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Gastric Cancer
• Adjuvant Chemotherapy
• Perioperative Chemotherapy/ Preoperative CT-RT
• MSI Gastric Cancer 
• Surgery in stage IV disease

Pancreatic Cancer (PDAC)
• Adjuvant chemotherapy 
• Borderline Resectable/Locally Advanced
• Maintenance treatment (POLO Trial)
• SBRT

Rectal Cancer 
• Preop intensification
• Total Neoadjuvant Therapy



Smith et al, ESMO guidelines Acta Oncol 2016

Gastric Cancer Guidelines
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Adjuvant CT
• GASTRIC meta-analysis show 6% benefit for 5-FU based adjuvant CT

• Evidences for adjuvant CT mainly from Asian population

• CLASSIC (XELOX)

• ACTS-GC (S-1)

• Intensification of adjuvant CT was not proven to be effective in Western 

trials (es. ITACA-S)

• Adjuvant CT recommended for pts treated with surgery alone

• Role of CT-RT in high-risk, N positive resected tumor and in < D2 or R1

resection



ARTIST-2 Trial

Park SH et al, ASCO 2019

Interim 
analysis
534 pts

CONTROL ARM



ARTIST-2 Trial: Results

Park SH et al, ASCO 2019

• Adjuvant SOX or SOX + RT were superior in terms of DFS compared to S-1 monotherapy

• RTCTà No additional benefit

3years DFS: S-1à 65%  SOX à78%; SOX-RT à 73%



Gastric Cancer

Resectable:
• Adjuvant Chemotherapy

• Perioperative Chemotherapy

GEJ: 

preoperative RTCT vs preop CT

Stratification

• MSI Gastric Cancer



Al Batran SE et Al, Lancet 2019

Perioperative CT

cT2 or higher
nodal positive (cN+)
716 pts

pCR FLOT: 16% vs ECF 6%; p=0,02)
Lancet Oncol 2015

Serious adverse events similar in the 2 groups 27%



Gastric Cancer

Resectable:
• Adjuvant Chemotherapy

• Perioperative Chemotherapy

GEJ: 

preoperative RTCT vs preop CT

Stratification

• MSI Gastric Cancer



22 studies
18,260 patients included
14,709 neoadjuvant CTRT 3551 patients CT alone

Neoadj CTRT in adenoca GEJ



Neoadj CTRT in adenoca GEJ

HR 0.95 (95% CI 0.84–1.07; P = 0.41)

Overall Survival (18 studies)

HR 0.85 (95% CI 0.75–0.97; P = 0.01)

DFS (12 studies)



Odds ratio of pCR was 2.8 in favor of CTRT (95% CI 2.27–3.47;P < 0.001).

Neoadj CTRT in adenoca GEJ

CTRT improved locoregional recurrences rate (OR 0.6, 95% CI 
0.39–0.91; P = 0.01)

CTRT DID NOT  improved distant metastases rate (OR 0.81, 95% CI 
0.59–1.11; P = 0.19)

After CTRT a significant proportion of pts did non receive adj CT
(post surg rec, complications, deaths)



Gastric Cancer

Resectable:
• Adjuvant Chemotherapy

Perioperative Chemotherapy
GEJ: 

preoperative RTCT vs preop CT

Stratification

• MSI Gastric Cancer



MSI-H in Gastric Cancer
1. MSI-H is found in about 8-10% of GC

2. Elderly patients, Female, Stomach site, Intestinal subtype

3. Better prognosis and possible detrimental effect from peri-

operative CT and no benefit from adjuvant CT (exploratory analysis 

from MAGIC and CLASSIC trials)

Bass AJ et al, Nature 2014



• IPD meta-analysis of prognostic/predictive role of MSI in resected GC pts from 
MAGIC, CLASSIC, ARTIST and ITACA-S

• 121/1156 (7.8%) had MSI-H and had longer DFS and OS

Pietrantonio et al, J Clin Oncol 2019

5-yrs OS 77.5% vs 59.3%5-yrs DFS 71.8% vs 52.3%



Pietrantonio et al, J Clin Oncol 2019

• MSS/MSI-L pts had benefit from adj chemotherapy 
• 5-year OS was 62% versus 53% (HR, 0.75; 95% CI, 0.60 to 0.94) for surgery plus 

chemotherapy vs surgery alone

• MSI-H pts did not benefit from chemotherapy 
• 5-yrs-OS was 83% vs 75% for surgery alone vs surgery plus chemotherapy



