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However, these positive results must be viewed against the 
backdrop of the negative CALLA trial, which evaluated dur-
valumab in a similar setting and a similar patient cohort and 
failed to meet its primary endpoints (7). Combination of 
CRT and PD-1 blockade has also failed in other tumors, like 
KEYNOTE-412, which tested pembrolizumab with definiti-
ve CRT in head and neck cancer (8). This raises important 
questions about why KEYNOTE-A18 succeeded where si-
milar trials failed.
For cervical cancer pembrolizumab plus CRT represents 
the new standard of care, as does induction chemotherapy 
prior to CRT. The INTERLACE trial showed that induction 
chemotherapy prior to CRT also improves overall survival in 
locally advanced cervical cancer (9). This creates both op-
portunities and challenges: while both approaches show 
an overall survival benefit, it is unclear whether combina-
tion will have a synergistic effect. A major challenge in the 
INTERLACE protocol is the high hematologic toxicity asso-
ciated with induction chemotherapy. In the induction che-
motherapy group 33% of the patients did not complete all 
5 cycles of cisplatin during CRT. Therefore, important ques-
tions remain about the optimal integration of various treat-
ment modalities and the duration of immunotherapy, cur-
rently set at two years based on KEYNOTE-A18. Combining 
anti-PD-1 blockade with induction chemotherapy needs 
careful study, particularly regarding the management of 
cumulative toxicities.  
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Advances in Breast Cancer Treat-
ment – three major trials
Recent advances in breast cancer research have shown 
practice changing findings. This review article wants to 
highlight key insights from three major breast cancer 
trials presented at the last 2024 ESMO congress: the 
HypoG-01 trial, which evaluated hypofractionated ra-
diotherapy  in localized breast cancer requiring nodal 
irradiation, the KEYNOTE-522 trial, which investigated 
the addition of pembrolizumab to chemotherapy in loca-
lized node positive triple-negative breast cancer (TNBC), 
and the NATALEE trial, which assessed adjuvant ribocic-
lib in hormone receptor-positive high risk early breast 
cancer. These studies contribute to ongoing develop-
ments in personalized treatment strategies across vari-
ous breast cancer subtypes.

HypoG-01 Study
The HypoG-01 trial evaluated the non-inferiority of hypo-
fractionated radiotherapy compared to normofractionated 
radiotherapy in patients with localized breast cancer requi-
ring nodal irradiation (1). While previous studies support the 
use of lower doses for breast-only irradiation, evidence in 
the context of nodal irradiation was lacking before this 
trial. Up to now patients needing nodal irradiation under-
went treatment with a standard dose of 50 Gy over 25 
fractions over five weeks, which involves larger irradiation 
volumes.
HypoG-01 is a multicenter, open-label, randomized phase 
3 trial including participants with stage T1-3, N0-3 breast 
cancer requiring regional nodal radiotherapy. Patients 
were randomized to receive either hypofractionated radio-
therapy (40 Gy in 15 fractions over three weeks) or normo- 
fractionated radiotherapy (50 Gy in 25 fractions over five 
weeks). The primary endpoint was the 3-year cumulative 
incidence of arm lymphoedema, defined by a ≥10% increa-
se in arm circumference at specific distances from the ole-
cranon. The study met its primary endpoint, establishing 
that hypofractionated radiotherapy is non-inferior to nor-
mofractionated radiotherapy for patients requiring nodal 
irradiation. The 5-year cumulative incidence of lymphoede-
ma was 33.3% in the hypofractionated group versus 32.8% 
in the normofractionated group. Secondary endpoints, in-
cluding overall survival (OS), locoregional-free survival 
(LRFS), distant disease-free survival (DDFS), and breast 
cancer-specific survival (BCSS), also resulted to be non- 
inferior, further confirming the efficacy and non-inferirority 
of hypofractionated therapy in this patient population.
The safety profile was consistent across treatment groups, 
with only minor differences in radiation skin injuries, which 
were clinically insignificant.
Hypofractionated radiotherapy is now positioned as the 
new standard of care for patients with localized breast can-
cer requiring nodal irradiation, providing an effective, less 
burdensome treatment option.
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KEYNOTE-522 Trial
KEYNOTE-522 is a prospective, randomized, placebo-con-
trolled trial enrolling patients with stage T1cN1-2 or T2-4N0-2 
TNBC (2). Participants received pembrolizumab alongside 
chemotherapy in the pre-operative setting, followed by adju-
vant pembrolizumab for up to 9 cycles after surgery.
Primary endpoints have been met and discussed at previ-
ous EMSO congresses and published in the New England 
Journal of Medicine, these being an increase in pathologic 
complete response (pCR) and event-free survival (EFS). 
Prof. Peter Schmid presented the secondary endpoint 
results, being the 5-year overall survival (OS), at this last 
ESMO congress 2024.
The addition of pembrolizumab led to a 5% improvement 
in 5-year OS, corresponding to a hazard ratio of 0.66, indi-
cating a 34% reduction in the risk of death. The correlation 
between pCR and OS was also confirmed, with improved 
OS in patients achieving pCR post-chemotherapy. Among 
patients not achieving pCR, those who completed 18 cyc-
les of pembrolizumab showed a 71.8% 5-year OS, compa-
red to 65.7% in those not receiving immunotherapy. Safety 
profiles were similar between the groups, with most toxici-
ties being attributable to chemotherapy rather than pem-
brolizumab. Pembrolizumab has therefore now solidified 
its role in the treatment of high-risk, early-stage TNBC and 
is confirmed to be recommended as a standard of care.

