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Excellence in oncology is interdisciplinary 
and interprofessional

Communication
and Cooperation



Physician Scientists are urgently 
needed to push clincial science

Basic research Routine clinics/
Clinical science

Forward translation

It is estimated that approximately 40% of the population will
develop cancer in their lifetime, and given that a typical human
has 30 trillion cells, these observations prompt the question:
why is cancer so rare at the single-cell level?

The historical concept that chemically induced skin carcino-
genesis, mimicking natural environmental insults, involves ‘‘initi-
ating’’ and ‘‘promoting’’ events14 has been conceptually refined
by the realization that many normal tissues are replete with cells
containing latent mutations in oncogenes and tumor suppressor
genes.12,13 Certainly, some environmental carcinogens act syn-
ergistically as both mutagens and inducers of inflammation (typi-
fied by tobacco smoke) to mutationally initiate and promote can-
cer. This suggestion, first made in the 1940s, is one that has
important implications for cancer prevention and unproven as-
sumptions regarding the long-term safety of e-cigarettes.15

However, Riva and colleagues recently demonstrated
that many known or suspected initiating carcinogens do not
appear to cause mutations themselves, but rather may act by
stimulating other hallmarks—including but not limited to chronic
inflammation—that awaken and trigger clonal expansion of
cells carrying latent oncogenic mutations.16 The concept that
non-mutational factors—e.g., wound healing, chronic inflamma-
tion, and exposure to chemicals in the environment—can stimu-
late the growth and selection of cells containing such activating
mutations in oncogenes or inactivating mutations in tumor

Figure 1. The ‘‘clouds of complexity’’
impinging on the frontiers of cancer biology
and cancer medicine
Although the hallmarks of cancer have provided an
overarching conceptual rationale for the myriad
manifestations encompassing cancer as a dis-
ease, below this simplicity lies a dizzying diversity
in mechanistic effects and phenotypes, both inside
tumors and system-wide in the affected individual.
Thus, above the horizon are clouds of complexity
that, we argue in this perspective, are important
and incompletely understood. Below the horizon
lie mechanistic effectors—the building blocks of
cancer—governing the inception and progression
of cancer, which are also incompletely under-
stood. Elucidating both dimensions of cancer as a
systemic disease will be instrumental for ground-
breaking innovations in prevention and enduring
treatment of human cancer.

suppressor genes has been documented
in mouse cancer models,16–20 in human
lung cancers linked to air pollution,21

and in mesothelioma through asbestos
exposure,22 and is implicated in other
human cancers, including those arising
in the esophagus,23 pancreas,24 and
colon.25

A logical and overlooked implication of
these important insights is that we lack
biological assays to assess the potential
‘‘tumor-promoting activity’’ of existing or
new chemical matter introduced into the
environment. We foresee the need to
chart the entirety of multistage pathways

of tumorigenesis across tissues, to clarify the mechanisms by
which environmental or endogenous physiological promoters
can trigger stem/progenitor-cell-like properties in pre-initiated
cells harboring oncogenic mutations, acting through diverse in-
flammatory/wounding pathways across different tissues and
cell types to alter clonal selection. The roster of suspects that
may act as environmental tumor promoters includes, but is
certainly not limited to, microplastics, glyphosate,26 per/poly-
fluoroalkyl substances (PFASs), hot liquids,27 and infectious
agents such as H. pylori (Figure 2). Moreover, serious questions
remain unansweredwith respect to the long-term safety of e-cig-
arettes and the realistic possibility that human exposure to vap-
ing substances could promote tumor initiation, independent of
DNA mutagenesis, in much the same way as air pollution is
thought to act. Endogenous or lifestyle factors, including diet,
stress, sleep deprivation, sedentary behavior, and circadian
rhythm disruptions, many of which can impact the microbiome,
are also likely to play formative roles.
We envisage that defining encyclopedias of environmental

(and physiological) promoter-induced inflammatory and
other reactive responses that orchestrate tumorigenesis will
facilitate the development of crucially important technical capa-
bilities for early detection of incipient neoplasia that can distin-
guish lesions likely to progress to malignancy from those that
will not.
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To improve future therapies! 

Prevention



The basis for innovation is science: 
pioneers in immunology T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
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distinct lymphocytes derived from the bursa in 
chickens or the bone marrow in mice to gener-
ate robust humoral immunity. Thus was born the 
distinction between T (thymus-derived) and B 
(bone marrow–derived or bursa-derived) lympho-
cytes and their separate but also cooperative 
roles in adaptive immunity (Fig. 1).

It was not easy to change the prevailing view 
of how lymphocytes functioned or to establish 

the notion that such nondescript cells actually 
hid a diversity of essential immune functions 
that were distributed among distinct members 
of a seemingly uniform population. Nevertheless, 
the studies conducted by Miller and Cooper car-
ried the day because of their rigorous experi-
mental execution accompanied by insightful in-
terpretation. One can easily trace back to these 
seminal reports the progress in immunology 

Figure 1. Models of the Immune System.

The early notion of all adaptive immunity deriving from one type of recirculating small lymphocyte and its antigen-activated progeny is 
shown in Panel A. The breakthrough findings of Cooper3,4 and Miller,2,5 along with their colleagues, are shown in Panel B. These findings 
revealed the duality of the major adaptive immune-cell populations as T (thymus-derived) and B (bursa-derived or bone marrow–derived) 
lymphocytes with separate and conjoint responsibilities for host defense.
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„Hallmarks of Cancer“ – the pic for the fridge
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Some of my personal favorite
concepts in oncology

1. BiTEs, CARTs and vaccines in oncology: paradigm-shift 
in the treatment of solid cancer?

2. There is still news from classical immune checkpoints

3. What about targeted compounds?

4. ADCs – a revival of chemotherapy but targeted

5. Liquid biopsy for therapy tailoring

6. Targeting cancer cachexia

Very personal view
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IV

Scientific rationale and concept of CARVac-
driven expansion of CAR T cells3

Delivery to primary and secondary 
lymphoid organs

1. Mackensen A, et al. Nature Med 2023;29:2844–2853; 2. Haanen JBAG, et al. Ann Oncol 2023;34 (suppl_2):S1281–S1282; 3. Reinhard K, et al. Science 2020;367:446–453; 4. Sahin U, et al. Nature 2020;585:107–112. 
APC, antigen-presenting cell; CAR, chimeric antigen receptor; CLDN6, claudin-6; IV, intravenous.

