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Opinion Statement

The standard of treatment for node-positive endometrial cancer (FIGO Stage IIIC) in North
America has been systemic therapy with or without additional external beam radiation
therapy (RT) given as pelvic or extended field RT. However, this treatment paradigm is
rapidly evolving with improvements in systemic chemotherapy, the emergence of targeted
therapies, and improved molecular characterization of these tumors. The biggest question
facing providers regarding management of stage IIIC endometrial cancer at this time is:
what is the best management strategy to use with regard to combinations of cytotoxic
chemotherapy, immunotherapy, other targeted therapeutics, and radiation that will maxi-
mize clinical benefit and minimize toxicities for the best patient outcomes? While clini-
cians await the results of ongoing clinical trials regarding combined immunotherapy/RT as
well as management based on molecular classification, we must make decisions regarding
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the best treatment combinations for our patients. Based on the available literature, we
are offering stage IIIC patients without measurable disease postoperatively both adjuvant
chemotherapy and IMRT with carboplatin, paclitaxel, and with or without pembrolizumab/
dostarlimab as primary adjuvant therapy. Patients with measurable disease post operatively,
high risk histologies, or stage IV disease receive chemoimmunotherapy, and vaginal brachy-
therapy is added for those with uterine risk factors for vaginal recurrence. In the setting
of endometrioid EC recurrence more than 6 months after treatment, patients with pelvic
nodal and vaginal recurrence are offered IMRT and brachytherapy without chemotherapy.
For measurable recurrence not suitable for pelvic radiation alone, chemoimmunotherapy

is preferred as standard of care.

Introduction

Endometrial carcinoma (EC) is the most common
gynecologic malignancy diagnosed in the USA [1].
While the majority of EC is diagnosed at early stage,
8% have spread to pelvic or para-aortic lymph nodes
at the time of diagnosis [2]. The 2009 FIGO Staging
system defines node positive EC to be stage ITIIC1 (pel-
vic nodal involvement alone) or stage I11IC2 (para-aor-
tic involvement with or without pelvic lymph node
involvement) [3]. Risk factors for lymph node metas-
tasis include increased depth of myometrial invasion
(DOI), Grade 2 or 3 histology, lymphovascular inva-
sion (LVSI), and non-endometrioid histology [4]. In
patients with apparent uterine confined disease, the
NCCN considers a minimally invasive surgery (MIS)
approach to be standard. Randomized clinical trials
such as LAP2 have indicated the feasibility of MIS
staging and improved post operative quality of life in
clinical stage I to IIA uterine cancer patients [5]. Sur-
gical staging for EC requires lymph node assessment.
Several phase Il randomized control trials including
the SENTI-ENDO Trial [6], the FIRES trial [7], and the
SENTOR trial [2] have assessed the feasibility of senti-
nel lymph node biopsy (SLNB) rather than a full pelvic
and para-aortic lymphadenectomy. Currently NCCN

guidelines prefer SLNB as opposed to lymphadenec-
tomy in patients with apparent uterine confined dis-
ease. However, NCCN recommends para-aortic lym-
phadenectomy in high-risk patients including those
with deeply invasive lesions, high grade histology,
serous carcinoma, clear cell carcinoma, or carcinosar-
coma (Category 2A recommendation). The result of
pathologic assessment of lymph nodes may include:
no lymph node metastasis, isolated tumor cells (ITC)
(£0.2 mm), micrometastases (>0.2 - 2 mm), and mac-
rometastases (>2 mm). Micrometastasis and macrome-
tastases are treated similarly as positive lymph node
metastasis, while ITCs are considered node-negative.
The basis for not treating ITCs includes retrospective
data that found that subjects with ITCs had similar
outcomes as subjects with negative lymph nodes and
adjuvant treatment did not impact outcomes [8]. It is
standard of care to treat patients with nodal metastasis
with systemic therapy; NCCN guidelines specify sys-
temic therapy (with or without radiation) as standard
practice for surgically staged III and IV patients (Cate-
gory 2A recommendation). This consensus is based on
the high risk of recurrence in advanced stage patients,
in one trial as high as 52% [9].
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Review of management options for front line treatment
of node positive endometrial cancer

Radiation only

Prior to effective systemic therapy, whole abdominal radiation was utilized in
patients considered at risk for peritoneal failure. GOG 122 compared whole
abdominal radiation to doxorubicin and cisplatin. Not only did chemother-
apy treatment show improved progression free survival (PFS) and overall
survival (OS), but whole abdomen abdominal irradiation had intolerable
side effects and is appropriately no longer indicated [9-11].

