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Abstract

Background For patients with liver-confined metastatic colorectal cancer (mCRC), local therapy of isolated
metastases has been associated with long-term progression-free and overall survival (OS). However, for patients with
more advanced mCRC, including those with extrahepatic disease, the efficacy of local therapy is less clear although
increasingly being used in clinical practice. Prospective studies to clarify the role of metastatic-directed therapies in
patients with mCRC are needed.

Methods The Evaluating Radiation, Ablation, and Surgery (ERASur) A022101/NRG-GIOQ9 trial is a randomized,
National Cancer Institute-sponsored phase Ill study evaluating if the addition of metastatic-directed therapy to
standard of care systemic therapy improves OS in patients with newly diagnosed limited mCRC. Eligible patients
require a pathologic diagnosis of CRC, have BRAF wild-type and microsatellite stable disease, and have 4 or fewer sites
of metastatic disease identified on baseline imaging. Liver-only metastatic disease is not permitted. All metastatic
lesions must be amenable to total ablative therapy (TAT), which includes surgical resection, microwave ablation,
and/or stereotactic ablative body radiotherapy (SABR) with SABR required for at least one lesion. Patients without
overt disease progression after 16-26 weeks of first-line systemic therapy will be randomized 1:1 to continuation of
systemic therapy with or without TAT. The trial activated through the Cancer Trials Support Unit on January 10, 2023.
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interim analyses for futility.

Clinical trial

The primary endpoint is OS. Secondary endpoints include event-free survival, adverse events profile, and time to local
recurrence with exploratory biomarker analyses. This study requires a total of 346 evaluable patients to provide 80%
power with a one-sided alpha of 0.05 to detect an improvement in OS from a median of 26 months in the control
arm to 37 months in the experimental arm with a hazard ratio of 0.7. The trial uses a group sequential design with two

Discussion The ERASur trial employs a pragmatic interventional design to test the efficacy and safety of adding
multimodality TAT to standard of care systemic therapy in patients with limited mCRC.

Trial registration ClinicalTrials.gov: NCT05673148, registered December 21, 2022.
Keywords Colorectal cancer, Oligometastatic disease, Radiation, Stereotactic, Chemotherapy, Microwave ablation,

Background

For patients with metastatic colorectal cancer (mCRC),
surgical resection, when possible, has been associated
with long-term progression-free survival (PES) and over-
all survival (OS). Several large retrospective series have
demonstrated 5-year OS rates of 40-70% in patients
with isolated liver metastasis following liver metastasec-
tomy [1-5]. Indeed, improvements in OS in patients with
newly diagnosed mCRC over the last several decades
have been attributed, in part, to an increase in hepatic
resection [6]. For patients with limited extrahepatic dis-
ease, complete surgical resection has also been associated
with prolonged PFS and OS, although the data are more
limited [7-9]. While prospective evidence is lacking,
these retrospective studies have demonstrated excellent
long-term survival for patients with resectable mCRC
and have defined the current standard of care (SOC).

In patients with multiorgan oligo-mCRC (e.g., low bur-
den but liver inoperable disease or minimal extra-hepatic
and/ or extra-thoracic disease), it is less clear whether
local ablative therapies, including thermal ablation and
stereotactic ablative radiation therapy (SABR), can pro-
vide clinical benefit such as durable control of disease
or improve survival. Limited prospective data exist on
the benefit of thermal ablation to all areas of inoper-
able hepatic disease. The CLOCC phase II randomized
trial (EORTC-40,004) demonstrated that the addition of
radiofrequency ablation to systemic therapy improved
OS in patients with mCRC with inoperable liver disease
(hazard ratio [HR] 0.58, 95% confidence interval [CI]
0.38-0.88, p=0.01) [10, 11]. Multiple mature retrospec-
tive series have also reported high rates of local control
and favorable long-term survival following the use of
thermal ablation for CRC liver metastases [12—15].

