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Treatment Paradigm in mRCC ’

Cytokine Era Targeted Therapy Era 10 Therapy Era

High-dose IL-2 Bevacizumab + IFNa Tivozanib
| P l Ipili Nivolumab +

Sunitinib Everolimus Cabozantinib pll_lmumab+ iy e
‘ Nivolumab Cabozantinib
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ADENOCARCINOM " THE KIDNEY WITH
METASTASIS TO THE LUNG
CURED BY NEPHRECTOMY AND LOBECTOMY!
J. DELLINGER BARNEY anp EDWARD J. CHURCHILL
From the Surgical Services of the Massachusetts General Hospital

Adenocarcinoma of the kidney (hypernephroma) is a neoplasm that
on occasion may be treated by removal of the primary growth and an

The following case history relates the
course of a patient in whom x-ray evidence of a metastatic nodule in the . q 3
lung was the first sign of disease. A nephrectomy was performed 35 Treatment Paradigm in mRCC
months later, and 15 months following the nephrectomy the pulmonary
asis was excised by sub-total lobectomy. The patient is surviving
rs later in good health, without evidence of di

Cytokine Era Targeted Therapy Era |10 Therapy Era

Hi se IL-2 Bevacizumab + IFNa

1992 2005 2006 2007 2009 plokb) 2015 2016 2018 2019 2021 2023

Avelumab + .
itifan



@EMUC

UROLOGY - RADIATION ONCOLOGY - MEDICAL ONCOLOGY

12 Borginidl eI ary ADENOCARCINOMA OF THE KIDNEY WITH
Meeting on Urological Cancers METASTASIS TO THE LUNG

CureD BY NEPHRECTOMY AND LOBECTOMY!

J. DELLINGER BARNEY axp EDWARD J. CHURCHILL

From the Surgical Services of the Massachuselts General Hospital

Adenocarcinoma of the kidney (hypernephroma) is a neoplasm that
on occasion may be treated by removal of the primary growth and an
apparently single metastasis. The following case history relates the
course of a patient in whom x-ray evidence of a metastatic nodule in the
lung was the first sign of disease. A nephrectomy was performed 5
months later, and 15 months following the nephrectomy the pulmonary
metastasis was excised by sub-total lobectomy. The patient is surviving
5 years later in good health, without evidence of disease.

1 Read at the annual meeting of the American Association of Genito-Urnary surgeons,
Absecon, New Jersey, May 2, 1938.

1938
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1980-90s: 3D radiation

-Utilization of linear accelerators to 2000-2020: SBRT
generate a variety of energies 1990-2000s: IMRT/VMAT -Accurate on-board imaging
1980s and earlier: 2D radiation -Utilization of 3D imaging for planning -Automated MLCs -Enhanced embolization, 4D planning

-Inverse planning algorithms -Adaptive planning

Fig. 2. Target area. Opposing fields + rotation technique used at Herlev Hospital.
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MDT to Defer Systemic Therapy
.

| A patient with only a limited number of metastatic sites of disease (<3-5)
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Patients (n=48)
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A 67 (62-75 - .
ge years) { ) Meeting on Urological Cancers

Sex
Male 36 (75%)

= Phase Il trial of 48 systemic therapy 2t

Karnofsky performance status

naive RCC patients enrolled 2020

90 15 (31%)
80 3(6%)
between 2008 to 2013
Clear cell 46 (96%)
. Chromophobe 2 (4%)
H IVI ed I a n F U 3 8 m O n t h S Sarcomatoid dedifferentiationt 6 (13%)
Time from diagnosis to metastatic disease 5-1(0-7-25-7)
(months)
1 1 Prior nephrectomy 47 (98%)
" Prlmary outcome was time on o
. . . . 0 (favourable) 11 (23%)
surveillance (e.g. time until systemic £ ot 3505
3 or more (poor) 1(2%)
MSKCC risk factorst
therapy start)
1-2 (intermediate) 35 (76%)
Site of metastatic disease§
Lung 34 (71%)
Lymph nodes 12 (25%)
Bone 10 (21%)
Kidney 9 (19%)
Adrenal 6 (13%)
Liver 2 (4%)
Mumber of organ sites with metastases
1 25 (52%)
2 15 (31%)
3 6(13%)
4 2(4%)

