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Functional Platelet Generation from Engineered
Megakaryocyte Cell Line Derived from Adult CD34+
Hematopoietic Cells Using a Modified Rotating Bed
Bioreactor.

M. Humbert'?, Y. Grand', C. Rocca’, P. Jeandet, V. Boand’, V.
Tache', O. Naveiras?3, L. Burnier

'EPFL Innovation Park, HemostOD SA, St Sulpice, 2Department of Biomedi-
cal Sciences, University of Lausanne, Laboratory of Regenerative Hemato-
polesis, Lausanne, *Hematology Service, Departments of Oncology and La-
boratory Medicine, Lausanne University Hospital (CHUV), Lausanne

Introduction: Platelet concentrates are crucial for managing
severe thrombocytopenia, particularly prevalent in onco-hae-
matology. Currently, platelets are sourced solely from blood
donations, but their short shelf life (5-7 days) creates signifi-
cant supply challenges, particularly during health crises or hol-
iday periods. To address these limitations, we have developed
a method to generate platelets from an engineered megakar-
yocytic cell line, derived from adult CD34+ hematopoietic cells,
using a modified rotating bed bioreactor.

Methods: CD34+ hematopoietic cells were isolated from G-
CSF-mobilized peripheral blood from adult donors. These cells
were transduced with over 40 different gene combinations,
controlled by doxycycline. Cells were cultured in serum-free
media for expansion and differentiated into megakaryocytes

(MKs) in the absence of doxycycline. Derived megakaryocytes
were characterized by flow cytometry for key surface markers,
including GPllla, GPlIb, GPIb, and GPVI. For platelet production,
cells were transferred to HemostOD’s modified rotating bed re-
actor containing microstructures in a 200 mL bioreactor, where
they were spun at 900 RPM for two hours. The resulting plate-
let-like particles were analysed for surface marker expression
(GPllla, GPIb), membrane integrity using CalceinAM, and func-
tionality through convulxin and thrombin agonist-induced fi-
brinogen binding via flow cytometry.

Results: CD34+ cells transduced with specific homeobox gene
family members exhibited long-term culture capability (up to 4
months) and megakaryocytic differentiation potential. The
megakaryocytes generated from the cell bulk expressed
GPIlla+GPlb+ (16.6% + 3) and GPVI+GPllb+ (8.4% * 3.3) mark-
ers and are polyploids. Platelet-like particles generated in He-
mostOD’s bioreactor were intact and functional, showing
GPllla+GPlb+CalceinAM+ expression and fibrinogen binding
upon activation with convulxin and thrombin (39.35% =+ 15.54),
respectively.

Conclusions: In this study, we successfully established a
megakaryocytic cell line derived from adult CD34+ haemato-
poietic cells that supports megakaryocytic differentiation in
culture. Moreover, megakaryocytes produced from these
transduced cells were able to generate functional platelets us-
ing a modified rotating bed bioreactor system.

SSH/SSMO BEST ABSTRACT & AWARD SESSION - EXPERIMENTAL HEMATOLOGY / ONCOLOGY
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POTENCY TUNED NOVEL CD70 CAR-T CELLS WITH A
COMPUTATIONALLY DESIGNED CD27:CD70 BINDING
INTERFACE FOR ACUTE MYELOID LEUKEMIA

T. Que’, L. S. P. Rudden?, A. Sobczyk', P. Barth?, C. Arber’

'Oncology, Lausanne University Hospital, Lausanne, ?Institute of Bioengi-
neering, EPFL, Lausanne

Introduction: The development of chimeric antigen receptor
(CAR) T cell therapy for AML has met difficulties. Recently,
CD70 emerged as an attractive target due to its differential ex-
pression on malignant versus normal hematopoiesis, evident
role in AML biology, and compelling safety profile. Here, we
adopted a rational approach to generate novel CD70 CARs with
enhanced potency against AML.