Radiation vs. Chemotherapy/Radiation (chemoRT)

PORTEC-3, a phase III randomized clinical trial (RCT), compared adjuvant
chemotherapy during and after pelvic external beam radiation therapy (EBRT)
versus EBRT alone in a high intermediate and high-risk EC cohort. Both arms
received EBRT for a total dose of 48.6 Gy in 1.8 Gy per fraction 5 days a week.
The chemoradiation arm also included two cycles of cisplatin 50 mg/m? in
the first and fourth weeks of EBRT followed by four cycles of carboplatin
AUCS5 and paclitaxel 175 mg/m? at 21-day intervals. A total of 686 subjects
with EC were included. There was an improvement in 5-year failure-free sur-
vival with the addition of chemotherapy from 68.6 to 75.5% (P=0.02). The
5-year OS was 81.8% in the chemoradiation arm compared to 76.7% for RT
alone which was not statistically different. However, post hoc analyses of stage
I patients were noted to have improved OS (hazard ratio (HR) 0.63 [95%
confidence interval (CI) 0.41-0.99]; P=0.043) and failure free survival (FES)
(HR 0.61 [95% CI 0.42-0.89]; P=0.011) [12¢].

Important molecular subgroups and their relationship to survival were
also evaluated in PORTEC-3 including p53 abnormal (p53abn), POLE ultra-
mutated, mismatch repair-deficient (MMRA), and no specific molecular pro-
file (NSMP). P53abn patients had the worst prognosis with 5-year recurrence
free survival (RFS) of 48% and overall survival (OS) of 54%. The p53abn
subjects in subgroup analysis had significant benefit from combined chem-
oRT compared to RT alone (5-year RFS 58.6% compared to 36.2%), sug-
gesting substantial improvement with chemotherapy. POLE ultra-mutated
subjects had the best outcomes regardless of adjuvant therapy, including
5-year RFS and OS of 98%. MMRd and NSMP had intermediate outcomes
[12¢, 13]. While this was a post-hoc analysis, it does provide a framework for
differentiating molecular rather than histologic subtypes of EC that could
particularly benefit from systemic therapy such as p53abn cases, and those
who may be able to forego adjuvant therapy such as POLE ultra-mutated
cases. Prospective trials designed to differentiate treatment by molecular sub-
type such as RAINBO [NCT05255653] for stage I-1II disease, and PORTEC-
4a [NCT03469674] (for early-stage high-intermediate disease) may provide
confirmatory data to support this treatment paradigm (Table 1).



330-345

Oncology (2024) 25

ions in

Current Treatment Opt

SO ‘san
-101x03 buijtw asop ‘S4d

JRALAINS 3344
9IUBLINIBI JIA)d :dMg-
G4y :abuelip-
S4Y :uldIn-
S4Y -Pay-

f1ixoy 19 a3ndy

S4d

91026 jamog
9y1sodwo) xapug Jadue)
papuedx3 uL abuey)

sawodinQg Aewny

JXzz-3sep
-LuosmeAy pue gewnznjses}

Jo ‘gewnznyad pue gewnzny

-SBJ} JBYID YILM pauLquiod
1exe3ded/uLjejdogued *sa
auoje 19xe3lded/uzeidogie)
111 9be3s 104 [H¥G7T 10 JueA
-nlpe ou pue 11T abe3s 1oy

