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Survival with MCRC: Improvement  
over the last years 

Kopetz S, et al. J Clin Oncol 27:3677-83, 2009 



• Improving treatment efficacy - and selecting the 
best treatment (chemo/TT) for the individual 
patient 

• Using the „chance for cure“ – by resection of 
metastases (and other local ablative treatments) 

• Using the „continuum of care“ with optimizing 
treatment at different lines, incl. supportive care  



Human Cancer Genome Atlas, Nature 2012 

Colon Cancer: How many diseases...? 



Sadanandam et al., Nature Medicine, 19 (5) 2013 



Combination chemotherapies  
with cytokines: Phase II trial 



• 29 pts., 21 with previous treatment; 19 with CLM. 

• Very high ORR (69%) and disease control rates (96%) 

• Median time to progression: 12.5 months.  

• Immunologic study of PBMCs: enhanced proliferative 
response to colon carcinoma antigen and a signal reduction in 
suppressive T regs (CD4+CD25T-reg+) 

•  Cytofluorimetric study of the PBMCs of five HLA-A(★)02.01+ 
pts. with ORR showed an increased frequency of cytolytic T 
lymphocyte precursors specific for known CEA- and TS-
derived epitopes.  

Gemcitabine + FOLFOX-4 followed by  
GM-CSF and low-dose IL-2 in mCRC pts.  

 

Correale et al., J Clin Oncol 2005; 23(35): 1741-52 



Vaccination strategies 

Halama et al. J Oncology 2010 



• To 2005: 32 phase I/II studies; 527 patients with advanced 
or metastatic CRC  

• broad variety of substances (e.g., autologous tumor cells, 
peptide vaccine, dendritic cells, idiotypic antibody, and 
virus-based vaccine).   

• Pooled analysis: ORR 0.9% for advanced/metastatic CRC  

• Disease stabilization rate: 8.3%   

• Humoral immune responses: 59%, and cellular responses 
in 44% of the cases.  

Clinical and immunologic responses  
to active specific cancer vaccines  

Nagorsen et al., Clin Cancer Res. 2006; 12(10):3064-9. 



Clin Cancer Res 2005 

• HLA-A2–positive pts.,  with elevated serum CEA  

• 3# of 5FU/irinotecan and vaccinations with CEA-derived 

CAP-1 peptide with different adjuvants  

 [CAP-1/GM-CSF/interleukin-2, CAP-1/dSLIM/IL-2,  CAP-1/IL-2].  

• After chemotherapy: weekly vaccinations until PD  

• 17 included; 12 completed 3 cycles:  5 CR, 1 PR, 5 SD, 6 PD  

• 8 pts. (47%) showed elevation of CAP-1–specific CTLs.  

• None of the adjuvants provided superiority in eliciting CAP-

1–specific immune responses.  

Weihrauch et al., Clin Cancer Res 2005 



• CEA peptide-loaded DC generated with OK432 
(Streptococcuspyogenes preparation), prostanoid, and 
interferon-α (OPA-DC).  
8 evaluable pts: 1 with stable disease 
In the SD patient, NK cell frequency and cytolytic activity 
were increased and frequency of CEA-specific cytotoxic T 
cells (CTLs) increased stepwise with repetitive vaccinations.  

Sakakibara et al., Cancer Immunology Immunotherapy 2011 (60),11: 1565-75 



• DCs modified with poxvectors encoding CEA and MUC1 
(PANVAC) or PANVAC/GM-CSF 

• After CLM resection and perioperative chemotherapy; n = 74 
also compared with that of an unvaccinated, contemporary 
group 

• Recurrence-free survival at 2 y was similar (47% and 55% for 
DC/PANVAC and PANVAC/GM-CSF, respectively)  

• As a group, vaccinated patients had superior OS compared 
with the contemporary unvaccinated group. 
 

 

Morse et al., Ann Surg Oncol 2013; 258 (6): 1579-87 



• Patients after CLM resection: randomised to the vaccination 
(6 doses of Newcastle disease virus infected autologous 
tumour cell vaccine or control.  

• 50 pts available for analysis.  

• In the total patient group (colorectal cancer), no differences 
in PFS and secondary endpoints.  

• Subgroup: significant advantage for vaccinated colon cancer 
patients in the intention-to-treat analysis. 