Methods: To identify the optimal assembly of CAR structure,
extracellular domain from natural ligand CD27 was paired with
various hinge, transmembrane (TM), endodomains and en-
coded into a third-generation lentiviral vector. To optimize the
CD27-CD70 binding interface, protein design calculations using
physics and deep learning-based algorithms were applied.
CAR-T cells produced with a good manufacturing practice-
compatible protocol were evaluated for cytotoxicity in a se-
quential killing assay co-cultured with CD70+ MOLM-13.GFP-
ffLuc AML cells. In vivo anti-leukemic activity was assessed in

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

a MOLM-13.GFP-ffLuc xenograft or CD70low patient-derived
xenograft model. Off-target screening of final candidate was
performed by Retrogenix Cell Microarray technology.

Results: Among the four CAR assembilies tested, one displayed
robust killing of AML cells (p <0.05, n=3 donors) with signifi-
cantly higher IFNy and IL-2 production in vitro (IFNy: p <0.001,
IL2: p <0.001). At non-curative doses, the construct strongly
suppressed leukemic growth and improved overall survival of
mice in vivo (MOLM-13.GFP-ffLuc: BLI: p <0.01, survival: p
<0.05, n=5 mice/group; PDX: complete leukemia clearance,
n=4 mice/group). A total of 32 affinity-modulated variants with
optimized binding interface were selected from computational
designs and examined functionally. We identified two variants
with better efficacy than the parental construct in vivo (p <0.05,
n=4-8 mice/group), accompanied with long-term persistence
of functional CAR-T cells. Off-target screening of the most po-
tent variant against 6500 human proteins showed no off-target
interactions.

Conclusions: We demonstrated the enhanced potency of our
CD70 CARs with an unique assembly and optimized binding in-
terface, against AML. Our lead candidate has maintained spec-
ificity without off-target interactions. Together, our data
showed the feasibility of integrating computational protein de-
sign in CAR development to identify potent candidates and in-
struct better molecule selection for clinical translation.

Published under the CC license Attribution 4.0 International (CC BY 4.0)
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Comparing stem cell mobilization with chemotherapy
and cytokine (G-CSF) versus cytokine alone in myeloma
patients (MOCCCA): A randomized phase I, open-label,
non-inferiority trial.

B. Jeker, L. Thalmann?, U. Bacher?, H. Nilius*, G. Rhyner®, M.
Soekler?, S. Soltermann®, A. Winkler’, C. Vorburger', M.
Daskalakis®, M. Hoffmann', T. Pabst’

"Medlical Oncology, Inselspital, Bern, ?’Medlical Oncology, Regional Hospital
Thun, Thun, *Hematology, Inselspital, Bern, “*Center for Laboratory Medi-
cine, Inselspital, Bern, *Medical Oncology, HFR Fribourg — Cantonal Hospital,
Fribourg, °Medical Oncology, Biirgerspital Solothurn, Solothurn, ”Medical
Oncology, Hospital Center Biel, Biel

Introduction: In fit patients with newly diagnosed myeloma,
high-dose chemotherapy (HDCT) followed by autologous stem
cell transplantation (ASCT) is considered standard of care. For
mobilization of CD34+ cells for ASCT, combined cytotoxic
chemotherapy and G-CSF is commonly used. However, the im-
portance of cytostatic chemotherapy for reliable mobilization
remains unclear.

Methods: This prospective randomized phase Il non-inferiority
trial compared G-GSF only (G) compared to standard chemo-
therapy/G-CSF (CG) for CD34+ mobilization. The primary end-
point was a less than 15% difference in successful stem cell col-
lection (25-0x106 CD34+ cells/kg b.w. in a single day collection
procedure without additional stimulation with plerixafor) with
the G regimen.

Results: 136 patients were 1:1 randomized. 94 (69%) of all pa-
tients had successful stem cell mobilization with total collected
CD34+ cells >5-:0x106 CD34+ cells/kg in a single day apheresis
procedure without additional plerixafor, 53 (78%) patients in the
CG arm and 41 (60%) in the G arm (p=0-04). With an 18% differ-
ence in favor of the CG therapy, the non-inferiority margin was

not maintained (95% Cl 1%, 34%, p=0-04). The median total
CD34+ yield was 9-:99x106/kg b.w. in CG patients and
7-42x106/kg b.w. in patients with G-CSF alone (p <0-001).
There were no differences in adverse events, hematologic en-
graftment, quality of life, or pain perception between the
groups, but more patients in the G arm needed additional
plerixafor with 18 (26%) patients versus 9 (13%) patients in the
CG arm, respectively (p=0-06). Ultimately, 130 (96%) patients
proceeded to HDCT with ASCT. The median time until neutro-
phil engraftment (neutrophil count >0-5x109/1) after ASCT was
11 (median IQR 10-15) days in CG patients compared to 12 (me-
dian IQR 11-17) days in G patients (p=0-31), and the median time
until platelet engraftment (platelet count =20x109/1) was 12
days in both groups (p=0.17).