Tumour burden at baseline (sum in cm of RECIST 32 (15-6:7)
tumour measurements)q

Rini Lancet Onc 2016
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Standard of care imaging

+ Standard Of care bIOpsy Polymet progression in >3 sites of

disease treatable with definitive RT

3 mo: Research
Re-biopsy

Oligometastatic RCC l

o osmas Stereotactic radiation +/- surgical local
-no prior systemic therapy or

>1 month off prior systemic therapy tO a" SItES Of dISGaSG

therapy

Progression

Standard of|care imaging

Correlative Correlative  Correlative
blood draw blood draw blood draw
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Lancet Oncol 2021; 22: 1732-39

Published Online
October 27. 2021

Definitive radiotherapy in lieu of systemic therapy for
oligometastatic renal cell carcinoma: a single-arm,
single-centre, feasibility, phase 2 trial

Chad Tang*, Pavios Msaouel*, Kieko Hara, Haesun Choi, Venus Le, Amishi Y Shah, Jennifer Wang, Eric Jonasch, Seungtaek Choi,
Quynh-nhu Nguyen, Prajnan Das, Surendra Prajapati, Zhigian Yu, Khaja Khan, Steven Powell, Ravi Murthy, Kanishka Sircar, Nizar M Tannir

Summary
Background The role of radiotherapy in metastatic renal cell carcinoma is controversial. We prospectively tested tj
feasibility and efficacy of radiotherapy to defer systemic therapy for patients with oligometastatic renal cell carcig

IMDC risk category ~ Previous systemic therapy  Previous definitive local therapy
[ Favourable I Yes B Yes
[l Intermediate I No I No
I Poor

CO' | yr PFS (RECIST): 64%
1 yr STFS: 82%
Grade 3+ toxicities: 3/30 (10%)

Radiotherapy site
Muscle
Lung
Bone
Lymph node
Brain

@ Panreas
Liver

ERCOO000OEOEROR0OO0NONOON

Outcomes
@ Systemic therapy initiation
W Severe (grade =3) toxicity
O Progressive disease

— Continues on trial

T T T T 1
0 5 10 15 20 25 30 35

Time since enrolment (months)

Tang Lancet Onc 2021
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available at www.sciencedirect.com
Journal homepage: euoncology.europeanurology.com
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European Association of Urology

Stereotactic Ablative Radiation for Systemic Therapy-naive
Oligometastatic Kidney Cancer

Raquibul Hannan “>*, Michael Christensen®, Alana Christie®, Aurelie Garant®, Ivan Pedrosa ™,
Liliana Robles “, Samantha Mannala °, Chiachien Wang“, Hans Hammers be Waddah Amfﬂtb",
Kevin Courtney >, Isaac A. Bowman <, David Sher*, Chul Ahn ", Suzanne Cole®*, Hak Choy*,
Robert Timmerman “>*, James Brugarolas """

* Department of Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, TX, USA; " Kidney Cancer Program, Simmons Comprehensive

Cancer Center, University of Texas Soutfvwestern Medical Center, Dallas, TX, USA; © Department of Intemal Medicine, Hematology-Oncology Division, University
of Texas Southwestern Medical Center, Dallas, TX, USA; * Department of Radiology, University of Texas Southwestern, Dallas, TX USA

1 yr PFS (not amenable to SBRT): 83%
1 yr STFS: 91%
Grade 3+ toxicities: 1/23 (4%)

Mo progression, no Sysiemic treatment
Prograssion, i SyShamic traatmsang
Progression. stast of sysbemic tharapy
SABR 1o bone/spine

SADR 1o lung

SABR o other

GK o brain

Still being followed

Deceased balone sysiemic therapy

S EXI X200

: . .
0 & 12 18 24 30 36 42
Months since SADR for oligometastasis

Hannan Eur Urol Onc 2022
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Patient Characteristics (N=121

66 (61-72)
Time from Nephrectomy to
. Registration, mo, median IQR 71 (37-117)
* 121 patients enrolled
] Yes 118 (98%)
between July 2018 to I No 3 2%)

MDC Score

May 2023 L] 0 63 (52%)
, [ ] 1 45 (37%)
* Median follow up 36.3 2-3 13 (11%)