Schulze et al., Cancer Immunology Immunotherapy 2009 (58),1: 61-9 



CALGB trial 89903 after CLM resection   

• 6-12 weeks post: 4 # of CeaVac and human milk fat globule 
(TriAb) (both are co-expressed in more than 90% of CRC) 

• Monthly treatments for 2 years, then 6/yr. for 3 yrs. 

• 49 pts evaluable for the primary endpoint. 

• Patients with RFS / OS @ 2 yrs.:  39% and 94%   

• „...did not improve 2-year recurrence-free survival when 
compared with the expected value of 40% reported  
for hepatic resection alone. 

Posner et al., Ann Surg Oncol 2011, 254(4): 931-9 



• Mainly adjuvant treatment with vaccines shows some 
efficacy 

• No large trials available 

• In advanced disease: (very) limited effects 

 

Vaccination strategies in CRC: Summary 



Adoptive T cell transfer 

Halama et al. J Oncology 2010 





Parkhurst et al. Mol Therapy 2011 

Cancer-related responses to treatment. (a) Carcinoembryonic 
antigen (CEA) protein levels in sequential serum samples from 
each patient. Levels are expressed as the percent of the 
pretreatment concentrations, and values in parentheses are 
the lowest concentrations achieved in each patient in µg/l. (b) 
Computed tomography scans for patient 3 prior to treatment 
and 4 months post-treatment. Arrows represent locations of 
colorectal cancer metastases, and the asterisk indicates a liver 
defect at a site of liver metastasis previously treated with 
radiofrequency ablation (RFA). Top and middle rows: patient 3 
liver. Bottom row: patient 3 paraaortic lymph nodes. 

“T cells targeting carcinoembryonic antigen  
can mediate regression of mCRC….  



Parkhurst et al. Mol Therapy 2011 

“…. but induce severe transient colitis.” 



 „This report represents the first example of objective 
regression of metastatic colorectal cancer mediated by 
adoptive T cell transfer and illustrates the successful use of 
a TCR, raised in human leukocyte antigen (HLA) transgenic 
mice, against a human tumor associated antigen.  

 It also emphasizes the destructive power of small numbers 
of highly avid T cells and the limitations of using CEA as a 
target for cancer immunotherapy.“ 

“T cells targeting carcinoembryonic antigen  
can mediate regression of mCRC….but 

induce severe transient colitis  



Garbitsch et al., J Clin Oncol 32:5s, 2014 (suppl; abstr 3093) 

• Phase 1/2 single agent trial ETBX-011 for mCRC 

• every 3 wks for 3 immunizations.  

• Patients refractory to prior therapies  

• well-tolerated (at all doses)  

• Specific anti-CEA immune responses were observed in the 
majority of patients and median OS: 11 months.  

• 48% of patients still survived at 12 month follow-up and 28% 
at 18 months following treatments. 

• A single agent randomized multicenter Phase 2b trial initiated 
to further evaluate the clinical effectiveness.  

  

Cell mediated immune (CMI)  
induction with ETBX-011 



Response of metastatic colorectal cancer to anti-PD-1 therapy. CT scan showing 
partial regression of a representative lymph node metastasis in a patient with CRC 

after receiving a single dose of anti-PD-1.  

Lipson et al., Clin Cancer Res. Jan 15, 2013; 19(2): 462–468  
 

„Durable Cancer Regression Off-Treatment 
and Effective Reinduction Therapy  

with an anti-PD-1 moAb“ 
 



Immunomodulation: Summary 

• Results from 19 patients with mCRC in 3 trials 

• Only in few responses to immunomodulation have been 
observed 

•  Similar findings across different immunomodulatory 
approaches (PD-1, PD-L1, etc.) 



Currently ongoing 

Phase 2 study of programmed death-1 antibody (anti-PD-1, MK-3475) in 
patients with microsatellite unstable (MSI) tumors. 

  Dung T. Le, J Clin Oncol 32:5s, 2014 (suppl; abstr TPS3128) 
 
 

A phase 1/2 study to evaluate the safety and tolerability of MEDI4736, an 
anti–PD-L1 antibody, in combination with tremelimumab in patients with 
advanced solid tumors. 

  Margaret Callahan, J Clin Oncol 32:5s, 2014 (suppl; abstr TPS3120) 
 
 

A pilot trial of a combination of therapeutic vaccines (GI-4000 and GI-6207) as  
adjunctive therapy with first-line therapy with bevacizumab plus either 
FOLFOX or FOLFIRI in patients with newly diagnosed Ras-mutant or WT 
metastatic CRC. 