Adesays juean(pe ou :amg-
Lyowsyd juean(pe
*sA sudbojsaboud Aq pamo)
-104 1393 3uean(py :abueig-
1493 uean(pe sa
gewnjeainp Aq pamon)o} pue
Y3m 1393 Jueanfpy :usaig-
Lyowsyd juean(pe
*sA quede) Aq pamonjoy
Lyowsyd jueanfpe :q3y-
suouely Ajtep A9 g°1
ut A9 %°0G 10 G¥ Jo sasoq
"(14d S8d) uonelpey uojoig
butuueds weag JLoudy
(dM) stnad @104 Jueanfpy
auoje
qLueiLpa? Jo ‘qpasealded
pue quede)o ‘gewnjealnp
pue qLuelLpad ‘gewnjeAlnp
pue quede)o jo uoLeuULqWO)
SJUSWSSISSE
JUIAS 9SI9APE pue SaLIeUOL}
-sanb a1 Jo Ajnenb jo uony
-91dwod pue ‘Adesayl 1YWI
10 uojoid aied jo piepuels

sdnoug jusawjeas)

ewodJlesouldied 10 ewou
-124BD SN0J3S |eLIawopus
AI-I 9be3s ‘aAtsod 2y3H

Jeu] ang 03 33 INWI0d-
Jeu] abueig 03 )3 dWSN-
Jeu] uaai9 03 I3 PYWNW-
]eu] pay 03 )3 ugegsd-

Adesayy

JLWISAS INOYILM 10 YIM |y

J1A]9d 9)0ym 10} uoLledLpul
UILM 132UBD BILAIDD 10 )3

Adessyjowayd
40 aul) Joud suo sainbay
*)3 Jua3sisiad 10 JuaLINIBY

1Y 21A19d 9AL9I31 03 pauueld
‘f1abins Aewud yim
pa3eaJ3 190UED 1BILAIDD 10 )]

eLlL)
uoilsn)uj jo Arewwng

IIT pue I1 920A9-94N

(0gNIVY)
Saoinjes

Jenaajop uQ
paseg Jaoue)
Jeuiswopu]
NI Jusw3ieas]
jueaAn(py

III pue II butuyay

II NA9 Sd0¥d

II ¢T0AD -9dN
Jaued
1B21AIRD 10 )7 404 Assbuns
Jaye |YWI 40 suozoud yim
pajeal3 sjusted usamiaq

I SS13191X03 33Nde Jo uostiedwo)

aseyd aweN Apms

G22952501IN

€6995¢501IN

88989/90.1IN

9¢8099€01IN

TLLL9G%01IN

1IN

1a3ued jeuiawopud aaLyisod apou jo juawiear) abueyd Aew ey sjewy burobuo da)as °T 9)qe)




330-345

Oncology (2024) 25

jons in

Adeisayy uorjetpes pajejnpow-ALsuajul JywT
“Jeul3sajulosiseb 19 ‘JeALAINS 1BIBA0 §O “|BALAINS 931} uolssaiboid SJ4 ‘JeALAINs a1y Sduaundal §4y ‘Adessyl uorjeipes jy ‘Adessyy uoljelpes wesq jeusalIxd [yg7 ‘uoL}
-eipes/Adessyowsyd jyoways ‘sjyoid tendsjow dydads ou JuSy ‘usioyap-itedsl ydjewstw ‘pajeinw-esn 370d PYWw ‘1ewsoude €qd ugnggd ‘4193ued 1eLIswopus jJ

Current Treatment Opt

AdesayiAyoeiq jeutben yim
jusw3eal) piepuels 0} pased
-W0D uol1eAIasqo 10 ‘1443
‘Adesay3hyoeiq jeutben bul
-pnjouL Juswieasy paseq ay