• CLDN6 is an oncofetal antigen, expressed during fetal organogenesis and overexpressed in many solid tumors yet absent 
in healthy adult tissues1

• BNT211 is an investigational candidate combining 
CLDN6-targeted CAR T1,2 and CARVac3,4

CLDN6 mRNA

Liposomes

CLDN6 CARVac

CLDN6 CAR T

αCLDN6 scFv

CD8 hinge
4-1BB
CD3ζ

Updated results from BNT211-01 
(NCT04503278), an ongoing, first-in-
human, Phase 1 study evaluating safety 
and efficacy of CLDN6 CAR T cells and 
a CLDN6-encoding mRNA vaccine in 
patients with relapsed/refractory 
CLDN6+ solid tumors

Dr. John B.A.G. Haanen, on behalf of the BNT211-01 study team

Barcelona, Spain
15 September 2024

BNT211-01 trial: principle  

Mackensen et al., Nat Med 2023
Hanen et al., ESMO 2024



BNT211-01 trial design: 
Best overall response rates (ORR)

Mackensen et al., Nat Med 2023
Hanen et al., ESMO 2024

Updated results from BNT211-01 
(NCT04503278), an ongoing, first-in-
human, Phase 1 study evaluating safety 
and efficacy of CLDN6 CAR T cells and 
a CLDN6-encoding mRNA vaccine in 
patients with relapsed/refractory 
CLDN6+ solid tumors

Dr. John B.A.G. Haanen, on behalf of the BNT211-01 study team

Barcelona, Spain
15 September 2024

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

BNT211-01: Best overall response

Dr. John Haanen

Data cut off: 16 May 2024. Presented are data from patients who received automated process CAR T and had a tumor assessment at baseline and at least 7 weeks post-ACT (N=77). 
aIncludes tumor marker responses. bExcludes patients who received an out-of-specification product. cDL2=1×108; DL3=2–5×108 CAR T cells. *Bar truncated at 100% (actual value was 196%).
ACT, adoptive cell transfer; CAR, chimeric antigen receptor; CARVac, CAR T-cell amplifying RNA vaccine; CI, confidence interval; CR, complete response; DCR, disease control rate; DL, dose level; LD, lymphodepletion; 
ORR, objective response rate; PR, partial response.

Responsea Total (N=74)b

Evaluable patients, n 64
ORR, n (%)

95% CI (%)
21 (32.8)
18.5–40.1

CR, n (%) 3 (4.1)
PR, n (%) 18 (24.3)

DCR, n (%)
95% CI (%)

43 (67.2)
46.1–69.5

Responsea DL≥2 +100% LD 
± CARVac (N=41)b,c

Evaluable patients, n 33
ORR, n (%)

95% CI (%)
17 (51.5)
26.3–57.9

DCR, n (%)
95% CI (%)

28 (84.8)
51.9–81.9

Patients

* DL≥2 +100% LD ± CARVac
All other doses

Best overall response per RECIST v1.1

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Data cut off: 16 May 2024. Presented are data from patients who received automated process CAR T and had a tumor assessment at baseline and at least 7 weeks post-ACT. aIncludes tumor marker responses. bExcludes patients who 
received an out-of-specification product. cDL2=1×108; DL3=2–5×108 CAR T cells. *Line truncated at 100% (actual value was 196%). ACT, adaptive cell transfer; BL, baseline; CAR, chimeric antigen receptor; CARVac, CAR T-cell amplifying 
RNA vaccine; CI, confidence interval; DCR, disease control rate; DL, dose level; LD, lymphodepletion; ORR, objective response rate.

BNT211-01: Overall response rate – Ovarian cancer

Dr. John Haanen

Responsea Total (N=30)b

Evaluable 
patients, n 24

ORR, n (%)
95% CI (%)

8 (33.3)
12.3–45.9

DCR, n (%)
95% CI (%)

18 (75.0)
40.6–77.3

Responsea DL≥2 +100% LD 
± CARVac (N=16)b,c

Evaluable 
patients, n 12

ORR, n (%)
95% CI (%)

7 (58.3)
19.8–70.1

DCR, n (%)
95% CI (%)

10 (83.3)
35.4–84.8Patients with ovarian cancer
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BNT211-01: At DL2, CARVac improved CAR T persistence beyond 
100 days

Dr. John Haanen

Data cut off: 16 May 2024. Presented are data from N=34 patients with 100% lymphodepletion who received automated process CAR T at  DL2=1×108  CAR T cells only (N=10) or in combination with CARVac (N=24).
CAR, chimeric antigen receptor; CARVac, CAR T-cell amplifying RNA vaccine; CI, confidence interval; CLDN6, claudin 6; DL, dose level; GCT, germ cell tumor.

DL2 (1x108) CAR T alone DL2 (1x108) CAR T + CARVac
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Effect of Advances in Lung-Cancer Treatment

decreases in the incidence of SCLC than in the 
incidence of NSCLC and with faster decreases 
among men than among women. Since most of 
the decrease in lung-cancer incidence is probably 
due to the considerable reduction in smoking in 
the United States since the 1960s, the faster de-
crease in SCLC incidence than in NSCLC inci-
dence can be explained by the higher attribut-
able fraction and relative risk of smoking for 
SCLC relative to the overall NSCLC group.4,7,8 

Similarly, the faster decreases in lung-cancer 
incidence among men than among women can 
be attributed to the relative differences in smok-
ing prevalence according to sex.39 Continued 
monitoring of trends in lung-cancer incidence 
according to histologic type (and stage) will be 
important, particularly because the adoption of 
lung-cancer screening is likely to lead to in-
creased diagnosis of adenocarcinoma, as a result 
of early detection and overdiagnosis.

Figure 5. Small-Cell Lung-Cancer (SCLC) Incidence, Incidence-Based Mortality, and Survival Trends among Men  
and Women.

Panel A shows age-adjusted incidence (blue) and incidence-based mortality (red) for the SCLC subtype among men 
and women. Incidence was adjusted for reporting delays. The line segments of each curve were selected with the 
Joinpoint program, and the percentage associated with each line represents the annual percentage change during 
the indicated range of years. Asterisks indicate annual percentage changes that are significantly different from zero 
(P<0.05). Panel B shows 2-year lung-cancer–specific survival according to year of SCLC diagnosis among men and 
women. Results are shown for the SEER 18-registry database. The following ICD-O-3 histology codes were used to 
define the SCLC subtype: 8002 and 8041–8045.

Ag
e-

Ad
ju

st
ed

 N
o.

 p
er

 1
00

,0
00

18

6

12

15

9

15

0

3

2001 2004 2007 2010 2013 2016

18

9

12

0

6

3

2001 2004 2007 2010 2013 2016

Calendar Year

Men Women

2-
Ye

ar
 S

ur
vi

va
l (

%
)

50

45

35

30

10

40

20

15

25

0

5

2001 2004 2007 2010 2013 2016

50

45

35

30

10

40

20

15

25

0

5

2001 2004 2007 2010 2013 2016

Year of Diagnosis

Men Women
B Trends in Lung-Cancer–Specific Survival

A Trends in Incidence and Incidence-Based Mortality
Observed incidence
Modeled incidence Modeled incidence-based mortality

Observed incidence-based mortality

12 11

14 17

2001–2016, −2.7%*
2001–2016, −3.6%*

2006–2016, −3.7%*
2006–2016, −4.3%*

The New England Journal of Medicine
Downloaded from nejm.org by Dominik Wolf on September 24, 2024. For personal use only. 

 No other uses without permission. Copyright © 2020 Massachusetts Medical Society. All rights reserved.