Gastric Cancer

Resectable:
• Adjuvant Chemotherapy à doublet CT is better DFS than mono therapy, RT no 

additional benefit
• Perioperative Chemotherapyà FLOT better that ECF

GEJ: 

preoperative RTCT better DFS than preop CT, same OS

Stratification

• MSI Gastric Cancerà MSI-H better prognosis, less response to CT



Pancreatic Cancer Guidelines

Ducreux et al, ESMO guidelines Acta Oncol 2015
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Adjuvant Chemotherapy: PRODIGE 24

Conroy et al. NEJM 2018



PRODIGE 24: Efficacy

Conroy et al. NEJM 2018



Pancreatic Cancer Guidelines

Ducreux et al, ESMO guidelines Acta Oncol 2015

ADJUVANT CT IN RESECTABLE CANCER

• mFOLFIRINOX

• Gemcitabine/capecitabine in more frail patients 

(age > 70, Eastern Cooperative Oncology Group performance 

status 2, or patients who have any contraindication to the 

drugs used in FOLFIRINOX)

• Gemcitabine alone should be used only in frail 

patients

PRODIGE 24/CCTG PA.6 trial

ESPAC-4

eUpdate – Cancer of the pancreas treatment 
recommendations
Published: 15 March 2019. Authors: ESMO 
Guidelines Committee



Adjuvant CT: APACT Trial
• Phase III, international multicenter, randomized trial
• Primary Endpoint: Indipendently assessed DFS
• Secondary Endpoints: OS, Safety

Tempero MA et al, ASCO 2019



APACT Trial: DFS

Tempero MA et al, ASCO 2019

IR-assessed DFS NabP+Gem Gem HR (95% CI)

Median, mo 19.4 18.8 0.88 (0.73, 
1.06)

INV-assessed DFS NabP+Gem Gem HR (95% CI)

Median, mo 16.6 13.7 0.82 (0.68,
0.99)

866 pts
enrolled



APACT Trial: Interim OS, Safety

Tempero MA et al, ASCO 2019

• Primary endpoint (independently assessed DFS) not met 

• Final OS data may clarify the role of adjuvant nab-P and 

gemcitabine in adjuvant treatment of resected PC
TOXICITY

86% experimental arm vs 68% single-agent arm

FUP med 38.6 
months
Overall survival: 
40.5 months vs 
36.2 months, 
(HR = 0.82; P = .045).

38.6 months



Pancreatic Cancer (PDAC)

• Resectable pancreatic cancer

• Borderline Resectable

• Locally Advanced

• Metastatic cancer



14 publications ( 3 randomized controlled trials) were included 

1056 patients received at least one of the three treatment 

strategies (RTCT, CT, Upfront S)
Hu et al. Radiation Oncology (2019) 14:120

Preoperative CTRT vs CT vs upfront S



Hu et al. Radiation Oncology (2019) 14:120

Preoperative CTRT vs CT vs upfront S

R0 resection Overall Survival



Pancreatic Cancer (PDAC)

• Resectable pancreatic cancer

• Borderline Resectable

• Locally Advanced

• Metastatic cancer



LAPC: GAP Trial

R
A
N
D
O
M

Gemcitabine

Gemcitabine + 
Nab-paclitaxel

1:1
GEM 1000 mg/m2

dd 1, 8 , 15 Q28 
for 3 cycles

GEM 1000 mg/m2

dd 1, 8, 15 Q28
NabP 125 mg/m2

dd 1, 8, 15 Q28
for 3 cycles

Disease assessment 
according to RECIST

Capecitabine + RT

2nd line treatment

No PD

Yes PD

• Phase II trial, randomized trial of gemcitabine + nab-P in LAPC 
patients

• Primary Endpoint: Disease Progression Rate after 3 cycles of CT 

Cascinu et al, ESMO 2019



GAP Trial: Results
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analysis time
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Kaplan-Meier survival estimates

Gemcitabine plus Nab-paclitaxel 
• decreased disease progression rate at 3 months (25.4% vs 45.6%, p= 0.01) mainly in 

terms of distant metastases
• improved response rate (27% vs 5.3%), 
• PFS: 7.6 vs 5.1 m (HR 0.71; 90% CI 0.51-0.99) and OS: 13.1 vs 10.7 m (HR 0.65; 90% CI 0.44-

