
Presenting author = Wolfgang Wick (Wolfgang.Wick@med.uni-heidelberg.de); disclosures = advisory role: MSD Oncology, Roche/Genentech; research grant: Roche, Apogenix, Pfizer. Study sponsored by Enterome (medicalmonitoring@enterome.com). 

Authors: Wolfgang Wick1, Ahmed Idbaih2, Maria Vieito Villar3, Ghazaleh Tabatabai4, Agostina Stradella5, François Ghiringhelli6, Michael C. Burger7, Iris Mildenberger8, Ulrich Herrlinger9, Mehdi Touat2, Patrick Y. Wen10, Antje Wick1, Cécile Gouttefangeas11, Ana Maia11, Christophe Bonny12, Jean-Michel Paillarse12, Jan Fagerberg12, David A. Reardon10

1 Universitätsklinikum Heidelberg and German Cancer Research Center, Heidelberg, Germany 2 Sorbonne Université, AP-HP, ICM, Hôpital Universitaire La Pitié-Salpêtrière, Paris, France, 3 Hospital Universitari Vall d’Hebron, Barcelona, Spain, 4 Universitätsklinikum, Tübingen, Germany, 5 Institut Català d’Oncologia - Hospital Duran i Reynals, Barcelona, Spain, 6 Centre Georges-François Leclerc, Dijon, France, 7 Universitätsklinikum Frankfurt Goethe-Universität, Frankfurt, Germany, 8 Medizinische Fakultät, Mannheim, Germany, 9 Universitätsklinikum, Bonn, Germany, 10 Dana-Farber Cancer Institute, Boston, MA, USA, 11 Department of Immunology, Eberhard-Karls-University, 

Tübingen, Germany, 12 Enterome, Paris, France

EO2401 microbiome derived therapeutic vaccine + nivolumab +/- bevacizumab, in neoadjuvant,  
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BACKGROUND
Recurrent glioblastoma (GB) has a poor prognosis and a limited number of treatment options, with an expected median survival around 
8-9 months in trials with longer follow-up (Wick W, Gorlia T, Bendszus M, et al. Lomustine and bevacizumab in progressive glioblastoma 
(EORTC 26101). N Engl J Med. 2017;16;377(20):1954-1963). EO2401 is composed of three high-affinity microbial-derived synthetically 
produced peptides mimicking CD8+ T cell HLA-A2 epitopes from the tumor associated antigens IL13Rα2, BIRC5/survivin, and FOXM1, 
and the helper CD4+ peptide UCP2. Nivolumab supports T cell expansion and infiltration of tumor. Bevacizumab has anti-edema prop-
erties and can counteract immunosuppression by VEGF.

SAFETY (DB 2022-06-23; n =76 from Cohorts 1a, 2a, 2b, and 3)
EO2401 + nivolumab +/- bevacizumab safety profile consistent 
with the profile of nivolumab, and when applicable bevacizumab, 
except the addition of local administration site reactions
l   Grade 3/4 related events in 17% of patients 
l   Most common treatment-related AEs were fatigue (22%), in-

jection site reaction (16%), and ALT increase (11%) 
l   Five AEs leading to treatment discontinuation: transaminitis (2), 

aseptic meningitis, newly diagnosed CRC, alteration general status

l   Immune mediated AEs necessitating action: transaminitis (2), 
hypothyroidism (2), aseptic meningitis (2), rash (2)

l   Any local administration site event (main erythema, induration, 
pain) in 45% of patients: 

 l severity of events 70% Grade 1, 26% Grade 2, and 4% Grade 3 
 l median time to event onset 38 days (range 1-446) 
 l KM analysis median event duration 28 days

METHODS
This ongoing phase 1/2 trial (EOGBM1-18/ROSALIE, NCT04116658) investigates EO2401 + nivolumab +/- bevacizumab in patients with 
GB at first progression / recurrence after surgery and adjuvant radiotherapy / temozolomide. Patients were HLA-A2, and had KPS ≥70, 
≤ dexamethasone 2 mg/day within 14 days before study, normal organ functions, no contraindications. Treatment is given until toxicity 
or tumor progression using the iRANO criteria. 
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The microbiome-mimicry concept utilizing high affinity MHC class I, non-self-microbiome-derived peptides mimicking TAAs 
exhibited by tumor cells to expand pre-existing memory cytotoxic T cells cross-reacting with the selected TAAs

Adjuvant (Cohort 2b) and neoadjuvant/adjuvant (Cohort 2c) EO2401/nivolumab are clinically feasible  
administration options [Database 2022-11-23]

BASELINE CHARACTERISTICS

Baseline Characteristics

Cohort 1a  
E EN  
(n=21)

Cohort 2a  
EN   
(n=38)

Cohort 2b  
EN adjuvant  
(n=6)

Cohort 3  
ENB  
(n=11)

Total Cohorts     
1a, 2a, 2b, 3 
(n=76)

Cohort 2c
EN neoadjuvant----> 
surgery ----> 
adjuvant  
(n=8)