SABR appears to be a safe and effective way to treat
multiple metastatic sites in the lung, abdomen/pelvis,
bone, and spine [16]. The use of SABR for the treatment
of CRC lung and liver metastases has demonstrated
local control rates of 80-90% with minimal toxicity [17,
18]. Additionally, there is emerging evidence that SABR
to all sites of radiographic disease may improve PFS and

OS [17, 18]. SABR-COMET was a randomized, phase II
trial that demonstrated improved OS with SABR com-
pared to the standard of care arm (median OS 41 vs. 28
months, HR 0.57, 95% CI 0.30-1.10, p=0.090), although
having 4.5% grade 5 treatment-related adverse events in
the SABR arm. While SABR-COMET was designed as
a tumor-agnostic trial in 99 patients with up to 5 meta-
static lesions, 27% (n=9) of the patients in the control
group and 14% (1=9) in the SABR group had a CRC pri-
mary [19, 20]. In addition to SABR-COMET, multiple
other trials have shown the benefit of SABR in the oligo-
metastatic setting including non-small cell lung cancer,
prostate, and renal cell carcinoma [21-25]. These stud-
ies demonstrate that SABR is a safe and highly effective
locoregional therapy that improves oncologic outcomes
in a variety of disease settings, including in some settings
where an oligometastatic paradigm has not been well
established, in contrast to CRC. In fact, to date there are
no completed randomized clinical trials investigating the
benefit of SABR in patients with mCRC.

High quality data on the utilization of multimodal-
ity metastatic-directed therapy, including the combina-
tion of surgical resection, thermal ablation, and SABR,
for patients with mCRC is limited despite increased use
in clinical practice. A recent prospective Finnish inter-
ventional study (RAXO study) highlights the poten-
tial for multimodality directed therapy in patients with
metastatic CRC [26]. The 5-year OS for patients treated
with systemic therapy alone was 6% compared to 40%
for patients treated with local ablative therapies and/
or surgical debulking (i.e., R2 resection) [26]. A 5-year
survival of 40% with multimodality metastatic-directed
therapy is quite notable, as for context the 5-year sur-
vival for patients who underwent metastasectomy (R0O/
R1 resection) was in comparison 66%. These data sug-
gest that local metastatic-directed therapy with SABR,
thermal ablation, and surgery may significantly enhance
cancer control and enhance overall survival in patients
with mCRC rather than continuing with systemic therapy
alone.
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ERASur was jointly developed by the National Cancer
Institute (NCI)’s Alliance for Clinical Trials in Oncology
and NRG Oncology to evaluate multimodality metasta-
ses-directed therapy in patients with mCRC. Despite the
long history of treating oligometastatic CRC, questions
remain regarding the benefit of extending local meta-
static-directed therapies to patients with more extensive
metastatic disease including in patients with extrahepatic
disease. The ERASur trial seeks to fill this gap by testing
if total ablative therapy (TAT) to all sites of metastatic
disease improves survival using a pragmatic design that
integrates the current spectrum of multimodality local
therapies. If the addition of TAT to SOC systemic ther-
apy improves OS, it will be established as a new standard
of care for patients with limited mCRC. If TAT is associ-
ated with increased toxicity without improving OS, then
future treatment paradigms can avoid unnecessary toxic-
ity associated with TAT.

Methods/design

Study objectives

The primary objective of ERASur is to compare the out-
come of using TAT in addition to SOC systemic therapy
versus SOC systemic therapy alone in terms of OS, mea-
sured from the time of randomization, in patients with
newly diagnosed limited mCRC. The secondary objec-
tives include evaluating event-free survival, adverse
events, and time to local recurrence for patients treated
with TAT, defined as the time from the end of TAT to the
date of first documented recurrence at any disease site
treated with TAT.

Study setting

ERASur is co-led by the Alliance for Clinical Trials in
Oncology and NRG Oncology through the NCI National
Clinical Trials Network (NCTN) and supported by the
Southwest Oncology Group (SWOG) and the East-
ern Cooperative Oncology Group-American College of
Radiology Imaging Network (ECOG-ACRIN) Cancer
Research Group. Patients will be accrued from member
institutions of these NCTN cooperative groups which
includes community and academic sites. NCI Central
Institutional Review Board (CIRB) approved the study,
with participating institutions relying on the CIRB. All
patients must provide written informed consent.