0.94)

Cascinu et al, ESMO 2019



Stereotactic Body Radiotherapy

• High dose to the TARGET 

• 5 fractions: pts compliance, association with CT

• Increases LC
• NO RCT

• Restrospective, small studies



Stereotactic Body Radiotherapy

• AIRO-Gastrointestinal Study Group

• Large database on LAPC 434 patients from Italian centers 

• 56 pts SBRT with or without CHT January 2013 - March 2018

• Endpoints: OS, LC, DMFS, toxicity

Arcelli et al Antican Res 2020



> 48 Gy

< 48 Gy

SBRT Median BEDα/β10Gy à 48 Gy (28-78.7 Gy)

2-year OS 33.8%   
BEDα/β10Gy≥48 Gy
(HR=0.44, 95% CI=0.20-0.97, p=0.042)

2-year LC 55.4% 
BEDα/β10Gy≥48 Gy
(HR=0.34, 95% CI=0.12-0.97, p=0.045)

2-year DMFS 22.9%
post-SBRT CHT
(HR=0.22, 95% CI=0.08-0.59, p=0.003)

GI Toxicity
acute G0: 78.5%, G1: 19.6%, G2: 1.9%, Late  G3 2.5% 
(upper gastrointestinal bleeding)

Arcelli et al Antican Res 2020

Stereotactic Body Radiotherapy



Results

Patients and treatment characteristics. Based on the
selection criteria, 56 patients [Male/Female 31/25
(55.3%/44.7%)] with SBRT+/-CHT were included in this
analysis. ECOG was 0, 1, and 2 in 28 (50.0%), 23

(41.0%), and 5 (9.0%) of patients, respectively (Table I).
Tumor sites were head 34 (60.6%), body 19 (34.0%), tail
3 (5.4%) (Table I). Median age and median follow-up
were 68 years (range=36-89) and 15.0 months (range=3.0-
70.0), respectively. Median tumour diameter was 3.9 cm
(range=1.2-8.7). 

Arcelli et al: Higher BED Improves Survival in SBRT of Pancreatic Cancer
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Table I. Univariate analysis of overall survival, local control, and distant metastasis-free survival.

Variable              Patients 6-month 1-year 2-year Median  p-Value 6-month 1-year  2-year  Median  p-Value  6-month  1-year   2-year   Median p-Value
                              N (%)        OS         OS       OS        OS                         LC        LC        LC         LC                       DMFS    DMFS  DMFS    DMFS

