J Gynecol Oncol. 2024 Sep;35(5):e57
https://doi.org/10.3802/jg0.2024.35.e57
pISSN 2005-0380-eISSN 2005-0399

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Clinical Trial Protocol

'.) Check for updates

G OPEN ACCESS

Received: Nov 1, 2023
Revised: Dec 18, 2023
Accepted: Jan 5, 2024
Published online: Jan 22, 2024

Correspondence to

Ju-Won Roh

Department of Obstetrics and Gynecology,
CHA Ilsan Medical Center, CHA University,
1205 Jungang-ro, Ilsandong-gu, Goyang 10414,
Korea.

Email: rohjuwon@hanmail.net

© 2024. Asian Society of Gynecologic
Oncology, Korean Society of Gynecologic
Oncology, and Japan Society of Gynecologic
Oncology

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Bo Seong Yun
https://orcid.org/0000-0003-4352-1693
Kwang-Beom Lee
https://orcid.org/0000-0001-8311-940X
Keun Ho Lee
https://orcid.org/0000-0001-9005-7796
Ha Kyun Chang
https://orcid.org/0000-0003-3138-1697
Joo-Young Kim
https://orcid.org/0000-0003-0602-7944
Myong Cheol Lim
https://orcid.org/0000-0001-8964-7158
Chel Hun Choi
https://orcid.org/0000-0002-0199-6669

https://ejgo.org

Therapeutic effects of surgical
debulking of metastatic lymph
nodes in cervical cancer IIICr: a trial
protocol for a phase Ill, multicenter,
randomized controlled study
(KGOG1047/DEBULK trial)

Bo Seong Yun
Joo-Young Kim
Dae-Yeon Kim

,' Kwang-Beom Lee (,% Keun Ho Lee @, Ha Kyun Chang ®,*

,° Myong Cheol Lim @, Chel Hun Choi @,” Hanbyoul Cho ©,®
»2 Yun Hwan Kim @, Joong Sub Choi ," Chae Hyeong Lee (,"
Jae-Weon Kim @," Sang Wun Kim (), Yong Bae Kim (,” Chi-Heum Cho ®,
Dae Gy Hong (," Yong Jung Song (©," Seob Jeon (,” Min Kyu Kim ,%
Dae Hoon Jeong (9, Hyun Park @,? Seok Mo Kim @, Sang-Il Park ©,*
Jae-Yun Song (©,%* Asima Mukhopadhyay (,%® Dang Huy Quoc Thinh @,%
Nirmala Chandralega Kampan (), Grace J. Lee (,” Jae-Hoon Kim ),
Keun-Yong Eom (©,*° Ju-Won Roh @'

'Department of Obstetrics and Gynecology, CHA Ilsan Medical Center, CHA University, Goyang, Korea

2Department of Obstetrics and Gynecology, Gachon University Gil Medical Center, Gachon University
College of Medicine, Incheon, Korea

*Department of Obstetrics and Gynecology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, Korea

“Department of Obstetrics and Gynecology, Korea University Ansan Hospital, Korea University School of
Medicine, Ansan, Korea

*Department of Radiation Oncology, Research Institute and Hospital, National Cancer Center, Goyang, Korea

Center for Gynecologic Cancer & Center for Clinical Trials, Research Institute and Hospital, National
Cancer Center, Goyang, Korea

"Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Korea

8Department of Obstetrics and Gynecology, Gangnam Severance Hospital, Yonsei University College of
Medicine, Seoul, Korea

“Department of Obstetrics and Gynecology, Seoul Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea

°Department of Obstetrics and Gynecology, Ewha Womans University Mokdong Hospital, Ewha Womans
University College of Medicine, Seoul, Korea

"Division of Gynecologic Oncology and Gynecologic Minimally Invasive Surgery, Department of Obstetrics
and Gynecology, Hanyang University College of Medicine, Seoul, Korea

Department of Obstetrics and Gynecology, Dongguk University Ilsan Hospital, Goyang, Korea

"Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, Korea

“Department of Obstetrics and Gynecology, Women'’s Cancer Center, Yonsei Cancer Center, Yonsei
University College of Medicine, Seoul, Korea

*Department of Radiation Oncology, Women’s Cancer Center, Yonsei Cancer Center, Yonsei University
College of Medicine, Seoul, Korea

“Department of Obstetrics and Gynecology, Keimyung University School of Medicine, Daegu, Korea