Age, median (range), years 58.0 (19-73) 59.0 (18-78) 53.5 (46-70) 64.0 (24-72) 58.5 (18-78) 53.0 (41-67)

Gender, female/male 33% / 67% 40% / 60% 50% / 50% 64% / 36% 42% / 58% 38% / 62%

KPS ≥ 90% (Yes/No) 67% / 33% 39% / 61% 83% / 17% 36% / 64% 50% / 50% 100% / 0%

MGMT promoter methylation (Yes/No) 35% / 65% 36% / 64% 40% / 60% 80% / 20% 43% / 57% 43% / 57%

IDH1 mutation (Yes) 0 1 (3%) 1 (17%) 2 (18%) 4 (5%) 1 (13%)

Baseline steroid use (0 < dexamethasone ≤ 2 mg) 23% 34% 50% 36% 33% 0%

Time from initial diagnosis of glioblastoma to study treatment start, median (range), 
months 

12.6 (6.3-38.3) 12.0 (6.0-54.5) 13.25 (6.0-36.0) 7.7 (0.7-96.6) 12.2 (0.7-96.6) 14.6 (5.2-58.5)

Long response durations for the ENB triplet; EO2401 + nivolumab + bevacizumab (Cohort 3) [Database 2022-11-23]

CONCLUSIONS 
l   EO2401/nivolumab +/- bevacizumab 

was well tolerated with a safety 
profile consistent with the 
safety profiles of nivolumab and 
bevacizumab, except the addition of 
local administration site reactions

l   EO2401/nivolumab generated fast, 
strong, and durable memory CD8+ 
T cell immune responses correlating 
with efficacy

l   Adjuvant and neoadjuvant/adjuvant 
administration of EO2401/nivolumab 
are clinically feasible administration 
options

l   Symptom driven use of low-dose, 
time-limited, bevacizumab supported 
longer treatment durations of 
EO2401/nivolumab, and some 
improvement of efficacy

l   Addition of standard bevacizumab to 
EO2401/nivolumab improved efficacy

l   Additional patients are treated with 
”the triplet” EO2401/nivolumab/ 
bevacizumab (ENB) to support final 
regimen selection for further studies

Treatment Cohort Study part 1
Study part 2; symptom driven low-dose bevacizumab** as 
time-limited anti-edema treatment Total

Cohort 1a (E---->EN): EO2401 mono x2 (4 weeks), followed by EO2401/nivolumab (measurable disease) 3 patients 18 patients 21 patients

Cohort 2a (EN): EO2401/nivolumab (measurable disease) 23 patients 15 patients  38 patients

Cohort 2b (EN): EO2401/nivolumab adjuvant after surgery for recurrence (non-measurable disease) 3 patients 3 patients 6 patients^

Cohort 2c (EN): EO2401/nivolumab neoadjuvant and adjuvant in relation to surgery for recurrence N/A 8 patients 8 patients

Cohort 3 (ENB): EO2401/nivolumab/bevacizumab* (measurable disease) 11 patients N/A 11 patients

EO2401: 300 µg/peptide, every 2 weeks x 4, then every 4 weeks; administered SC with adjuvant Montanide ISA 51 VG   Nivolumab: 3 mg/kg every 2 weeks (Cohort 1 start week 5, other Cohorts start week 1)  Bevacizumab: * Standard dose 
(Cohort 3) = 10 mg/kg every 2 weeks start week 1, until PD  ** Low dose = 5 mg/kg every 2 weeks start at neurological symptoms  ^ Two patients non-evaluable due to no surgery for recurrent disease

E = EO2401
N = nivolumab
B = bevacizumab

Study Part 1 Cohort 2a 
(n=23) EN (no B)

Study Part 2 Cohort 2a 
(n=15) EN + symp. LDB*

Study Part 1
Cohort 3 
(n=11) ENB**

median treatment 
duration (95% CI)

1.4 months
(95% CI 0.9; 2.3)

3.2 months
(95% CI 1.1; 8.3)

5.0 months
(95% CI 2.3; 14.5)

objective response rate 
(95% CI) 

8.7%
(95% CI 1.1; 28.0)

20.0%
(95% CI 4.3; 48.1)

54.5%
(95% CI 23.4; 83.3)

median PFS (95% CI)
1.6 months
(95% CI 1.1; 1.8)

3.6 months
(95% CI 1.8; 7.4)

5.5 months
(95% CI 1.8; 15.2)

pts on study treatment 0 (0%) 3 (20%) 1 (9%)

Study Part 1 Cohort 2a 
(n=23) EN (no B)

Study Part 2 Cohort 2a 
(n=15) EN + symp. LDB*

Study Part 1
Cohort 3 
(n=11) ENB**

median follow-up for 
survival

20.5 months 9.3 months 15.4 months

median survival (95% CI) 
9.0 months
(95% CI 6.1; 12.6)

not reached
(95% CI 3.6; ne)

14.5 months
(95% CI 4.3; ne)

pts alive 2 (9%) 8 (53%) 5 (45%)