T 9pein
(ordodsoniw) 11 abe3s ISAT
noyjm ¢ apeib ‘g1 abeis
ISAT Y3m g Jo T apesb

‘g1 abeis sieak pg <abe

2 1o T apeub ‘g1 abe3s
(1SA1*F ‘obe Aue) ¢ apeib

13oue) eujawopul
ut AdessyioLpey uean(py
piepuelS SNSI9) paseq

dduaundal jeutbep  -oud sejndajow jejusWLIRAX] ‘Y1 abe3s :1aya st eyl )3 III -9)yold 1eJnNdd)O :e%-)IIN0d  ¥£969%E0LIN
burj3as o1e3sejaw 4o
0ga2e)d pue 9)0z0113]  PIJUBAPE UL SALEU JUBWILDIY
S4d *SA (I)212019] pue 9)0z04387 ‘)3 PLOLIIBWOPUS ¢ IO T BpeIY III G/0€-909 T¥6ZTLG01IN
GTU3109NI/#90€
$9)2A2 9 10y Ruo pyww “usundal -509/£6)-3
1oxe3tded pue uiyejdogied 10 AIIII obe3s 9)qesadout LONAIN/£6
SO pPue Sid "SA 9UOJe (BWNZI|OIqUWad  ‘ew0dlesouldled butpnout )3 III “GLYEIW  L86ELTGOLIN
€60¢
1Y 9A12231 Aew wue 1ay3ig Adesayy -509 /
Adessyjowsyd jueanfpe smd  dwa3sAs 1o uowjeipel jo Aioy TTU3109N3 /
Y0) ogade)d ‘sa Adessyjowsyd  -SLy INOYFLM BWODIBSOULIIED T12931L0NATIN
pue JeAlnns auy aseastq  jueAnlpe smd qewnzijoiquiad  Butpnput )3 jo sisoubetp maN III / T29-GLYE-NW  LL8YE9Y0LIN
el
sawodinQg Aewny sdnoug jusawjeas) uoisnpuj jo frewwns  aseyd aweN Apms DN

(penuiauod) °t 3qer



Current Treatment Options in Oncology (2024) 25:330-345

Combination cytotoxic ChemoRT vs. Chemotherapy only

GOG 177 and GOG 209 laid the foundation of carboplatin and paclitaxel
combination therapy for high risk, advanced stage uterine cancer, as GOG
177 compared cisplatin and doxorubicin with or without paclitaxel in EC
and GOG 209 demonstrated noninferiority of carboplatin and paclitaxel
compared to cisplatin, doxorubicin, and paclitaxel [14, 15]. RTOG 9708
demonstrated anti-tumor activity of combination chemoradiation followed
by chemotherapy [16]. The rationale of this regimen is based on synergistic
effect of chemotherapy and radiation demonstrated in other tumors, as well
as early receipt of a known effective systemic agent (platinum chemotherapy).
GOG 258 asked a different question from PORTEC-3: Does chemoradia-
tion improve survival compared to the standard chemotherapy alone? GOG
258 was a phase III RCT that included 813 subjects with stage IIT or IV EC.
Approximately 75% of subjects in each arm had endometrioid stage IIIC1
or I1IC2 disease. This trial compared chemoRT (cisplatin 50 mg/m? on days
1 and 29 in addition to volume-directed radiation at 45 Gy with or without
brachytherapy, followed by carboplatin AUC 4 plus paclitaxel 175 mg/m?
every 21 days for four cycles) to chemotherapy alone (carboplatin AUC 6 plus
paclitaxel 175 mg/m? every 21 days for six cycles). Of note, 30% of patients
received intensity-modulated radiation therapy (IMRT). Recurrence free sur-
vival was not improved with chemoradiation versus chemotherapy alone.
Chemoradiation compared to chemotherapy alone did reduce the incidence
of locoregional recurrence (2% vs 7%; HR 0.36) but was associated with more
distant recurrences (27% vs 21%; HR 1.35). While there was a potential ben-
efit in local-regional control with chemoRT, the actual proportion of patients
impacted was relatively small, compared to the greater proportion of those
afflicted with distant metastases which was likely driving the OS results. The
most recent analysis with median follow-up time of 112 months revealed
that chemoradiation did not improve OS over chemotherapy alone (HR
1.05, 95% CI 0.82-1.34), in any subgroup including histologic subtype [17,
18]. Similar to PORTEC3, molecularly based post-hoc analyses arecurrently
ongoing. Chemotherapy alone remains standard of care for patients with
advanced disease, but the addition of radiation may improve loco-regional
control, and should be considered in patients with, for example, a positive
margin or those at high risk for recurrence due to extensive local disease (e.g.
parametrial or vaginal involvement).

Targeted therapy, a new frontier in node positive endometrial
cancer treatment

The emerging direction of cancer research and treatment is targeted therapy,
which the National Cancer Institute defines as a treatment that uses drugs or
other substances to target specific molecules in order to prevent the survival
and spread of cancer cells. Examples of targeted therapy include drugs that
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inhibit growth of blood vessels, improve function of the immune system, or
utilize antibodies to deliver small-molecule drugs.