-
(@)

rior Therapies

Months L] Systemic 36 (30%)
] Surgery 39 (32%)
] Radiation 19 (16%)
. Interventional Radiology
Ablation 10 (8%)
] 1 71 (59%)
] 2 38 (31%)
] 3-5 12 (10%)

Tang AACR 2025
Manuscript under review
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Treatment Characteristics n=121

Tumor volume (cc) UEhlEglelsy  5-7 (3:1-19:2)

Organ Involvement

0 Lung 76
0 Lymph Node 16
[ Pancreas 14
- Bone 11
- Brain 2

[ ] Other 12
0 1 71 (58%)
0 2 38 (31%)
O 3 8 (7%)
0 4 3 (2%)
0 5 2 (2%)
- Surgery 3
- IR ablation 0
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Powered to test whether median STFS with this treatment approach exceeded 24 months (upper bounds of Rini et al. STFS).
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«{Median PFS: 18 months | | Median STFS: 34 months | ={ 3-year OS: 87%

Time since enrollment (months) Time since enrollment (months) Time since enroliment (months)
Number at risk (number censored) Number at risk (number censored) Number at risk (number censored)

=120 (0) 51(8) 8(28) 1(33) =121 (0) 81 (16) 19 (51) 2 (66) =121(0) 102 (12) 41 (62) 6(92)




Active surveillance in metastatic renal-cell carcinoma: > i bed
a prospective, phase 2 trial

JO
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Brian | Rini, Tanya B Dorff. Powl Elson, Cristing Svarez Rodriguez, Dale Shepard, Lavra Wood, Jordi Humbert, Linda Pyle, Yu-Ning Wong, Meeting on Uralogical Cancers
Jomes H Finke, Patricia A Royman, James M G Larkin, Jorge A Gorcia, Elizabeth B Plimack

Summary

Background A subset of patients with metastatic renal-cell carcinoma show indolent growth of metastases. Because of  Lanceroncsl 2016, 17:1317-24
the toxicity and non-curative nature of systemic therapy, some of these patients could benefit from initial active  puslished oline
surveillance. We aimed to characterise the lime to iniliation of systemic therapy in patients with metastatic renal-cell Avgus 3 208
carcinoma under active surveillance. el doi arg 101016/

Median FU: 38.1 months
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Median PFS: 9.4 months Median STFS: 14.9 months 3-year 0S: ~70%
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. Onekof the greatest barriers to MDT without systemic therapy are prognostic
markers

» CtDNA offers an accessible and quantitative solution. However, challenges exist
for ctDNAIn RCC, which are compounded by indolent low volume disease.

Low shedding Biology Intrapatient Heterogeneity Low Mutation Burden

2 76 88 35 335 178 121
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2nd Generation ctDNA Assay
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Tumor-Normal WGS Personalized Assay Design
e N Somatic Pipeline Add-On custom targets
i SES indels CNAvaia cus_tom 10008 " Clinical hotspots
: ' ’ e Somatic * Therapeutic targets
Tumor  Normal ensemble-based pipeline candidate sites « Other custom content

I‘u’lyriad genetics®

Plasma Monitoring

st tu) Anabyaed DUBOD-B03 00080

4 N\ 1::$l:::-.cmmnm
= b 2
T,-T,...T : : g .
Lo . Plasma Pipeline I i
) Personalized i —_
. * Ultra-deep NGS w/ UMI error correction ‘ —E "~
4 Hybrid-Capture « Accounts for CNA to estimate tumor fraction B PP P P
L y Feli e ——
\- Theragy
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* Baseline 47 of 78 (60%)
patients were MRD+

* At 3 months FU, 25% of
patients baseline MRD+
converted to MRD negative

STFS Status (binary)
* Median tumor fraction among 2
MRD+ patients was 22.5 ppm
at baseline and was 18.5 ppm

at 3 months FU

==2yr

Censored




ctDNA tumor fraction and STFS
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Randomized Phase III Non-inferiority Trial of e i e
SADbR vs Systemic Therapy for Oligometastatic RCC

