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1980s and earlier: 2D radiation

1980-90s: 3D radiation
-Utilization of linear accelerators to 
generate a variety of energies
-Utilization of 3D imaging for planning

1990-2000s: IMRT/VMAT
-Automated MLCs
-Inverse planning algorithms 

2000-2020: SBRT
-Accurate on-board imaging
-Enhanced embolization, 4D planning
-Adaptive planning 

Evolution of Radiation Therapy



Evolution of Radiation Therapy
MRI Based Motion Gating





MDT to Defer Systemic Therapy

A patient with only a limited number of metastatic sites of disease (≤3-5)



Surveillance for Low Volume

▪ Phase II trial of 48 systemic therapy 
naïve RCC patients enrolled 
between 2008 to 2013

▪ Median FU 38 months

▪ Primary outcome was time on 
surveillance (e.g. time until systemic 
therapy start)

Rini Lancet Onc 2016



Low Volume Surveillance

Rini Lancet Onc 2016

Time on Surveillance 
Median: 14.9 months 

PFS
Median: 9.4 months

On trial 7/48 (15%) had local therapy 

OS
Median: 38.6 months



MDT with radiation for Oligometastatic RCC

Stereotactic radiation +/- surgical local 

therapy to all sites of disease 

Standard of care imaging

+ standard of care biopsy
3 mo: Research 

Re-biopsy

Standard of care imaging

Correlative 

blood draw

Correlative 

blood draw

Correlative 

blood draw

Start Systemic therapy

Progression

Polymet progression in >3 sites of 
disease treatable with definitive RT

Oligometastatic RCC
-clear cell histology

-up to 5 mets
-no prior systemic therapy or 
>1 month off prior systemic 

therapy



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

Tang Lancet Onc 2021

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

Hannan Eur Urol Onc 2022



Patient Characteristics

• 121 patients enrolled 
between July 2018 to 
May 2023

• Median follow up 36.3 
Months

Patient Characteristics (N=121)

Age, median IQR 66 (61–72) 

Time from Nephrectomy to 

Registration, mo, median IQR 71 (37–117) 

Prior Nephrectomy

Yes 118 (98%)

No 3 (2%)

IMDC Score

0 63 (52%)

1 45 (37%)

2-3 13 (11%)

Prior Therapies

Systemic 36 (30%)

Surgery 39 (32%)

Radiation 19 (16%)

Interventional Radiology 

Ablation 10 (8%)

Number of Initial Metastatic Lesions

1 71 (59%)

2 38 (31%)

3-5 12 (10%)

Tang AACR 2025
Manuscript under review



Treatment Characteristics

Treatment Characteristics

1st Round MDT

(n=121)

2nd Round MDT

(n=70)

3rd Round MDT

(n=27)

4th Round MDT

(n=8)

5th Round MDT

(n=3)

6th Round MDT

(n=1)

Tumor volume (cc), median IQR 5·7 (3·1-19·2) 5·6 (2·3-11·6) 8·6 (4·5-14·1) 2·7 (2·3-11·2) 10·9 (6·6-15·3) 15·4 (15·4-15·4)

Organ Involvement

Lung 76 40 11 3 0 0

Lymph Node 16 11 2 1 0 0

Pancreas 14 2 3 0 0 0

Bone 11 10 6 3 0 0

Brain 2 4 2 1 1 0

Other 12 9 5 1 2 1

Number of Sites Treated

1 71 (58%) 47 (67%) 17 (63%) 6 (75%) 4 (100%) 1 (100%)

2 38 (31%) 21 (30%) 8 (30%) 2 (25%) 0 0

3 8 (7%) 2 (3%) 2 (7%) 0 0 0

4 3 (2%) 0 0 0 0 0

5 2 (2%) 0 0 0 0 0

Other Local Therapy

Surgery 3 0 2 0 0 0

IR ablation 0 1 5 0 1 0



121 patient update (36.3 Median FU month)

Median STFS: 34 monthsMedian PFS: 18 months 3-year OS: 87%

Powered to test whether median STFS with this treatment approach exceeded 24 months (upper bounds of Rini et al. STFS). 