Study design

ERASur is a two-arm, multi-institutional, randomized
phase III study investigating the effect of the addition of
TAT to SOC systemic therapy in patients with limited
mCRC. The study schema is illustrated in Fig. 1.
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Patient selection and eligibility criteria

Patients 18 years of age or older with histologically con-
firmed mCRC with 4 or fewer sites of metastatic disease
are eligible. Metastatic sites must be radiographically evi-
dent, but pathologic confirmation is not required. Single
sites include: each hemi-liver (right and left), each lobe
of the lungs, each adrenal gland, lymph nodes amenable
to a single resection or treatment in a single SABR field,
and bone metastases amenable to treatment in a single
SABR field. Patients with liver-only metastatic disease are
not eligible, nor are patients whose tumors are known to
have BRAF V600E mutations or microsatellite unstable.
Metastatic lesions must be amenable to any combination
of surgical resection, microwave ablation (MWA), and/or
SABR. SABR is required to at least one site. Detailed eligi-
bility criteria are shown in Table 1. Patients will have the
option of pre-registering for the study within 16 weeks of
starting first-line SOC systemic therapy with regimens
including 5-fluorouracil, leucovorin, and oxaliplatin
(mFOLFOX6), capecitabine and oxaliplatin (CAPOX),
5-fluorouracil, leucovorin, and irinotecan (FOLFIRI),
and 5-fluorouracil, leucovorin, oxaliplatin, and irinote-
can (mFOLFOXIRI) with or without anti-VEGF or EGFR
therapies. For registration, a minimum of 16 weeks and
a maximum of 26 weeks of first-line systemic therapy is
required. Patients with overt disease progression after
16-26 weeks of first-line systemic therapy are not eligible
for the study and if pre-registered will be removed. The
study calendar is shown in Table 2.

Treatment plan

Upon registration, which occurs after completing a mini-
mum of 16 weeks or a maximum of 26 weeks of first-line
systemic therapy, patients will be randomized to one of
two treatment arms. Patients in arm 1 will undergo TAT
followed by SOC chemotherapy per institutional prac-
tice. For patients in arm 1, the overall treatment plan
will be discussed in a multidisciplinary setting, and the
patient will be evaluated by physicians from all planned
treatment modalities as early as possible for treatment
planning. TAT will consist of surgical resection, MWA,
and/or SABR to all sites of disease and must be com-
pleted within 90 days from randomization. At least one
measurable site of metastatic disease needs to be present
after completion of induction systemic therapy for treat-
ment, and patients with a complete response to systemic
therapy at time of randomization will be removed from
the trial. At least one metastatic site must be treated
with SABR. The remaining sites can be treated by either
SABR with or without surgery and/or MWA. For treat-
ment with SABR, the goal is to deliver a radiation dose
that maximizes local control at the treatment site within
the confines of anatomic and normal tissue constraints.
However, sites must be credentialed for the treatment
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Schema

For SFU-based chemotherapy: One Cycle = 14 Days

For capecitabine-based chemotherapy: One Cycle = 14 or 21 Days

For TAT regimen: One Cycle =90 days
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maintenance chemotherapy or treatment pause as determined by the treating physician.

Fig. 1 ERASur trial schema

modality that they intend to use on all patients. All radia-
tion therapy plans will be reviewed in real-time for qual-
ity assurance.

Resection of each planned metastatic lesion will be
approached with the intent of an RO resection. If surgical
resection of a given metastasis is incomplete with gross
or microscopic residual margins, the treatment team
should strongly consider using an alternative ablative
treatment modality such as MWA or SABR to any resid-
ual gross or microscopic disease. When addressing liver
metastases, non-anatomic resection will be considered
when feasible, and MWA will be considered to allow for a
parenchymal-sparing approach for deep lesions less than
3 cm in size. For all patients who undergo surgery during
protocol treatment, the preoperative imaging, operative
note, surgical pathology report, and adverse events with
30 days of surgery will be reviewed by the study team for
quality assurance.

