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Immunotherapy Your favorite 
treatment

Future of 
cancer therapy

Why do we need to combine ?

 To improve treatment outcome

 To move to the curative treatment

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Why do we need to combine ?
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Pembro alone 0.78 (0.64-0.96) 0.0086
EXTREME

HR, hazard ratio; OS, overall survival.
Burtness et al. Presentation at ESMO 2018. Abstract LBA8_PR.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



► Radiation therapy

► Chemotherapy

► Targeted therapy

► Immunotherapy

► (Hormonal treatment)

► (Surgery)
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RT + Anti–PD-1 RT + Anti–PD-L1

NT
5x2 Gy RT
αPD-1 mAb 10 mg/kg
5x2 Gy RT + α PD-1 mAb

a P < .001, log-rank (Mantel-Cox) test vs control mice. 
b P < .001, log-rank (Mantel-Cox) test vs monotherapy. 
c Significance when compared with control mice. 
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PD-1/PD-L1 inhibitors synergize with RT

mAb, monoclonal antibody; RT, radiation therapy.
Dovedi SJ et al. Cancer Res 2014;74:19:5458–68.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Immune effects of radiation therapy

► RT can generate T cells specific for tumor-associated antigens by inducing immunogenic
cell death

► RT can overcome T-cell exclusion from the tumor

► RT can improve the recognition and killing of cancer cells by CD8+ T cells

Vanpouille-Box C et al. Clin Cancer Res 2018;24:2:259–265. 

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Immune effects of radiation therapy are 
dependent on the dose and schedule

RT leads double stranded DNA accumulation, which
stimulates

- the production of IFN-1 (STING) 
- INF stimulated chemokines (Cxcl10)

INF-1 promotes the recruitment and activation of DCs

DCs migrate to the lymph node to prime naive CD8+T-
cells

CTLs home to the irradiated tumors (Cxcl10) and distant 
metastases (abscopal)

This is observed in mouse models with 8 Gy 3x but 
not 20 Gy 1x

More research is needed

CD, cluster of differentiation; CTLs; cytotoxic T lymphocyte; DCs, dendritic cells; Gy, gray unit; STING, stimulator of interferon genes; TDLN, tumour-draining lymph node;
Vanpouille-Box, Clin Cancer Res 2017.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way
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Abscopal effect ?

Postow et al, N Engl J Med 2012;366:925–931.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



• Systematic review : studies published between 1960 and 2014
• 51 patients who had an abscopal effect. 

• Abscopal effects were observed:
- median of 5 months after RT (range, 1-24 months), 
- median response duration of 13 months (range, 3-39 months).
- median RT dose was 32 Gy. 
- 5 abscopal effects were achieved with a combined immunotherapy-RT 
approach

Abscopal effect ?

Gy, gray unit; RT, radiation therapy.
Reynders et al. Cancer Treat Rev. 2015;41:6:503–10. 

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Abscopal effect ? Head and neck cancer

Gy, gray unit, HNSCC, head and neck squamous cell carcinoma; Nivo, nivolumab; ORR, overall response rate; SBRT, stereotactic body radiation therapy.
McBride et al. Abstract 2018 ASCO annual meeting.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Abscopal effect ? Head and Neck cancer

DCR, disease control rate; Nivo, nivolumab; ORR, overall response rate; SBRT, stereotactic body radiation therapy.
McBride et al. Abstract at 2018 ASCO annual meeting.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



RT 8 Gy followed by Ipilimumab

RT 8 Gy followed by placebo

N=799

Primary endpoint: Overall survival

Radiotherapy: - 8 Gy in one fraction,
- on one to five bone metastases, 
- within two days before radiotherapy

Metastatic castrate-resistant prostate cancer

Gy, gray unit; RT, radiation therapy.
Kwon et al. Lancet Oncology 2014;5:7:700–712.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Median OS
10 vs 11.2 months

2 year OS: 26% vs 15%

Metastatic castrate-resistant prostate cancer

HR, hazard ratio, OS, overall survival. 
Kwon et al. Lancet Oncology 2014;5:7:700–712.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Metastatic castrate-resistant prostate cancer

HR, hazard ratio; PFS, progression-free survival.
Kwon et al. Lancet Oncology 2014;5:7:700–712.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Durvalumab after chemoradiation in NSCLC (Stage 3)

CI, confidence interval; Mo, month, NR, not recorded; NSCLC, non-small cell lung cancer.
Antonia et al. N Engl J Med 2018.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Study Design