Age (years)
  ≤65                24 (42.8)   95.8      87.5     38.7      24.0      0.171      95.8      86.7     53.4       NR       0.164       82.9       56.0       0.0         15.0      0.665
  >65                32 (57.2)   90.6      77.9     15.7      16.0                     90.1      67.7     61.6       NR                       87.4       55.8      41.8        13.0          
ECOG
  0                    28 (50.0)   96.4      89.1     49.3      20.0      0.250      96.4      85.3     56.9       NE       0.026       92.7       58.9       NE        14.0      0.526
  1                    23 (41.0)   87.0      69.1     23.2      17.0                     85.6      58.9     40.4       NE                       73.7       52.7      22.6        13.0          
  2                      5 (9.0)     100.0    100.0     NE       15.0                    100.0    100.0   100.0      NE                      100.0      60.0       NE        13.0          
Tumor site
  Head              34 (60.6)   90.9      84.6     24.3      16.0      0.175      93.6      79.4     48.1      22.0      0.665       93.8       53.0      17.6        13.0      0.823
  Body             19 (34.0)   94.7      73.7      0.0       20.0                     88.8      71.1     63.9       NR                       73.3       61.5      30.8        14.0          
  Tail                  3 (5.4)     100.0    100.0   100.0     29.0                    100.0     66.7     66.7       NR                       66.7       33.3       NE         8.0           
Tumor diameter 
(cm)
  ≤3.9               28 (50.0)  100.0     92.9     29.1      17.0      0.790      96.4      76.8     76.8       NR       0.376       96.4       51.2      11.4        13.0      0.202
  >3.9               25 (44.6)   84.0      68.0     26.3      24.0                     86.5      72.1     42.7        22                       75.2       61.1      26.2        22.0          
  Unknown        3 (5.4)                                                                                                                                                                                                      
cT stage
  3                    15 (23.2)  100.0    100.0    25.2      20.0      0.508      92.3      60.6     33.7       NE       0.067       84.6       38.5       NE         NE       0.113
  4                    41 (73.2)   90.2      75.2     30.7      20.0                     92.2      80.6     60.4       NE                       85.2       59.3      24.4        NE           
cN stage
  0                    34 (60.7)   88.2      79.2     25.4      16.0      0.118      93.5      76.3     70.8       NR       0.583       81.9       46.3      24.6        12.0      0.537
  1                    22 (39.3)  100.0     86.4     21.8      24.0                     90.9      76.3       0.0       22.0                      90.9       68.2       0.0         16.0          
CA19.9 
(U/ml)
  ≤90                11 (19.7)    81.8      81.8     17.5      16.0      0.575      90.0      90.0     72.0       NR       0.481       90.0       60.0      30.0        16.0      0.843
  >90                26 (46.4)  100.0     88.1     27.3      24.0                     96.2      75.3     50.2       NR                       80.8       63.7      20.9        15.0          
  Unknown      19 (33.9)                                                                                                                                                                                                    
Chemotherapy 
  No                 15 (26.8)   80.0      58.7      NE        14       <0.001     92.3      59.3      NE         14        0.376       93.3       47.5       NE          12       0.010
  Pre-SBRT     18 (32.1)  100.0     94.4      0.0        24                       88.9      88.9      NE        NR                       83.3       77.8       NE         NR           
  Post-SBRT   10 (17.9)   90.0      80.0     60.0      NR                      90.0      68.6     68.6       NR                       90.0       57.1      42.9         13            
  Pre- and 
  post- SBRT  13 (23.2)  100.0     92.3     54.9       29                      100.0     75.0     37.5        22                       76.9       30.8       NE          10            
SBRT dose
(Gy)
  <30                22 (39.3)   90.9      72.2     19.6      15.0      0.030      90.2      57.5     43.1      16.0      0.024       81.8       49.5      21.2        12.0      0.415
  ≥30                34 (60.7)   94.1      88.1     48.4      20.0                     94.0      87.5     55.3       NR                       88.1       59.8      25.7        14.0          
SBRT dose per 
fraction (Gy)
  ≤6                  41 (73.2)   92.7      77.6     46.8      20.0      0.198      97.3      85.9     64.4       NR      <0.001      90.0       59.3      25.5        14.0      0.098
  >6                  15 (26.8)   93.3      93.3     14.4      16.0                     80.0      53.3     28.4      14.0                      73.3       46.7       NE        10.0          
BEDα/βGy10
  <48                23 (41.0)   87.0      69.1     18.7      15.0      0.020      90.2      57.5     43.1      16.0      0.024       82.4       49.8       NE        12.0      0.447
  ≥48                33 (59.0)   97.0      90.8     49.9      20.0                     93.9      87.4     55.2       NR                       87.8       59.6      25.6        14.0          

OS: Overall survival; LC: local control; DMFS: distant metastasis-free survival; ECOG: Eastern Cooperative Oncology Group; cT stage: clinical
tumor stage, cN stage: clinical nodal stage;  NE: not evaluable; NR: not reached; SBRT: stereotactic body radiotherapy; BED: biologically effective
dose. Statistically significant p-values are shown in bold. 
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OS: Overall survival; LC: local control; DMFS: distant metastasis-free survival; ECOG: Eastern Cooperative Oncology Group; cT stage: clinical
tumor stage, cN stage: clinical nodal stage;  NE: not evaluable; NR: not reached; SBRT: stereotactic body radiotherapy; BED: biologically effective
dose. Statistically significant p-values are shown in bold. 

Arcelli et al Antican Res 2020

Stereotactic Body Radiotherapy
Univariate analysis



Pancreatic Cancer (PDAC)

• Resectable pancreatic cancer

• Borderline Resectable

• Locally Advanced

• Metastatic cancer



PARP inhibitors in metastatic cancer

BRACA1 and BRACA 2 mutated: 
cells with a deficiency
in homologous recombination repair

à good response to CDDP

à sensitive to PARP- Inhibitors



Randomized phase III trial (3:2), double-blind

METASTATIC 

BRACA-1 or BRACA-2 mutated

No PD after cis-platin based CT

PRIMARY END-POINT: PFS

154 enrolled patients (92 olaparib vs 62 placebo)