  John Marshall, J Clin Oncol 30, 2012 (suppl; abstr TPS3638) 



Where is the best place to develop 
immunotherapies in CRC? 

• Adjuvant treatment UICC II/III? 

• Additive after liver mets resection? 

• Upfront, in indolent disease? 

• In refractory patients? 

• As „maintenance“, after induction treatment and/or 

ablation? 



„Induction treatment“ 

Chemotherapy  
+/- 

moAb´s 

Resection  

Ablation 
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Optimization of the treatment flow  
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Draft: CLOCC2 trial 

Study design   
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© 2012 100 ESMO 2012 

MGN1703: A DNA Immunomodulator  

·  Non-coding DNA molecule with CG-motifs 

·  Linear, double-stranded, covalently-closed, 

   dumbbell-shaped immunomodulator 

·  TLR9 agonist 

·  Broad activation of innate & adaptive immune 

   system 

·  Antigen presenting cells (pDCs, B-cells) 

·  Subsequent activation of various pathways 

   (like CTL, NK-cells, ADCC) 

· Phase 1 Study with metastatic solid tumor patients 

(i.e. mCRC, metastatic lung cancer)  

· Good safety profile and first signs of a 

potential clinical effect  

 

APC 
TLR9 

T-cells 

Cytokines/ 
chemokines 

NK-cells 

MGN1703 

Abbreviations - TLR-9: toll-like receptor 9; APC: antigen presenting cells; pDC: 

plasmacytoid dendritic cells; NK-Cells: natural killer cells; CTL: cytotoxic T-

lymphocytes; ADCC: antibody-dependent cell-mediated cytotoxicity; 

Arnold et al., Ann Oncol Supppl 2012 (oral ESMO 2012); in press: J Cancer Res Clin Oncol 2014 



STUDY DESIGN 

 

Metastatic colorectal 

cancer patients  

with 

disease control  

after standard first-line 

therapy:  

Combination chemotherapy   

+/- Bevacizumab* 
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• 60mg MGN1703  
    twice weekly s.c., until progression 

• Placebo 
    twice weekly s.c., until progression 

 

Primary endpoint:   PFS from randomization 

Secondary endpoints:   PFS from induction therapy 

    Overall survival, Overall response rates 

    Safety (CTCAE v4.0) 

    Pharmacodynamics 

    Biomarker (incl. immunologic response) 

    QoL (QLQ-C30 and -CR29) 

* at investigators discretion 

within 6 weeks 

Arnold et al., Ann Oncol Suppl (ESMO, oral presentation)  2012 



MGN1703 versus Placebo  
as „Maintenance“in 1L mCRC 

Conclusions 

IMPACT is the first placebo-controlled clinical trial to prospectively investigate the efficacy of an 

DNA-based TLR-9 agonist as immunomodulator for maintenance therapy in mCRC. 

Final analysis results show a trend toward improved PFS. The PFS curves open after the median 

suggesting that a subgroup of patients may drive the benefit. 

Treatment was well tolerated and few toxicity was observed.  

Three long-term and still ongoing responses to MGN1703 therapy were observed. As of today, 4 

patients are still on MGN1703 treatment for more than 12 to 27 months. 

OS is still immature due to low number of events in MGN1703 arm. 

In exploratory analyses the benefit of MGN1703 is mainly evident in patients who achieved 

normal CEA values or a shrinkage of their tumor after induction chemotherapy. 

The activation of immune cell populations appears to confirm the biological MoA of MGN1703. 

 

Results 

 

Maintenance with the TLR-9 agonist MGN1703 vs placebo in patients with metastatic colorectal carcinoma (mCRC): A randomized phase 2 trial (IMPACT). 

Riera-Knorrenschild J1, Schmoll H-J2, Arnold D3, Kroening H4, Mayer F5, Nitsche D6, Ziebermayr R7, Scheithauer W8, Andel J9, Meisel C10, Schmidt M11, Wittig B12 
1Universitätsklinikum Giessen und Marburg, Germany; 2Martin Luther University Halle-Wittenberg, Germany; 3Tumor Biology Center, Freiburg, Germany; 4Schwerpunktpraxis für Hämatologie und Onkologie, Magdeburg, Germany; 

5University Hospital, Tuebingen, Germany; 6Barmherziger Schwestern Linz, Austria; 7Academic Teaching Hospital Elisabethinen, Linz, Austria; 8Medical University of Vienna, Austria; 9Landeskrankenhaus Steyr, Austria; 10Charité 

Campus Virchow-Klinikum, Berlin, Germany; 11Mologen AG, Berlin, Germany; 12Foundation Institute Molecular Biology and Bioinformatics, Freie Universität Berlin, Germany 

  

Figure 8: Upregulation of CD169 on Monocytes after treatment with 

MGN1703. CD169 (sialo-adhesin, siglec-1) is induced on Monocytes by 

IFN-a secreted by pDC after activation through MGN1703. 