MWA can be delivered either intra-operatively or
using a percutaneous approach. Multiple electrodes

and overlapping ablations will be permitted to ensure
adequate coverage of the target. A minimum margin of
5.0 mm will be required for lesions treated with MWA on
this study. Initial assessment of the ablation zone will be
verified immediately intra-procedurally using ultrasound,
computed tomography (CT), or magnetic resonance
imaging (MRI). If a margin of <5.0 mm is observed at
initial assessment, additional ablation will be attempted
to extend the ablation zone, expand the area of insuffi-
cient coverage and provide for at least 5.0 mm minimal
margin around the target tumor. If at the first imaging
timepoint the tumor is deemed to be incompletely cov-
ered, the tumor can undergo repeat treatment without
penalization. As quality assurance, the study team will
review pre-treatment imaging, the procedure notes, and
adverse events within 30 days of treatment associated
with MWA. Imaging from the first assessment timepoint
at 14—18 weeks post-randomization will also be reviewed
to ensure completion of planned ablation.
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Table 1 Eligibility Criteria
1. Age =18 years.
2. Eastern Cooperative Oncology Group Performance status of 0-2.
3. Histologically confirmed metastatic colorectal adenocarcinoma.
4. No known microsatellite instable (MSI) tumor.
5. No known BRAF V600E mutation.
6. No known peritoneal and/or omental metastases.
7. Primary tumor is already resected or amenable to resection.
8.4 or fewer apparent sites of metastatic disease based on review by
local medical team of baseline radiographic imaging obtained prior to
initiation of systemic therapy. Single sites include:

a. Each hemi-liver (right and left).

b. Each lobe of the lungs.

c. Each adrenal gland.

d. Lymph nodes amenable to a single resection or treatment in a
single stereotactic ablative radiation therapy (SABR) field.

e. Bone metastases amenable to treatment in a single SABR field.

9. Liver-only metastatic disease is not permitted.
10. Metastatic lesions must be amenable to any combination of surgical
resection, microwave ablation, and/or SABR. SABR is required for at least
one lesion.
11. Measurable disease per RECIST v1.1.
12. No overt evidence of disease progression during systemic therapy
prior to registration.
13. Not eligible for hepatic artery infusion pump (HAIP) therapy or
benefit of HAIP therapy is undefined.
14. Received first-line systemic therapy for metastatic disease for a
minimum of 16 weeks and a maximum of 26 weeks.
15. Prior definitive therapy, including adjuvant chemotherapy, must
have been completed at least 12 months prior to diagnosis of meta-
static disease.
16. No pregnant or nursing patients.
17.No other planned concurrent investigational agents while on study.
18. Required initial laboratory values:

a. Absolute neutrophil count> 1,500/mm?

b. Platelet count = 50,000/mm?>

c. Creatinine < 1.5 x upper limit of normal (ULN) or calculated creati-
nine clearance > 30 mL/min

d. Total bilirubin < 1.5 x ULN

e. AST(SGOT)/ALT(SGPT) < 3.0 x ULN- if metastatic liver disease, <5
x ULN

Lesions that are too small to be treated with any of
the modalities included in TAT will be monitored and
treated if they progress to a size that is amenable to treat-
ment, and they will not be considered as Response Evalu-
ation Criteria in Solid Tumors (RECIST) progression.
Following completion of TAT, the treating healthcare
team will consider re-starting systemic therapy within
2 weeks if no surgery is performed or within 4 weeks if
surgery is included as part of TAT. Use of maintenance
systemic therapy or systemic therapy breaks is permitted
at the discretion of the treatment team. Patients random-
ized to arm 1 with the primary tumor intact will have the
primary tumor removed within 6 months of randomiza-
tion. Resection of the primary tumor may be performed
at the same time as metastasectomy or may be staged
per discretion of the healthcare team. For patients with
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primary rectal cancers, the use of pre-operative radia-
tion or chemoradiation will be left to the discretion of the
healthcare team.