Conclusions: Our data indicate that G-CSF only is inferior to
chemotherapy with G-CSF for peripheral CD34+ stem cell mo-
bilization.
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Adjuvant Aspirin Treatment in PIK3CA Mutated Colon
Cancer Patients — The Phase lll, Prospective-Randomized
Placebo-Controlled Multicenter SAKK 41/13 Trial

U. Glller'?, S. Hayoz?, D. Horber*, W. Jochum?®, S. De Dosso®, D.
Koeberle’?, S. Schacher®, R. Inauen®, M. Stahl'®, T. Delaunoit™, T.
Ettrich'?, G. Bodoky'3, P. Michel', T. Koessler', K. Rothgiesser?, S.
Calmonte®, M. Joerger'®"”

'Oncology- & Hematology Center Thun-Berner Oberland, Spital STS AG
Thun, Thun, ?’Medlical Oncology Department, University Hospital Bern, Bern,
3SAKK, SAKK, Bern, “Medizinische Onkologie und Hématologie, Cantonal
Hospital St. Gallen, St. Gallen, °Pathology, Cantonal Hospital St. Gallen, St.
Gallen, °Medical Oncology Department, Oncology Institute of Southern
Switzerland (10Sl), Bellinzona, ’Division of Oncology, Claraspital, Basel, *Di-
vision of Oncology, Cantonal Hospital Winterthur, Winterthur, °Division of
Oncology, Cantonal Hospital Mdinsterlingen, Mdinsterlingen, Clinic for On-
cology and Hematology, Evang. Kliniken Essen-Mitte, Essen, ""Division of
Oncology, Centre Hospitalier Jolimont-Lobbes, Haine-Saint-Paul, ?Depart-
ment of Internal Medicine, Ulm University Hospital, Ulm, *Department of
Oncology, LdszIo Hospital, Budapest, “Department of Gastroenterology,
Rouen University Hospital, Rouen, Department of Oncology, University
Hospital Geneva, Geneva, ®Medjcal Oncology and Hematology, Cantonal
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Hospital St. Gallen, St. Gallen, " Clinical Pharmacology and Toxicology, Uni-
versity Hospital Basel, Basel

Introduction: Retrospective studies suggest adjuvant aspirin to
be protective after colon cancer surgery, but this effect may be
limited to patients with activating PIK3CA mutations. SAKK
41/13 assessed the benefit of adjuvant aspirin in PIK3CA-
mutant colon cancer.

Methods: SAKK 41/13 is a randomized, placebo-controlled,
double-blind international trial. Stage Il and Ill colon cancer pa-
tients with a centrally-confirmed, activating PIK3CA mutation
(exons 9, 20) were included. Patients were randomized 2:1 to
daily aspirin 100mg or placebo for 3 years. The primary end-
point was disease-free survival (DFS), secondary endpoints in-
cluded overall survival (OS), time-to relapse (TTR) and safety.
One-sided type | error was 5% with a power of 80% to detect a
hazard ratio (HR) of <0.456. The computed sample size was
185, with a number needed to screen of 1'088 patients. SAKK
41/13 was prematurely closed due to financial constraints.