Golan T et al, ASCO & NEJM 2019

Olaparib Mantenance treatment: Polo Trial



Olaparib Mantenance treatment: Polo Trial

Golan T et al, ASCO & NEJM 2019

OLAPARIB PLACEBO

RESPONSE RATE 23% 12%

MEDIAN DURATION OF 
RESPONSE

24,9 m 3,7 m

SERIOUS ADVERESE 
EVENTS

24% 15%



PFS: 7.4 vs 3.8 months, HR= 0.53 (95% CI, 0.35-0.82) p= 0.004

Golan T et al, ASCO & NEJM 2019

Olaparib Mantenance treatment: Polo Trial

OS: 18.9 vs 18.1 months, HR= 0.91



Pancreatic Cancer (PDAC)

• Resectable pancreatic cancerà adj CT: according to PS 

• FOLFIRINOXà doublet GEM/CAPEà GEM monotherapy

• GEM + nab paclitaxel option for pts ineligible to FOLFIRINOX

• Borderline Resectableà preop CTRT increases R0 resection, DFS, NO OS

• Locally Advancedà gem + nab paclitaxel better results than monotherapy; 

consider SBRT is

• Metastatic cancerà PARP inhibitors in BRACA mutated



Locally adcvanced rectal cancer (LARC)

• Preop treatment intensification

• Total Neoadjuvant Therapy (TNT)



Locally adcvanced rectal cancer (LARC)

• Preop treatment intensification

• Total Neoadjuvant Therapy (TNT)



The INTERACT Trial: Long-term results of a randomised trial on
preoperative capecitabine-based radiochemotherapy intensified by
concomitant boost or oxaliplatin, for cT2 (distal)–cT3 rectal cancer

Vincenzo Valentini a, Maria Antonietta Gambacorta a, Francesco Cellini b,⇑, Cynthia Aristei c, Claudio Coco d,
Brunella Barbaro e, Sergio Alfieri f, Domenico D’Ugo g, Roberto Persiani h, Francesco Deodato i, Antonio
Crucitti j, Marco Lupattelli k, Giovanna Mantello l, Federico Navarria m, Claudio Belluco n, Angela
Buonadonna o, Caterina Boso p, Sara Lonardi q, Luciana Caravatta r, Maria Cristina Barba s, Fabio Maria
Vecchio t, Ernesto Maranzano u, Domenico Genovesi r, Giovanni Battista Doglietto f, Alessio Giuseppe
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a b s t r a c t

Background and purpose: Capecitabine-based radiochemotherapy (cbRCT) is standard for preoperative
long-course radiochemotherapy of locally advanced rectal cancer. This prospective, parallel-group, ran-
domised controlled trial investigated two intensification regimens. cT4 lesions were excluded. Primary
objective: pathological outcome (TRG 1-2) among arms.
Materials and methods: Low-located cT2N0–2M0, cT3N0–2M0 (up to 12 cm from anal verge) presenta-
tions were treated with cbRCT randomly intensified by either radiotherapy boost (Xelac arm) or mul-
tidrug concomitant chemotherapy (Xelox arm). Xelac: concomitant boost to bulky site (45 Gy/1.8 Gy/
die, 5 sessions/week to the pelvis, +10 Gy at 1 Gy twice/week to the bulky) plus concurrent capecitabine
(1650 mg/mq/die). Xelox: 45 Gy to the pelvis + 5.4 Gy/1.8 Gy/die, 5 sessions/week to the bulky site + con-
current capecitabine (1300 mg/mq/die) and oxaliplatin (130 mg/mq on days 1,19,38). Surgery was
planned 7–9 weeks after radiochemotherapy.
Results: From June 2005 to September 2013, 534 patients were analysed: 280 in Xelac, 254 in Xelox arm.
Xelox arm presented higher G ! 3 haematologic (p = 0.01) and neurologic toxicity (p < 0.001). Overall,
98.5% patients received curative surgery. The tumour regression grade distribution did not differ between
arms (p = 0.102). TRG 1+2 rate significantly differed: Xelac arm 61.7% vs. Xelox 52.3% (p = 0.039).
Pathological complete response (ypT0N0) rates were 24.4 and 23.8%, respectively (p non-significant).
Median follow-up:5.62 years. Five-year disease-free survival rate were 74.7% (Xelac) and 73.8% (Xelox),

https://doi.org/10.1016/j.radonc.2018.11.023
0167-8140/! 2018 Published by Elsevier B.V.