Apaydin and Sage. Targeting DLL3 in SCLC2
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the surface of SCLC cells that could be chosen as targets for 
CAR T cells, ADCs, or BiTEs. DLL3 is an atypical ligand 
in the Notch signaling pathway involved in embryonic 
development, and it is normally exclusively expressed in 
the Golgi of cells, where it is thought to inhibit Notch 
signaling by interacting in cis with NOTCH receptors (7). 
Importantly, Saunders and colleagues showed that, unlike 
normal cells in the body, DLL3 is specifically present at the 
surface of SCLC cells (8). The DLL3 gene is a target of the 
ASCL1 transcription factor (9), and it is expressed in a large 
majority of SCLC cases [reviewed in (10)]. DLL3’s role in 
the biology of SCLC is still poorly characterized, but DLL3 
may contribute to Notch signaling (11) and to SCLC cell 
migration (12). Targeting DLL3-expressing SCLC cells 
using an ADC was shown to eradicate SCLC in pre-clinical 
models (8). Unfortunately, in the clinic, the Rovalpituzumab 
tesirine ADC (Rova-T) has been unsuccessful due to 
a combination of lack of efficacy and toxic side effects 
of the pyrrolobenzodiazepine (PDB) payload [(13) and 
references herein]. While it is likely that ADCs targeting 
DLL3 with other linkers or payloads would show some 
efficacy in the clinic with fewer side effects, a number of 
groups have turned to other approaches including BiTEs 
(14-16), such as the recent publication of a clinical Phase 

1 study with Tarlatamab (2). Tarlatamab (AMG 757) 
is a half-life extended BiTE bridging DLL3 on cancer 
cells and CD3 on T cells, thus enabling T-cell-mediated 
lysis of DLL3-expressing SCLC tumors (Figure 1A). In 
this safety and tolerability study, 107 heavily pretreated 
SCLC patients were given Tarlatamab intravenously in a 
dose escalation regimen (2). The most common adverse 
effects identified were transient cytokine release syndrome 
(in ~50% of patients), pyrexia (~40%), and constipation 
(~30%), which were all resolved with appropriate care. 
Grade 3 neutropenia was observed in ~10% of patients, 
which is likely an indirect effect of treatment since DLL3 
is not thought to be expressed by neutrophils. Thus, the 
tolerability for Tarlatamab seems acceptable in patients 
with SCLC, even in those patients who were heavily treated 
before the study. This study also shows some promising 
antitumor activity with an objective response rate of 
~20%, including 2 complete and 23 partial responses, an 
overall survival of 13.2 months, and a median progression-
free survival of 3.7 months. Overall, in this Phase 1 study, 
Tarlatamab compares favorably to Rova-T, and these 
clinical observations provide additional support for DLL3 
as a promising target in SCLC.

Data from this Phase 1 study raise a number of questions 

Figure 1 Antitumor activity of Tarlatamab in SCLC and possible mechanisms of resistance. (A) Tarlatamab is a BiTE whose half-life is 
extended by an Fc domain. Tarlatamab targets DLL3-positive SCLC cells. DLL3 is normally expressed in the Golgi but is present on the 
surface of SCLC cells, providing a specific target for this BiTE. (B) SCLC cells may become resistant to Tarlatamab if they stop expressing 
DLL3 on their surface (either because the molecule is completely retained inside cells or because expression levels decrease) (bottom left). 
A cell fate change towards less/non-neuroendocrine states with lower levels of the ASCL1 or NEUROD1 transcription factors may result 
in lower levels of DLL3 expression and resistance to Tarlatamab. These cell fate changes could be induced by prior treatment. SCLC, small 
cell lung cancer; BiTE, bispecific T-cell engager; DLL3, delta-like ligand 3. Figure created with BioRender.com.
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Figure 3. Non–Small-Cell Lung-Cancer (NSCLC) Incidence, Incidence-Based Mortality, and Survival Trends among 
Men and Women.

Panel A shows age-adjusted incidence (blue) and incidence-based mortality (red) for the NSCLC histologic subtype 
among men and women. Incidence was adjusted for reporting delays. The line segments of each curve were selected 
with the Joinpoint program, and the percentage associated with each line represents the annual percentage change 
during the indicated range of years. Asterisks indicate annual percentage changes that are significantly different 
from zero (P<0.05). The dashed vertical line indicates calendar year 2013, when epidermal growth factor receptor 
(EGFR)–directed first-line therapy was approved by the Food and Drug Administration (FDA). For each incidence-
based mortality curve, an arrow indicates the point at which there is a change in slope for mortality corresponding 
with the timing of routine testing for molecular alterations in EGFR and FDA approval for targeted therapy. Panel B 
shows 2-year lung-cancer–specific survival according to year of NSCLC diagnosis among men and women. Results 
are shown for the SEER 18-registry database. The following International Classif ication of Diseases for Oncology, 3rd 
Edition (ICD-O-3), histology codes were used to define the NSCLC subtype — squamous and transitional cell: 8051, 
8052, 8070–8076, 8078, 8083, 8084, 8090, 8094, 8120, and 8123; adenocarcinoma: 8015, 8050, 8140, 8141, 8143–8145, 
8147, 8190, 8201, 8211, 8250–8255, 8260, 8290, 8310, 8320, 8323, 8333, 8401, 8440, 8470, 8471, 8480, 8481, 8490, 
8503, 8507, 8550, 8570–8572, 8574, and 8576; large cell: 8012–8014, 8021, 8034, and 8082; non–small-cell carcinoma, 
not otherwise specified: 8046; and other specified carcinomas: 8003, 8004, 8022, 8030, 8031–8033, 8035, 8200, 8240, 
8241, 8243–8246, 8249, 8430, 8525, 8560, 8562, and 8575.
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such as cell proliferation, neuroendocrine cell plastic-
ity, differentiation, chemoresistance, and modulation of 
the immune microenvironment [21]. DLL3 is an atypical 
Notch ligand whose overexpression promotes the growth 
of SCLC cells and enhances their migratory and invasive 
capacity [22]. DLL3 has also been implicated in establish-
ing the metastatic- and treatment-resistant phenotype in 
NECs by promoting cell proliferation and the acquisition 
of resistance to platinum-doublet chemotherapy [23, 24]. 
DLL3 expression is low and mainly confined to the Golgi 
apparatus and cytoplasmic vesicles in normal cells but is 
upregulated and traffics to the surface of SCLC cells [25] 
(Fig.  1). Under physiological conditions, the transmem-
brane region and the flanking sequences in the DLL3 pro-
tein are thought to act as a retention signal confining the 
DLL3 protein to the Golgi membrane and cytoplasmic 

vesicles, with minimal-to-absent expression in normal 
cells [26]. Significant overexpression of the DLL3 protein 
leads to aberrant cell surface expression [26], as seen in 
SCLC, although the molecular mechanisms underlying 
DLL3 overexpression in transformed cells are not yet 
fully defined. Up to 85% of human SCLC tumors express 
the DLL3 protein on the cell surface [17, 27, 28]. $e sta-
bility of DLL3 expression in SCLC tumors during ther-
apy remains inconclusive. A study of 1073 SCLC tumors 
concluded that DLL3 expression was independent of sex, 
age, tumor stage, performance status, and number of 
prior lines of therapy [27]. In contrast, a much smaller 
study that examined DLL3 expression in 30 paired 
chemotherapy-naïve and chemotherapy-relapsed SCLC 
tumor samples found that DLL3 expression increased or 
decreased following chemotherapy in more than 40% of 
samples [28].

In addition to SCLC, DLL3 is also widely expressed 
in other NECs, such as pulmonary (certain molecular 
subtypes of large  cell NEC [LCNEC]), gastroenteropan-
creatic, bladder, prostate, and cervical NECs [29]. High 
levels of DLL3 expression have been correlated with 
advanced disease and poor survival outcomes in these 
tumors [29].

$e differential expression and localization profiles 
of DLL3 in normal and tumor cells render DLL3 an 
attractive, tumor-selective therapeutic target. Multiple 
approaches for targeting DLL3 are being explored pre-
clinically and clinically (Table 1), including the bispecific 
TCE molecule tarlatamab, and other TCEs that have 
entered the clinical testing phase, such as HPN328, BI 
764532, QLS31904, RO7616789, and PT217, as well as 
chimeric antigen receptor (CAR) constructs.