Patients randomized to arm 2 will continue with sys-
temic therapy with use of maintenance chemotherapy per
institutional practice. Local metastatic-directed therapy
will not be permitted except for palliation as per institu-
tional standard practices. Palliative radiation therapy will
be permitted for lesions causing symptoms that are not
controlled by medical therapy with acceptable regimens
including 30 Gy in 10 fractions, 24 Gy in 6 fractions,
20 Gy in 5 fractions, 8 Gy in 1 fraction, or an equivalent
regimen. Systemic therapy breaks are permitted at any
time at the discretion of the treatment team.

Assessment and follow-up

Radiologic response will be evaluated using the RECIST
version 1.1 guidelines [27]. A local recurrence will
be defined differently based on the modality of treat-
ment. For patients treated with SABR, a recurrence will
be deemed local if located in or directly adjacent to the
planning target volume. For a site treated using MWA,
a recurrence will be deemed local if it is within 1 cm of
the treatment site. For patients who undergo surgery, a
recurrence will be considered local if it is located at the
margin of resection.

Adverse events (AEs) will be graded using the Common
Terminology Criteria for Adverse Events (CTCAE) Ver-
sion 5.0. Solicited AEs will be collected at baseline prior
to treatment until off treatment. Routine AEs will be
collected starting after registration until the end of sur-
vival follow-up. The first treatment response assessment
timepoint will be at 14-18 weeks post-randomization,
and then every 3 months until disease progression or at
the start of off-protocol anticancer therapy. Off-protocol
anticancer therapies consists of any investigational agent,
systemic therapy regimen(s) not included in the protocol;
for patients randomized to arm 2, this includes any local
metastatic-directed therapy other than therapy delivered
with palliative intent. All visits will include a history and
physical examination, laboratory studies, AE assessment,
and imaging with CT of the chest along with CT or MRI
of the abdomen and pelvis or, alternatively, a positron
emission tomography/computed tomography (PET/CT).
All patients, irrespective of whether continuing on study,
or who are receiving off protocol therapy, will be followed
for OS (except patients who withdraw consent).

Correlative studies

Patients may elect to consent to collection of blood and
archival formalin-fixed paraffin-embedded tissue for
future genomic analyses. Three 10 mL blood samples
will be collected at several time points including within
14 days of pre-registration for those who enroll prior



Page 6 of 9

201

(2024) 24

Hitchcock et al. BMC Cancer

9sde|a1 40 UOISSa1601d JO IDUIPIAS |IUN (YIUOW | -/+) SYIUOW € AISAS PauleIqo 3¢ UdY} pjnoys Buibew ‘uoieziwopuel-}sod s3aam
8L-tL st 3ulod swiy buibewi Juswssasse asuodsal 3siy Sy "sueds Juanbasqns (e 10y PasN 3¢ ISNW SUl|3seg Je Pasn poylaw Huibew| SwWes 9y} pue 3seasip JO SIS || JO JUSWSSISSe SPN|dU| PINOYS JUSWISSIsse asuodsay g

uepisAyd buneasy ayy Aq paydasip se buiuue|d Juswieal) 1oy
PauIRIqO 9 UBD }SRIIUOD A] YHM [HIA 410 1D aseyd-a|di} ‘Dseasip JaAl| yum syuaiied 1o "a|qejieae aq isnw Adetayy 21wa1sAs Jo uoleiyul 0 sold sAep gz s paulelqo buibew aurjaseq ‘Adesayy J1wa1sAs uondNpul JO uoneniul
19)4e 19151631 O0ym sjuaized 104 'UOIIEDIPUIRIIUOD [EIIPAW B S| 219} SSI|UN JSRIIUOD A] YIM PaWI04Iad 30 PINOYS S|Y|Al "UOI}EDIPUIRIIUOD [eDIPAW B S| 9J3Y} SSI|UN }SRIIUOD A] pUB 210 YUM pawioyiad pue Ayijenb diasoubelp jo
9 p|noys sueds | ‘(3|q1ssod }i 3senuod A| pue [eso buisn) Ayjenb d1asoubelp jo si | ay3 4l 9jqeidadde osje si | -1 3d e Jo Jusuodwod | ay] siAjad/uswopge ay3 o [N 410 | D pue 1sayd | dpN|dul pjnoys sueds aujjaseqg