"Department of Obstetrics and Gynecology, School of Medicine, Kyungpook National University,
Kyungpook National University Chilgok Hospital, Daegu, Korea

8Department of Obstetrics and Gynecology, Pusan National University College of Medicine, Yangsan, Korea

“Department of Obstetrics and Gynecology, College of Medicine, Soonchunhyang University Cheonan
Hospital, Cheonan, Korea

Department of Obstetrics and Gynecology, Samsung Changwon Hospital, Sungkyunkwan University
School of Medicine, Changwon, Korea

Al

ssaidjunuiy Aq pajessusn


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-4352-1693
https://orcid.org/0000-0003-4352-1693
https://orcid.org/0000-0001-8311-940X
https://orcid.org/0000-0001-8311-940X
https://orcid.org/0000-0001-9005-7796
https://orcid.org/0000-0001-9005-7796
https://orcid.org/0000-0003-3138-1697
https://orcid.org/0000-0003-3138-1697
https://orcid.org/0000-0003-0602-7944
https://orcid.org/0000-0003-0602-7944
https://orcid.org/0000-0001-8964-7158
https://orcid.org/0000-0001-8964-7158
https://orcid.org/0000-0002-0199-6669
https://orcid.org/0000-0002-0199-6669
http://crossmark.crossref.org/dialog/?doi=10.3802/jgo.2024.35.e57&domain=pdf&date_stamp=2024-01-22
https://orcid.org/0000-0003-4352-1693
https://orcid.org/0000-0001-8311-940X
https://orcid.org/0000-0001-9005-7796
https://orcid.org/0000-0003-3138-1697
https://orcid.org/0000-0003-0602-7944
https://orcid.org/0000-0001-8964-7158
https://orcid.org/0000-0002-0199-6669
https://orcid.org/0000-0002-6177-1648
https://orcid.org/0000-0003-0180-9314
https://orcid.org/0000-0001-9498-2938
https://orcid.org/0000-0001-7182-2501
https://orcid.org/0000-0002-1144-4243
https://orcid.org/0000-0003-1835-9436
https://orcid.org/0000-0002-8342-8701
https://orcid.org/0000-0003-4884-2330
https://orcid.org/0000-0002-0437-4099
https://orcid.org/0000-0003-4646-9317
https://orcid.org/0000-0002-6103-2466
https://orcid.org/0000-0001-5230-1997
https://orcid.org/0000-0002-1937-3611
https://orcid.org/0000-0001-9464-5763
https://orcid.org/0000-0002-7825-9165
https://orcid.org/0000-0003-2318-0334
https://orcid.org/0000-0001-7658-3183
https://orcid.org/0000-0002-2752-5638
https://orcid.org/0000-0003-0761-9562
https://orcid.org/0009-0002-1500-4795
https://orcid.org/0000-0003-1417-192X
https://orcid.org/0000-0001-7505-989X
https://orcid.org/0000-0001-6599-7065
https://orcid.org/0000-0003-3650-1133
https://orcid.org/0000-0002-2449-8742

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Surgical lymph node debulking in cervical cancer

Hanbyoul Cho
https://orcid.org/0000-0002-6177-1648
Dae-Yeon Kim
https://orcid.org/0000-0003-0180-9314
Yun Hwan Kim
https://orcid.org/0000-0001-9498-2938
Joong Sub Choi
https://orcid.org/0000-0001-7182-2501
Chae Hyeong Lee
https://orcid.org/0000-0002-1144-4243
Jae-Weon Kim
https://orcid.org/0000-0003-1835-9436
Sang Wun Kim
https://orcid.org/0000-0002-8342-8701
Yong Bae Kim
https://orcid.org/0000-0003-4884-2330
Chi-Heum Cho
https://orcid.org/0000-0002-0437-4099
Dae Gy Hong
https://orcid.org/0000-0003-4646-9317
Yong Jung Song
https://orcid.org/0000-0002-6103-2466
Seob Jeon
https://orcid.org/0000-0001-5230-1997
Min Kyu Kim
https://orcid.org/0000-0002-1937-3611
Dae Hoon Jeong
https://orcid.org/0000-0001-9464-5763
Hyun Park
https://orcid.org/0000-0002-7825-9165
Seok Mo Kim
https://orcid.org/0000-0003-2318-0334
Sang-Il Park
https://orcid.org/0000-0001-7658-3183
Jae-Yun Song
https://orcid.org/0000-0002-2752-5638
Asima Mukhopadhyay
https://orcid.org/0000-0003-0761-9562
Dang Huy Quoc Thinh
https://orcid.org/0009-0002-1500-4795
Nirmala Chandralega Kampan
https://orcid.org/0000-0003-1417-192X
Grace J. Lee
https://orcid.org/0000-0001-7505-989X
Jae-Hoon Kim
https://orcid.org/0000-0001-6599-7065
Keun-Yong Eom
https://orcid.org/0000-0003-3650-1133
Ju-Won Roh
https://orcid.org/0000-0002-2449-8742