Sequence: rarely investigated

AE, adverse event; CT, computerised tomography; Gy, gray unit; irAE, immune-related AE; OS, overall survival; PET, positron emission tomography; PFS, progression-free survival; RT, radiation therapy
Powell S et al. Presentation at 2017 ASCO Annual Meeting

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



► Radiation therapy

► Chemotherapy

► Targeted therapy

► Immunotherapy

► (Hormonal treatment)

► (Surgery)



Release of cancer 
cell antigens 
(cancer cell death)

Cancer antigen 
presentation 
(dendritic cells/APCs)

Priming and activation 
(APCs and T cells) 

Trafficking of T cells 
to tumours 

Infiltration of T cells into tumours 
(CTLs, endothelial cells)

Recognition of cancer cells 
by T cells 
(CTLs, cancer cells)

Killing of cancer cells 
(immune and cancer cells)

Tumour

Lymph node

Blood vessel

Oxaliplatin,
Anthracyclines
(Antigen processing)

Taxanes, anthracyclines, 
Oxaliplatin, 5-FU 
(T-cell activation)

Paclitaxel,
Gemcitabine
(Antigen presentation)

Gemcitabine, Cyclophosphamide
Taxanes, Bleomycin
(Inhibition of regulatory T cells)

Cisplatin, 5-FU
(Target destruction)

Cyclophosphamide
Fludarabine
(Generation of memory T
cells)

APCs, antigen-presenting cells; CTL, cytotoxic T lymphocyte; 5-FU, 5-fluorouracil.
Chen DS et al. Immunity 2013; Zitvogel et al. Nature Reviews

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Tumor growth Therapeutic vaccination + chemotherapy

Immune effects of chemotherapy are dependent 
on the dose and schedule

GM, genetically modified; SEM, standard error of the mean.
Machiels et al. Cancer Research 2001;61:3689–97.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Prophylactic vaccination + chemotherapy Tumor challenge 

GM, genetically modified; SEM, standard error of the mean.
Machiels et al. Cancer Research 2001;61:3689–97.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Chemotherapy + pembrolizumab in NSCLC

CI, confidence interval; NSCLC, non-small cell lung cancer.
Gandhi et al. N Engl J Med 2018;378:22:2078–92.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



R 
1:1:1

• FIRST-LINE 
R/M disease 
incurable by 
local therapies

Pembrolizumab

Pembrolizumab +
Carboplatin  or 
Cisplatin + 5-FU 

Cetuximab +
Carboplatin  or 

Cisplatin + 
5-FU

R/M, recurrent or metastatic; R, randomised; 5-FU, 5-fluorouracil.
Adapted from Burtness et al. Presented at ESMO 2018, Munich, Germany; Abstract LBA8-PR.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way
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Median (range)
P+C: 6.7 mo (1.6+ to 30.4+)
E:      4.3 mo (1.2+ to 27.9+)

C, chemotherapy; CPS, combined positive score; MO, month; P, pembrolizumab. 
Adapted from Burtness et al. Presented at ESMO 2018, Munich, Germany; Abstract LBA8-PR.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Pembrolizumab Platinum-based 
chemotherapy

Platinum-based 
chemotherapy/  

cetuximab
PD-1/PD-L1 inhibitor

Platin-based 
chemotherapy + 
Pembrolizumab

WHAT 
IS THE 
BEST ?

What are we doing 
here?

PD

PD

PD

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way

Adapted from Burtness et al. Presented at ESMO 2018, Munich, Germany; Abstract LBA8-PR.



► Radiation therapy

► Chemotherapy

► Targeted therapy

► Immunotherapy

► (Hormonal treatment)

► (Surgery)



Anti-VEGF and T-cell infiltration

Tumour

Lymph node

Blood vessel

Infiltration of T cells enhanced by VEGF blockade

VEGF, vascular endothelial growth factor.
Chen DS et al. Immunity 2013;39.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Anti-VEGF and T-cell infiltration

Atezo, atezolizumab ; Bev, bevacizumab; CD, cluster of differentiation; MHC I, major histocompatibility complex ; PD-L1, programmed death-ligand ; VEGF, vascular endothelial growth factor. 
Wallin et al. Nature Communications 2016.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Tremelimumab
6mg/kg + 
sunitinib 50 mg
(n = 5)

Tremelimumab
6mg/kg + 
sunitinib 37.5 mg
(n = 7)

Tremelimumab
15mg/kg + 
sunitinib 37.5 mg
(n = 6)

DLTs 2/5 1 death 3/6

DLTs = Mostly acute renal failure

This combination is not recommended

Anti-VEGF and anti-CTLA4

DLT, domino liver transplantation; VEGF, vascular endothelial growth factor.
Rini et al. Cancer. 2011;117:4:758–67.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Anti-VEGF and anti-PD-L1: renal cell carcinoma

NE, not estimable.
Motzer et al. Presentation at ESMO 2018.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Cetuximab may enhance:
► PD1 + TIM3 + TIL1

► CTLA4 + Treg that could block NK activity2

Possible synergy between cetuximab and 
immune checkpoints

Cetuximab 

ADCC, antibody-dependent cellular toxicity; NK, natural killer.
1. Jie et al. Cancer Immunol Res 2017;5:5:408–16. 2. Jie et al. Cancer Res 2015 75:11:2200–10. 

