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27,440 18,610 

Total estimated new cases of 
rectal cancer in 2023: 

46,050

Microsatellite instability-high (MSI-H) accounts for 2-3% of all rectal cancer.1-5

• Almost all are due to Lynch Syndrome
• MSI-H seen in up to 10% of young-onset rectal cancers6

Siegel, RL. CA: Cancer J Clin 2023; 73: 17-48.

1 Marabelli M, et al. Dig Liver Dis 2020; 52: 1503-11.
2 Oh CR, et al. Clin Colorectal Cancer 2018; 17(4): e679-85.
3 Samowitz WS, et al. Cancer Causes Control 2009; 20: 1763-68.

4 Nilbert M, et al. Eur J Cancer 1999; 35(6): 942-45.
5 Ishikubo T, et al. Cancer Lett 2004; 216: 55-62.
6 Gryfe R, et al. N Engl J Med 2000; 342: 69-77.



5Siegel, RL. CA: Cancer J Clin 2023; 73: 17-48.
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AJCC TNM Staging Classification 8th Ed. (2017)
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• MRI pelvis
• Determine T and N stage, circumferential 

resection margin (CRM) status
• Endorectal ultrasound if MRI contraindicated

• CT chest, abdomen
• Determine M stage

• CEA tumor marker

• Mismatch repair (MMR) testing

• Multidisciplinary team evaluation
• Medical oncology
• Radiation oncology
• Colorectal surgery
• Radiologist

Staging Studies
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NCCN Guidelines for Rectal Cancer (v4.2022)
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The Historical Standard of Care (SOC):
German Rectal Cancer Study Group Trial

5-year OS 76%

5-year DFS 68%

5-year local recurrence 6%

5-year distant recurrence 36%

Sauer R, et al. N Engl J Med 2004: 351: 1731-40.

10-year OS 60%
10-year DFS 68%

10-year local recurrence 7% (12% occurred after 5 years) 

10-year distant recurrence 30% 
(8% occurred after 5 years)

Sauer R, et al. J Clin Oncol 2012.

PRIMARY ENDPOINT

ITT
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• Improved tolerance and completion of 
chemotherapy

• Higher rates of downstaging, facilitating R0 
resection

• Higher rates of pathologic complete response
• Potential for non-operative management
• Minimizes length of time with ileostomy
• Addresses micrometastases with earlier use of 

systemic chemotherapy

Emergence of Total Neoadjuvant Therapy (TNT)
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Selected Phase II-III Trials of TNT vs. SOC

TRIAL PATIENTS TNT SOC
MEDIAN 
F/U TIME 
(YEARS)

3-YEAR 
DFS (%)

3-YEAR 
OS (%)

PATH CR 
(%)

3-YEAR 
LOCO-

REGIONAL 
RELAPSE (%)

3-YEAR 
DISTANT 

METASTASIS 
(%)

Spanish 
GCR-3 
(n=108)a

T3-4 or N+, 
middle 1/3 
or distal

ChemoLCRT
TME

LCRTTME
chemo 5.8

TNT: 62*
SOC: 64*
P=0.85

TNT: 75*
SOC: 78*
P=0.64

TNT: 14
SOC: 13

--

TNT: 5*
SOC: 2*
P=0.61

TNT: 23%*
SOC: 21%*

P=0.79

POLISH II 
(n=515)b

Fixed T3 or 
T4

SCRTchemo
TME(chemo)

LCRT/FLOX
TME(chemo) 3

TNT: 53
SOC: 52
P=0.85

TNT: 73
SOC: 65
P=0.05

TNT: 16
SOC: 12
P=0.17

TNT: 22
SOC: 21
P=0.82

TNT: 30
SOC: 27
P=0.25

RAPIDO 
(n=912)c

T4N2,other 
high-risk

SCRTchemo
TME

LCRTTME
(chemo) 3

TNT: 24**
SOC: 30**

P=0.02

TNT: 89
SOC: 89
P=0.59

TNT: 28
SOC: 14
P<0.001

TNT: 9
SOC: 6
P=0.09

TNT: 20
SOC: 27
P=0.005

PRODIGE 
23 
(n=461)d

T3-4
FOLFIRINOX
LCRTTME

FOLFOX

LCRTTME
chemo 3

TNT: 76
SOC: 69
P=0.03

TNT: 91
SOC: 88
P=0.08

TNT: 28
SOC: 12
P<0.001

TNT: 4
SOC: 6
P=0.56

TNT: 17
SOC: 25

--

STELLAR 
(n=599)e

T3-4 or N+, 
middle 1/3 
or distal

SCRTchemo
TMEchemo

LCRTTME
chemo 3

TNT: 65
SOC: 62

P=0.88***

TNT: 87
SOC: 75
P=0.03

TNT: 22#

SOC: 12
P=0.002

TNT: 8
SOC: 11
P=0.46

TNT: 23
SOC: 25
P=0.48

TNT=total neoadjuvant therapy; SOC=standard of care; LCRT=long-course chemoradiation; TME=total mesorectal excision; SCRT=short-course radiation therapy; F/U=follow-up; DFS=disease-free survival; OS=overall survival; CR=complete response.