Trial Registration

ClinicalTrials.gov Identifier: NCTO5421650;

Clinical Research Information Service
Identifier: KCTOOO7137

https://ejgo.org

ZDepartment of Obstetrics and Gynecology, Inje University Busan Paik Hospital, Busan, Korea

“2Comprehensive Gynecologic Cancer Center, CHA Bundang Medical Center, CHA University, Seongnam, Korea

ZDepartment of Obstetrics and Gynecology, Chonnam National University Hwasun Hospital, Chonnam
National University Medical School, Hwasun, Korea

Department of Obstetrics and Gynecology, Dongnam Institute of Radiological & Medical Sciences, Busan,
Korea

ZDepartment of Obstetrics and Gynecology, Korea University Anam Hospital, Korea University College of
Medicine, Seoul, Korea

%Kolkata Gynecological Oncology Trials and Translational Research Group, Chittaranjan National Cancer
Institute, Kolkata, India

ZDepartment of Radiation Oncology, Ho Chi Minh City Oncology Hospital, Ho Chi Minh City, Vietnam

Department of Obstetrics and Gynaecology, Faculty of Medicine, University Kebangsaan Malaysia, Kuala
Lumpur, Malaysia

®Department of Linguistics, Dartmouth College, Hanover, NH, USA

*Department of Radiation Oncology, Seoul National University Bundang Hospital, Seoul National University
College of Medicine, Seongnam, Korea

ABSTRACT

Background: Bulky or multiple lymph node (LN) metastases are associated with poor prognosis
in cervical cancer, and the size or number of LN metastases is not yet reflected in the staging
system and therapeutic strategy. Although the therapeutic effects of surgical resection of

bulky LNs before standard treatment have been reported in several retrospective studies, well-
planned randomized clinical studies are lacking. Therefore, the aim of the Korean Gynecologic
Oncology Group (KGOG) 1047/DEBULK trial is to investigate whether the debulking surgery
of bulky or multiple LNs prior to concurrent chemoradiation therapy (CCRT) improves the
survival rate of patients with cervical cancer IIICr diagnosed by imaging tests.

Methods: The KGOG 1047/DEBULK trial is a phase III, multicenter, randomized clinical trial
involving patients with bulky or multiple LN metastases in cervical cancer IIICr. This study
will include patients with a short-axis diameter of a pelvic or para-aortic LN >2 cm or >3 LNs
with a short-axis diameter >1 cm and for whom CCRT is planned. The treatment arms will
be randomly allocated in a 1:1 ratio to either receive CCRT (control arm) or undergo surgical
debulking of bulky or multiple LNs before CCRT (experimental arm). CCRT consists of
extended-field external beam radiotherapy/pelvic radiotherapy, brachytherapy and LN boost,
and weekly chemotherapy with cisplatin (40 mg/m?), 4-6 times administered intravenously.
The primary endpoint will be 3-year progression-free survival rate. The secondary endpoints
will be 3-year overall survival rate, treatment-related complications, and accuracy of
radiological diagnosis of bulky or multiple LNs.

Trial Registration: ClinicalTrials.gov Identifier: NCT05421650;
Clinical Research Information Service Identifier: KCTO007137

Keywords: Cervical Cancer; Lymph Node Metastasis; Bulky Lymph Node; Lymph Node
Excision; Concurrent Chemoradiotherapy; Progression-Free Survival

INTRODUCTION

Cervical cancer is one of the top 10 malignant tumors worldwide in terms of both incidence
and mortality. It is the fourth most common cancer among women after breast, colorectal,
and lung cancers [1]. Lymph node (LN) metastasis is one of the most important prognostic
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factors of cervical cancer. The recurrence rate increases by 240% in patients with LN
metastasis compared with those without LN metastasis. The 5-year survival rate for patients
without LN metastasis is approximately 88%-96%, whereas the 5-year survival rate for those
with LN metastasis decreases to 50%-74% depending on the number, location, and size

of the LNs [2-4]. The revised 2018 International Federation of Obstetrics and Gynecology
(FIGO) staging system for cervical cancer includes imaging and/or pathological findings

to assess retroperitoneal LNs. Patients with pelvic and/or para-aortic LN metastases are
designated as stage IIIC with notations of r (imaging) and p (pathology) [5].