DLL3-targeting ADCs
Mechanism of action
ADCs are typically composed of a humanized immuno-
globulin G (IgG) molecule that is specific for a tumor-
associated antigen (TAA) to which cytotoxic molecules 
(“warheads”) are attached by means of moieties called 
linkers. Linkers are generally designed to either cleave 
in special environments (e.g., low pH environment) or 
may require the presence of proteolytic enzymes, such 
as those found within a lysosome. ADCs bind to a cell 
surface–expressed TAA and are internalized via endocy-
tosis [30]. Cleavage of the linker then allows for release 
of the cytotoxic warhead, which induces cellular apop-
tosis by either damaging DNA or inhibiting microtubule 
assembly.

Fig. 1 DLL3 expression in normal and tumor tissue. DLL3 protein 
expression via immunostaining (brown color) in A normal pancreatic 
tissue and B an SCLC tumor section [114]. Staining for DLL3 
expression shows weak expression with a cytoplasmic pattern of 
localization in normal human pancreatic tissue sections (Panel A) 
and strong membranous and cytoplasmic expression in human 
SCLC (Panel B). Arrows in Panel A point to pancreatic islet cells. Blue 
hematoxylin counterstain is used to visualize cell nuclei. Original 
objective, ×200. DLL3 delta-like ligand 3; SCLC small cell lung cancer
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limitation of the trial is the lack of a standard-
care comparator therapy. In the ongoing phase 3 
DeLLphi-304 trial (ClinicalTrials.gov number, 
NCT05740566), investigators are comparing tar-
latamab (10 mg every 2 weeks) with standard care 
in patients with previously treated extensive-stage 
small-cell lung cancer.
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Figure 2. Cytokine-Release Syndrome and ICANS during the Treatment Period.

The incidence of cytokine-release syndrome (CRS) and immune effector cell–associated neurotoxicity syndrome (ICANS) according to 
severity and treatment cycle are shown for the safety analysis population, which included all the patients in parts 1, 2, and 3 of the trial 
who had received 10 mg of tarlatamab (Panel A) and all the patients in part 1 who had received 100 mg of tarlatamab (Panel B). Cyto-
kine-release syndrome events were identified on the basis of a narrow search for preferred terms in the Medical Dictionary for Regulatory 
Activities (MedDRA), version 26.0, and were graded according to the American Society for Transplantation and Cellular Therapy 2019 
consensus guidelines.11 ICANS data include associated neurologic events identified on the basis of a broad search for 61 preferred 
terms in the MedDRA.
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(6%) in the 100-mg group and led to treatment 
discontinuation in 1 patient in each dose group. 
The median time to resolution of ICANS and as-
sociated neurologic events was 6.5 days (95% CI, 
4.0 to 17.0).

Neutropenia was observed in 17% of the pa-
tients in the 10-mg group and in 16% of those 
in the 100-mg group. Grade 3 febrile neutropenia 
was observed in 1 patient in each dose group. 
Neutropenia or febrile neutropenia did not lead 
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based therapy as 2L. We did exploratory analyses by using this 75-days 
cut-off. The median OS appeared shortened in the group of patients 
experiencing a relapse within 75 days (2.2 months (95 %CI, 1.2–8.0)), 
compared to those who relapse after 75-days (6.8 months (95 %CI, 
5.5–8.7)). Our two studies highlighted the importance of accurately 
categorizing relapsed in ES-SCLC patients in the era of IO-based first line 
therapy. The question of whether patients experiencing a relapse be-
tween 75 and 90 days after the last injection of platinum could benefit 
from a new rechallenge with platinum remains unresolved to date. In 
our cohort, we observed only 3 patients who underwent rechallenge 
with a PFI < 90 days. Interestingly, their median OS was comparable to 

those with a PFI greater than 90 days, with values of 7.9 months (95 % 
CI, 6;8 – NR) and 7.4 months (95 %CI, 5.7 – 14.8), respectively. Of 
course, we cannot draw conclusions from such small sample sizes. The 
challenge is not to exclude patients who might be sensitive to 2L treat-
ment, thanks to a potential modification of their response profile 
following exposure to immunotherapy. Interestingly, Torasawa et al. 
showed that patients in the post-ICI era tend to have longer OS even after 
the initiation of second-line treatment than those in the pre-ICI era. 

While the phase 2 study that have assessed lurbinectedin as 2L raised 
the hypothesis that lurbinectedin might be particularly effective in pa-
tients pre-treated with IO, we do not necessarily confirm this hypothesis 

Fig. 2. Kaplan-Meier graph of overall survival by treatment group.  

Fig. 3. Kaplan-Meier graph of 2L-PFS by treatment group.  
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(6%) in the 100-mg group and led to treatment 
discontinuation in 1 patient in each dose group. 
The median time to resolution of ICANS and as-
sociated neurologic events was 6.5 days (95% CI, 
4.0 to 17.0).

Neutropenia was observed in 17% of the pa-
tients in the 10-mg group and in 16% of those 
in the 100-mg group. Grade 3 febrile neutropenia 
was observed in 1 patient in each dose group. 
Neutropenia or febrile neutropenia did not lead 
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic Tarlatamab, 10 mg Tarlatamab, 100 mg

Parts 1 and 2 
(N = 100)

Part 3 
(N = 34)

Part 1 
(N = 88)

Median age (range) — yr 64.0 (35–82) 65.5 (49–80) 62.0 (34–80)

Sex — no. (%)

Male 72 (72) 24 (71) 62 (70)

Female 28 (28) 10 (29) 26 (30)

Race or ethnic group — no. (%)†

Asian 41 (41) 2 (6) 36 (41)

Black 0 1 (3) 0

White

Overall 58 (58) 31 (91) 51 (58)

Hispanic or Latino 1 (1) 0 2 (2)

Not Hispanic or Latino 57 (57) 31 (91) 49 (56)

Other 1 (1) 0 1 (1)

Geographic region — no. (%)

Asia 41 (41) 2 (6) 36 (41)

Europe 56 (56) 21 (62) 50 (57)

North America 3 (3) 11 (32) 2 (2)

Smoking history — no. (%)

Never 8 (8) 1 (3) 5 (6)

Current 19 (19) 5 (15) 10 (11)

Former 73 (73) 28 (82) 73 (83)

ECOG performance-status grade — no. (%)‡

0 26 (26) 10 (29) 24 (27)

1 74 (74) 24 (71) 64 (73)

Metastatic disease stage — no. (%)

Yes 98 (98) 32 (94) 82 (93)

No 2 (2) 2 (6) 6 (7)

Brain metastases — no. (%)

Yes 23 (23) 4 (12) 32 (36)

No 77 (77) 30 (88) 56 (64)

Liver metastases — no. (%)

Yes 39 (39) 12 (35) 30 (34)

No 61 (61) 22 (65) 58 (66)

No. of previous lines of therapy — no. (%)

1 2 (2) 0 2 (2)

2 65 (65) 22 (65) 48 (55)

3 19 (19) 6 (18) 22 (25)

>3 14 (14) 6 (18) 16 (18)

Median no. of previous lines of therapy (range) 2.0 (1–6) 2.0 (2–6) 2.0 (1–8)

Median sum of target-lesion diameters (range) 
— mm

93.0 
(11.0–286.0)

106.0 
(38.0–249.6)