Immunotherapy

Pembrolizumab is an anti-PD-1 humanized monoclonal antibody that is
utilized as an immune checkpoint inhibitor. Keynote-158 was a nonrand-
omized, open-label phase II trial which explored the efficacy and safety of
Pembrolizumab alone in MMRd or microsatellite instability high (MSI-H)
previously treated, advanced EC. Objective response rate was high (48%)
with median duration of response not yet reached at 42.6 months. This study
leads to the accelerated approval of pembrolizumab in previously treated
advanced or recurrent endometrial carcinoma [19]. Dostarlimab is also an
anti-PD-1 monoclonal humanized antibody utilized in EC. The Garnet trial
was a single group open label clinical trial assessing dostarlimab’s impact on
survival in MMRd and mismatch repair proficient (MMRp) EC subjects. Stage
III patients comprised 35% of the MMRd cohort and 28% of MRRp cohort.
The overall response rate (ORR) was 43.5% (95% CI 34.0 - 53.4) in MMRd
patients and 14.1% (95% CI 0.1 - 20.6) in MMRp patients. The median
duration of response was not reached in either cohort. [20] These results sug-
gest that MMRd patients may have a particularly high response rate to single
agent immunotherapy, and that MMRp may have a modest response rate, but
potentially on par historically with other single cytotoxic agents.

These trials shifted the paradigm of treatment. Recently two phase III,
double blind, placebo-controlled, RCTs combining immunotherapy and
chemotherapy followed by immunotherapy maintenance in EC have been
published: RUBY and NRG-GY018. Both trials included node-positive EC
subjects. The results of these trials have already been incorporated into NCCN
guidelines for advanced endometrial cancer.

Both RUBY and GYO018 were presented at the Society for Gynecologic
Oncology 2023 Annual Meeting and published in the New England Journal
of Medicine the same day. GY018 utilized pembrolizumab while Ruby uti-
lized dostarlimab. A summary of similarities and differences of these trials is
listed in Table 2 for reference [21¢¢, 22¢¢]. In both trials the improvement in
PFS for the MMRd population was impressive. In RUBY progression-free sur-
vival at 24 months was 61.4% (95% CI, 46.3 - 73.4) in the dostarlimab group
and 15.7% (95% CI, 7.2 - 27.0) in the placebo group (HR for progression
or death, 0.28; 95% CI, 0.16 - 0.50; P<0.001). In GY018, MMRd subjects on
pembrolizumab had improved PFS at 12 months: Kaplan-Meier estimates
of freedom from disease progression or death were 74% v 38%, (HR 0.30;
95% CI, 0.19-0.48; P < 0.001). In GY018, the MMRp population showed
less clinical benefit but was still statistically significant; median PFS 13.1
months with pembrolizumab vs 8.7 months with placebo (HR 0.54; 95%
CI, 0.41 - 0.71; P < 0.001). In RUBY, the MMRp subjects PFS at 24 months
was 28.4% (95% CI, 21.2 - 36.0) in the dostarlimab group and 18.8% (95%
CI, 12.8 - 25.7) in the placebo group (HR for disease progression or death,
0.76; 95% CI, 0.59 - 0.98).
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Based on the findings of these studies, the NCCN guidelines have been
updated to include combination therapy with pembrolizumab/carboplatin/
paclitaxel and dostarlimab/carboplatin/paclitaxel as Category 1, preferred,
primary therapy options for stage III or IV endometrial carcinoma. July 31,
2023 the FDA approved dostarlimab with carboplatin and paclitaxel followed
by single agent dostarlimab for primary or recurrent MMRd EC. Specific rec-
ommendations for treatment with measurable disease or less common his-
tologies are based on the inclusion criteria of each study [21¢e, 22¢¢]. For
example, carcinosarcoma was included in RUBY but excluded from GY018.
GYO018 required measurable disease for all patients except recurrent patients.
RUBY required measurable disease for endometrioid IIIC1 patients, however,
did not require measurable disease for carcinosarcoma, serous, clear cell, or
mixed histologies, nor for IIIC2 or IV cases. GY018 enrolled patients who
recurred after 12 months, whereas RUBY enrolled patients who recurred after
6 months. Given that neither GY018 nor RUBY enrolled IIIC1 endometrioid
patients with no residual disease, it remains unclear whether this subset of
patients would benefit from combined cytotoxic chemotherapy plus immu-
notherapy. This question may be answered by Keynote B21/GOG 3053 trial
which is enrolling all stage III patients with any uterine cancer histology
and randomizing to pembrolizumab with carboplatin/paclitaxel followed
by pembrolizumab maintenance versus placebo with carboplatin/paclitaxel
followed by placebo maintenance (Table 1). In this trial, the decision to per-
form radiation after chemotherapy is institution dependent, but radiation
continues to be permitted. The results of GOG 3053 will also be stratified by
MMR status.