Ananisod AJH umouy yum sauaned 1oy Ajuo uonessibal o3 Joud skep gzs pawloyiad aq ol §

SN}e)s aSeasIP 104 SIUBWSSISSe d160]01pel 943 YHM Uo13dUN[U0D Ul INd20 PInoYs asuodsal [e21WYI0Id JO SUSWINSeIW AUY "UOIIRIISIBAI 19148 G—f SIBIA 10) (YIUOW | -/+) SYIUOW 9 AIDAS USY) ‘UOIjeZIWIOpUER) J9}je S1edk 991y}
1544 93 JOJ (YIuow | -/+) syruow € KI3A9 usy} ‘uoljeziwopuel-}sod syaam gl-| ‘uolreziwopues 0y Jold skep gzs ‘uoljelisibal 0} Joud skep gz s ‘(3)qedijdde y1 ‘Adesayy d1walsAs jo uorienniul 0y Jolid) aulaseq 1e Wiodd +
uoneysibai 0y solid sAep | Sauop 9 Isn| ‘[ennualod Bulieagp|iyd Jo UBWOM J0H €

wnipos pue ‘(17v) 1dOS “(1SY) LODS ‘uiaio.d |e303 ‘wnissejod ‘9s0dn|b ‘auiunieald ‘apliojyd ‘NN4d ‘(0D |03 10) 21euoquediq ‘uiqnaljiq [e30} ‘aseieydsoyd auijes|e ‘uiung|y 7

Kdeiay 21wa1sAs Jo 91242 pauue|d 1xau ay) jo | Ae@ 03 Joud 1ng uoneslsibal 493 je 9de|d 9ye) PINOYS JUSWSSISSE JUIAS 9SISAPE dullnod 3siy oy ‘Adesayy d1walsAs bulinp/aioyaq

193151691 oym syuaiied 104 *dNn-moj||0} [BAIAINS JO PUS DY} [1IUN UOIIRIISIHAI J93Je Bulliels palda||0d 9 O} 1€ SIUIAS SIDAPE dUIINOY JUSWILI}-HO [13UN Judwieal) 0} Jolid Bullieys pa3da||0d 9 0} dJe SJUIAS SIDAPE PIUDI|OS |
uollel)sibal 1914k SIeAA G |13UN [BAIAINS 10) SYIUOW 9 AI9AS Pamo||0) 3 p|noys (uolssaiboid aseasip ueyl JaYlo suoseal Joj Juswiealy Apnis buinuiuodsip Jaje Adessayy Joduediue mau

e 14e]s OYM J0) uoissaiboid aseasip 03 anp Juswieas} ApNIs SNUIIUOISIP OYM SIUdlled "uolel||ed Joj paIaAl|ap sI 1leym uey Jayio Adesayy pardalip-dlielselaw [edo| ‘(Adesayl HOS [euoiINUISUL) Z WUy 0} paziwopued sjuaiied
10} 10 “j0d>0304d BY3 Ul pauljano papnjoul Ajjedydads jou uswibai Adesayy d1welsAs e ‘qusbe [eyuswiiadxa Aue sapndul Adesayy Jaduediue [030304d-HO 1514 SAWO0D JaAYdIYM ‘Adelay) Jeaduedijue [030304d-4O JO 1Je1S U0
uolssa160.d 9seISIP [13UN (YIUOW | -/+) SYIuow € K193 sueds buibels pue ‘sqe| ‘Juawssasse 3y ‘uoljeujwexs |edisAyd obiapun pjnoys syualjed ‘uolieziwopues-3sod s)99M 81— | 38 Jul0daw1} JUSWISSISSE 3SL Y} BUIMO|[0 4k
uoljeziwopuel-}sod s393m g|—1| Je palinbal ale sqe|