Number of MGN1703 Placebo 

Patients (pts) 43 16 

Pts with any AE 34 (79.1%) 6 (37.5%) 

Pts with drug-related AE 14 (32.6%) 3 (18.8%) 

AE 157 47 

Drug-related AE 34 (21.7%) 8 (17.0%) 

Pts with AE (CTC grade 3, 4) 11 (25.6%) 2 (12.5%) 

Pts with drug-related AE  

(CTC grade 3) 
1 (  2.3%) 1 (  6.3%) 

Characteristics   
MGN1703 

N=43 

Placebo 

N=16 

Age, median 65.0 67.5 

Gender: male 

 female 

21 (49%) 

22 (51%) 

8 (50%) 

8 (50%) 

ECOG:     

 0 

 1 

29 (67%) 

14 (33%) 

10 (63%) 

6 (37%) 

Prim. Disease*: Colon 

                          Rectum 

                        both 

24 (56%) 

13 (30%) 

6 (14%) 

9 (56%) 

6 (17%) 

1 (  6%) 

Metastases*:    Liver only 

                       Lung only 

                         other 

15 (35%) 

 4 (  9%) 

24 (56%) 

6 (38%) 

1 (  6%) 

9 (56%) 

Surgery*:   Primary 

                 Metastases 

31 (72%) 

  5 (12%) 

11 (69%) 

3 (19%) 

(Neo-)Adjuvant therapy 12 (28%) 9 (56%) 

Regimen: FOLFOX / XELOX + Bevacizumab 

                 FOLFIRI / XELIRI + Bevacizumab 

                 FOLFOX / XELOX alone 

16 (37%) 

21 (49%) 

  6 (14%) 

7 (44%) 

8 (50%) 

1 (  6%) 

Best response to induction chemotherapy 

 CR / PR 

 SD 

 

  29 (67%) 

13 (30%) 

 

14 (88%) 

  2 (12%) 

LDH <ULN 

AP <ULN 

SGOT <ULN 

CEA <ULN 

PLT <400,000 mm3 

32 (74%) 

29 (67%) 

30 (70%) 

 15 (35%) 

40 (93%) 

11 (69%) 

12 (75%) 

11 (69%) 

 7 (44%) 

15 (94%) 

MGN1703 

(n=43) 

Placebo 

(n=16) 

mPFS 

[CI 95%] 

2.8 mo 

[2.8-5.6] 

2.7 mo 

[2.5-2.8] 

Log-rank test p=0.0704 

HR = 0.56 [CI 95%: 0.29-1.08] 

MGN1703 

(n=43) 

Placebo 

(n=16) 

mPFS 

[CI 95%] 

9.2 mo 

[8.7-12.4] 

8.6 mo 

[7.9-8.8] 

Log-rank test p=0.0295 

HR = 0.49 [CI 95%: 0.26-0.94] 

Figure 2: Primary endpoint - PFS on maintenance from 

start of MGN1703 or placebo. Abbreviations: HR, hazard 

ratio; CI, confidence interval. 

Figure 3: Secondary endpoint - PFS from start of 

induction chemotherapy. Abbreviations: HR, hazard 

ratio; CI, confidence interval. 

Contact 

Manuel Schmidt: maschmidt@mologen.com       
www.mologen.com      MOLOGEN® and dSLIM® are registered trademarks of the MOLOGEN AG 

MGN1703 

(n=43) 

Placebo 

(n=16) 

mOS 

[CI 95%] 

22.6 mo 

[14.9-..] 

15.1 mo 

[10.6-…] 

Log-rank test p=0.2886 

HR = 0.63 [CI 95%: 0.3-1.5] 

Figure 4: Secondary endpoint - OS from randomi-

zation. Abbreviations: HR, hazard ratio; CI, confidence 

interval. Results are not mature as more than 50% of 

patients are censored. 

 

MGN1703 

(n=43) 

Placebo 

(n=16) 

mOS 

[CI 95%] 

26.3 mo 

[21.0-..] 