85.5 
(10.0–306.0)
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ADRIATIC: PD-L1 blockade improves 
OS in LD-SCLC
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  48/133 (36.1)   74/131 (56.5) 0.55 (0.38–0.79)
  67/131 (51.1)   72/135 (53.3) 0.94 (0.67–1.31)
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37/79 (47) 51/80 (64) 0.59 (0.38–0.90)

  64/153 (41.8)   71/154 (46.1) 0.90 (0.64–1.27)

  53/142 (37.3)   67/143 (46.9) 0.75 (0.52–1.07)
  62/122 (50.8)   79/123 (64.2) 0.71 (0.51–0.99)

68.0
(95% CI, 61.9–73.3)

56.5
(95% CI, 50.0–62.5)

58.5
(95% CI, 52.3–64.3)

47.6
(95% CI, 41.3–53.7)
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(95% CI)
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(97.195% CI, 0.59–0.98)
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All patients, intention-to-treat analysis
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Female

Race
White
Asian

Geographic region
Asia
Europe
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WHO performance-status score at screening 
0
1
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Current or former smoker
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Tumor–node–metastasis stage
I or II
III

Previous chemotherapy
Carboplatin–etoposide
Cisplatin–etoposide
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Stable disease
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Receipt of prophylactic cranial irradiation
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No
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  65/130 (50.0)   90/137 (65.7) 0.68 (0.49–0.93)
  72/131 (55.0)   75/121 (62.0) 0.91 (0.66–1.26)

  70/129 (54.3)   73/120 (60.8) 0.91 (0.65–1.26)
46/94 (49)   75/112 (67.0) 0.60 (0.41–0.86)
23/41 (56) 21/34 (62) 0.88 (0.49–1.61)

  60/133 (45.1)   82/131 (62.6) 0.64 (0.46–0.90)
  79/131 (60.3)   87/135 (64.4) 0.91 (0.67–1.24)

129/241 (53.5) 154/240 (64.2) 0.78 (0.62–0.99)
10/23 (43) 15/26 (58) 0.62 (0.27–1.37)

14/33 (42) 19/34 (56) 0.71 (0.35–1.42)
125/231 (54.1) 150/232 (64.7) 0.77 (0.61–0.98)

44/91 (48) 57/88 (65) 0.61 (0.41–0.90)
  95/173 (54.9) 112/178 (62.9) 0.86 (0.65–1.13)

108/195 (55.4) 122/187 (65.2) 0.77 (0.60–1.00)
31/69 (45) 47/79 (59) 0.72 (0.45–1.13)

15/31 (48) 18/34 (53) 1.00 (0.50–1.99)
106/191 (55.5) 130/200 (65.0) 0.81 (0.62–1.04)

18/42 (43) 21/32 (66) 0.50 (0.26–0.94)

18/32 (56) 27/32 (84) 0.45 (0.24–0.83)
43/79 (54) 50/80 (62) 0.89 (0.59–1.34)

  78/153 (51.0)   92/154 (59.7) 0.79 (0.58–1.07)

  65/142 (45.8)   84/143 (58.7) 0.73 (0.53–1.01)
  74/122 (60.7)   85/123 (69.1) 0.80 (0.59–1.09)

48.8
(95% CI, 42.2–55.0)

36.1
(95% CI, 29.9–42.2)

46.2
(95% CI, 39.6–52.5)

34.2
(95% CI, 28.2–40.3)

Durvalumab

Placebo
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ited-stage small-cell lung cancer.26 Previous trials 
of adjuvant and maintenance systemic therapy 
also did not show significant improvements in 
outcomes in patients with limited-stage small-
cell lung cancer.27-30 In our trial, the first planned 
interim analysis showed that, among patients 
with limited-stage small-cell lung cancer who 
had not had disease progression after definitive 
concurrent chemoradiotherapy, the use of adju-
vant durvalumab therapy resulted in significant 
improvements, as compared with placebo, in the 
two primary end points of overall survival and 
progression-free survival.

With standard concurrent chemoradiotherapy, 
the median overall survival is 25 to 30 months, 
and 5-year overall survival is 29 to 34%.7-11 This 
interim analysis of the ADRIATIC trial showed 
an overall survival at 3 years of 56.5% with adju-
vant durvalumab therapy. In contrast, the 3-year 
overall survival was 47.6% in the placebo group, 
and the median overall survival was 33.4 months, 
which exceeded that reported in previous phase 
3 trials.7-9 For example, the Concurrent Once-Daily 
versus Twice-Daily Radiotherapy (CONVERT) trial 
established a median overall-survival benchmark 
of 25.4 to 30.0 months.8,9 The finding regarding 

Table 2. Objective Responses (Intention-to-Treat Population).*

End Point
Durvalumab 

(N = 264)
Placebo 
(N = 266)

Objective response

No. of patients who could be evaluated† 175 169

No. of patients with a response 53 54

Percentage of patients with a response (95% CI) 30.3 (23.6–37.7) 32.0 (25.0–39.6)

Best objective response — no./total no. (%)‡

Complete response 5/175 (2.9) 4/169 (2.4)

Partial response 48/175 (27.4) 50/169 (29.6)

Stable disease for ≥7 wk 94/175 (53.7) 76/169 (45.0)

Progressive disease 24/175 (13.7) 33/169 (19.5)

Could not be evaluated§ 4/175 (2.3) 6/169 (3.6)

Duration of response

No. of patients with a response 53 54

Disease progression or death — no./total no. (%) 22/53 (42) 23/54 (43)

Censored data — no./total no. (%) 31/53 (58) 31/54 (57)

Median duration of response (95% CI) — mo¶ 33.0 (22.4–NR) 27.7 (9.6–NR)

Ongoing response at 12 mo (95% CI) — %¶ 74 (59–84) 60 (44–73)

Ongoing response at 18 mo (95% CI) — %¶ 71 (57–82) 55 (39–68)

*  Tumor response was assessed by means of blinded independent central review, with the use of tumor assessment at 
randomization (after concurrent chemoradiotherapy) as the baseline for the determination of subsequent objective re-
sponse during the trial. Data shown include confirmed and unconfirmed responses. Percentages may not total  
100 because of rounding. NR denotes not reached.

†  The analysis was performed with data from patients who had measurable disease at baseline; 89 patients in the dur-
valumab group and 97 in the placebo group did not have measurable disease at baseline after an objective response to 
concurrent chemoradiotherapy and could not be evaluated for further response during the trial.

‡  Data shown include confirmed and unconfirmed responses. In the durvalumab group, eight patients had an uncon-
firmed partial response, and in the placebo group, one patient had an unconfirmed complete response and nine had 
an unconfirmed partial response. All the other best responses were confirmed responses. Progressive disease was as-
sessed according to the Response Evaluation Criteria in Solid Tumors, version 1.1.

§  In the durvalumab group, three patients had incomplete postbaseline assessments and one had no evidence of disease 
at baseline (i.e., had a complete response at trial enrollment after the receipt of concurrent chemoradiotherapy). In the 
placebo group, five patients had incomplete postbaseline assessments and one had stable disease for less than  
7 weeks.