R
A AmA:
o S Sequential SAbR followed b
Eligibility: IMDC Risk Factor: 0 vs . it
RSy s D " 12 — P systemic therapy' at
* Metastatic RCC 2 SADR
surgery M &1 =t Svsync hronous _
* No Brainmetas@sis il i == eta:hrcnous (>1year) |__, Raquib Hannan, MD PhD
* IMDC (mod) favorable and 7 » Number of Metastases Principal Investigator
intermed ate . . (2-3 vs 4-5) UT Southwestern
e Tdal 2-5 metastatic lesions A » Histology (Clear cell vs Am B:
« All metastasis amenable fo - Non-Clearcell) L » '
SADR * Prior Adjuvant therapy Systemic therapy (ST)' only
| (Yes vs. No)
O
N
Accrual Goal = 472
Cycle Length = assessments will be done every 3 months /
1. Systemic therapy will consist of standard FDA approved first line systemic therapy for renal cell carcinoma, as per NCCN guideines and Suzanne Cole, MD
with the options outiined in Section 5.1.2. The selection of the systemic herapy regimen wsed is at the discretion ofthe treating physician CO-Principal Investigator

and in agreement with the patient Oncethe regimen has been dec lared and started, patients may not switch to anather regimen option. UT Southwestern
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Chad Tang, MD
Principal Investigator

Oligometastatic ' : , :
R%:C (N=144) RT to all disease | Observation Progression

Randomize II

Stratified
1. Prior systemic - :
the?/apy glgorrgsest?;r:auc Polymetastatic
(lmmunlothe.rapy ) Progre§5|on'. Pavlos Msaouel, MD PhD
vs tyrosine kinase Off Active Trial Co-PI
inhibitor vs
nothing)

2. Time from prior
definitive local
therapy to the

primary

Progression

RT to all disease
X1 year

1

=

I .

i 3 Pembrolizumab
[

[

I
I
|
L

Activated: November 2023 NiZaTannir, MD
Anticipated close: Early 2027 Co-PI
Primary endpoint: PFS
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Escalation eenaenroegaltoncers
maintenance Systemic
Biomarker Aided

Staging

-CA IX PET Biomarker Aided
-KIM-1 Monitoring

(circulating
protein)
-ctDNA

Frontline double
(triplet) systemic
therapy
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MDT to EXTEND Systemic Therapy

Patient with unlimited number of metastatic lesions initially, but through active systemic therapy all

| are controlled except for a limited number of growing ones (oligoprogressive lesions).
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Oligoprogressive RCC SBRT to all Continuation of
with one set of prior progressive same systemic
imaging showing control lesions therapy

I T T
Urology 2021 Oncology 2022

Number of oligoprogressive sites 1-5 1-3

Histology Required clear cell component Mixed (90% clear cell)

Systemic Therapy TKI monotherapy only Mixed

Patient Number 38 (anticipated 62) 20
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_avlil-hl! at www..sciem:edilect.cum Eﬂﬁ{( PEAN B 1.00 5 0s
journal homepage: www.europeanurology.com LOGY mPES
2 0.75 -
European Association of Urology '_-C_‘;
a
o q
l’IdlmumVl’l'imri‘ly - l(}}hlcy Cdll((‘l; . o - §- 0.50 - Med|an PFS: 9_3 mo
Editorial by Shankar Siva, Piet Ost, Nicholas Zaorsky and Michael Staehler on pp. 701-702 of this issue g )

. . . L . s ; -
Stereotactic Radiotherapy for Oligoprogression in Metastatic a - New SYStemIC thera PY 12.6 mo
Renal Cell Cancer Patients Receiving Tyrosine Kinase Inhibitor ’ Grade 3+ toxicities: 0%

Therapy: A Phase 2 Prospective Multicenter Study
0.00 ; :
Patrick Cheung®, Samir Patel®, Scott A. North®, Arjun Sahgal®, William Chu ®, Hany Soliman®, J J ) ‘
Belal Ahmad “, Eric Winquist®, Tamim Niazi’, Francois Patenaude?, Gerald Lim", Months 0 6 12 18 24
Daniel Yick Chin Heng', Arbind Dubey’, Piotr Czaykowski", Rebecca K.S. Wong', Number at risk
Anand Swaminath™, Scott C. Morgan ", Rupi Mangat°, Sareh Keshavarzi®, mp(l)=: ‘;g }g g :1; g

Georg A. Bjarnason %"