21.2 mo 

[16.5-…] 

Log-rank test p=0.3339 

HR = 0.65 [CI 95%: 0.3-1.6] 

Figure 5: Secondary endpoint - OS from start of 

induction therapy. Abbreviations: HR, hazard ratio; CI, 

confidence interval. Results are not mature as more 

than 50% of patients are censored. 

 

Sample size calculation 

Double blind, placebo controlled 

superiority study. 

Power of 80%, 2-sided test, a=0.05 

Assumptions: Increase of PFS on 

maintenance, HR expected 0.5, 

129 patients required (with 2:1 

randomization). 

 

Early study termination 

Due to the very slow recruitment 

the study was terminated early.  

Results of the preliminary analysis 

on 55 evaluable patients was 

presented at ESMO 2012. 

At the time the study was finally 

stopped in May 2012, 59 patients 

had been enrolled. 

We report here the final results on 

the whole ITT populations. 

Rationale 

The maintenance setting was chosen since MGN1703 MoA postulates the need of free circulating  

tumor-associated antigens to pre-activate the immune system and a decreased tumor burden. 

Furthermore, an interval of a few weeks following last dose of chemotherapy allows for recovery of 

immune-relevant cells. Therefore, this sequential scheme may be more appropriate for an immune 

modulating strategy.   

The increasing use of treatment breaks or de-escalation in mCRC thus offers the opportunity to 

evaluate MGN1703 single agent activity as post-induction maintenance therapy in first-line mCRC. 

Study design 

The IMPACT trial is an international, multicenter, randomized (2:1) double-blind placebo-controlled 

phase 2 trial in patients with mCRC, who achieved disease control (CR, PR, SD) after 4.5 to 6 

months of 1st-line induction chemotherapy with FOLFOX/XELOX or FOLFIRI +/- Bevacizumab. 

Endpoints 

Primary: PFS from randomization. 

Secondary: PFS from start of induction therapy, overall survival, OS from start of induction 

therapy, overall response rates, safety (CTCAE v4.0), biomarker evaluation, QoL (QLQ-C30 and 

-CR29). 

Key Inclusion criteria 

Patients older than 18 years of age. 

Histologically confirmed metastatic colorectal carcinoma. 

First-line therapy (induction treatment):  FOLFOX or FOLFIRI or XELOX +/- Bevacizumab; 

treatment duration between 4.5 and 6 months; Oxaliplatin or Irinotecan for at least 3 months. 

Disease control (stable disease or response) after first-line therapy. 

No history of autoimmune disease or immune deficiency. 

Introduction 

 
DNA-based TLR-9 agonists are potent 

activators of immune cell populations 

and lead to a broad anti-tumor 

response by the innate- and adaptive 

immune system. 

MGN1703 is a covalently closed 

dumbbell-shaped DNA molecule 

consisting entirely of natural DNA with 

two single-stranded CG-containing 

loops separated by a double-stranded 

stem (dSLIM®).  

This study has been conducted to 

assess clinical efficacy, safety, and 

immunological effects of MGN1703 as 

immunomodulatory maintenance 

therapy vs. placebo.   Figure 1: Mode-of-action (MoA) of MGN1703. 

Final analysis 

Accrual period: 23 months (June 2010 – May 2012). 

12 active sites in Germany (33 patients), 6 sites in Austria (17 patients), 3 sites in Russia 

(4 patients), 1 site in France (1 patient). 

Out of 59 randomized patients, 43 received MGN1703 and 16 placebo. 

Median follow-up time [95% CI]: 17.7 [14.0;19.6] months 

MGN1703 Placebo 

Response n (%) 3 (7%) 1 (6%) 

Time to response 

(months) 

3, 9, 9 3 

Response and treatment duration 

Two independent radiologists reviewed the scans of all 

the patients on study. 

Duration of maintenance therapy was 3 months in both 

arms (range 1 to 26 months in the MGN1703 arm and 

1 to 12 months in the placebo arm). 

Four patients in the MGN1703 arm are still not 

 progressing and receiving treatment in an extension protocol (currently on treatment since 12, 

19, 23 and 27 months).  

These include 3 patients with a prolonged response and 1 patient who was randomized being 

already in CR after induction chemotherapy and who has not relapsed. 

Only 1 patient per arm had a grade 3 drug-

related AE (MGN1703: sensory 

polyneuropathy, placebo: papular exanthema).  