¶  The median duration of response and the percentages of patients with an ongoing response were calculated with the 
use of the Kaplan–Meier method.
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(95% CI: 51.9–65.3) (Fig. 2c and Table 2) and 57.8% (95% CI: 48.2–66.1) 
and 60.1% (95% CI: 49.2–69.4) in patients with stable and active BMs, 
respectively (Table 2). In total, 138 (52.5%) patients had measurable CNS 
disease at baseline (stable BMs: n = 77; active BMs: n = 61). The propor-
tion of these patients with confirmed CNS ORR overall was 71.7% (95% CI: 
64.2–79.3) and 79.2% (95% CI: 70.2–88.3) and 62.3% (95% CI: 50.1–74.5) 
in patients with stable and active BMs, respectively (Table 2). Within the 
active BMs subgroup, CNS ORR was reported in 19 out of 23 patients 
(82.6% (95% CI: 67.1–98.1)) and in 19 out of 38 patients (50.0% (95% CI, 
34.1–65.9)) with untreated and previously treated/progressing BMs, 
respectively (post hoc analysis). The best percentage change in CNS 
target lesion size is shown in Fig. 3b.

Overall efficacy in the no baseline BMs cohort
The proportion of patients in the no baseline BMs full analysis set with 
confirmed ORR was 62.7% (95% CI: 56.5–68.8) (Table 2). A total of 23 
patients (9.5%) had a complete response, and 128 (53.1%) patients had 
a partial response (Table 2). Most responses (140/151) were reported 
by 6 months; at the time of analysis, response was ongoing in more 
than 50% of patients (n = 151 (62.7%)), and, therefore, median DOR 
was not calculated (Extended Data Fig. 1b). In a post hoc analysis of 
patients with measurable disease at baseline (n = 215), confirmed ORR 
was 68.4% (95% CI: 62.2–74.6) (Table 2). The best percentage change in 
target lesion size is shown in Fig. 3c. OS data were immature at the time 
of analysis (17.0% maturity); 12-month OS was 90.6% (95% CI: 86.0–93.8) 

12-month PFS:
61.6%

(95% CI: 54.9–67.6)

12-month OS:
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Fig. 2 | Kaplan–Meier analysis of key efficacy endpoints in patients with baseline BMs. a, Overall PFS. b, OS. c, CNS PFS per RECIST 1.1 as assessed by ICR. Tick marks 
indicate censored data. Analysis was based on the full analysis set.
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PFS was selected as the primary endpoint in the BMs cohort 
because it was anticipated that a large proportion of this patient 
population may have no measurable disease at baseline and to mini-
mize any potential confounding effect from prior locally directed 
therapy28. The 12-month overall PFS rate was 61.6% (95% CI: 54.9–67.6)  
in patients with baseline BMs. Overall ORR (including patients  

with no measurable disease at baseline) was lower in patients with 
stable BMs (49.7%) compared to patients with active BMs (54.7%); 
however, in line with clinical expectations, a post hoc analysis of  
ORR in patients with measurable disease at baseline revealed a higher 
ORR in the stable BMs subgroup (67.0%) versus the active BMs sub-
group (60.7%). The different trends observed are likely explained  
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Fig. 3 | Best percentage change in target lesions. a, Best percentage change 
from baseline in target lesion size in patients with baseline BMs and measurable 
disease at baseline (full analysis set). b, Best percentage change from baseline in 
CNS target lesion size in patients with baseline BMs and measurable CNS disease 
at baseline. c, Best percentage change from baseline in target lesion size, in 
patients with no baseline BMs and measurable disease at baseline (full analysis 
set). All patients had at least one post-baseline scan. Responses were assessed per 

RECIST 1.1 by ICR. A value of +20% was imputed as best percentage change from 
baseline if best percentage change could not be calculated because of missing 
data in the following situations: a patient had a new lesion or progression of 
non-target lesions or target lesions or a patient had withdrawn because of PD and 
had no evaluable target lesion data before or at PD. The dashed line indicates a 
30% decrease in tumor size (partial response). Asterisks indicate imputed values.

DESTINY-Breast12: Trastuzumab-DXT has 
excellent CNS activity in r/r Her2/neu+ BC

Harbeck et al, Nat Med 2024



Key eligibility criteria

• Stage IIA–IIIB resectable 
NSCLC (AJCC 8th edition)

• EGFR/ALK wild-type

• ECOG PS 0 or 1

Arm 1: Oleclumab + durvalumab 
+ platinum-doublet CT*

(N=76)

Arm 2: Monalizumab + durvalumab
+ platinum doublet CT* 

(N=72)

Oleclumab + durvalumab

R

Stratification by 
PD-L1 TPS 

(<1% vs ³1%)

Monalizumab + durvalumab

Arm 4: Dato-DXd + durvalumab 
+ single-agent platinum CT†

(N=54)
Durvalumab

Arm 3: Volrustomig + CT*
(N » 70) Volrustomig

Safety and 
efficacy 

follow-upSu
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y‡
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Adjuvant for
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Primary endpoints 
• pCR rate§
• Safety and tolerability

Key secondary endpoints
• mPR rate§ and EFS
• Feasibility to surgery

Statistical considerations
• This study was not powered to make direct statistical comparisons between arms. 
• Descriptive statistics are summarised and presented. 
• The primary intent was to look for preliminary efficacy signals by calculating pCR rates.

0

20

40

60

80

100

0

20

40

60

80

100

0

20

40

60

80

100mITT*
N=60

mITT*
N=44

20.0%
26.7%

34.1%

45.0%
53.3%

65.9%

pC
R

 a
nd

 m
PR

 ra
te

 (%
)

mITT*
N=60

pCR mPR pCR mPR pCR mPR

Arm 1
Oleclumab + durvalumab + CT

Arm 2
Monalizumab + durvalumab + CT

Arm 4
Dato-DXd + durvalumab + CT

NEO… 92.2% 92.1% 95.8% SURGERY RATES

Dascone et al, WCLC 2024

Neo-COAST 02: ADC (Dato-DXT) going 
to the perioperative setting in NSCLC



Nature Medicine

Article https://doi.org/10.1038/s41591-024-03254-6

6,061 patients enrolled between May 2020 and March 2024 

Excluded (N = 3,821)
1. Enrolled in associated interventional phase 3 trials (N = 1,266)
2. Rectal cancer (cohort B) (N = 716)
3. Rectal cancer stages I–III (N = 176)

Confirmed pStage 0 (N = 1)
Incomplete filling of pathological stage into EDC or unknown primary location (N = 345)4.

5.
6. Incomplete (R1/R2) resection or RX (N = 206)
7. Incomplete clinical follow-up data (N = 960)
8. Cases with samples failing QC (N = 18)
9. Complete withdrawal of informed consent (N = 27)
10. Missing ctDNA in MRD or surveillance window (N = 39)
11. <6 months of clinical follow-up (N = 67)

2,240 patients with ctDNA testing available after surgery 

MRD window DFS and OS
analysis cohort (N = 2,109)

Excluded (N = 131)
Missing ctDNA at the
MRD window (n = 130)
DFS/OS event or censored 
before the MRD timepoint 
(n = 1)

Excluded (N = 446)
Missing ctDNA at the 
surveillance window (n = 446)

Surveillance window OS
analysis cohort (N = 1,794)

Surveillance window DFS
analysis cohort (N = 1,791)

Excluded (N = 449)
Missing ctDNA at the
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pts is linked to superior outcome



Muller et al, Cell Reports 2023

GDF-15 is central for progressive cancer 
cachexia and can be targeted in mice
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Placebo 
(N = 45)

Ponsegromab, 
100 mg 
(N = 46)

Ponsegromab, 
200 mg 
(N = 46)

Ponsegromab, 
400 mg 
(N = 50)

All Patients 
(N = 187)

Median age (IQR) — yr 66 
(57–71)