Adverse events (AEs) are a limitation of combination therapy, both for
chemoRT and chemo-immunotherapy. Approximately 60% of PORTEC-3
subjects had grade 3 + AEs in the chemoRT arm compared to 12% in RT alone.
The most significant AE in the chemoRT arm was neuropathy [12¢]. In GOG
258, about 58% of subjects in the chemoRT arm experienced Grade 3 + AEs
compared to 63% for chemotherapy alone. Hematologic AEs were more fre-
quent and severe in the chemotherapy arm [23]. In RUBY, nausea, alopecia,
and fatigue were high (about 50%) but similar between groups. Rash was
the most notable AE experienced in the treatment arm. Grade 3 + events were
about 10% higher in the treatment group [21*¢]. In GYO018, the grade 3 + AEs
were divided by MMR status. In MMRd subjects, 63% on pembrolizumab
experienced a Grade 3 + AE compared to 47% on placebo. In MMRp sub-
jects, 55% experienced a Grade 3 + AE on treatment compared to 45% on
placebo. Adverse events related to immunotherapy in the treatment arms
included infusion reaction (15%), hypothyroidism (13%), hyperthyroidism
(9%) [22°°].

Several important questions remain regarding immunotherapy for node
positive endometrial cancer patients:

- Can advanced MMRd endometrial cancer patients be treated with immu-
notherapy alone? The MK-3475-C93/KEYNOTE-C93/GOG-3064/ENGOT-
enl15 study is an actively recruiting phase III, randomized, open label clini-
cal trial comparing Pembrolizumab to platinum doublet chemotherapy in
MMRd advanced or recurrent EC (Table 1).
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- Do we treat MMRp stage IIIC1 patients with no measurable disease with
combined immunotherapy and chemotherapy given these patients were
not included in RUBY or GY018 at baseline and the clinical benefit for
MMRp patients was significantly less? GOG 3053 will shed light on this
question, as well as whether combined immunotherapy and EBRT is toler-
able and effective for Stage IIIC1 patients (Table 1).

— For stage I1IC2 patients, who showed dlinical benefit from addition of pembroli-
zumab or dostarlimab plus immunotherapy maintenance, how do we counsel
them regarding radiation therapy? Are there any additional safety considerations?

- How do we incorporate molecular classification into our treatment proto-
cols? Do we escalate or de-escalate treatment at this time based on molecu-
lar classification? The RAINBO trial (enrolling stage I-I11I) and PORTEC 4
(enrolling stage I-II) is stratifying patients into p53abn, MMRd, NSMP, and
POLEmut groups for randomization and treatment (Table 1).

HER2/ERBB2

Human epidermal growth factor receptor 2 (HER2)/neu functions in cell growth,
survival, and proliferation, and is overexpressed in 4-69% of endometrial carci-
noma [24, 25]. Trastuzumab is a monoclonal antibody that targets HER2.

A Phase Il randomized clinical trial comparing carboplatin/paclitaxel for six cycles
versus carboplatin/paclitaxel/trastuzumab followed by trastuzumab maintenance in
patients with stage III/IV or recurrent, HER2/neu positive uterine serous carcinoma
showed clinical benefit from the addition of trastuzumab. HER2/neu positivity was
defined as having an immunohistochemical (IHC) score of 3 +or 2 +and amplifica-
tion on fluorescence in situ hybridization (FISH). PES was significantly improved
with trastuzumab (12.6 months in the experimental arm versus 8.0 months in the
control arm, HR 0.44; 90% CI, 0.26 to 0.76, P=0.005). Secondary outcome of OS
did not reach statistical significance, though hazard ratio showed mortality reduction
in the trastuzumab arm (HR 0.41) [26°]. The greatest benefit appeared in patients
receiving frontline therapy for stage III-IV (HR, 0.40; 90% CI, 0.20 to 0.80, P=0.013)
rather than in the recurrent setting (HR, 0.14; 90% CI, 0.04 to 0.53, P=0.003). NCCN
guidelines include the addition of trastuzumab for stage I1I/IV HER2 +uterine serous
carcinomas or carcinosarcomas (Category 2A recommendation).