Standard radiotherapy for cervical cancer is effective in eradicating most subclinical
metastatic pelvic LNs. However, bulky LNs pose a substantial risk of pelvic failure [6,7]. The
size or number of LN metastases is a poor prognostic factor for cervical cancer. The larger the
size of the LNs and the greater the number of LNs, the worse the prognosis [8-13]. Inoue et al.
[10] reported that there was a significant increase in recurrence within 1 year after treatment
in cases with node sizes of > 20 mm compared with <20 mm among 152 patients with stage
IB to IIB cervical carcinoma. Regarding multiple LN metastases, Zhou et al. [13] reported
that in a large cohort study of 2,222 patients with cervical cancer, the survival rate was lower
when >3 LN metastases were present compared with 1-2 LN metastases. Because it is difficult
to increase the radiation dose and anticancer agents in consideration of the adverse effects, a
more efficient selective treatment is required for LN metastasis with poor prognosis.

Pretreatment resection of bulky LN has been studied as a strategy to overcome the limitations of
radiotherapy. Several retrospective studies have suggested that surgical resection of macroscopic
LNs prior to radiation therapy (RT) or concurrent chemoradiation therapy (CCRT) improves
survival rate [14-20]. Most studies have shown that the survival rate of macroscopic LN resection
is similar to that of microscopic LN resection prior to RT or CCRT. Cosin et al. [17] evaluated
266 patients with cervical cancer who underwent pelvic and aortic lymphadenectomies before
receiving radiation. The 5-year survival rate was comparable at 50% and 46% for patients

with microscopic metastases and bulky metastasis-positive LNs who achieved complete LN
resection. However, negative results of surgical LN resection have been reported. Yang et al. [21]
retrospectively compared the survival rate between 148 women with cervical cancer IB2-1IIB who
underwent surgical versus radiographic assessment of pelvic and para-aortic LNs prior to CCRT
from 2000 to 2017. They reported no difference in 5-year progression-free survival (PFS) and
5-year overall survival (OS) rates between these 2 groups of women.

As such, the effects of pretreatment surgical resection of bulky or multiple LNs cannot be
confirmed as only retrospective studies have shown controversial results. Thus, a well-
planned prospective study is required. Therefore, this study aims to investigate whether
debulking surgery of bulky or multiple LNs prior to CCRT improves the survival rate

of patients with cervical cancer IIICr diagnosed by imaging through a phase III, global
multicenter, randomized controlled trial (RCT).

MATERIALS AND METHODS

1. Objectives

This study aims to investigate whether debulking surgery for bulky or multiple LNs prior to
CCRT improves the survival rate of patients with stage IIICr cervical cancer diagnosed using
imaging tests.

https://doi.org/10.3802/jg0.2024.35.€57 3/M



JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Surgical lymph node debulking in cervical cancer

https://ejgo.org

2. Trial design

The Korean Gynecologic Oncology Group (KGOG) 1047/DEBULK trial is a phase III, global
multicenter, RCT. This study will comprise patients newly diagnosed with cervical cancer
stage IIICr (FIGO 2018) with pelvic or para-aortic LN with a short-axis diameter >2 cm or >3
LNs with a short-axis diameter >1 cm by computed tomography (CT) or magnetic resonance
imaging (MRI) whether auxiliary use of positron emission tomography (PET)-CT. Eligible
patients will be randomized 1:1 to either receive CCRT (control group) or undergo surgical
debulking of LNs before CCRT (experimental group) (Fig. 1). All patients will receive weekly
platinum-based chemotherapy with cisplatin (40 mg/m?) and definitive radiotherapy
concurrently. In the experimental group, surgical debulking of the LNs will be additionally
performed via either minimally invasive surgery (traditional laparoscopy or robotic-assisted
laparoscopy) or open surgery before CCRT. The leading research institute is CHA Ilsan
Medical Center in Korea, and 26 global institutions (23 institutions in Korea, 1 in India, 1

in Vietnam, and 1 in Malaysia) are participating. The participant recruitment and follow-up
periods are 4 and 3 years, respectively.

