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mod. from Ominelli J, et al, Clin colorectal cancer, 2021

:: Introduction

Total Neoadjuvant Therapy strategies



• 1194 rectal ca pts T2-3N+, T3N0 randomized to:

:: PROSPECT trial

Schrag D, et al. NEJM 2023

RCHT 50.4 Gy + 
fluoripirimidine

+
Adj mFOLFOX6 x 8 suggested

mFOLFOX6 x 6
+

Adj mFOLFOX6 x 6 for R+ pts
suggested

I end-point: DFS (non inferiority)

II end-point: OS, local recurrence, R0 resection, 
pCR, toxicity



:: PROSPECT trial

Schrag D, et al. NEJM 2023

5-year DFS: 78.6% versus 80.8%



:: PROSPECT trial

Schrag D, et al. NEJM 2023

5-year OS: 90.2% versus 89.5% (HR 1.04)
5-year local recurrence: 1.6% versus 1.8% (HR 1.18)
R0 rate: 91.2% versus 90.4%
pCR: 24.3% versus 21.9%

Adherence to treatment in the FOLFOX group (585 pts):
• 53 (9.1%) pts received RCHT

Adhrence to treatment in the RCHT group (543 pts): 94.8%

Toxicity RCHT mFOLFOX6
Any grade ≥3 22.8% 41%







:: PROSPECT trial – patient-reported outcomes analysis

Basch E, et al. JCO 2023

Favoring FOLFOX Favoring RCHT
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:: CONVERT phase III trial – initial results

Mei WJ E, et al. Ann Surg 2023

663 LARC patients cT2N+ or cT3-4aN0-2 randomized to:

• Arm A: RCHT 50-45/25 fx IMRT + cape -> TME 6-10 w -> adj CAPOX x 6
• Arm B: CAPOX x 4 -> TME 2-4w -> adj CAPOX x 4

• I end-point: 3-y locoregional failure-free surv (non-inferiority)
• II end-point: 3-y DFS, pCR, TRG, R0 rate

RCHT CHT P
pCR 13.8% 11% 0.33

TRG 0-1 36.8% 23.2% <0.001
R0 99.6% 99.6% 0.99

Postoperative complications 25.7% 18.8% 0.05
Neoadj deaths 0 2 -

G3 toxicity 12.3% 8.3% 0.11



:: RAPIDO trial – 5 year follow-up
Secondary analysis of 
RAPIDO trial

Study end-point: 
Locoregional relapse (LRR) 
analysis after R0/R1 
resection

LRR after R0 or R1 resection: EXPERIMENTAL versus STANDARD: 10.2% versus 6.1%; p=0.027
LRR after R0: EXP versus SND: 7.2% verus 3.9%; p=0.049
LRR after R1: EXP versus SND: 39% versus 20.5%; p=0.06

Dijkstra EA, et al. Ann Surg 2023

Possible interpretation?
• EXP patients had more often LRR after 3DCRT, and EXP patients were treated

significantly more with 3DCRT than SND (p=0.029). In fact, no differences were
seen in IMRT patients

Additional comments?
• Need to refine TNT treatment with early response assessment to avoid the

weakest TNT parts (i.e. CHT)

5-y DMFS: 77% versus 69.6% (p=0.011). No OS differences



:: post-hoc analysis: CAO/ARO/AIO-12 versus CAO/ARO/AIO-04

Diefenhardt M, et al. Radiother Oncol 2023

CAO/ARO/AIO-04 (2012)
607 pts

CAO/ARO/AIO-12 (2019)
306 pts

Arm A: induc. FOLFOX x 3 + RCHT -
> TME
Arm B: RCHT + consol. FOLFOX x 3 
-> TME

IMRT: 50.4 Gy/28 fx + FU/OX (from 
CAO/ARO/AIO-04)

913 patients cT3N0 - cT3-4 cN1-2
I end-point: TRG



:: post-hoc analysis: CAO/ARO/AIO-12 versus CAO/ARO/AIO-04

Diefenhardt M, et al. Radiother Oncol 2023

No differences in local and distant relapse

Disease-free survival Overall survival



:: post-hoc analysis: CAO/ARO/AIO-12 versus CAO/ARO/AIO-04

Diefenhardt M, et al. Radiother Oncol 2023
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:: OPRA trial – long term results

Verheij FS, et al. JCO 2023

158 pts

166 pts



:: OPRA trial – long term results

Verheij FS, et al. JCO 2023

5-y DFS: 71% versus 69% 5-y OS: 88% versus 85%

5-y LRFS: 94% versus 90%
5-y DMFS: 80% versus 78%



Verheij FS, et al. JCO 2023

Induction Consolidation p
Watch & wait 72% 76%

cCR 51% 58%
ncCR 45% 39%

Tumor regrowth 44% 29%
5-y organ

preservation
(ITT)

39% 54% 0.012

Tumor regrowth occurred in 81 (36%) of WW patients. 
94% occurred within 2 year

99% occurred within 3 years

:: OPRA trial – long term results

• R0 resection and sphincter-
preserving surgery were similar
between TME and WW patients

WW patients requiring TME after tumor regrowth have equivalent survival to patients 
recommended to undergo TME after TNT for incomplete response



• Does treatment sequence and/or its completion influence toxicity and clinical
outcomes?

