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sequences have emerged: induction chemotherapy (CT)
followed by chemoradiotherapy (CRT), and CRT followed
by consolidation CT. Despite the increasing interest in the
concept of TNT, optimal scheduling of preoperative CRT
and CT remains to be established.
Material and Methods
We conducted the CAO/ARO/AIO-12 multicentre,
randomised, phase 2 trial using a “pick the winner” design
to select the better TNT sequence. Patients with stage II-
III rectal cancer were randomly assigned to group A for
induction CT prior to CRT, or to group B for consolidation
CT following CRT. CRT consisted of 50·4 Gy in 28 fractions
plus infusional fluorouracil (250 mg/m2 days 1-14 and 22-
35) and oxaliplatin (50 mg/m2 days 1, 8, 22, and 29).
Induction-/consolidation CT consisted of oxaliplatin (100
mg/m2 day 1), leucovorin (400 mg/m2 day 1), and
infusional fluorouracil (2400 mg/m2 days 1-2) repeated
every 15 days for a total of 3 cycles. Total mesorectal
excision surgery was scheduled on day 123 after start of
TNT. Randomisation was done with computer-generated
block randomisation codes stratified by centre and clinical
N category (cN0 vs cN1-2) without masking. The primary
endpoint was pathological complete response (pCR).
Secondary endpoints included toxicity, compliance and
surgical complications (ClinicalTrials.gov, registration
number NCT02363374).
Results
Of the 311 patients enrolled, 306 patients were evaluable
(156 in group A and 150 in group B). CRT-related grade 3-
4 toxicity was lower (37% vs 27%) and compliance to CRT
higher in group B (91%, 78%, and 76% vs 97%, 87%, and 93%
received full dose radiotherapy, fluorouracil, oxaliplatin
in group A and B, respectively); 92% vs 85% completed all
CT cycles. The longer interval between completion of CRT
and surgery in group B (median 90 vs 45 days in group A)
did not increase surgical morbidity. A pCR in the intention-
to-treat population was achieved in 17% (95% CI [12%;
24%]) in group A and in 25% (95% CI [18%; 32%]) in group B.
Thus, only group B (p=0·0002) but not group A (p=0·210)
fulfilled the predefined statistical hypothesis of
significantly increased pCR versus 15% expected after
standard CRT. In an exploratory analysis, comparison
between groups yielded an odds ratio for pCR of 1·69 in
favour of group B (95% CI [0·96; 2·99], p=0·0705).
Conclusion
In summary, this is, to our knowledge, the first randomised
trial to report safety and efficacy of TNT sequences. CRT
followed by consolidation CT was feasible and led to more
patients achieving a pathological complete response. This
TNT sequence fulfilled the predefined trial hypothesis of
an increased pCR rate of 25% based on the “pick the
winner” design, and has been selected for further phase 3
comparison with standard preoperative CRT in the
CAO/ARO/AIO-18 trial.
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Purpose or Objective
The role of consolidation radiotherapy (RT) to bulky
lesions after chemotherapy is controversial in advanced
stage Hodgkin’s lymphoma (HL) patients obtaining a
complete metabolic response with ABVD (doxorubicin,
bleomycin, vinblastine, and dacarbazine) regimen. Herein
we present the final results of the phase III randomized
part of the Italian Lymphoma Foundation (FIL) HD0801
trial, which investigated the potential benefit of
consolidation RT in patients achieving a complete
metabolic response at the end of the pre-planned 6 cycles
of ABVD.
Material and Methods
Overall, 512 patients with advanced-stage HL were
recruited in the HD0801 trial. The phase II part of the
study evaluating the efficacy of an early PET-guided
salvage treatment, consisting of high-dose chemotherapy
with a subsequent autologous stem cell transplant, was
previously published. Patients who completed ABVD
regimen and achieved a complete metabolic response
were then randomized in the phase III part to receive or
not consolidation RT to bulky lesions at baseline, defined
as any mass with a maximum diameter of 5 cm.
Results
In all, 354 patients had a PET negative finding after 6
ABVD. Of these, 116 (32.7%) had a bulky lesion at baseline
and were randomly assigned to RT or no further
treatments (NFT). Median bulky diameter was similar for
RT and NFT arms (8.1 vs 8.2 cm, respectively). The
“intention-to-treat” analysis showed a similar progression
free survival (PFS) at 3 and 5 years between RT arm (86%
and 83.7%, respectively) and NFT arm (85.8% at both time-
points). Notably, 9 patients enrolled in the RT arm did not
receive consolidative radiation (physician’s decision),
with 5 of them relapsing during follow up. Therefore, after
correction with a “per-protocol” analysis, consolidation
RT provided a PFS benefit of 10.3% at 3 years (91.7% vs
81.4) and of 7.5% at 5 years (88.9% vs 81.5%) compared to
NFT (Figure), without achieving a statistical significance
(p = 0.24) mainly because of the limited sample and
number of events (5 vs 13, respectively). After
stratification for the maximum diameter of the bulky
lesion (<7 cm vs 7-10 cm vs >10 cm) we were not able to
discriminate an optimal cut-off for the prediction of PFS.