AE were seen in a minority of patients and 

were of mild to moderate (grade 1, 2) intensity.  

AE of interest (expected due to MoA): Fever 

(7 events), myalgia (3), chills (1), fatique (4), 

rash (3), flu-like symptoms (1), injection site 

reactions (6).  

Summary of adverse events (AE) 

Activation of immune markers 

Primary and secondary endpoints 

Progression free survival (PFS) 

Overall survival (OS) 

Forest plot of pre-treatment characteristics 

Patient demographics at end of induction chemotherapy 

The main pre-treatment 

characteristics are shown in 

Figure 6.  

A Cox multivariate regression 

identified tumor size change 

(p=0.0238) and CEA levels 

(p=0.0022).  

Figure 7 shows the Kaplan-

Meier plots for these 

subgroups and also for 

responders (CR and PR), as 

median tumor size reduction 

is not reproducible in a 

clinical setting. 

*Before start of induction chemotherapy 

Assessment of immune cell 

populations and their activation 

during treatment showed 

upregulation of activation 

markers on Monocytes (Figure 

8), pDC, NK and NKT cells in 

accordance to biological mode 

of action. 

Analysis on biomarkers with 

predictive potential are ongoing 

and will be presented at 

upcoming conferences. 

PFS according to baseline parameters 

MGN1703 

(n=15) 

Placebo 

(n=7) 

Log-rank test p=0.0026 

HR = 0.12  

[CI 95%: 0.02-0.65] 

MGN1703 

(n=19) 

Placebo 

(n=10) 

Log-rank test p=0.0208 

HR = 0.37  

[CI 95%: 0.15-0.90] 

MGN1703 

(n=29) 

Placebo 

(n=14) 

Log-rank test p=0.0094 

HR = 0.40  

[CI 95%: 0.19-0.84] 

Figure 7: PFS on maintenance from start of MGN1703 or placebo in exploratory subgroups according to baseline 

properties: A: Patients with tumor size change above median; B: Patients with CR or PR after induction therapy; 

C: Patients with CEA level below ULN. Abbreviations: HR, hazard ratio; CI, confidence interval. 

A B C 

Figure 6: Forest plot of pre-treatment characteristics. ULN, upper level of normal. 

Exploratory analyses 

Arnold et al., Ann Oncol Suppl (ESMO, oral presentation)  2012 
Schmoll et al., J Cancer Res Clin Oncol 2014  



MGN 1703 as maintenance: 
Exploratory Subgroups 

A 

B 

C 

Patient 049 (54 years, male) 

04/2010: Diagnosed with colon carcinoma with liver metastases, right hemicolectomia, termino-

terminal ileotransversostomia, diagnostical resection of the left lobe of the liver  

G2, pT2, pN2a(4/40)pM1(Hepar) L0,R0; K-RAS mutation (codon 12 or 13) 

Further diagnosis: 01/1985 resection of a hemangioma of the brain, multiple postoperative compli-

cations and symptomatical epilepsia, arterial hypertension; good medical condition (ongoing) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The IMPACT study provided the first evidence of the efficacy of the DNA-based TLR-9 agonist 

MGN1703 used as switch maintenance after first line induction in mCRC patients. 
 

Primary endpoint “PFS on maintenance” was met and treatment was well tolerated with no auto-

immune toxicity observed, despite very prolonged treatment in some patients. 
 

Three confirmed and independently reviewed RECIST responses to MGN1703 monotherapy were 

observed, two occurring as late as 9 months after randomization. At the end of the IMPACT study 4 

patients continued treatment with MGN1703 in compassionate use programs. 
 

As of September 2014 three patients are still receiving MGN1703 treatment without relapse in excess 

of three years (37-45 months); two objective responses are ongoing over 36 months. Overall the 

evidence points to some patients achieving delayed and very protracted responses with MGN1703 

treatment, as already reported with other  the immunotherapies.  
 

Potential predictive factors have been identified and are employed to target the patients more likely to 

benefit with MGN1703 in the confirmatory IMPALA study that has started recruitment in September 

2014. The study design of the phase 3 IMPALA study is presented as Poster 1077TiP . 

 

 

 

 

Progression free survival (PFS) 

A superior effect of MGN1703 compared to placebo was shown: HR for the primary endpoint PFS on 

maintenance was 0.55 (p=0.041) by local assessment (LA) and 0.56 (p=0.070) by independent radiologic 

review (IRR). For PFS from start of induction therapy the HR was 0.50 (p=0.022) and 0.49 (p=0.030) for 

LA and IRR, respectively.  
 