Abbreviations: APR, abdominoperineal resection; BED, biological equivalent dose; cbRCT, capecitabine-based radiochemotherapy; CI, confidence intervals; CT, computed
tomography; DFS, disease-free survival; FUFA, capecitabine or 5-fluoruracile plus folinic acid; GTV, gross tumour volume; LAR, low anterior resection; LE, local excision; LC,
local control; MRI, magnetic resonance imaging; LCRCT, long-course radiochemotherapy; OS, overall survival; pCR, pathological complete response; RCTs, randomised
controlled trials; RT, radiotherapy; RTOG, Radiation Therapy Oncology Group; SCRT, short-course radiotherapy; TME, total mesorectal excision; TRG, tumour regression grade.
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ACUTE XELAC XELOX p

hemat 8.7% 18% 0.011

GI 16.9% 10.2% 0.054

Neuro 1.7% 21% 0.001

XELAC XELOX p

TRG1 32.3% 32.9% ns

TRG1-2 61% 52.3% 0.039

pCR 26% 26% ns

Tumor Response Acute toxicity

Preoperative intensification
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profile was acceptable, Xelac arm obtained lower rates of acute
toxic adverse events compared to the Xelox arm. In summary,
the arm in which the RT dose was escalated by adding a concomi-

tant boost to the standard cbRCT (Xelac), presented higher efficacy
for the primary endpoint and a safe profile compared to both the
randomised counterpart schedule of intensification (Xelox) and

Fig. 4. Local control.

Fig. 5. Disease-free survival among TRG 1-2 vs. TRG 3-5.
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Preoperative intensification
The primary study endpoint was cumulative major response

rates (i.e. TRG 1-2): when analysed by evaluable patient (not
accounting for missing data: 64/534 patients, 11.9%), the TRG 1-2
rate was significantly higher in the Xelac arm than in the Xelox
arm: 61.7% vs.52.3% (p = 0.039), as detailed in Table 2. Overall, no
statistical difference was reported for the global TRG grade distri-

bution between the two arms (p = 0.102). TRG 1 rates did not sig-
nificantly differ among arms: 32.3% vs.32.9% for Xelac and Xelox
arms, respectively (p = 0.885).

About the global margin status: 121 patients are described for
MRF baseline status (7.5% – 9/121 – MRF-positive, and 92.5% –
112/121 – MRF-negative, respectively).

Table 2
Outcome summary.

Xelac arm
280/534 pts (52.5%)

Xelox arm
254/534 pts (47.5%)

Compliance to RT >55 Gy: 2 (0.7%)
=55 Gy: 263 (95%)
<55 Gy: 12 (4.3%)
(Missing: 3)

>50.4 Gy: 1 (0.4%)
=50.4 Gy: 243 (96.4%)
<50.4 Gy: 8 (3.2%)
(Missing: 2)

Surgery SSS = 198 (72.6%)
DS = 41 (15%)
LE = 31 (11.3%)
Not Resected = 3 (1.1%)
(Missing: 7)

SSS = 184 (73.3%)
DS = 38 (15.1%)
LE = 22 (8.8%)
Not Resected = 7 (2.8%)
(Missing: 3)

TRG 1 = 80 (32.3%)
2 = 73 (29.4%)
3 = 69 (27.8%)
4 = 24 (9.7%)
5 = 2 (0.8%)
(Missing = 32)

1 = 73 (32.9%)
2 = 43 (19.3%)
3 = 85 (38.3%)
4 = 20 (9%)
5 = 1 (0.5%)
(Missing = 32)

p = 0.102
TRG1 [calculated among evaluable pts for PE, excluding missing data] 80 (32.3%) 73 (32.9%)

p = 0.885
TRG 1+2 [calculated among evaluable pts for PE, excluding missing data] 153 (61.7%) 116 (52.3%)

p = 0.039

Legend: pt: patients; Gy: gray; SSS: sphincter-saving surgery; DS: definitive stoma; LE: local excision; NResec: not resected; TRG: tumour regression grade; PE: primary
endpoint.