Median STFS: 14.9 monthsMedian PFS: 9.4 months 3-year OS: ~70%

Median FU: 38.1 months



Prognostic Markers for Oligometastatic RCC

• One of the greatest barriers to MDT without systemic therapy are prognostic 
markers

• ctDNA offers an accessible and quantitative solution. However, challenges exist 
for ctDNA in RCC, which are compounded by indolent low volume disease.

Low shedding Biology

Bettegowda Sci Trans Med 2014

Intrapatient Heterogeneity

Gerlinger NEJM 2012

Low Mutation Burden

Lawrence Nature 2013





Myriad Genetics
2nd Generation ctDNA Assay



ctDNA MRD and STFS

• Baseline 47 of 78 (60%) 
patients were MRD+

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

• Median tumor fraction among 
MRD+ patients was 22.5 ppm 
at baseline and was 18.5 ppm 
at 3 months FU

Not Sampled

MRD Detected

STFS Status (binary)

Baseline 3 mo Follow-Up STFS

MRD+

MRD-



ctDNA tumor fraction and STFS

6.8 moMedian STFS at ppm 

threshold:
16.4 mo25.8 mo

1 ppm 20 ppm 100 ppm

HR 3.29 HR 11.59HR 3.68

% MRD+ at ppm threshold: 60% 23% 6%



EA8211/SOAR
Randomized Phase III Non-inferiority Trial of 
SAbR vs Systemic Therapy for Oligometastatic RCC

Raquib Hannan, MD PhD
Principal Investigator
UT Southwestern

Suzanne Cole, MD
CO-Principal Investigator
UT Southwestern



ASTROs Trial

Oligometastatic 
RCC (N=144)

Randomize

Stratified
1. Prior systemic 

therapy 

(immunotherapy 

vs tyrosine kinase 

inhibitor vs 
nothing)

2. Time from prior 

definitive local 

therapy to the 

primary

Progression

Progression

Oligometastatic

Progression
Polymetastatic

Progression: 

Off Active Trial

ObservationRT to all disease

RT to all disease
Pembrolizumab 

x1 year 

Activated: November 2023
Anticipated close: Early 2027
Primary endpoint: PFS 

Pavlos Msaouel, MD PhD 
Co-PI

Chad Tang, MD 
Principal Investigator

Nizar Tannir, MD
Co-PI



Metastatic Kidney Cancer – Dynamic Escalation/De-
Escalation

Biomarker Aided 
Staging

-CA IX PET
-KIM-1 

(circulating 
protein)
-ctDNA

SBRT > Surveillance +/- 
maintenance Systemic

Frontline double 
(triplet) systemic 

therapy

Biomarker Aided 
Monitoring
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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).



Prospective Studies

Oligoprogressive RCC 
with one set of prior 

imaging showing control

SBRT to all 
progressive 

lesions

Continuation of 
same systemic 

therapy

Cheung et al. European 
Urology 2021

Hannan et al. European Urology 
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



Prospective Studies Results

New systemic therapy/Death: 11.1 mo
Grade 3+ Toxicities: 1/20 (5%)

Median PFS: 9.3 mo

New systemic therapy: 12.6 mo

Grade 3+ toxicities: 0%



EXTEND-OP

Individual 
Histology 
Baskets

1. Prostate
2. Renal
3. Bladder
4. Colorectal
5. Breast
6. Esophageal

/gastric
7. Pancreatic
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Next-line 
systemic 
therapy 

Local 
consolidative 
therapy to all 
oligoprogressive 
sites and 
continued same-
line systemic 
therapy

Next-line 
systemic 
therapy

PD = PFS

PD = PFS

Primary Endpoint: PFS on Next-line systemic therapy

Chad Tang, MD 
Co-Principal Investigator
UT MD Anderson

Ethan Ludmir, MD 
Principal Investigator
UT MD Anderson



Finally, a Cautionary Note

Sherry et al. IJROBP 2024



In Conclusion

• 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 2nd 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 



Thank you
ctang1@mdanderson.org
@ChadTangMD

mailto:ctang1@mdanderson.org
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