Results: We screened 1040 patients for PIK3CA mutations and
randomized 112 patients to aspirin (N=74) and placebo (N=38),

Published under the CC license Attribution 4.0 International (CC BY 4.0)
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respectively. Baseline patient characteristics were well-bal-
anced between groups, with an overall median age of 66 years
(range 29-89) and 42.9% of patients be-
ing female. After a median follow-up of 4
years, 19 DFS events occurred, including
10 in the aspirin group and 9 in the placebo .
group, respectively. The HR for DFS was
0.57 (90% CI1 0.27-1.22) in favor of aspirin

patients with resected, PIKBCA-mutant colon cancer stage Il
and Il

(p=0.11). Five-year DFS rates were 86.5%
(90% ClI: 77.7%-92.0%) in the aspirin
group and 72.9% (90% Cl 55.7%- 84.3%) 0.75
in the placebo group, respectively. The HR
for TTR was 0.49 (90% Cl 0.21-1.19,
p=0.089) in favor of aspirin. Both unstrat-
ified HR for OS (0.71, 90% CI 0.23-2.13,
p=0.3) and stratified HR for OS (0.60
(0.15-2.43) were in favor of aspirin We did
not documend any aspirin-related serious
AEs.

Conclusions: SAKK 41/13 is the first pro-
spective, randomized trial to provide clin-
ical evidence of a protective effect of ad-
juvant aspirin in patients with resected,
PIK3CA-mutant colon cancer, with a clini-
cally relevant 43% DFS improvement and p=0.11
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Onco-hematology care through patients’ eyes: findings
from the 2023 Swiss Cancer Patient Experiences
(SCAPE) survey

C. Arditi", S. Schobinger?, R. Pfau?, A. Heuss?, A. Frei', M. Eicher®*

"Department of Epidemiology and Health Systems, Unisanté, Center for Pri-
mary Care and Public Health & University of Lausanne, Lausanne, 2HOPOS,
HOPOS Umbrella organization Hemato-Oncological Patient Organizations
Switzerland, Aesch, *Institute of Higher Education and Research in
Healthcare (IUFRS), University of Lausanne, Lausanne, *Oncology nursing,
Swiss Association for Nursing Science, Bern

Introduction: Patient-reported experiences of care measures
(PREMSs) are essential for understanding how well the care sys-
tem is addressing both the medical and psychosocial needs of
patients. To date, experiences of patients diagnosed with he-
matological cancer have rarely been investigated in Switzer-
land. Initiated by a patient association, this study aimed to eval-
uate patient-reported experiences among individuals with leu-
kemia, lymphoma, or myeloma to identify areas for
improvement in onco-hematology care.

Methods: We analyzed data from the third Swiss Cancer Pa-
tient Experiences (SCAPE) survey, a cross-sectional, multicen-
ter study conducted in 2023. Patients from 23 cancer centers
across Switzerland were asked to complete a survey on care
experiences before diagnosis, at diagnosis, and during inpa-
tient, outpatient and home care, as well as on survivorship care.

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Rates of positive experiences were compared between patients
with hematological and other cancers.

Results: Of nearly 17,000 invited patients, 7,844 completed the
questionnaire (49% response rate), including 1,126 with hema-
tological cancer (14%). Overall, positive experiences were re-
ported for most aspects of care, with some notable differences
between onco-hematology and other cancer patients. The
highest positive experiences included being treated with re-
spect (95.8%), in regular contact with a reference person
(98.3%), and access to diagnostic testing (91.5%). Lower-rated
experiences included managing long-term symptoms (59.5%),
receiving financial aid information (58.4%) and receiving infor-
mation on late side effects (57.6%). Fewer onco-hematology
patients reported timely access to a specialist (65.7% vs 73.3%)
and adequate support for managing radiotherapy side effects
(69.9% vs 78.5%) compared to other cancer patients. Despite
this, onco-hematology patients rated their overall care slightly
higher than patients with solid tumors (9.14 vs 9.01).

Conclusions: While overall experiences with cancer care were
positive, onco-hematology patients face distinct challenges,
especially in survivorship care. Strengthening collaboration be-
tween cancer centers and patient organizations could help ad-
dress these issues. Theses challenges should be considered in
future developments, in line with the national cancer plan cur-
rently being developed under the leadership of the Federal Of-
fice of Public Health.