73 
(64–76)

66 
(60–72)

67 
(60–72)

67 
(60–74)

Female sex — no. (%) 17 (38) 19 (41) 15 (33) 18 (36) 69 (37)

Race — no. %†

White 26 (58) 27 (59) 28 (61) 35 (70) 116 (62)

Asian 18 (40) 19 (41) 18 (39) 15 (30) 70 (37)

Not reported 1 (2) 0 0 0 1 (1)

Median weight (IQR) — kg 53.8 
(46.0–58.4)

50.2 
(43.4–61.2)

55.2 
(47.0–69.5)

58.1 
(50.9–67.4)

54.8 
(46.0–63.8)

Body-mass index

Median (IQR) 19.0 
(17.2–21.3)

19.3 
(17.5–21.2)

20.6 
(17.7–24.1)

20.5 
(19.2–22.8)

19.8 
(17.6–22.3)

<20 — no. (%) 30 (67) 28 (61) 22 (48) 19 (38) 99 (53)

Percent weight loss during 6 mo be-
fore screening — no. (%)

<5% 6 (13) 10 (22) 9 (20) 5 (10) 30 (16)

5 to <10% 21 (47) 15 (33) 12 (26) 21 (42) 69 (37)

≥10% 18 (40) 21 (46) 25 (54) 24 (48) 88 (47)

BMI-adjusted weight-loss category‡

No. of patients (%)

Category 1 0 0 1 (2) 1 (2) 2 (1)

Category 2 0 6 (13) 3 (7) 5 (10) 14 (7)

Category 3 15 (33) 18 (39) 24 (52) 20 (40) 77 (41)

Category 4 30 (67) 22 (48) 18 (39) 24 (48) 94 (50)

Median category (IQR) 4 (3–4) 3 (3–4) 3 (3–4) 3 (3–4) 4 (3–4)

Cancer type — no. (%)

Non–small-cell lung 15 (33) 17 (37) 21 (46) 21 (42) 74 (40)

Pancreatic 14 (31) 16 (35) 15 (33) 14 (28) 59 (32)

Colorectal 16 (36) 13 (28) 10 (22) 15 (30) 54 (29)

Cancer stage — no. (%)

I 0 1 (2) 0 1 (2) 2 (1)

II 3 (7) 5 (11) 4 (9) 2 (4) 14 (7)

III 12 (27) 10 (22) 8 (17) 4 (8) 34 (18)

IV 30 (67) 30 (65) 34 (74) 43 (86) 137 (73)

Median interval from cancer diag-
nosis to randomization 
(IQR) — mo

15.3 
(4.6–33.7)

10.6 
(3.2–24.0)

10.9 
(3.5–21.7)

11.2 
(4.8–24.3)

11.7 
(4.0–26.4)

Receipt of systemic anticancer thera-
py — no. (%)§

Any 42 (93) 42 (91) 41 (89) 43 (86) 168 (90)

Platinum-based 17 (38) 15 (33) 18 (39) 18 (36) 68 (36)
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dian age was 67 years (interquartile range, 60 to 
74), and 37% were women; 62% were White, and 
37% were Asian, with underrepresentation of Black 
patients. The median weight was 54.8 kg (inter-
quartile range, 46.0 to 63.8). The median interval 
from cancer diagnosis to randomization was 
11.7 months (interquartile range, 4.0 to 26.4). The 
highest proportion of patients with stage IV dis-
ease in any cancer type was in the ponsegromab 
400-mg group (86%, as compared with 65 to 74% 
in the other three groups). Most of the patients 
(90%) were receiving systemic anticancer thera-
pies at the time of randomization. Overall, 36% 
of the patients were receiving platinum-based 
chemotherapy. The percentage of patients who 
were receiving palliative care was similar across 
trial groups. The median serum GDF-15 level was 
3903 pg per milliliter (interquartile range, 2366 

to 7677). The level of inflammation at baseline 
was similar across groups (Table S3).

Change in Body Weight
According to the post hoc Bayesian analysis, the 
increase in weight from baseline in all three pon-
segromab groups was significant as compared 
with the placebo group at 12 weeks. The between-
group difference was 1.22 kg (95% credible inter-
val, 0.37 to 2.25; posterior probability, <0.05) in 
the 100-mg group, 1.92 kg (95% credible inter-
val, 0.92 to 2.97; posterior probability, <0.05) in 
the 200-mg group, and 2.81 kg (95% credible 
interval, 1.55 to 4.08; posterior probability, <0.05) 
in the 400-mg group (Fig. 1 and Table S4). The 
effect of ponsegromab on weight was consistent 
across various sensitivity analyses, including the 
post hoc Bayesian Emax analyses with the on-
treatment estimand (Fig. 1), and with the incor-
poration of a vague prior for the placebo change 
from baseline at 12 weeks (Table S5). The effect 
was also similar in the prepecified Bayesian 
Emax analyses with the on-treatment estimand 
with the incorporation of both informative and 
vague placebo priors and with the treatment-
policy estimand (Fig. S6 and Tables S6 and S7). 
Supplementary analysis showed an estimated 
difference with placebo in the mean percent 
change from baseline in body weight at week 12 
of 2.21 percentage points (95% credible interval, 
–0.20 to 4.46) in the 100-mg group, 2.99 per-
centage points (95% credible interval, 0.64 to 
5.35) in the 200-mg group, and 5.46 percentage 
points (95% credible interval, 3.05 to 7.87) in the 
400-mg group. Greater weight gain was ob-
served in all the ponsegromab groups than in 
the placebo group at week 8 (Tables S8 and S9).

The effect of 400 mg of ponsegromab on 
weight was consistent across key subgroups, in-
cluding cancer type, quartile of serum GDF-15 
level, platinum chemotherapy exposure, BMI, 
and baseline systemic inflammation as assessed 
by either the ratio of C-reactive protein to albu-
min27 or by the modified Glasgow Prognostic 
Score28 (Fig. 2 and Fig. S7). Changes in weight 
were consistent with GDF-15 suppression at 12 
weeks, with a median factor change from base-
line in the unbound GDF-15 level of 0.15 (inter-
quartile range, 0.03 to 1.02) in the 100-mg 
group, 0.07 (interquartile range, 0.02 to 0.75) in 
the 200-mg group, and 0.02 (interquartile range, 
0.02 to 0.04) in the 400-mg group, as compared 

Figure 1. Change from Baseline in Body Weight at 12 Weeks.