pue JUaWISSasse JY ‘S|eHA ‘uoijeulwexa [edisAyd ‘sjealq Jusawiealy e uo sjualed Jo4 "uoneziwopuel-}sod s¥39M g|-| pue Adesay) J1wa1sAs aA11oe Bulaiedal syused 1oy 124D ydes jo 1uels ay) 01 Jolid 1ses| je pasinbai ase
sqe| pue JUsWISSaSSe Jy ‘S|elIA ‘uoljeulwexa |edisAyd ‘g wiy uo sjualied 104 ‘uoljeziwopuel-}sod s)9m gl—| Je palinbai aie sqe| pue ‘JUdWSSISSe (i) JUDAD 9SIDAPE ‘S|BIA ‘UOIIRUIWIEXD [BDISAYd ‘| WUy UO syudiied Jo4 4.
juswieal} jo Aep o} Jolid sAep ssaulsng €S paulelqo 9 Aew SUOIIRAIISCO pue ‘s1sd) ‘sueds ‘sge| ‘sa|dAd Juanbasqns

104 "Juswieal} 0y Jold skep 7| S paulelqo ji (Adeiayl d1wa1sAs Jo uoleryul 03 Jolid sindd0 uoirelisibai 41) Adessayy J1wLIsAs Jo 91240 pauue|d 1xau 3y Jo | 324D Jo | Aeq Joy pasn aq Aew uonyessibas 03 Joud paya|dwod sqe 4

S S d d d v (1D/13d 10) siajad/uswiopae (JYIA 10) 1D 594D 1D
buibeis
(9X JUNOd $3D
"X (G204 v
(e)X DDH auln 10 WNnIds
(OX (OX (OX (OX (OX |2UBd J1j0gRIDI dAIsUayIdwod)
X X X X X [enualayig buipnpul gD
SaIPN3S AIo3RIOgeT
(DX (DX (X (X (DX JUSWISSOSSY JUSAT 9SISAPY 3V 1D
X X X X 3INssald poojg ‘as|nd
X VISIETY
X X X X X snye3s aduewopad Jybram ‘[ediskyd 1g A103sIH
SUOIIPAISSTQ 7 SIS9L
***Q: 2% (D0S) 2% (1VL) *>thw_.=.
-Mo| juswneailasedjo  Adessy] anneqy d1wa3sAs Jo K> uonensibay-aid
-jo4  piaepueis buung |ero) buung suoljeziwopuey,/uolnelsibay oy Jolid yoes jo | Aeg 0} Jold

[es1sAyd pue A101s1y pue
S3IpN3s A1ojeloge| ||e ‘|03030id Jad JuauainNseauwl Jowny o) pasn sl ydiym adA1 Aue Jo ueds :uoiielisibal 310j9q SAYQ 87 S pa1a|dwiod aq 03 bunsal Apnis-aid uepusied Apnis g aqeL



Hitchcock et al. BMC Cancer (2024) 24:201

to initiating systemic therapy, at randomization, at 4
months, 8 months, and 1 year after randomization, and at
disease progression.

Statistics

Sample size

Per study design, a total of 346 patients (173 per arm)
are needed to evaluate the primary endpoint. An addi-
tional 18 patients (5% inflation) will be accrued to allow
for withdrawal after randomization and major viola-
tions. Thus, the total planned target accrual will be 364
patients. Approximately 405 patients will be pre-regis-
tered to reach this target accrual, allowing for a 10% drop
out during the initial 16 to 26 weeks of SOC systemic
therapy due to complete response status, progressive dis-
ease, unacceptable toxicity, patient withdrawing consent,
treating physician’s decision, etc. With an anticipated
accrual of 6.5 patients per month, we estimate the accrual
period to be 4.7 years.