3. Endpoints

The primary endpoint of the study will be 3-year PFS rate. The secondary endpoints will
include 3-year OS rate, treatment-related complications, and accuracy of the radiological
diagnosis of bulky or multiple LNs.

PFS will be defined as the time from the start of treatment to the first documented sign of
disease progression or death from any cause. OS will be defined as the time from the first
treatment to death from any cause. Remission from the disease is defined using the Response
Evaluation Criteria in Solid Tumors (RECIST 1.1). Complete remission is the disappearance

of all primary and metastatic lesions, and the evaluation period is implemented 3 months
after the completion of CCRT. Treatment-related complications will be assessed at every visit
according to the National Cancer Institute Common Terminology Criteria for Adverse Events
version 5.0. In particular, lymphatic complications will be evaluated through the measurement
of lymphedema grade based on physical examination, the Gynecologic Cancer Lymphedema
Questionnaire [22], and the evaluation of lymphoceles using CT at screening, within 30 days

Cervical cancer with FIGO IIICr by imaging study
- Single 2 cm metastatic LN
- Multiple metastatic LNs (3 or >) (LN >1 cm)

Stratification factor
- Stage IIICTr/IlIC2r
- Institution

L n=17 i n=117

Surgical debulking of LNs before CCRT
(MIS or open)

v .

Primary: 3-year PFS
Secondary: 3-year 0OS, treatment-related complication, accuracy of imaging

Randomization
11

\ 4

CCRT

Fig. 1. Trial schema.
CCRT, concurrent chemoradiation therapy; FIGO, International Federation of Obstetrics and Gynecology; LN,
lymph node; MIS, minimal invasive surgery; OS, overall survival; PFS, progression-free survival.

https://doi.org/10.3802/jg0.2024.35.€57 4/1



JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Surgical lymph node debulking in cervical cancer

https://ejgo.org

of LN dissection (applicable only to the experimental group), 3 months after the end of CCRT
treatment, and annually thereafter. Additionally, quality of life (QOL) will be evaluated using
the European Organization for Research and Treatment of Cancer QOL questionnaire (QLQ)
C30 and QLQ-CX24 3 months after CCRT completion and annually thereafter. The accuracy of
radiological diagnosis of bulky or multiple LNs will be estimated only in the treatment group.

4. Eligibility criteria
Inclusion criteria

1) Women aged >20 years and <70 years.

2) Patients newly diagnosed with squamous cell carcinoma (SCC), adenocarcinoma, or
adenosquamous carcinoma.

3) Patients with a short-axis diameter of the pelvic LN or para-aortic LN under the renal
vein of >2 cm or >3 LNs with a short-axis diameter >1 cm in CT or MRI (PET-CT can be
used for auxiliary tool).

4) Patients with CCRT planned as a treatment for cervical cancer.

5) Patients whose competency is Eastern Cooperative Oncology Group performance score
0-1.

6) Patients who have signed the approved informed consent form for study participants.

7) Patients in whom surgical debulking for LN metastasis was possible, as confirmed by
radiological examination.

Exclusion criteria
1) Patients who have been diagnosed with cancer of any organ other than thyroid cancer
(excluding stage O cancer) within the previous 5 years.
2)
3)
4) Patients who cannot undergo surgery due to internal or surgical disease.
5) Patients who cannot receive chemotherapy due to internal or surgical disease.
6) Patients with a history of pelvic RT (PRT).
)
)

Patients who are pregnant or plans to conceive during the clinical study period.
Patients with any active infectious disease or incurable severe inflammation.

7) Patients with a history of subtotal hysterectomy.
8) Patients with remote metastasis other than a pelvic or para-aortic LN (e.g., lung,
subclavian, and inguinal LNs).

5. Sample size

The comparative indicator in this phase III randomized study will be the 3-year PFS rate.

