up protocol did not improve OS, even in high-risk patients, nor did it influence HRQoL. Based 
on these results, the authors suggested that the frequent routine use of imaging and laboratory 
examinations in these patients should be discouraged.

These findings may be applicable in patients with a low risk of recurrence. However, concerns 
remain for the high-risk patients. In the TOTEM study, patients with aggressive histology and/
or advanced disease accounted for approximately 10% of the entire cohort, which appears to 
be too underpowered to draw any conclusions. Other limitations include the lack of molecular 
classification and incomplete data on lymphovascular space invasion and HRQoL. Of note, 
80.4% of relapses in the low-risk group were diagnosed with clinical examination combined 
with other examinations, and 53.2% of relapses were identified with clinical examination and 
CT scan. This means that imaging and laboratory examinations still play a role in detecting 
recurrence, but should not be used for routine testing. There are three ongoing clinical trials 
(ENDCAT [38], ENSURE [39,40], and OPAL [41]) that are determining the optimal follow-
up protocol for endometrial cancer. However, only patients with stage I or low/intermediate 
risk are eligible, which means that uncertainty for optimal follow-up in high-risk endometrial 
cancer may continue unless a new clinical trial for high-risk patients is developed.

2. GARNET
Dostarlimab is an anti-programmed cell death protein 1 (PD-1) antibody, and GARNET is 
a phase I single-arm study of dostarlimab monotherapy in expanded cohorts of multiple 
tumor types [42]. The endometrial cancer cohort (A1, A2) included patients with recurrent/
advanced dMMR/MSI-H (A1) or MMR-proficient (pMMR)/microsatellite instability-stable 
(MSS) (A2) endometrial cancer who had ≤2 prior lines of treatment for recurrent or advanced 
disease, and progression after platinum doublet therapy. Patients received 500 mg Q3W of 
dostarlimab for the first four cycles, followed by 1,000 mg Q6W, until disease progression or 
discontinuation. The primary endpoints were ORR and DOR using RECIST. irRECIST was 
the secondary endpoint.
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In the interim analysis [43], 129 and 161 patients were enrolled in A1 and A2, respectively. 
pMMR/MSS patients had more aggressive histology (type II, 77.6% vs. 34.3%) and were more 
heavily pretreated (2 or above prior lines of chemotherapy, 53.8% vs. 36.1%) than dMMR/MSI-H 
patients. Radiation history was similar between the two groups. Based on RECIST, the ORRs in 
the dMMR/MSI-H and pMMR/MSS cohorts were 43.5% and 14.1%, respectively. Disease control 
rates in the dMMR/MSI-H and pMMR/MSS groups were 55.6% and 34.6%, respectively. The 
median DOR was not reached in either arm at the time of the analysis. The irORR was 44.8% 
in patients with dMMR/MSI-H and 14.4% in patients with pMMR/MSS. Overall, the efficacy 
results based on irRECIST were similar to those of RECIST. Most treatment-emergent adverse 
events were grade 1–2 (75.5%), with 5.5% discontinuation. The manageable toxicity profiles 
have been reported previously. In August 2021, the FDA approved dostarlimab for adult patients 
with dMMR recurrent or advanced solid tumors, including endometrial cancer.

Currently, dostarlimab is being evaluated in a phase III clinical trial (RUBY) in combination 
with standard chemotherapy in patients with recurrent or primary advanced endometrial 
cancer [44]. Another PD-1 inhibitor, pembrolizumab, is also being studied in a different 
phase III clinical trial (NRG GY-018) [45]. The NRG GY-018 study aimed to determine the 
efficacy of pembrolizumab in combination with paclitaxel and carboplatin in patients with 
advanced disease stages (measurable stage III or IVA, stage IVB, and recurrent endometrial 
cancer stratified by MMR status). A clinical trial with a PD-L1 inhibitor is also ongoing. The 
AtTEnd/ENGOT-en7 is a multicenter phase III double-blind randomized controlled trial 
of atezolizumab in combination with paclitaxel and carboplatin in women with advanced/
recurrent endometrial cancer [46,47].

3. Keynote 775
The Keynote 775 study is a multicenter, open-label, randomized, phase III trial that compared 
the efficacy and safety of lenvatinib plus pembrolizumab versus treatment of physician’s 
choice in patients with advanced, metastatic, or recurrent endometrial cancer after one 
prior platinum-based chemotherapy [37]. Patients were randomized to receive lenvatinib 
20 mg orally QD plus pembrolizumab 200 mg IV Q3W or treatment of the physician’s 
choice (doxorubicin, 60 mg/m2 IV Q3W or paclitaxel, 80 mg/m2 IV Q 3wk on/1wk off ). 
Randomization was stratified by MMR status, and patients with pMMR tumors were further 
stratified by ECOG performance status, geographic region, and history of pelvic radiation. 
The primary endpoints were PFS and OS.

In total, 827 patients (697 with pMMR and 130 with dMMR) were randomly assigned to 
receive either lenvatinib plus pembrolizumab (411 patients) or chemotherapy (416 patients). 
The median PFS was longer in patients with lenvatinib plus pembrolizumab than with 
chemotherapy (pMMR population: 6.6 vs. 3.8 months, HR=0.60, 95% CI=0.50–0.72, p<0.001; 
dMMR population: 10.7 vs. 3.7 months, HR=0.36, 95% CI=0.23–0.57, p<0.001; overall: 7.2 vs. 
3.8 months, HR=0.56, 95% CI=0.47–0.66, p<0.001). The median OS was better with lenvatinib 
plus pembrolizumab than with chemotherapy (pMMR population: 17.4 vs. 12.0 months, 
HR=0.68, 95% CI=0.56–0.84, p<0.001; dMMR population: not reached vs. 8.6 months, 
HR=0.37, 95% CI=0.11–0.62, p<0.001; overall: 18.3 vs. 11.4 months, HR=0.62, 95% CI=0.51–
0.75, p<0.001). Adverse events of grade 3 or higher occurred in 88.9% of the patients who 
received lenvatinib plus pembrolizumab, and 72.7% of those who received chemotherapy.