* 5-year outcome
** Disease-related treatment failure

a Gernandez-Martos C, et al. Ann Oncol 2015; 26: 1722-28.
b Bujko K, et al. Ann Oncol 2016; 27: 834-42.
c Bahadoer RR, et al. Lancet Oncol 2021; 22: 29-42.

d Conroy T, et al. Lancet Oncol 2021; 22: 702-15.
e Jin J, et al. J Clin Oncol 2022; 40: 1681-92.

*** Non-inferiority
# Includes sustained cCR
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• Benefits:
• Higher pathologic CR rates
• Better compliance with treatment
• Improved DFS in some studies

• Disadvantages:
• May result in over-treatment
• No difference in sphincter-sparing surgery and ileostomy rate
• No OS benefit

• Insufficient data to conclude superiority over SOC
• No difference in locoregional failure, inconclusive data on 3-year DFS
• No long-term DFS or OS data
• Heterogeneous populations, treatments, and endpoints included in trials
• No known biomarkers to improve patient selection

Summary of TNT Data to Date

Shi DD and Mamon HJ. J Clin Oncol 2020.
Kasi A, et al. JAMA Network Open 2020; 3(12).
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• Bowel dysfunction
• Urinary dysfunction
• Sexual dysfunction
• Infertility
• Permanent ostomy
• Body image issues

Treatment for Rectal Cancer is Toxic
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Can Radiation Be Eliminated?

R

Surgery

Chemotherapy 
(FOLFOX x 4-6)

Surgery

FOWARC (N=495) CHEMO CRT SOC P VALUE

Eligibility criteria T3-4 and/or N+ --

Median follow-up time 45.2 months --

3-year DFS (%)* 73.5 77.2 72.9 0.71

Path CR rate (%) 6.5 27.5 14.0

3-year locoregional 
relapse (%) 8.3 7.0 8.0 0.87

3-year OS (%) 90.7 89.1 91.3 0.97

FOWARC TRIAL

* Primary endpoint

Long-course chemo-
radiation with fluorouracil

SurgeryLong-course chemo-
radiation with FOLFOX

Chemotherapy 
(fluorouracil x 7)

Chemotherapy 
(FOLFOX x 7)

Chemotherapy 
(FOLFOX x 6-8)

Deng Y, et al. J Clin Oncol 2019; 37: 3223-33.
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PROSPECT N1048: 
Phase II/III Trial of Selective Preoperative Radiation

R

FOLFOX x6

TME

TME

Post-op 
Rx

Post-op 
RxResponse >= 20%

Response < 20%

Control: 
XRT for all

Intervention: 
Selective XRT

MD Discretion
Recommend 

FOLFOX

MD Discretion

PI: Deborah Schrag, MD
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International Watch and Wait Database (IWWD)

van der Valk MJM, et al. Lancet 2018; 391: 2537-45.

IWWD (N=880)
Eligibility criteria Avoided TME and had cCR
Median follow-up time 3.3 years
2-year tumor regrowth rate (%)* 25.2
5-year disease-specific survival (%) 93.8
3-year distant metastases (%) 8.1
5-year OS (%) 84.7
Timepoint of response assessment 
(from treatment start) Not available

* Primary endpoint 

• 64% diagnosed within 1 year
• 88% within 2 years
• 18% also had distant metastases
• 78% received TME, 22% local excision

• 11% diagnosed within 1 year
• 54% within 2 years
• 75% within 3 years

• International multi-center observational registry study
• Heterogeneous study population (cT1-4 N0-2)
• Non-uniform staging and response assessment methods
• Variable treatment strategies
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Selected Randomized Trials of NOM (T3-4 N0-2)

Fokas E, et al. Nature Rev Clin Oncol 2021; 18: 805-16.
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Variability in Endpoints and Time of Response Assessment

Fokas E, et al. Nature Rev Clin Oncol 2021; 18: 805-16.
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Selected Randomized Trials of NOM (T3-4 N0-2)