A follow-up phase I1I study is currently recruiting NRG-GY026, a randomized
phase II/III trial comparing trastuzumab and pertuzumab versus trastuzumab
and paclitaxel/carboplatin in patients with HER2 positive endometrial serous
carcinoma and carcinosarcoma. This trial includes chemo-naive, non-recurrent
stage JA-IVB uterine serous or carcinosarcoma that is HER2 + (Table 1).

Hormonal therapy as monotherapy or in combination

Approximately 85% of endometrial cancers are found to be hormone receptor
positive on IHC analysis [27]. NCCN guidelines consider hormonal therapy as a
Category 2A treatment option for recurrent or metastatic disease. GOG 3007 was
a single stage, open label randomized phase II trial for advanced or recurrent EC
treated with everolimus and letrozole (EL) or medroxyprogesterone acetate and
tamoxifen (MT). Median PFS was 6 months (95% CI 3.8 - 17.7) in EL versus
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4 months (95% CI 2.7 - 6.1) in MT; higher PFS was observed in chemo-naive
patients [23]. While cytotoxic chemotherapy was associated with longer PFS
improvement, hormonal therapy may be a good option for patients who desire a
break from cytotoxic agents or cannot tolerate chemotherapy.

An actively recruiting clinical trial studying hormonal therapy in advanced
ECis GOG-3075. This is a randomized, double-blind placebo-controlled phase
III trial comparing lerociclib (selective CDK4/6 inhibitor) with letrozole to pla-
cebo with letrozole in patients with Grade 1/2 endometrioid endometrial cancer
with advanced or metastatic disease (Table 1).

PARP inhibitor

There are currently no approved poly (ADP-ribose) polymerase (PARP) inhibi-
tors for the treatment of EC. Musacchio et al. summarized the in vitro and
in vivo studies of PARP inhibitors and EC. As p53 and PTEN mutations are
common in EC and associated with the homologous recombination pathway,
PARP inhibitors may have a role to play in treatment [28]. There are multiple
clinical trials looking into whether PARP inhibitors show clinical benefit includ-
ing NRG- GY012, a randomized phase II study comparing single-agent olaparib,
single-agent cediranib, and combination olaparib/cediranib in women with
recurrent, persistent, or metastatic endometrial cancer (Table 1). The RAINBO
trial also is utilizing PARP inhibitors in a maintenance fashion in p53abn EC.

New technology in radiation oncology

While the role of RT will continue to be personalized in the context of disease risk
and other systemic therapies, significant improvements in RT have led to clinically
significant reductions in toxicity while maintaining disease control. Modern EBRT
is delivered nearly exclusively using IMRT technique. Most adjuvant radiation
studies for uterine cancer have used 2D (e.g., in PORTEC 1 and 2) or 3D external
beam radiation (also known as 3D conformal radiation) techniques which indis-
criminately radiates bowel and bone marrow, particularly if extended field radia-
tion is used (for example, to treat the para-aortic nodes). IMRT uses multiple fields
to shape the high dose radiation treatment to, better spare bowel, bone marrow,
bladder, and rectum potentially mitigating risks of nausea, enteritis, and cystitis.
The RTOG 1203/TIME-C trial randomized women with post-operative uter-
ine or cervix cancer to 3D conformal radiation vs IMRT to 45-50.4 Gy with or
without concurrent platinum therapy. The use of IMRT compared to 3D led to
significantly improved patient reported quality of life (QOL) in genitourinary and
gastrointestinal toxicities [29¢]. IMRT is now the recommended treatment for all
patients in the post-operative setting, including in ongoing clinical trials. When
counseling patients, IMRT results in fewer GI and GU toxicities, and toxicities
with extended field radiation to treat PA nodes are significantly mitigated with
IMRT. While not in uterine cancer, the PARCER trial for post-operative treatment
of cervix cancer confirmed smaller reductions in quality of life with comparable
disease control in IMRT compared to 3D radiation [30]. Particle therapy using
protons may further improve clinical outcomes by further reducing dose to bowel
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and bone marrow [31, 32]. The APROVE Phase II study from Heidelberg bench-
marked clinical outcomes for proton therapy for treatment of the whole pelvis
[33], and clinical trials in the USA are underway (NCT05758688, NCI04567771)
(Table 1). IMRT for post-operative external beam treatment of uterine cancer is
firmly standard of care, and further refinements in technique may reduce toxicity
even more and maintain in-field control.