The predictive value of the 3-year PFS rate is 40%—75% when CCRT alone (control group) is
performed in patients with cervical cancer IIIC (LN metastasis). According to the outcomes
reported by the Korean cancer centers, considering that the 3-year PFS rate of IIIC1 (pelvic
LN metastasis) is approximately 70%-75% and the 3-year PFS rate of IIIC2 (para-aortic LN
metastasis) is approximately 40%-50% [23], the 3-year PFS rate of the comparative indicator
to be used in this study can be approximately 60%. However, no studies have investigated
the 3-year PFS rate in patients receiving CCRT after LN debulking surgery. Lim et al. [24]
only reported a 3-year PFS rate of approximately 75%—-80% after surgical staging of localized
cervical cancer in a Korean study. Based on this, the expected difference in the 3-year PFS
rates between the control and experimental groups was estimated to be 15%. The participant
recruitment and follow-up periods are 4 and 3 years, respectively; when the significance level
is 0.05 and the test power is 80%, the sample size required is 204 patients. Considering a
dropout rate of 13%, the study requires 234 cases. The sample size is 117 participants in both
the control and experimental groups.
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6. Participant recruitment and informed consent

If the participant is suitable for the eligibility criteria, researchers should explain that the
current condition of bulky or multiple LN metastasis has the limitations of treatment
performance, and that standard treatment is difficult to expect satisfactory results from
CCRT in the current literature. They should explain that the purpose of this study is to
investigate whether the cure rate can be increased by selecting and removing only bulky or
multiple LNs. In addition, it should be explained that the complications arising from the
addition of surgical treatment may increase. Since then, they should explain the need for this
phase III, RCT because there have been good research results retrospectively so far, but there
are no prospective results yet. After the participant agrees to participate in the study and
informed consent is obtained, randomization is performed.

7. Randomization

After confirming compliance with the eligibility criteria, randomization will be performed
in a 1:1 ratio between the control and experimental groups. The study participants will be
assigned using the stratified block randomization method with the following stratification
factors: 1) cervical cancer stage (IIICr1 vs. IIICr2) and 2) participating institutions.
Randomization numbers will be generated by an independent statistical expert using
Microsoft Windows-based SAS version 9.4 or higher (SAS Institute Inc., Cary, NC, USA),
and the randomization number will be assigned using the Interactive Web Based Response
System. Because this is an open-label trial, no blinding will be performed.

8. Treatment
Treatment should be performed within 2 weeks of randomization.

Control arm (CCRT only)

CCRT consists of extended-field external beam radiotherapy (EF-EBRT), brachytherapy
and LN boost (LNB), and weekly chemotherapy with cisplatin 40 mg/m? administered
intravenously. Chemotherapy will be administered 4—6 times.

Three-dimensional conformal RT (3D-CRT) and intensity-modulated RT (IMRT) can be

used as radiation therapies. The entire area, including the pelvis and para-aortic LNs, should
be treated 5 times a week at a dose of 1.8 Gy, with a total dose of 45-50.4 Gy/25-28 fractions
(Fx). After 3D-CRT or IMRT, low-dose-rate (LDR) or high-dose-rate (HDR) brachytherapy is
allowed. The dose prescriptions for brachytherapy are 27.5-30 Gy/4—6 Fx for HDR and 35-40
Gy/1-2 Fx for LDR according to the site’s protocol for brachytherapy using the image-guided
brachytherapy technique or Point A-based 2-dimensional technique. 3D brachytherapy using
CT or MRI is strongly recommended. LNB should be performed for gross LN metastasis using
3D-CRT or IMRT technique. Sequential and simultaneous integrated boosting techniques can
also be used. The dose prescription for LNB should be calculated by adding the abdominal and
pelvic doses. For a LN with a minor diameter of <1 cm but suspected of metastasis on imaging
tests (CT, MRI, or PET-CT), a radiation equivalent to a total dose of 5560 Gy should be
prescribed. Radiation equivalent to 60—-64 Gy should be prescribed for a short-axis diameter of
1-2 cm and 64-68 Gy for a diameter >2 cm. Ideally, all radiation therapies should be completed
within 56 days (with a maximum of 63 days to maintain adherence) after therapy initiation.

Experimental arm (surgical resection before CCRT)

All laparoscopic, robotic, and open surgeries are permitted. In laparoscopic or robotic
surgery, LN access can be intraperitoneal or retroperitoneal. On imaging examination,
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LNs with a short-axis diameter of >1 cm are excised. Notably, the entire LN is not dissected
because this study aims to debulk bulky or multiple LNs.