Fokas E, et al. Nature Rev Clin Oncol 2021; 18: 805-16.
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OPRA Phase II Randomized Trial

First benchmark data from prospective RCT 
on clinical CR (cCR) and organ preservation 
rates with TNT

OPRA (N=324) CNCT INCT

Eligibility criteria T3-4 and/or N+, <6 cm

Median follow-up time 3 years

3-year DFS (%)* 76 76

Local recurrence-free survival (%)** 94 94

Distant metastasis-free survival (%) 82 84

3-year OS (%) (>90) (>90)

Timepoint of response assessment (from treatment start) 34-38 weeks

Clinical CR (%) 76 74

Tumor regrowth (%) 28 40

3-year organ preservation rate (%) 53 41

3-year TME-free survival (%) 60 47

* Primary endpoint: Time from random assignment to locoregional failure, distant metastasis, 
new invasive colorectal primary cancer, or death.

** Locoregional failure: Unresectable rectal primary after TNT, R2 resection, or recurrence in 
primary tumor bed after R0-R1 resection.

Comparison to historical 
control 3-year DFS of 75%

8-12 weeks

Garcia-Aguilar J, et al. J Clin Oncol 2022.

Negative study

Outcomes comparable to TNT trials
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MSKCC Regression Schema* & Surveillance Strategy

* Assessed at 8-12 weeks post-TNT Smith JJ, et al. BMC Cancer 2015; 15: 767.

Smith JJ, et al. JAMA Surg 2020; 155(7): 657-8.



24

OPRA: Tumor Regrowth and Recurrence Rates

Garcia-Aguilar J, et al. J Clin Oncol 2022.

Majority of tumor regrowths and local recurrences 
occurred within 2-3 years of completing TNT.
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OPRA: DFS for TME after Restaging vs. Tumor Regrowth
Intention-to-Treat Underwent TME

Garcia-Aguilar J, et al. J Clin Oncol 2022.
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Outcomes of W&W Compared to Patients Undergoing 
Surgery with Pathologic CR

Dossa F, et al. Lancet Gastroenterol Hepatol 2017; 2: 501-13.

Patients with sustained cCR should have equivalent 
overall survival to those undergoing surgery with pCR.
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Outcomes of Patients with Clinical CR Undergoing 
W&W vs. Surgery

Dossa F, et al. Lancet Gastroenterol Hepatol 2017; 2: 501-13.
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Dostarlimab for MSI-H Stage II-III Rectal Cancer

n=30

• Primary endpoint
• Overall response rate at 6 months per MSKCC regression criteria
• pCR or cCR rate at 12 months

• Secondary endpoint
• Safety and tolerability

Cercek A, et al. N Engl J Med 2022.
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Dostarlimab Led to a 100% Clinical CR Rate

Cercek A, et al. N Engl J Med 2022.

ID Age Stage T Stage 
N

FU 
(months)

Digital rectal 
exam 

response

Endoscopic 
best 

response

Rectal MRI 
best 

response
Overall 

response

1 38 T4 N+ 23.8 CR CR CR cCR
2 30 T3 N+ 20.5 CR CR CR cCR
3 61 T1/2 N+ 20.6 CR CR CR cCR
4 28 T4 N+ 20.5 CR CR CR cCR
5 53 T1/2 N+ 9.1 CR CR CR cCR
6 77 T1/2 N+ 11.0 CR CR CR cCR
7 77 T1/2 N+ 8.7 CR CR CR cCR
8 55 T3 N+ 5.0 CR CR CR cCR
9 68 T3 N+ 4.9 CR CR CR cCR

10 78 T3 N- 1.7 CR CR CR cCR
11 55 T3 N+ 4.7 CR CR CR cCR
12 27 T3 N+ 4.4 CR CR CR cCR
13 26 T3 N+ 0.8 CR CR CR cCR
14 43 T3 N+ 0.7 CR CR CR cCR

Median follow up: 
6.8 months 
(0.7-23.8)
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Dostarlimab Phase II Trial: Limitations
Single institution study with extensive 
expertise in non-operative management

ID Age Stage T Stage 
N

FU 
(months)

Digital rectal 
exam 

response

Endoscopic 
best 

response

Rectal MRI 
best 

response
Overall 

response

1 38 T4 N+ 23.8 CR CR CR cCR
2 30 T3 N+ 20.5 CR CR CR cCR
3 61 T1/2 N+ 20.6 CR CR CR cCR
4 28 T4 N+ 20.5 CR CR CR cCR
5 53 T1/2 N+ 9.1 CR CR CR cCR
6 77 T1/2 N+ 11.0 CR CR CR cCR
7 77 T1/2 N+ 8.7 CR CR CR cCR
8 55 T3 N+ 5.0 CR CR CR cCR
9 68 T3 N+ 4.9 CR CR CR cCR