Published under the CC license Attribution 4.0 International (CC BY 4.0)
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Temporal flow cytometry analysis unravels the peculiar
phosphorylation and proteolysis dynamics of
Vasodilator-Stimulated Phosphoprotein during
procoagulant COAT platelet generation

L. Veuthey', A. Aliotta’, D. Bertaggia Calderara’, L. Gautier’, C.
Pereira Portela’, M. G. Zermatten', L. Alberio’

'Division of Hematology and Central Hematology Laboratory, Lausanne Uni-
versity Hospital (CHUV) and University of Lausanne (UNIL), Lausanne

Introduction: Abnormal procoagulant platelet (PLT) generation
may lead to bleeding or thrombotic events. The role of the actin

system in platelet activation is only partially described. In this
study, we investigated the role of Vasodilator-Stimulated Phos-
phoprotein (VASP), a key player in actin filament formation, in
the dichotomous generation of aggregating (AGG) and pro-
coagulant (COAT) PLTs.

Methods: PLTs from healthy controls were activated in vitro
with convulxin (CVX, collagen analogue) plus thrombin (THR) in
2.5 mM calcium while monitoring AGG and COAT PLT genera-
tion using PAC1-PE and Annexin V-Cy5. PLTs were fixed and
permeabilized at baseline and at different timepoints up to 8
min after activation. VASP protein and phosphorylation levels at
serine 239 (S239) were assessed by flow cytometry using
FITC-coupled anti-(phospho-S239)-VASP antibodies. COAT
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Figure: Maonitoring and modulation of the phosphorylation at Serine 239 (5239) and protein level of Vasodilator
Stimulated Phosphoprotein (VASP) and its impact on procoagulant COAT platelet phenotype. Temporal analysis
by phosphoflow of (A) protein level (n=4) and (B) phosphorylation at 5239 (n=5) of VASP in aggregatory (black
line) versus procoagulant COAT platelets (grey line). Prior platelet stimulation with convulxin-plus-thrombin,
platelet incubation with calpain inhibitors MG-132 and Calpeptin but not proteasome inhibitors Bortezomib and
Carfilzomib prevents (C) VASP proteclysis in COAT platelets compared to baseline (dashed line) (n=4-5) and
increases (D) Annexin V levels on the surface of COAT platelets compared to vehicle [C, DMSO contrel) (n=4-5).
Platelet incubation with protein kinase A and G activators (Prostaglandin E1 [PGE1], Sodium Nitroprusside [SNP]
and Cilostazol [Cilo]) resp. inhibitor H-89 (E) increase resp. decrease the procoagulant COAT platelet generation
potential compared to vehicle (C, DMSO or ethanol as appropriate) (n=4-6). Data are shown as mean * standard
deviation. Mann-Whitney (panels A and B) or Kruskal-Wallis (panels C to E) statistical tests were performed. P-

values, *<0.05, **<0.01, ***<0,001, ****<0.0001
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PLT generation was monitored after addition of modulators of
VASP protein level (proteasome/calpain inhibitors) and VASP
phosphorylation (protein kinase A [PKA] and G activators/inhib-
itors).

Results: Upon CVX+THR stimulation, VASP protein level in
COAT PLTs significantly decreased, reaching 10.9% * 2.9% of
the baseline level 8 min after activation. VASP S239 phosphor-
ylation also decreased in COAT PLT down to 43.1% * 8.9% of
baseline. Calpain inhibitors (MG-132, calpeptin) but not pro-
teasome inhibitors (bortezomib, carfilzomib) prevented the de-
crease in VASP protein level. Calpain-inhibited COAT PLTs re-
tained 2.5-fold higher Annexin V levels at their surface and re-
mained bigger than control (data not shown). PKA/G activators
(sodium nitroprusside, cilostazol, prostaglandin E1) increased
VASP S239 phosphorylation and reduced COAT PLT genera-
tion, while PKA/G inhibitor H89 decreased VASP S239 phos-
phorylation in resting PLTs and spontaneously generated high
COAT PLT levels.

Conclusions: Calpain inhibition not only prevents the decrease
in VASP protein levels in COAT PLTs, but it also maintains a
higher level of Annexin V on COAT PLTs, by lowering micropar-
ticles generation. Moreover, while increased VASP S239 phos-
phorylation through PKA/G pathway inhibits COAT PLT gener-
ation, decreased phosphorylation spontaneously generates
COAT PLTs, possibly by suppressing baseline platelet inhibi-
tion. Here, we propose that modulation of VASP phosphoryla-
tion and calpain activity could be promising strategies for fine-
tuning platelet procoagulant phenotype.