:: OPRA trial – secondary analysis

Verheij FS, et al. Int J Radiat Oncol Phys 2024

Induction Consolidation p
Tox G≥3 41% 34% 0.3
Tox G5 1.2% 1.8% n.s.

Compliance to chemotherapy, RT dose, and G3-4 toxicity were not associated with TME-
free survival or DFS in the multivariable analysis.

TME-free survival
Organ preservation Consolidation: HR 0.68 95%CI 0.50-0.94; 

p=0.02
cN status cN+: HR 1.75 95%CI 1.18-2.58; p=0.005



• IND/CONS chemo schemes: FOLFOX x 8 or CAPOX x 5

Compliance to treatment analysis

:: OPRA trial – secondary analysis

Verheij FS, et al. Int J Radiat Oncol Phys 2024

Induction Consolidation

CHT start 99% 94% 0.04
FOLFOX completion 86% 83%

CAPOX completion 74% 77%

RT start 93% 98% 0.03
Dead before RT start 3% 0%

No RT 7% 2%
RT dose >45 Gy 97% 98%



• 148 pts randomized to EBRT boost (5x1.8Gy; total dose 54 Gy) or contact BRT boost (3x30Gy)

:: OPERA trial

Gerard JP, et al. Lancet Gastro Hepat 2023

cT2/3a-b cN0-1
I end-point: 3-y organ preservation
(OP)
II end-point: cCR, survival, toxicity
Post-hoc: local regrowth, distant
relapse



:: OPERA trial

Gerard JP, et al. Lancet Gastro Hepat 2023

• Median FU 38.2 months

EBRT CXB p
OP 59% 81% HR 0·36, 95% CI 0·19–0·70; p=0·0026

OP T<3 cm 63% 97% HR 0·07, 95% CI 0·01–0·57; p=0·012
OP T>3 cm 55% 68% HR 0·54, 95% CI 0·26–1·10; p=0·11

cCR week 14 39% 47%
cCR + ncCR week 14 58% 81% 0.0006



:: OPERA trial

Gerard JP, et al. Lancet Gastro Hepat 2023

• No grade 4-5 tox
EBRT CXB P

Acute grade 3 4% 5% n.s.
Late rectal bleeding

grade 2
12% 63% <0.0001

Study limitations:
• Unpowered analysis for T>3 cm (no significant correlation)
• Rigid rectoscopy was regularly performed for response assessment in CXB 

group (especially for T<3 cm) but not regularly for EBRT group
• No defined consensus for ncCR patients



• Surgery in 66 pts: local excision in 27 (20%) and TME in 39 (29%)

:: OPERA trial – 36 months update

Myint AS, et al. Colorectal Dis 2023

TME APER Anterior resection
Arm A (EBRT) 26 (39%) 10 (38.5%) 16 (61.5%)

Arm B (CXB) 13 (19%) 7 (53.8%) 6 (46.2%)
p HR 0.38, p= 0.00419 >0.05

No differences in surgical complication rate and outcomes (staging, R-status) 

• Is organ preservation or surgical outcome compromised by dose 
escalation?



• TNT strategies

• Organ-preserving strategies

• New perspectives

:: Agenda



• Phase II study on 60 recal ca pts T3-4 N1-2 

• I end-point: pCR
• II end-points: adverse events, DFS

:: PANDORA trial

Grassi E et al., ESMO 2023

Median
surg time

pCR Median
FU

Local 
relapse

Distant
relapse

12.7 
weeks

34.5% 22.2 mo 3.6% 11%



NEJM 2022



:: THUNDER 2 phase II trial (NCT04815694)

Chiloiro G et al., Radiat Oncol 2023

Toxicity G1 G2 G3 P
No boost 11 (34.5%) 3 (9.4%) 1 (3.2%)

0.54
Boost 11 (34.5%) 4 (12.5%) 0

Interim analysis of 32/63 recal ca pts

ERI* response:
16 (50%) Responders
16 (50%) Non-responders 50%

*Cusumano D et al., RedJournal 2022



• New evidence from TNT studies confirm the favourable outcome of 
IND/CONS chemo in high-risk RC

• Consolidation chemo might improve better organ preservation
• New evidence of chemo alone as non-inferior neoadjuvant treatment 

(but also higher toxicity) -> importance of QoL assessment
• RT dose intensification as the 3° arm of neoadj strategies
• How much chemo is required?

• Ready for a tailored approach in locally advanced RC in 2024?

:: Conclusions