Power analysis

Eligible patients will be stratified by the number of met-
astatic organ sites (1-2 vs. 3—4), timing of metastatic
disease diagnosis (synchronous metastatic disease vs.
metachronous metastatic disease diagnosed>12 months
following completion of definitive treatment for initial
diagnosis), and presence of at least one metastatic site
outside the liver and lungs (yes vs. no). Participants will
be assigned to one of two treatment arms in a 1:1 ratio,
using a dynamic allocation algorithm [28]. This study
will utilize a group sequential design with two interim
analyses for futility after observing 25% (52 events)
and 50% (104 events) of events, adopting the Rho fam-
ily (Rho=1.5) beta spending function for controlling the
type II error rate. Based on historical data, the median
OS is assumed to be 26 months (following 16-26 weeks
of initial SOC systemic therapy) for newly diagnosed
mCRC patients treated with SOC systemic therapy. We
assume an accrual rate of 6.5 patients per month, mini-
mum follow-up on all patients of 60 months, exponen-
tial survival, and a one-sided log-rank test for superiority
conducted at a one-sided significance level of 0.05. Based
on these assumptions, a total number of 208 events will
provide 80% power to detect an HR of 0.7 at a one-sided
significance level of 0.05 requiring randomization of at
least 346 evaluable patients (173 per arm).

Discussion

ERASur is a multicenter randomized phase III clinical
trial currently accruing through the U.S. NCI NCTN,
which is designed to evaluate the benefit of adding
metastatic-directed therapy to SOC systemic therapy in
patients with limited mCRC. As imaging and treatment
technology and techniques improve, the ability to detect
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and safely treat metastatic disease with local therapy has
improved. However, carefully designed prospective ran-
domized trials are necessitated to fully inform the value
of this strategy with regard to efficacy, safety, costs and
other consideration. The results of ERASur will help to
define the clinical utility of TAT in patients with limited
mCRC with extrahepatic disease. The trial activated in
January 2023 through the NCI Cancer Trials Support
Unit and is currently enrolling.

The conceptualization and design of ERASur was co-
led by the Alliance for Clinical Trials in Oncology and
NRG Oncology. The study incorporated input from a
multidisciplinary team, comprised of experts in surgi-
cal, medical, radiation, interventional radiology, imaging
and other disciplines, including patient advocacy, which
was particularly important given the varied therapeutic
modalities under investigation. The final study design
was forged with critical input from the NCI Colon Task
Force, alongside the guidance of the NCTN including
the NCI Gastrointestinal steering committee and Can-
cer Therapy Evaluation Program. Patient advocates pro-
vided input early in the trial design in collaboration with
COLONTOWN, a large online community of patients
who have had or currently have CRC. Patient engage-
ment and input was sought through multiple online
polls run independently by COLONTOWN leadership
in order to assist with key study design questions and to
gauge patient interest for the trial within the COLON-
TOWN community [29]. The COLONTOWN commu-
nity showed exceptionally strong support for ERASur
with 90% of patients (N=127) stating an interest in par-
ticipating on the trial if they were eligible.

While inception of the trial required multidisciplinary
input, successful completion of the trial will also require
a concerted effort of the treatment teams at participating
sites. For patients randomized to the TAT experimental
arm, the selection and sequencing of metastatic-directed
therapy will largely be left to the individual healthcare
teams within the protocol’s guidance, including use
of SABR for at least one site and surgery reserved for
lung, liver, and portocaval lymph nodes. This design is
by intent, both to maintain the pragmatic nature of this
study and to reflect ‘real world’ clinical practice. Rigorous
quality assurance mechanisms are in place in addition to
two interim analyses to ensure that patients are treated
safely with sufficient thresholds for stopping the study for
futility.

ERASur is a study that could only be designed and con-
ducted in a cooperative group setting with federal sup-
port. Specifically, the primary study hypothesis does not
involve an investigational therapeutic or a new device,
lending itself relatively unsuitable to pharmaceutical or
device manufacture sponsorship. This trial has the poten-
tial to significantly impact practice with a positive result
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providing the much-needed high level evidence to sup-
port the practice of integration of TAT in mCRC, and a
negative or neutral outcome of this strategy suggesting
that SOC systemic therapy is a preferred approach for
most patients.
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