This is the first clinical trial showing that a combination of immune checkpoint inhibitors 
and tyrosine kinase inhibitors led to superior survival rate compared to chemotherapy 
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among patients with recurrent endometrial cancer with prior platinum-based chemotherapy, 
regardless of MMR status. The benefit appeared to be more prominent in patients with 
dMMR. In the dMMR subgroup in the Keynote 775 study, 40% of ORR with lenvatinib plus 
pembrolizumab was observed, which was significantly higher than the 12.3% observed in 
the chemotherapy group. KEYNOTE 146 [48] is a baseline study for KEYNOTE 775. It is a 
multinational, open-label, single-arm study of lenvatinib plus pembrolizumab in patients with 
selected solid tumors, including endometrial cancer. Among 118 patients with endometrial 
cancer in this study, 11 showed dMMR with a 63.6% ORR at the 24th week. Although this was 
a very promising result, further verification is warranted because of the study’s small sample 
size. The clinically meaningful activity of lenvatinib plus pembrolizumab was confirmed in the 
KEYNOTE 775 study. The safety profile of dMMR patients was generally consistent with that of 
the full study population. Treatment-related adverse events of grade 3 or above were relatively 
high at 95.3%. Dose reduction, interruption, and discontinuation were observed in 64.1%, 
71.9%, and 43.8% of dMMR patients, respectively. Hypothyroidism and hypertension were 
the most common symptoms observed. The combination of lenvatinib plus pembrolizumab 
was approved by the FDA only for patients with pMMR or MSS in July 2021. Currently, the 
combination of lenvatinib and pembrolizumab is being evaluated as a frontline treatment in 
patients with endometrial cancer. ENGOT-en9/LEAP-001 is a phase III study investigating 
first-line lenvatinib plus pembrolizumab versus chemotherapy in newly diagnosed patients with 
stage III, IV, or recurrent endometrial cancer [49,50].

In summary, the strong activity of dostarlimab, an anti PD-1 antibody, was observed in the 
GARNET study regardless of previous lines of therapy for patients with dMMR endometrial 
cancer. In the KEYNOTE 775 study, superior OS and PFS with lenvatinib plus pembrolizumab 
over chemotherapy were observed across all patient subgroups, including MMR status. Multiple 
studies on immune checkpoint inhibitors in the presence or absence of multiple kinases are 
ongoing, which may change the standard of treatment for endometrial cancer in the future.

PREVENTION OF GYNECOLOGIC CANCER

The major research results related to the prevention of gynecological cancer reported in 2021 
can be summarized into two categories as follows:

1)  Long-term follow-up results of the UKCTOCS study that evaluated the effectiveness of 
early ovarian cancer detection [51].

2)  A TUBA trial compared salpingectomy with delayed oophorectomy and salpingo-oo-
phorectomy in terms of quality of life in BRCA 1 and 2 pathogenic variant carriers [52].

1. UKCTOCS trial
The UKCTOCS trial was a randomized controlled trial to determine whether ovarian cancer 
population screening can reduce deaths due to ovarian cancer [51]. In this trial, 202,638 
women from the general population were randomly assigned to two annual screening groups 
and a no screening group. One of the annual screening modalities was multimodal screening 
which consisted of longitudinal CA 125 and second-line transvaginal ultrasonography. 
The other was ultrasound screening. In the initial report of this trial in 2015, multimodal 
screening was associated with an increased number of patients diagnosed with stage I-II 
ovarian cancer, but neither of the two screening methods reduced the risk of ovarian cancer. 
In 2021, the long-term mortality effects of ovarian cancer screening in the UKCTOCS showed 
a reduction in stage III or IV disease incidence in the multimodal screening group. However, 
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this reduction did not translate into a reduction in ovarian cancer mortality. Based on this 
study, general population screening for ovarian cancer is not recommended.

2. TUBA trial
Prophylactic bilateral salpingo-oophorectomy in BRCA 1 and 2 pathogenic mutation 
carriers has been shown to reduce the risk of ovarian cancer by 96%. Risk-reducing bilateral 
salpingo-oophorectomy (RRSO) is recommended for patients in their late 30s who are 
BRCA 1 pathogenic carriers, and patients in their early 40s who are BRCA 2 pathogenic 
carriers. However, in this case, early menopause is problematic and may lead to a decrease 
in the quality of life. Recently, based on the theory that high-grade serous carcinoma, the 
most common type of epithelial ovarian cancer, is of tubal origin, a preventive strategy of 
first performing only salpingectomy and later performing oophorectomy in BRCA 1 and 
2 pathogenic carriers was proposed. Whether this strategy sufficiently reduces the risk of 
ovarian cancer has not yet been investigated in prospective trials. The TUBA trial was a 
prospective non-randomized trial that compared the menopause-related quality of life of risk-
reducing salpingectomy with delayed oophorectomy and RRSO in BRCA 1 and 2 pathogenic 
carriers [52]. This study included 577 BRCA 1 and 2 pathogenic carriers. Of these, 394 
underwent risk-reducing salpingectomy, and 154 had RRSO. The menopause-related quality 
of life was improved in patients who underwent risk-reducing salpingectomy compared to 
those who underwent RRSO regardless of hormone replacement therapy. Additional follow-
up studies are required to determine the oncologic safety of risk-reducing salpingectomies.
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