Fig. 2. Disease-free survival.
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Locally adcvanced rectal cancer (LARC)

• Preop treatment intensification

• Total Neoadjuvant Therapy (TNT)



Preoperative RTCT in LARC

• < 10% local recurrence

• 25% Distant metastases

• 65% overall survival

• 50% Compliance to post-op CT 

• 15% pCR rate Induction 

Total Neoadjuvant Therapy

• Post CT do not decrease DM

• Induction CT may decrease DM and 

increase pCR



• Patients with stage II or III rectal cancer

• Multicenter, randomized, phase II trial pick the winner

• Endpoint: increase of pCR from 15% after standard CRT to 25% after TNT

Total Neoadjuvant Therapy
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(Klinikum Höchst), V. Paolucci, S. Sahm, M. Eichel, G. Römer, W.
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FIG A1. Treatment schedule. Patients were randomly assigned to receive either induction chemotherapy before
chemoradiotherapy (group A), or consolidation chemotherapy after chemoradiotherapy (group B). Concurrent
chemotherapy was administered using continuous infusion of fluorouracil (250mg/m2) on days 1 to 14 and 22 to 35
of radiotherapy and a 2-hour infusion of oxaliplatin (50 mg/m2) on days 1, 8, 22, and 29 of radiotherapy. Induction/
consolidation chemotherapy consisted of oxaliplatin (100 mg/m2) administered as a 2-hour infusion, followed by a
2-hour infusion of leucovorin (400 mg/m2), followed by a continuous 46-hour infusion of fluorouracil (2,400 mg/m2;
fluorouracil, leucovorin, and oxaliplatin [FOLFOX]), repeated on day 15 for a total of three cycles. In both groups,
total mesorectal excision (TME) surgery was scheduled on day 123 (approximately week 18) after start of total
neoadjuvant treatment.
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Primary end point is pCR
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Volkheimer (Universitätsklinikum Leipzig); R.-D. Hofheinz, F. Wenz, K.
Merx, S. Post, T. Gaiser, U. Attenberger (Universitätsklinikum
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FIG A1. Treatment schedule. Patients were randomly assigned to receive either induction chemotherapy before
chemoradiotherapy (group A), or consolidation chemotherapy after chemoradiotherapy (group B). Concurrent
chemotherapy was administered using continuous infusion of fluorouracil (250mg/m2) on days 1 to 14 and 22 to 35
of radiotherapy and a 2-hour infusion of oxaliplatin (50 mg/m2) on days 1, 8, 22, and 29 of radiotherapy. Induction/
consolidation chemotherapy consisted of oxaliplatin (100 mg/m2) administered as a 2-hour infusion, followed by a
2-hour infusion of leucovorin (400 mg/m2), followed by a continuous 46-hour infusion of fluorouracil (2,400 mg/m2;
fluorouracil, leucovorin, and oxaliplatin [FOLFOX]), repeated on day 15 for a total of three cycles. In both groups,
total mesorectal excision (TME) surgery was scheduled on day 123 (approximately week 18) after start of total
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Stage II-III

306 pts

Total Neoadjuvant Therapy

306 pts enrolled

156 in group A

150 in group B



End point GROUP A GROUP  B

Full RT dose 91% 97%

Full conc 5 FU dose 78% 87%

Full conc oxa dose 76% 93%

Full 5FU dose 93% 90%

Full oxa dose 92% 85%

Median int to Surg 127 days 127 days
G3 acute tox 37% 

(diarrhea 14%)
27% 

(diarrhea 8%)

NO surgical complication 54% 65%

Fokas E et al JCO 2019

Total Neoadjuvant Therapy



End point GROUP A GROUP  B

pCR (pT0N0) 17% 
(p < 0.001)*

25% 
(p= 0.21)*

pCR + cCR (10 pts rejected surgery) 21% 28%
R0 resection 92% 90%
Sphincter saving 68% 72%

TRG 4-3 41% 50%

Low NAR score 26% 35%
Good quality TME 85% 82%

CRM < 1 mm 10% 7%

Fokas E et al JCO 2019

Total Neoadjuvant Therapy

* Compared to expected 15% after CRT



§ Consolidation CT achieved better pCR

§ Compliance to CRT was better in consolidation CT

§ Different waiting time between the end of RTCT and surgery (45d 

Group A vs 90d group B) may have contributed on tumor response

§ pCR surrogate for long term outcomes (?)

§ Long term outcomes are awaited

§ CAO-ARO-AIO-18 phase III trial: standard CRT vs CRT-CT

Total Neoadjuvant Therapy



Locally adcvanced rectal cancer (LARC)

• Preop treatment intensificationà Dose intensification same 

results than oxaliplatin with less toxicity

• Total Neoadjuvant Therapy (TNT)à increases pCR, long term 

outcomes awaited