The LN area is anatomically bound by arteries, and the LN is divided into 4 levels based

on the border. Level 1 includes the external iliac, internal iliac, and obturator areas; level

2 includes the common iliac area; level 3 includes the infra-mesenteric area below the
inferior mesenteric artery among the para-aortic areas; and level 4 includes the infrarenal
area below the renal vein among the para-aortic areas [25]. The size, number, and location
of the resected LNs will be recorded according to the above levels. If all of the resected LNs
are found negative as a result of the frozen or final biopsy, a decision for a treatment policy
for the primary tumor is to be made on whether CCRT or surgical treatment including
hysterectomy is to be performed depending on the treatment policy of each institution. If
hysterectomy is performed instead of CCRT to treat the primary tumor, the subject will be
dropped from the clinical trial.

Postoperative LN assessment by imaging (CT or MRI) will be performed before CCRT within
30 days of surgery to evaluate whether the applicable LN has been successfully resected.

CCRT should be performed within 30 days of surgery. CCRT consists of RT, including EF-
EBRT or PRT, brachytherapy, and LNB, and weekly chemotherapy with cisplatin 40 mg/m?,
4-6 times administered intravenously. Extended-field RT is the principle for EBRT. However,
PRT is permitted only if the postoperative imaging examination is negative for LNs, and
histopathological results show O, 1, or 2 LN metastases <2 cm present only in the pelvic LN
(level 1).

9. Follow-up

Follow-up will be performed every 3 months for 2 years and thereafter every 6 months.

The total follow-up period is 3 years after the completion of treatment, and in the case of
death, it is extended to the time of death. Physical status evaluation, physical examination,
Papanicolaou smear, tumor markers (SCC antigen and carcinoembryonic antigen), and
treatment-related complications will be performed at every visit. Palpation of superficial LNs,
such as the inguinal and left subclavian LNs, and rectal examination will be performed, if
required. Lymphatic complications and the QLQ will be administered 3 months after CCRT
and annually thereafter. CT and MRI should be performed within the following follow-up
time frames: 1) CT will be performed 3, 6, 12, 24, and 36 months after CCRT completion;

2) MRI will be performed 18 and 30 months after CCRT completion; and 3) PET-CT can be
performed additionally if necessary. If recurrence is suspected, imaging and pathological
examinations should be immediately performed.

10. Statistical analyses

We plan to form a Data Safety Monitoring Board (DSMB) for the professional review of
safety data for this study. The DSMB will evaluate the safety-related matters of registered
study patients during the entire study period, provide advice on study progress, and operate
through the KGOG. An interim analysis is conducted 2 years after the start of the clinical trial
(i.e., after the first participant is enrolled) or when 50% of the events (relapse) have occurred,
whichever occurs first. No adjustments are made for multiple tests.

Demographic and baseline characteristic data will be analyzed using descriptive statistics
(mean, standard deviation, median, minimum, and maximum) for continuous data.
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Independent t-tests or Wilcoxon’s rank-sum tests will be used to compare the 2 groups
after testing for normality. For categorical data, the number and percentage of participants
will be presented, and y? or Fisher’s exact tests will be used to compare the 2 groups. The
significance level for the final analysis will be set at 5%, and if multiple comparisons are
necessary, Bonferroni correction will be used.

For survival, the time to death or recurrence will be estimated and presented using Kaplan-
Meier analysis and median survival time. A log-rank test will be conducted to compare the
control and experimental groups. PFS and OS will be analyzed using a stratified log-rank test
stratified by disease stage (IIIC1r and IIIC2r). Cox proportional hazards regression will be
used to model PFS as a function of the treatment group and other well-known and potential
prognostic factors, such as age and histologic features. We will estimate the hazard ratios
for treatment and other potential prognostic factors using 95% confidence intervals. We will
perform analyses for OS similar to those for PFS.

To evaluate treatment-related and lymphatic complications, the incidence will be compared
between the 2 groups using the > or Fisher’s exact test. For the QOL, independent t-tests or
Wilcoxon rank-sum tests will be used to compare the 2 groups after testing for normality.

Sensitivity, specificity, positive predictive value, negative predictive value, and area under the
curve will be used to determine the accuracy of the diagnosis based on imaging tests (CT/
MRI/PET-CT) for the presence of bulky or multiple LN metastases and the results of surgical
histopathological metastasis in the experimental group.