Figure: Progression free survival according to “per-
protocol” analysis
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Purpose or Objective 
Neurocognitive decline after Prophylactic Cranial 
Irradiation (PCI) may be related to the dose in the 
hippocampus. This multicenter randomized phase III trial 
(NCT01780675) investigated hippocampus dependent 
memory functioning and safety after PCI with or without 
hippocampus sparing in Small Cell Lung Cancer (SCLC) 
using the Hopkins Verbal Learning Test-Revised (HVLT-R). 
Material and Methods 
Patients with limited or extensive stage SCLC who received 
PCI (25 Gy in 10 fractions) were randomized to standard PCI 
or hippocampus avoidance PCI (HA-PCI), using IMRT or 
VMAT. In the HA-PCI group the objective was to get the  
mean dose in the right and left hippocampus ≤ 8.5 Gy 
(biological dose ≤ 6.1 Gy  for α/β=2Gy) and D1% 

hippocampus ≤ 10 Gy, Dmax PTV < 28.75 Gy (115%) and V115% 

PTV ≤ 1%. Neurocognitive functioning was assessed by a 
neuropsychological test battery at baseline, 4, 8, 12, 18 
and 24 months after the irradiation. The primary endpoint 
was a decline in the HVLT-R total recall at 4 months, 
where a decline of 5 or more out of a possible 36 
points  was considered a failure. Secondary objectives 
were other cognitive outcomes/quality of life, radiological 
brain abnormalities on MRI (baseline, 4 and 12 months) 
and evaluation of the incidence and location of brain 
metastases following HA-PCI compared with standard PCI 
and overall survival (OS) using the Kaplan-Meier method. 
Results 
From April 2013 until March 2018 a total of 168 patients 
were randomized in 10 centers in the Netherlands and 
Belgium. The median follow-up time was 24.6 months. 
Median age was 64 years, 51% was female, and 
performance score at baseline was WHO 0-1 in 93%. The 
stage distribution was comparable in both arms (70% 
limited- and 30% extensive stage). All patients were 
treated using 25 Gy in 10 fractions. A total of 75% of all 
patients alive and treated had neurocognitive tests at 4 
and this was 66% at 8 months. The HVLT-R total recall 
score was ≥ 5 points lower compared to baseline in 28% 
PCI and 29% HA-PCI at 4 months (P=0.99) and 34% PCI and 
26% HA-PCI at 8 months (P=0.46). Compared to baseline, 
the average HVLT-R total recall score dropped 2 points for 
both arms at 4 months and 3 points in the PCI arm and 1 
point in the HA-PCI arm at 8 months. Nineteen patients 
developed brain metastases of which 50% were multiple. 
No patient developed an isolated brain metastasis in the 
HA zone. The OS at 18 months was 54% in the PCI arm and 
53% in the HA-PCI arm. 
Conclusion 
This randomized phase III trial investigating the 
neurocognitive decline at 4 and 8 months after treatment 
of HA-PCI compared to conventional PCI revealed a decline 
by ≥ 5 points at HVLT-R total recall score in 28% of the 
total group. However, no significant difference between 
the two arms was seen. The incidence of brain recurrences 
was not increased in the avoidance region. 