* symptom driven low-dose bevacizumab as time-limited anti-edema treatment, median 3 
administrations, was given to 5 (33%) patients in Cohort 2a 
** standard US PI continuous dose bevacizumab

* symptom driven low-dose bevacizumab as time-limited anti-edema treatment, median 3 
administrations, was given to 5 (33%) patients in Cohort 2a 
** standard US PI continuous dose bevacizumab 

EO2401 treatment duration, ORR, and PFS; impact of bevacizumab

EO2401 overall survival; impact of bevacizumab

COHORTS, TREATMENTS, AND SCHEDULES

W1 W3 W5 W7 W9 W11 W13 W15 W17 W19 W21 W23 W25 W27 W29 Wn+2

EO2401 Priming phase

MRI MRI MRI MRI

EO2401 Boosting phase

Screening EO2401 (E) (arrows) + nivolumab (N) (q2 weeks) / Cohort 3 + bevacizumab (B) (q2 weeks)C1=EO2401 alone
C2 = E+N  C3= E+N+B

% of CD8+ T cells specific for EO2316, EO2317, and EO2318 as 
assessed with tetramer analysis ex vivo* 

Fast, strong, and durable memory CD8+ T cell response with strong cross-reactivity against human TAAs

% of CD8+ T cells specific for EO2316, EO2317, EO2318, and the human TAAs 
BIRC5 and FOXM1 as assessed with tetramer analysis ex vivo* 

IMMUNE RESPONSE

* ex vivo assay: PBMC separated from peripheral blood directly analyzed  by flow cytometry of CD8+ cells using specific tetramers staining without any prior in vitro stimulation 
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EO2401 / NIVOLUMAB ADJUVANT (UNTIL PROGRESSION/TOXICITY)

OP* SD SD SD SD UPD CPD

Primary treatment 39 weeks, PD week 43 from diagnosis

OP* SD SD SD SD UPD ➜

Primary treatment 118 weeks, PD week 114 from diagnosis

OP* UPD SD UPD

Primary treatment 15 weeks, PD week 20 from diagnosis

OP* UPD CPD

Primary treatment 73 weeks, PD week 99 from diagnosis

EO2401 / NIVOLUMAB NEOADJUVANT (2 ADMINISTRATIONS, 2 WEEKS APART) + ADJUVANT TREATMENT (UNTIL PROGRESSION / TOXICITY)

SD 100% ➜

Primary treatment 39 weeks, PD week 92 from diagnosis

SD ≥90% ➜

Primary treatment 272 weeks, PD week 272 from diagnosis

SD ≥90% ➜

Primary treatment 21 weeks, PD week 24 from diagnosis

SD ≥90% ➜

Primary treatment 10 weeks, PD week 16 from diagnosis

UPD 100% ➜

Primary treatment 44 weeks, PD week 47 from diagnosis

SD 100% ➜

Primary treatment 24 weeks, PD week 32 from diagnosis

UPD <90%

Primary treatment 69 weeks, PD week 74 from diagnosis

SD

Primary treatment 12 weeks, PD week 71 from diagnosis

Weeks on study treatment & follow-up n treatment     n  follow-up/no treatment     ➜ treatment ongoing    n surgery (% resection / OP* = post-op MRI non-measurable lesion)    n non-study treatment     n death

vs BL +5% SD (vs post-op) SD (vs post-op)

SD (vs post-op)vs BL -51%

vs BL -64%

vs BL -71%

vs BL -100%

vs BL +67% (CPD)

(Gr 3 transaminitis=off study treatment)

Safety in the adjuvant and neoadjuvant/adjuvant settings is not different from overall safety of 
the EO2401/nivolumab combination: Cohort 2b is included in the general safety assessment 
(see above), and patients in Cohort 2c recruited later, had a profile aligned with the general 
assessment; 6 of 8 patients (75%) had any related AE, including 3 patients with a worst grade 
1 (injection site reaction [2 pts], WBC , TSH ), 2 patients with a worst grade 2 (back pain, 
hyperthyroidism), and 1 patient with worst grade 3 (GGT , also grade 2 ALT )

Biomarker/translational endpoint analyses 
are ongoing and will be presented when 
mature follow-up is available.

SD = stable disease     
UPD = unconfirmed progressive disease     
CPD = confirmed progressive disease
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Strength of immune response direct correlating with clinical outcome [Database 2022-11-23]
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Study Part 1, Cohorts C1a/2a/2b (EO2401/nivolumab): analysis 

includes all 24 tested pts (of total 29 pts); 2 pts planned to be 

tested, and 3 not planned (e.g. lack of samples)
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Regression line equation: 
Ŷ = 27.8078 + 0.08774X
R2 = 0.2669
R = 0.5166
p-value = 0.010

[Database 2022-11-23]

[Database 2022-11-23]

EO2401/nivolumab/bevacizumab:
Median time to response = 1.8 months  
(range 1.8 to 5.4 months)
Median duration of response = 13.1 months 
(range 3.7 to 13.4 months; 1 ongoing)

UPD = unconfirmed progressive disease      
CPD = confirmed progressive disease