A Progression-tree survival

available at www.sciencedirect.com
Jjournal homepage: euoncology.europeanurology.com

European Association of Urology

New systemic therapy/Death: 11.1 mo

Sunival pobabiy
=]
2

Grade 3+ Toxicities: 1/20 (5%)

Phase II Trial of Stereotactic Ablative Radiation for Oligoprogressive
Metastatic Kidney Cancer e

Raquibul Hannan ™", Michael Christensen®, Hans Hammers ™, Alana Christie",

Brendan Paulman®, Dandan Lin®, Aurelie Garant™", Waddah Arafat ", Kevin Courtney ",

Isaac Bowman ™, Suzanne Cole ™, David Sher®, Chul Ahn‘, Hak Choy°, Robert Timmerman “"", © 00
James Brugarolas ™"

o E} = =) 1z 15 R} ER]

Time since study enroliment (mo)
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Individual Ethan Ludmir, MD
. Principal Investigator
Histology R _ UT MD Anderson
N systemic
1. Prostate therapy
2. Renal D
3. Bladder @~ => |O
4. Colorectal M
5. Breast I Local
6. ESOIffL_h_agea' Z consolidative Next-line
/gastric E therapy to all - Chad Tang, MD
/. Pancreatic . | — SYStemlc - PD = PFS Co-Principal Investigator
oligoprogressive therapy UT MD Anderson
sites and

continued same-
line systemic
therapy

Primary Endpoint: PFS on Next-line systemic therapy
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Off-Protocol Radiation Therapy in Phase 3
Metastatic Solid Tumor Trials

Alexander D. Sherry, MD,* Timothy A. Lin, MD, MBA,' Zachary R. McCaw, PhD, "’ Esther J. Beck, BA,”
Ramez Kouzy, MD,* Joseph Abi Jaoude, MD," Adina H. Passy, MPH,* Avital M. Miller, BA,*

Gabrielle S. Kupferman, BA,* Clifton David Fuller, MD, PhD,* Charles R. Thomas, Jr, MD,"

Eugene J. Koay, MD, PhD," Chad Tang, MD,**''*'* Pavlos Msaouel, MD, PhD, " and Ethan B. Ludmir, MD"

Methods and Materials: Two-arm, superiority-design, phase 3 randomized trials testing systemic therapy were screened
from ClinicalTrials.gov. Protocol availability was required to assess the trial approach to off-protocol radiation therapy if not
described in the manuscript. Adjusted odds ratios with 95% CI were calculated by logistic regression.

Results: A total of 112 trials enrolling 80,134 patients were included, with publication dates between 2010 and 2019. Of these,
off-protocol radiation therapy was allowed, not discussed, or prohibited during study systemic therapy in 52% (N =58), 25%
(N = 28), and 23% (N = 26) of trials, respectively. However, only 2% (2 of 112) of trials reported off-protocol radiation therapy
utilization rates, although no data were reported on the use of ablative off-protocol radiation therapy. No trials evaluated or
adjusted for the potential influence of off-protocol radiation therapy on study endpoints. Among the subset of open-label stud-
ies, trials permissive toward off-protocol radiation therapy were more likely to meet their primary endpoint (adjusted odds
ratio, 4.50; 95% CI, 1.23-20.23; P = .04).

Conclusions: Although most trials allowed off-protocol radiation therapy during the receipt of the study systemic therapy, the
influence of off-protocol radiation therapy, especially ablative radiation therapy, on study outcomes is underevaluated among

phase 3 systemic therapy trials. © 2024 Elsevier Inc. All rights are reserved, including those for text and data mining, Al training, and
similar technologies.

Sherry et al. IJROBP 2024
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* RCC exhibits a spectrum of clinical behavior. A substantial
proportion of patients exhibit indolent low volume disease that
may benefit from treatment de-escalation with MDT.

* Prognostic markers are being developed for oligometastatic RCC.
ctDNA utilizing a 2"¥ generation assay exhibits promise.

* Future randomized trials are needed to compare MDT versus
systemic therapy, the addition of maintenance pembro to MDT,
and evaluate prognostic markers.

* For oligoprogressive disease treatment of progressing lesions
prolongs time on current line systemic therapy; however no
randomized trials have been reported
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