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Frühes Ansprechen -
The First Shot Theory



The Immune Attack against the Tumor

Steve Hodi et al.: Overall Survival in Patients With Advanced Melanoma 

(MEL) Who Discontinued Treatment With Nivolumab (NIVO) Plus Ipilimumab 

(IPI) Due to Toxicity in a Phase II Trial (CheckMate 069), ASCO 2016

Durable responses in patients 

who discontinued treatment



The Immune Attack against the Tumor

Steve Hodi et al.: Overall Survival in Patients With Advanced Melanoma 

(MEL) Who Discontinued Treatment With Nivolumab (NIVO) Plus Ipilimumab 

(IPI) Due to Toxicity in a Phase II Trial (CheckMate 069), ASCO 2016

High response rate in patients 

who discontinued treatment



The Immune Attack against the Tumor

Steve Hodi et al.: Overall Survival in Patients With Advanced Melanoma 

(MEL) Who Discontinued Treatment With Nivolumab (NIVO) Plus Ipilimumab 

(IPI) Due to Toxicity in a Phase II Trial (CheckMate 069), ASCO 2016

Excellent survival of patients 

who discontinued treatment
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First shot theory

 Response after a period of ~3 months is an excellent 
marker of efficacy of checkpoint inhibition.

 The first shot counts!
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PD-L1 expression



Canditate: PD-L1 expression in tumor



NIVO NIVO + IPI IPI

PD-L1-
positive

ORR, % (95% CI) 57.5
(45.9, 68.5)

72.1
(59.9, 82.3)

21.3
(12.7, 32.3)

PD-L1-
negative 

ORR, % (95% CI)
41.3

(34.6, 48.4)
54.8

(47.8, 61.6)
17.8

(12.8, 23.8)

Wolchok et al., ASCO 2015

Response by PD-L1 Expression Level (5%)
in Checkmate067

Objective response rate with 

Nivo + Ipi vs Nivo alone 

15% higher in PD-L1+ and

13% higher in PD-L1-

PD-L1 expression is no valid 

selection criterion



OS by Tumor PD-L1 Expression, 5% Cutoff

NIVO+IPI NIVO IPI

Median OS, mo 

(95% CI)

NR

(31.8–NR)

NR

(23.1–NR)

18.5

(13.7–22.5)

HR (95% CI) 

vs NIVO

0.84 

(0.63–1.12)
─ ─

PD-L1 Expression Level <5%
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Patients at risk:

202 0IPI 21863788190100108125140158179

208 0NIVO 23499110112118123133144151169189

210 0NIVO+IPI 734116127130131139144146163178194

NIVO+IPI NIVO IPI

Median OS, mo 

(95% CI)
NR NR

28.9

(18.1–NR)

HR (95% CI) 

vs NIVO

1.05

(0.61–1.83)
─ ─

PD-L1 Expression Level ≥5%
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Patients at risk:

75 0IPI 11333394043465561656772

80 0NIVO 11849545758616368737579

68 0NIVO+IPI 01135444545455052555663

55%

63%

41%

72%

68%

54%

• ORR of 73.5% for NIVO+IPI and 58.8% for NIVO • ORR of 56.2% for NIVO+IPI and 42.3% for NIVO 
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PD-L1 expression

 Survival and response of PD-1 antibodies is increased 
in melanomas with PD-L1 expression

 However, PD-1 antibodies are still effective in melanomas
without PD-L1 expression
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Blood biomarkers



209 patients with baseline PBMC

myeloid-derived suppressor cells (MDSC) ,

regulatory T cells (Treg), 

serum lactate dehydrogenase (LDH), routine blood counts, and clinical characteristics

Endpoints were overall survival (OS) and best overall response.
Martens et al., CCR 2016



Martens et al., CCR 2016

Peripheral blood biomarkers for ipilimumab
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Peripheral blood biomarkers for ipilimumab

Martens et al., CCR 2016

Multivariate model with Cox regression analysis for overall survival

 Lactate dehydrogenase

 Relative lymphocyte counts; 

 Absolute eosinophil counts; 

 Absolute monocyte counts; 



Martens et al., CCR 2016

Peripheral blood biomarkers for ipilimumab

Prognostic score consisting of:

Absolute eosinophil and monocyte counts, 

the relative lymphocyte counts and LDH (categorized as elevated vs. normal)

Test cohort Confirmation cohort



Martens et al., CCR 2016

Changes in blood counts and the frequency of circulating immune cell populations 

analyzed by flow cytometry were investigated in 82 patients 

to compare baseline values with different time-points after starting ipilimumab. 

Endpoints were overall survival (OS) and best clinical response.



Martens et al., CCR 2016

Increase in peripheral blood cells under ipilimumab treatment



Martens et al., CCR 2016

Increase in peripheral blood cells under ipilimumab treatment



Weide et al., CCR 2016

Serum lactate dehydrogenase (LDH), routine blood count parameters, and 

clinical characteristics were investigated in 616 patients. 

Endpoints were OS and best overall response following pembrolizumab 

treatment



Weide et al., CCR 2016

Biomarkers for pembrolizumab

Multivariate model with Cox regression analysis for overall survival

 Stage III-IVB/IVC

 Lactate dehydrogenase

 Relative lymphocyte counts; 

 Relative eosinophil counts; 
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Biomarkers for pembrolizumab
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Biomarkers for pembrolizumab



Weide et al., CCR 2016

Biomarkers for pembrolizumab

Prognostic score based on:

Stage III-IVB/IVC, lactate dehydrogenase

Relative lymphocyte counts, relative eosinophil counts 



Weide et al., CCR 2016

Biomarkers for pembrolizumab

Prognostic score based only on:

Relative lymphocyte counts, relative eosinophil counts 



Biomarkers for checkpoint inhibitors

Ipilimumab

 Lactate dehydrogenase

 Relative lymphocyte counts; 

 Absolute eosinophil counts; 

 Absolute monocyte counts;

 Tregs

MDSC

 γδ T-cells? 

 Increase CD4+ CD8+ T cells?

Pembrolizumab

 Stage III-IVB/IVC

 Lactate dehydrogenase

 Relative lymphocyte counts; 

 Relative eosinophil counts; 
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Functional T cell responses



Weide et al., JCO 2012

We examined 84 patients with follow-up after analysis (cohort A), 18 long-term survivors with an

extraordinarily favorable course of disease before analysis ( 24 months survival after first

occurrence of distant metastases; cohort B), and 14 healthy controls. Circulating antigen-reactive

T cells were characterized by intracellular cytokine staining after in vitro stimulation

Study before 

checkpoint 

inhibition



Weide et al., JCO 2012

Functional T cell responses in patients with distant 

melanoma metastasis

NY-ESO-1 Melan-A
Strong prognostic markers independently 

of kind of treatment



Weide et al., JCO 2012

Functional T cell responses in patients with distant 

melanoma metastasis

MAGE-3 Survivin



Weide et al., JCO 2012

Functional T cell responses in patients with distant 

melanoma metastasis

Responsive/non-resp. Number of responses
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Functional T cell responses:
>100 tumor antigens

in patients with HLA-A0201
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Prognostic and predictive markers for patients treated 
with CTLA-4 and PD-1 inhibitors

Outcome of first shot may be the most relevant biomarker

Established prognostic markers like tumor-stage and LDH are valid in 

checkpoint inhibitor therapy

Lymphocyte and eosinophil counts may have predictive value

Preexisting functional antitumor T cell responses should be better 

analyzed
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