Given the use of external beam radiation may decrease in initial adjuvant
management of node positive uterine cancer, we may expect to see a rise in use
in nodal and distant recurrences. In patients with measurable pelvis-only nodal
disease, both radiation therapy alone per GOG238 or systemic chemoimmuno-
therapy can be standard of care. However, the latter regimen is likely not curative
on its own. In patients with low-volume or oligometastatic lesions, there may
be an enhanced role for the use of stereotactic body radiation therapy (SBRT),
also known as stereotactic ablative body radiation (SAbR). SBRT combines the
conformality of IMRT with robust immobilization methods to ablate lesions with
millimeter accuracy inside the body. This may allow ablation of metastatic lesions
or retreatment of measurable disease in previously radiated fields safely [34].
SBRT combined with best systemic therapy for measurable disease recurrence
may allow for optimal treatment of recurrent disease or delaying of initiation of
systemic therapy.

The incorporation of adjuvant external beam radiation is generally not per-
formed in high-risk histologies with node-positive disease in GOG studies utilizing
chemotherapy given the very high risk of distant recurrence in these patients. For
example, all uterine carcinosarcoma were excluded from GOG 258. Again, while
the use of radiation for endometrioid subtypes may decrease, there may be an
unexpected reinvigoration in its importance particularly in patients who are less
likely to respond to optimal systemic therapy. For example, patients with Grade 1
endometrioid adenocarcinoma, NSMP, or MMRp subtypes may respond less often
to best systemic therapy, or may be better tailored with immunotherapy, hormonal,
or targeted therapy with potentially less toxicity, and the re-addition of external
beam radiation may improve outcomes in these patients [35].

Conclusion

The management of node positive EC is changing in the setting of refined molec-
ular classification, new RT modalities, and targeted therapy. While clinicians
await the results of ongoing clinical trials regarding combined immunotherapy/
RT as well as management based on molecular classification, we must make deci-
sions regarding the best treatment combinations for our patients. Based on the
available literature, we are offering stage I1IC endometrioid EC patients without
measurable disease postoperatively both IMRT and chemotherapy with carbo-
platin, paclitaxel, and with or without pembrolizumab/dostarlimab as primary
adjuvant therapy. In patients who desire both chemoimmunotherapy and radia-
tion, we are treating patients with six cycles of chemoimmunotherapy followed
by IMRT. Patients with measurable disease post operatively, all high risk histolo-
gies, or stage IV disease are receiving chemoimmunotherapy; those with uterine
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risk factors for vaginal recurrence such as deep muscle invasion, lymphovascular
invasion, and/or high risk histology are additionally given vaginal brachytherapy.
For patients receiving immunotherapy maintenance, duration of treatment is in
accordance with published literature (14 cycles with pembrolizumab and up to
3 years with dostarlimab) [21, 22¢¢]. In patients receiving both radiation and
immunotherapy, we continue immunotherapy during radiation treatment. We
are also applying molecular testing, particularly using p53abn and MMRd to
guide our adjuvant therapy recommendations as well as prognosis discussions
rather than histology alone. For example, in patients with p53abn tumors, we
are prioritizing systemic therapy, and in the MMRd population we prioritize
chemoimmunotherapy when appropriate. As for POLEmut cases, we are not
currently de-escalating adjuvant treatment recommendations, but are using that
information in our counseling to discuss expected efficacy and outcomes. In
the setting of endometrioid EC recurrence more than 6 months after treatment,
patients with vaginal recurrence are offered IMRT and brachytherapy without
chemotherapy. For measurable recurrence not suitable for pelvic radiation alone,
chemoimmunotherapy is preferred as standard of care.
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