11. Ethics

This trial will be conducted in accordance with the Pharmaceutical Clinical Trial Management
Standards (KFDA Notice No. 2008-39) and the Declaration of Helsinki, 59th World Medical
Association General Assembly, Seoul, October 2008, and International Council for
Harmonisation Good Clinical Practice standards. The study protocol has been approved by
the ethics committees of each participating institution, and informed consent was obtained
from each enrolled patient.

12. Trial registration ID
ClinicalTrials.gov Identifier: NCT05421650; Clinical Research Information Service (CRIS):
KCT0007137.

DISCUSSION

CCRT is a standard treatment for IIICr cervical cancer. However, the standard irradiation dose
of 45-50.4 Gy eradicates only 60% of the LNs >2 cm [26]. Bulky LNs are difficult to shrink using
standard treatments. Most studies have pointed out that the prognosis is poor depending on
the size of the LNs [8-10]. The definition of bulky LNs is relatively ambiguous, but generally a

2 cm diameter of LNs, which we chose as the standard in our study, is often accepted [10,27].
The risk factors for nodal metastasis in cervical cancer are the size and number of affected LN,
which are directly related to survival [1113]. Therefore, we attempted to confirm not only the
size but also the efficacy of surgical resection of multiple metastatic LNs.
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Advanced strategies, such as nodal boosting or surgical LN debulking, are recommended to
overcome the limitations of bulky LN management. Recently, a retrospective study showed
no survival benefit from either nodal boosting or debulking strategy in locally advanced
cervical cancer with bulky LNs (21.5 cm) [28]. However, the median bulky LN size differed
between the groups, with 18 mm in the nodal boosting group and 22 mm in the surgical
debulking group. In addition, radiotherapy was not standardized between institutions.
Therefore, a prospective RCT is required.

We will perform RT-quality assurance/quality control (QA/QC) to reduce errors among
patients, institutions, and countries. In multicenter studies involving RT, uniform and
accurate dosimetry and treatment delivery are important to minimize interinstitutional
errors. Therefore, in our study, the RT-QA process will be developed, and the RT-QA/QC
committee (comprising radiation oncologists from the KROG) will be formed to ensure
uniform and robust RT protocol adherence. It ensures that the radiotherapy specified in the
protocol meets the standard of care, answers any questions the institution may have, and
reviews the plans during the trial. The institutions participating in the study will undergo

a radiotherapy credentialing process that includes machine QA and end-to-end testing. All
cases will be reviewed by the RT-QA/QC committee at appropriate times.

To minimize the surgical complications caused by lymphadenectomy, the protocol of this
study only allows dissection of LNs >1 cm in size, not full lymphadenectomy. Lymphatic
complications between the control and experimental groups will be compared objectively and
subjectively [22] and analyzed as a secondary endpoint. In addition, the accuracy of imaging
methods (CT, MRI, or PET-CT) for the diagnosis of bulky LNs metastases will be evaluated.

Currently, a similar randomized trial, CQGOG103, is being conducted in China [29]. This is
also a national, prospective, multicenter, randomized clinical study evaluating the efficacy of
LN dissection in stage IIICr cervical cancer. However, there are 3 differences between these 2
studies. The first, the participants are those with short diameter of image-positive pelvic and/
or para-aortic LNs >15 mm in CQGOG103, whereas our trial include LNs >20 mm. Second,
full lymphadenectomy is performed in the Chinese study, whereas surgical debulking of only
bulky LN or multiple LNs is performed in our study to remove the poor prognostic factors for
RT failure and minimize the complications of LN dissection. Finally, the primary endpoint

in CQGOGI103 is 2-year PFS, whereas our study will evaluate 3-year PFS rate as the primary
endpoint. Nevertheless, the common purpose of these 2 studies is to determine a way to
overcome poor prognostic factors, such as the variability of LN metastases. Therefore, these
results will be helpful in developing the best strategy for treating cervical cancer with poor
prognostic factors.

CCRT has been the standard care for patients with locally advanced cervical cancer for over
20 years. However, regional LN metastases with bulky or multiple statuses have shown
treatment failure and poor prognosis for CCRT. To overcome the limitations of the current
standard of care, strategic treatment is required, such as for breast cancer, in which genetic
markers and LN metastatic status are considered in the selection of the treatment modality.
Therefore, this study will be helpful for personalizing treatment strategies based on the size
or number of LN metastases in cervical cancer.
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