Objective responses 

One patient in the placebo arm had an objective response compared to 3 in the MGN1703 arm. 

In two of the three responders from the MGN1703 arm the response was observed as late as 9 months 

after treatment start – making a carry-over effect from induction chemotherapy very unlikely. 

Duration of response was 6 months in the placebo patient while the 3 responders to MGN1703 plus a 

patient randomized into the MGN1703 group with CR were still free of progressive disease at time of 

study closure. 

 

 

 

 

Exploratory analyses on baseline characteristics 

The pretreatment patient characteristics were well balanced between the two arms. Exploratory uni- and 

multivariate Cox regression and ROC analyses allowed to identify a benefit of MGN1703  in some patient 

subgroups.  

Clinical parameters 

A normalized CEA and evidence of objective response after induction chemotherapy appeared to be 

potentially predictive factors for PFS: The HR for patients with normalized CEA was 0.12 (p=0.0026); 

HR for patients with CR/PR after induction chemotherapy was 0.40 (p=0.0094) (Figure 3 A, B). 

Immunological parameter 

The frequency and activation status of several immune cells were assessed by flow cytometry, overall 

confirming the general activation of the immune system in MGN1703-treated patients. Additionally, this 

allowed to identify a potentially predictive factor at baseline, as the percentage of activated NKT cells 

above the cutoff of 3.08% (calculated by ROC analysis) appeared to discriminate a population of 

patients who benefits greatly from switch maintenance treatment by MGN1703 (Figure 3 C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rationale 

MGN1703 is a covalently-closed dumbbell-shaped DNA-based TLR-9 agonist, a potent activator of 

immune cell populations and thus leading to a broad anti-tumor response by the innate and adaptive 

immune system. This study has been conducted to assess clinical efficacy, safety, and immunological 

effects of MGN1703 as immunomodulatory maintenance therapy vs. placebo. A maintenance setting after 

induction chemotherapy was chosen since broad activation of the innate immune system by MGN1703 is 

expected to be more effective in patients in which chemotherapy has decreased the tumor burden and 

provided free circulating tumor-associated antigens from necrotic cells. The increasing use of treatment 

breaks or de-escalation in mCRC offered the opportunity to evaluate MGN1703 as post-induction switch 

maintenance therapy in first-line mCRC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study design & recruitment 

The IMPACT trial was an international, multicenter, randomized (2:1) double-blind placebo-controlled 

phase 2 trial in patients with unresectable mCRC (AJCC Stage IV), who achieved disease control (SD, 

PR, CR) after 4.5 to 6 months of 1st-line induction chemotherapy with FOLFOX/XELOX or FOLFIRI +/- 

Bevacizumab. Randomized patients stopped all prior therapies to receive either MGN1703 monotherapy 

as switch maintenance or placebo. After randomization of 59 out of 129 planned patients (43 MGN1703, 

16 placebo) the trial was prematurely closed due to slow recruitment. 
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Figure 1: Mode-of-action of MGN1703: in presence of Tumor Associated 

Antigens (TAA) the broad activation of the innate immune system induced 

by MGN1703 through plasmacytoid dendritic cells (pDC) can lead to a 

potent response against the tumor cells. 

Figure 2: Design of the phase 2 IMPACT study. Randomization after 1st line response evaluation. First 

tumor response assessment of the IMPACT study performed after 3 months. 
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Figure 4: CT images of 
patient 049 at diagnosis (A), 
after induction chemothe- 
rapy (B) and during IMPACT 
study (C).  

 

A, at diagnosis (06/2010) - 
colon carcinoma with multi-
ple liver metastases (refe-
rence metastasis: S8, 26 x 
23 mm; S2, 13 x 10 mm; 
S5/6, 15 x 10 mm) 

 

B, after induction (12/2010) - 
06/2010 to 11/2010: nine 
cycles of FOLFIRI + Beva-
cizumab, 12/2010: response 
to induction chemotherapy: 
PR* 

 

C, during IMPACT (04/2014) 
- since 12/2010: MGN1703 
maintenance therapy, new 
PR* after 9 months, still on-
going PR (36 months), good 
medical condition, mild lokal 
skin reactions, no further 
toxicities  

 

*PR was confirmed by two 
independent radiologists 

 

 

 

Analysis of predictive marker 
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MGN1703 