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



DOSE-LIMITING 
TOXICITY:
 Any grade 4 toxicity

(except in-field radiation
dermatitis or
asymptomatic, correctable
lab abnormality)

 Any grade ≥ 3 immune-
related AE (irAE) requiring
≥ 2 weeks of systemic
immunosuppression

 Any toxicity at least
partially attributable to
ipilimumab resulting in the
delay of IMRT completion
by ≥ 10 fractions

STUDY DESIGN
Standard, 3+3 Phase I 
Design

PROTOCOL THERAPY
Week of Treatment

1 2 3 4 5 6 7 8 11 14
IMRT
70-74 Gy, standard fractionation

X X X X X X X

Cetuximab
400 mg/m2 load then 250 mg 

X X X X X X X X

Ipilimumab
Cohort -1:                1 mg/kg
Cohort  1 (start): 3 mg/kg
Cohort 2:                10 mg/kg

X X X X

RT + ipilimumab + cetuximab 

IMRT, intensity-modulated radiation therapy; irAE, immune-related adverse event..
Bauman et al. Poster presentation at ESMO 2016.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



A. Perforating Folliculitis

RT + ipilimumab + cetuximab 

B. Autoimmune Dermatitis

Bauman et al. Poster presentation at ESMO 2016.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way

Dose-Limiting Toxicity
► Two of 6 patients in Cohort 1 

(ipilimumab 3 mg/kg) experienced 
dermatologic immune-related AEs 
qualifying as DLTs



► Radiation therapy

► Chemotherapy

► Targeted therapy

► Immunotherapy

► (Hormonal treatment)

► (Surgery)
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Seiwert et al. Lancet Oncol;2016:17:956–65. 

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Slide provided courtesy of S. Lucas and P. Coulie.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Immunosuppressive mechanisms
T-cell-intrinsic mechanisms

CTLA-4/B7
PD-1/PD-L1

Suppression by tumor cells
PD-L1, FasL
Depletion in tryptophane (IDO, …)
Secretion of immunosuppresive factor (TGF beta, ...)

Suppression by other cells
Regulatory T cells (Tregs)
Myeloid-derived suppressive cells (MDSCs)
Tumor associated macrophages (TAMs)

IDO, indoleamine-2,3-dioxygenase; TGF-β, tumour necrosis factor beta.
Slide provided courtesy of S. Lucas and P. Coulie.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Nivolumab + ipilimumab in melanoma

Wolchok et al. N Engl J Med 2017;377:1345–56.

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Conclusions
► Scientific rationale to combine immunotherapy with the other

cancer treatment modalities

► Treatment sequences not properly investigated

► Be careful with some new combinations

Disclaimer: Any off-label data shown are used to support the educational message of the presentation and not intended to endorse use of any therapy in any way



Thank you



Disclaimer

While Bristol-Myers Squibb uses reasonable efforts to include accurate and up-to-date
information in this material, Bristol-Myers Squibb makes no warranties or representations as to its
accuracy. Bristol-Myers Squibb assumes no liability or responsibility for any errors or omissions
in the content of the material. Neither Bristol-Myers Squibb nor any other party involved in
creating, producing or delivering the material is liable for any direct, incidental, consequential,
indirect or punitive damages arising out of your access to, or use of, the material.
You should assume that everything you see or read on this presentation is copyrighted, unless
otherwise noted, and may not be used without mentioning the source. Bristol-Myers Squibb
neither warrants nor represents that your use of materials displayed on the Site will not infringe
rights of third parties not owned by or affiliated with Bristol-Myers Squibb.
Nothing on these presentations should be construed as the giving of advice or the making of a
recommendation and it should not be relied on as the basis for any decision or action. BMS, nor
other parties involved, accepts no liability for the accuracy or completeness or use of, nor any
liability to update, the information contained on this Presentation. These materials are provided
"AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

Copyright © 2019 by Bristol-Myers Squibb Company www.immunoscienceacademy.be

http://www.immunoscienceacademy.be/
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