NATALEE Trial
The NATALEE trial investigates adjuvant ribociclib in hor-
mone receptor-positive early breast cancer patients at high 
risk of recurrence (3). The trial included patients with stage 
IIA, node-positive disease or node-negative disease with 
additional risk factors, as well as patients with stages IIB 
and III. Patients received as adjuvant treatment either ri-
bociclib, a CDK4/6 inhibitor, at a dose of 400 mg/day, three 
weeks on - one week off, in association to hormone therapy 
or hormone therapy alone. The study’s primary endpoint is 
invasive disease-free survival (iDFS). The 3-year results 
were discussed at a previous congress, and the 4-year re-
sults were discussed at this year’s ESMO.
At 4 years, ribociclib showed a 4.9% improvement in iDFS, 
with survival curves continuing to separate across all eva-
luated subgroups, including stage II and III disease. The 
positive trend suggests an ongoing benefit in terms of both 
DFS and OS, which results are still awaited.
As we could expect, ribociclib was associated with an in-
crease rate of adverse events compared to hormone thera-
py only, including neutropenia, liver-related toxicities, QTc 
prolongation, and gastrointestinal effects. Such results 
suggest that ribociclib represents a valuable option in the 
adjuvant setting for selected high-risk hormone receptor-
positive breast cancer patients.

Take-Home-Messages
The findings from the HypoG-01, KEYNOTE-522, and 
NATALEE trials collectively affirm advancements in breast 

cancer treatment. Hypofractionated radiotherapy is now 
recommended as standard for patients requiring nodal ir-
radiation, pembrolizumab is confirmed as the standard of 
care in early-stage high-risk TNBC, and the addition of ribo-
ciclib can be considered for adjuvant treatment in selected 
hormone receptor-positive breast cancer patients at high 
risk of recurrence. 
These results underscore the importance of tailored, evi-
dence-based approaches in the management of breast 
cancer.  
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mRNAbased cancer vaccine in 
patients with MGMT unmethylated 
glioblastoma (GBM): first results 
from the dose escalation phase
This study presents the findings of the first-in-human 
investigation of the mRNA-based cancer vaccine CVGBM 
in patients with newly diagnosed, surgically resected, 
and MGMT-unmethylated glioblastoma, (GBM), a group 
historically characterized by poor prognosis and limited 
treatment options (1). 
The CVGBM construct encoded 8 epitopes derived from 4 
GBM-relevant antigens. The primary objectives were to as-
sess safety, tolerability, and determine the recommended 
dose for further evaluation. Notable secondary endpoints 
included time to relapse and immunogenicity. Eligible pa-
tients were newly diagnosed, MGMT-unmethylated, and 
HLA-A*02:01-positive, having completed post-surgical ra-
diotherapy, irrespective of chemotherapy use. Participants 
received seven intramuscular doses over 10 weeks, with 
optional maintenance vaccinations.
IFN-γ ELISpot analysis indicated that 77% of patients ex-
hibited antigen-specific T cell responses, with 84% sho-
wing de novo immune activation. Among evaluable pati-
ents, 69% demonstrated CD8+ T cell responses, 31% had 
CD4+ responses, and only 23% displayed both. After a me-
dian follow-up of 7.2 months, only 2 patients in the highest 
dosage group remained on treatment without progression. 
The vaccine was well-tolerated, with primarily mild-to-mo-
derate adverse events such as headache, fever, and chills. 
Based on these findings, the study selected 100 µg as the 
recommended dose for further clinical trials. The available 
evidence supports the use of this therapy in a Phase 2 