(n=15) 

Placebo 

(n=7) 

HR = 0.12 

Log-rank p=0.0026 

MGN1703 
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Placebo 
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Log-rank p=0.0094 
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Patients above aNKT cut-off 

Figure 3: Potential predictive factors for PFS on maintenance from treatment start according to IRR: 

A, Patients with CEA level below ULN (LA: HR=0.07, p<0.0001); B, Patients with CR or PR after 

induction therapy (LA: HR=0.39, p=0.0051). C, Patients with activated CD3+/CD56+/CD69+ NKT cells 

(using a cut-off value of 3.08%) (LA: HR=0.26, p=0.0017). Censored patients marked with ticks. 

C B 

Patients in an extension protocol 

It is possible to visualize four patients as small ticks in the Kaplan Meyer curves of the identified 

subgroups who were censored since they had no progressive disease at the end of the IMPACT study 

(Figure 3). All four of them had an objective response to prior induction chemotherapy and activated NKT 

cells (aNKT) above the identified cutoff of 3.08%; three out of 4 had also normalized CEA level before 

starting MGN1703 treatment at the end of induction chemotherapy (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These four patients without disease progression at the end of the phase 2 IMPACT trial continued therapy 

in an extension protocol – with three responders to MGN1703 plus the patient randomized into the 

MGN1703 group with CR. 

Patient 028  

received 6.5 months of FOLFOX + Bevacizumab, achieving PR 

randomized to MGN1703 arm with disease limited to the liver -> achieved new PR* after 3 months  

censored with no PD at 22 months at the end of the study 

still on treatment with no PD: 41 months (as of September 2014) 

Patient 049  

received 5 months of FOLFIRI + Bevacizumab, achieving PR 

randomized to MGN1703 arm with disease limited to the liver -> achieved new PR* after 9 months  

censored with no PD at 26 months at the end of the study 

still on treatment with no PD: 45 months (as of September 2014) 

Patient 057 

received 5.5 months of FOLFIRI + Bevacizumab, achieving CR 

randomized to MGN1703 arm -> constantly free of disease 

censored free of disease at 17 months at the end of the study 

still on treatment disease-free: 37 months (as of September 2014) 

Patient 094 

received 4 months of FOLFIRI + Bevacizumab, achieving PR 

randomized to MGN1703 arm with disease limited to the liver -> achieved new PR* after 9 months  

censored with no PD at 11 months at the end of the study 

relapsed with a total PFS of 17 months 

 *PR was confirmed by two independent radiologists 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Long-term response of patients treated with MGN1703 in an extension phase 2 protocol: 
Patient characteristics and clinical parameters. 

Patient 
no. 

Age Sex 
Induction 
therapy 

CEA 
serum 
level  
*** 

aNKT 
cells 
[%]  
*** 

Clinical 
response

***  

Date of 
randomi-

zation   
** 

Time of 
response 

to 
MGN1703 

Duration of 
response 

to 
MGN1703 

Time on 
MGN1703 

028 56 m 
6.5m 

FOLFOX 
+Bv 

1.7 
µg/L 

9.3 PR 27.04.11 
new PR 
after 3m 

38m* 41m* 

049 54 m 
5.0m 

FOLFIRI 
+Bv 

3,0 
µg/L 

10.8 PR 16.12.10 
new PR 
after 9m 

36m* 45m* 

057 69 f 
5.5m 

FOLFIRI 
+Bv 

8.1 
ng/mL 

13.7 CR 31.08.11 
ongoing 

CR 
- 37m* 

094 69 m 
4.0m 

FOLFIRI 
+Bv 

2.7 
ng/mL 

5.0 PR 21.03.12 
new PR 
after 9m 

8m 17m 

Response according to RECIST1.1, data as of September 2014. Abbreviations: m = months, PR = partial 
response, CR = complete response; *ongoing; **first injection; ***after induction chemotherapy 

Scheithauer et al., Ann Oncol Suppl. (ESMO congress) 2014 
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MGN 1703 as maintenance: 
Exploratory Subgroup NKT cells 



IMPALA: International phase III trial 
Planned: N=540 
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The future in mCRC? Combination  
Immuntherapy with Targeted Therapy? 

Adapted from Ribas A, presented at WCM, 2013; Ribas A, et al. Clin Cancer Res 2012;18:336–341;  
Drake CG. Ann Oncol 2012;23( suppl 8):viii41–viii46 
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