Shown is the primary end point (the change in weight from baseline to 12 
weeks) among patients with cancer cachexia in the ponsegromab groups 
and the placebo group. The primary end point was analyzed with the use of 
a hierarchical Emax model applied to week 12 results from a Bayesian joint 
longitudinal analysis, after adjustment for the competing risk of death and 
treatment policy for other intercurrent events, such as treatment discontin-
uation (in graph at left). The primary end point was also analyzed in a simi-
lar manner with the use of an on-treatment estimand in which all observa-
tions that were made after an intercurrent event were censored (in graph at 
right). No multiplicity adjustments were made, and credible intervals (indi-
cated by I bars) should not be used in place of hypothesis testing.
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Table 2. Secondary End Points.*

End Point Baseline Change from Baseline at Week 12

N1†
Observed 

Mean N2†
Observed 

Mean
Modeled Mean 

 (95% Credible Interval)

Modeled Mean Difference 
 from Placebo 

(95% Credible Interval)

Patient-reported outcome

FAACT–Anorexia and Cachexia Subscale‡

Placebo 42 27.5±7.9 30 0.5±8.3 0.57 (–1.64 to 2.79) NA

Ponsegromab, 100 mg 43 27.3±7.8 27 5.5±7.2 4.68 (2.25 to 7.11) 4.12 (0.86 to 7.34)

Ponsegromab, 200 mg 41 28.4±9.2 33 1.2±10.1 1.30 (–1.02 to 3.49) 0.73 (–2.40 to 3.91)

Ponsegromab, 400 mg 47 27.0±9.3 30 4.2±5.8 5.07 (2.71 to 7.52) 4.50 (1.29 to 7.77)

FAACT–5-Item Anorexia Symptom Scale§

Placebo 42 11.9±4.2 30 –0.2±4.5 0.22 (–1.02 to 1.45) NA

Ponsegromab, 100 mg 43 11.0±3.9 27 3.1±4.2 2.43 (1.15 to 3.63) 2.20 (0.36 to 3.99)

Ponsegromab, 200 mg 41 12.2±5.2 33 –0.2±5.4 0.20 (–0.99 to 1.42) –0.02 (–1.73 to 1.72)

Ponsegromab, 400 mg 47 11.0±4.8 30 2.5±3.7 2.62 (1.37 to 3.87) 2.39 (0.61 to 4.15)

Digital end point¶

Nonsedentary physical activity — min/day

Placebo 44 228.1±109.8 12 –29.9±100.5 –41.09 (–67.59 to –15.55) NA

Ponsegromab, 100 mg 46 220.1±119.3 17 –13.9±58.8 –20.19 (–44.88 to 3.57) 20.89 (–15.49 to 57.25)

Ponsegromab, 200 mg 43 214.8±115.1 16 –27.0±38.7 –76.51 (–101.91 to –53.19) –35.42 (–70.57 to 0.60)

Ponsegromab, 400 mg 46 243.7±104.1 14 31.6±75.5 30.61 (8.48 to 52.70) 71.70 (37.01 to 107.21)

*  Plus–minus values are means ±SD. The listed analyses are based on post hoc Bayesian joint longitudinal analysis after adjustment for the competing risk of death. No adjustments for 
multiple comparisons were made, and credible intervals should not be used in place of hypothesis testing. NA denotes not applicable.

†  N1 indicates the number of patients who underwent randomization and had available data at baseline; N2 indicates the number of patients who had available data regarding the change 
from baseline to week 12.

‡  Scores on the Functional Assessment of Anorexia Cachexia Treatment–Anorexia Cachexia Subscale (FAACT-ACS) range from 0 to 48, with higher scores indicating a lower burden of 
anorexia and cachexia symptoms.

§  Scores on the FAACT–5-Item Anorexia Symptom Scale (FAACT-5IASS) range from 0 to 20, with higher scores indicating a lower burden of anorexia symptoms.
¶  For end points derived from wrist sensors, patients were included in analyses for any given 7-day monitoring period if there were data for a minimum of 7 hours of awake wear time, 18 

hours of total wear time per day for at least 3 days, or both.
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Table 2. Secondary End Points.*

End Point Baseline Change from Baseline at Week 12

N1†
Observed 

Mean N2†
Observed 

Mean
Modeled Mean 

 (95% Credible Interval)

Modeled Mean Difference 
 from Placebo 

(95% Credible Interval)

Patient-reported outcome

FAACT–Anorexia and Cachexia Subscale‡

Placebo 42 27.5±7.9 30 0.5±8.3 0.57 (–1.64 to 2.79) NA

Ponsegromab, 100 mg 43 27.3±7.8 27 5.5±7.2 4.68 (2.25 to 7.11) 4.12 (0.86 to 7.34)

Ponsegromab, 200 mg 41 28.4±9.2 33 1.2±10.1 1.30 (–1.02 to 3.49) 0.73 (–2.40 to 3.91)

Ponsegromab, 400 mg 47 27.0±9.3 30 4.2±5.8 5.07 (2.71 to 7.52) 4.50 (1.29 to 7.77)

FAACT–5-Item Anorexia Symptom Scale§

Placebo 42 11.9±4.2 30 –0.2±4.5 0.22 (–1.02 to 1.45) NA

Ponsegromab, 100 mg 43 11.0±3.9 27 3.1±4.2 2.43 (1.15 to 3.63) 2.20 (0.36 to 3.99)

Ponsegromab, 200 mg 41 12.2±5.2 33 –0.2±5.4 0.20 (–0.99 to 1.42) –0.02 (–1.73 to 1.72)

Ponsegromab, 400 mg 47 11.0±4.8 30 2.5±3.7 2.62 (1.37 to 3.87) 2.39 (0.61 to 4.15)

Digital end point¶

Nonsedentary physical activity — min/day

Placebo 44 228.1±109.8 12 –29.9±100.5 –41.09 (–67.59 to –15.55) NA

Ponsegromab, 100 mg 46 220.1±119.3 17 –13.9±58.8 –20.19 (–44.88 to 3.57) 20.89 (–15.49 to 57.25)

Ponsegromab, 200 mg 43 214.8±115.1 16 –27.0±38.7 –76.51 (–101.91 to –53.19) –35.42 (–70.57 to 0.60)

Ponsegromab, 400 mg 46 243.7±104.1 14 31.6±75.5 30.61 (8.48 to 52.70) 71.70 (37.01 to 107.21)

*  Plus–minus values are means ±SD. The listed analyses are based on post hoc Bayesian joint longitudinal analysis after adjustment for the competing risk of death. No adjustments for 
multiple comparisons were made, and credible intervals should not be used in place of hypothesis testing. NA denotes not applicable.

†  N1 indicates the number of patients who underwent randomization and had available data at baseline; N2 indicates the number of patients who had available data regarding the change 
from baseline to week 12.

‡  Scores on the Functional Assessment of Anorexia Cachexia Treatment–Anorexia Cachexia Subscale (FAACT-ACS) range from 0 to 48, with higher scores indicating a lower burden of 
anorexia and cachexia symptoms.

§  Scores on the FAACT–5-Item Anorexia Symptom Scale (FAACT-5IASS) range from 0 to 20, with higher scores indicating a lower burden of anorexia symptoms.
¶  For end points derived from wrist sensors, patients were included in analyses for any given 7-day monitoring period if there were data for a minimum of 7 hours of awake wear time, 18 

hours of total wear time per day for at least 3 days, or both.
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Klinisch und akademisch relevant, aktuelle klinische Bedeutung aber unklar (OS? QoL?)!

The concept of GDF-15 inhibition also 
works in cancer cachexia in humans

Groarke et al, NEJM 2024



• ESOPEC (resectable EC FLOT >> CROSS)
• TOPGEAR (periop RCHT = CHT in resectable GC)
• NICHE-3 (Nivo/Relatlimab MSI neadj CRC)
• POD1UM-303/InterAACT 2 (Retifanlimab/CHT >> CHT in mRC) 
• COLLISSION (hep. Meta CRC RFA = surgery)
• TransMet (Hep. Tx in unres. liver only CRC-meta)
• MARIPOSA-2 (Amiv.+Chemo in Osi-res NSCLC)
• NADINA (neoadj Nivo/Ipi >> adj. Nivo in res. MM)
• Tropion-Lung01 (Dato-Dxt >> Docetaxel in NSCLC)
• CABINET (Cabozantinib in NET)

……..

And many more…



THANK YOU!