10 78 T3 N- 1.7 CR CR CR cCR
11 55 T3 N+ 4.7 CR CR CR cCR
12 27 T3 N+ 4.4 CR CR CR cCR
13 26 T3 N+ 0.8 CR CR CR cCR
14 43 T3 N+ 0.7 CR CR CR cCR

Small 
sample 
size

Short 
follow up

Lack of 
other 
endpoints
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• Phase I/II trials of 
treatment intensification 
to enable NOM: cCR

• Phase II/III trials: Organ 
preservation at 30-36 
months

• Critical secondary 
outcomes: Rectal 
function, toxicity, QoL

International Consensus Recommendations (1)

Fokas E, et al. Nature Rev Clin Oncol 2021; 18: 805-16.

Recommended 
Primary End Points
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International Consensus Recommendations (2)

Fokas E, et al. Nature Rev Clin Oncol 2021; 18: 805-16.
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NCCN Guidelines for Rectal Cancer (v4.2022)

Footnote:
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The Janus Phase II Rectal Cancer Study

**Garcia-Aguilar J et al. ASCO 2020; Garcia-Aguilar 
J Clin Oncol 2022; ***T. Conroy et al. ASCO 2020 

(and Lancet Oncology 2021)

Schema Legend:  Randomization = R; LCRT = long-course chemoradiation; cCR = clinical complete response; Response determination = endoscopy, MRI and clinical exam 8-12 weeks post-completion of assigned TNT 
regimen; DFS = disease-free survival; OP = organ preservation; QoL = quality of life; OS = overall survival; APR – abdominoperineal resection; CAA = coloanal anastomosis

A022104

Primary Endpoint
cCR****

****Smith JJ, et al. BMC Cancer 2015

Patients with locally advanced rectal cancer: <=12cm
cT4N0, anyT, N1; T3N0 that would require APR or coloanal
anastomosis
** LCRT = long-course chemoradiation (5 weeks)
***mFOLFOX6 = 8 cycles (1 cycle = 2 weeks)
****mFOLFIRINOX = 8 cycles (1 cycle = 2 weeks)
#CAPOX = 5 cycles (1 cycle = 3 weeks)

N=312

An Alliance, NRG & SWOG Study

Rx Escalation in Rectal Cancer

Opened:  9 Nov 2022!

Slide provided courtesy of Dr. Joshua Smith

Weeks from treatment start
1 5-8 10 15 20 25 30….

LCCRT TME

R

FOLFOX/CAPOX**

Watch & WaitLCCRT mFOLFIRINOX***

Restaging

Complete 
Response

Incomplete
Response
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• What are the long-term DFS and OS outcomes?

• Does non-operative management result in improved 
functional outcomes and quality of life?

• Are there biomarkers (e.g., ctDNA, radiomics) that can better 
predict pCR?

• What is the optimal surrogate endpoint for clinical trials of 
non-operative management?

• Is a non-operative management strategy feasible in the 
community setting?

Remaining Questions for Non-Operative Management
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• European data demonstrate benefits of centralized care 
and centers of excellence

• Improved outcomes with colorectal-trained, high-volume surgeon 
• Decreased perioperative morbidity
• Decreased stoma rate
• Improved DFS and OS, decreased local recurrence

• Consortium for Optimizing Surgical Treatment of Rectal 
Cancer (OSTRiCh) established in 2011 to improve 
quality and uniformity of rectal cancer care in U.S.

• Significant variation in use of neoadjuvant treatment
• Vast majority of patients treated in low- and intermediate-volume centers

Centralized Multidisciplinary Care Improves Outcomes

Wexner SD & White CM. Clin Colon Rectal Surg 2020; 33:318-24.
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National Accreditation Program for Rectal Cancer (NAPRC)
• Only 2.9% of 1315 hospitals 

evaluated met thresholds for 
adherence to 5 selected NAPRC 
measures

• Disparities exist in the types of 
centers with readiness for 
accreditation

• Academic institutions
• High-volume centers
• Serve highly-resourced, high socioeconomic 

status population

• Currently 75 accredited programs

• No outcome data yet

• Concern about widening disparities 
in access to quality care

https://dailynews.ascopubs.org/do/landscape-rectal-cancer-care-centralization-defining-centers-
excellence-united-states

Antunez AG, et al. JAMA Surg 2019; 154(6): 516-23.



Thank You
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