371

injury site. To unravel the pathway involved in the observed
phenotype, RNAseq of miR-150-overexpressing or control
thrombocytes was performed. Among the effected transcripts,
we identify one downregulated, predicted target of miR-150:
microtubule associated serine/threonine kinase like (mastl), a
protein involved in the regulation of the phosphorylation of the
VASP protein.

Conclusions: The increased level of miR-150 in zebrafish
thrombocytes resulted in their reduced aggregation at the in-
jury site, and resistance to P2Y12 inhibitor treatment. We iden-
tified the downregulation of mastl transcript as a potential bio-
logical pathway responsible for these observations. We are cur-
rently investigating whether reduction in MASTL in human
platelets can recapitulate the zebrafish phenotype.

409

Zebrafish microRNA-150 controls thrombocyte function
and clopidogrel response through the regulation of mastl
protein

P. Ciepla', R. J. Fish?, S. Nolli', S. Dunoyer-Geindre', J. Charlon’, J.-
L. Reny?, M. Neerman-Arbez?, P. Fontana*

'Geneva Platelet Group, University of Geneva, Geneva, *Genetic Medicine
and Development, University of Geneva, Geneva, *General Internal Medi-
cine, Geneva University Hospital, Geneva, “*Angiology and Haemostasis, Ge-
neva University Hospital, Geneva

Introduction: Thrombosis is a common underlying pathology of
many cardiovascular diseases. Antiplatelet drugs are a primary
treatment strategy to prevent its recurrence. However, the ac-
tion of existing therapies is nonuniform, leading to the develop-
ment of bleeding events or reoccurrence of thrombosis in some
patients. This results from our poor understanding of factors
regulating thrombocyte function. The microRNA-150 (miR-150)
has been associated with platelet reactivity in multiple clinical
studies, making it a promising candidate for biomarkers of car-
diovascular events. However, the mechanism by which this
miRNA regulates the thrombocyte function remains enigmatic.

Methods: To functionally validate miR-150 as a potential bi-
omarker of platelet function, we developed a zebrafish model
based on the real-time, in vivo monitoring of thrombus for-
mation upon laser-induced venous injury in the presence or ab-
sence of an antiplatelet therapy. We also generated a zebrafish
line overexpressing this miRNA specifically in thrombocytes.

Results: The miR-150 overexpression strategy in zebrafish re-
sulted in a 30.84 +/- 2.77-fold increase in its miR-150 level in
thrombocytes. This miRNA manipulation resulted in a de-
creased number of thrombocytes in the forming thrombus (39.7
+/- 7.8% lower) and reduced thrombus size (29.8 +/- 11.0%) af-
ter the venous laser injury, as compared to the control. Inter-
estingly, overnight treatment of larvae with a P2Y12 inhibitor
(clopidogrel) had no effect on thrombus formation in our assay,
while treatment with a cyclooxygenase inhibitor (aspirin) re-
sulted in a further decrease in thrombocyte aggregation at the
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An observational biomarker study illustrates impaired
elimination and toxicity of hemolysis products in Sickle
Cell Disease patients

A. Rovo', M. Gavillet?, J. Brodard', C. Chirlias?, A. Haynes?, L. Njue',
I. Chanias’, A. Batista Mesquita?, C. Medri', G. Tsilimidos?, L.
Veuthey?, A. Schnell*®, S. Graeter*®, J. Adam*®, T. Gentinetta*®, S.
Mena Perez*®, D. Couto*®, N. Hadorn®, M. Keiser®, R. Merki’, K.
Bieri®, L. Alberio?, F. Grandoni?, E. Levrat®, K. Samii®, A. Angelillo-
Scherrer', M. Saxenhofer*®, A. Schaub*®

'Department of Hematology and Central Hematology Laboratory, Inselspital,
Bern University Hospital, Bern, ?Service and Central Laboratory of Haema-
tology, Department of Oncology and Department of Laboratories and Pa-
thology, Lausanne University Hospital (CHUV), Lausanne, *Department of
Clinical Research, University of Bern, Bern, *CSL Biologics Research Centre,
CSL, Bern, °CSL Biologics Research Centre, Swiss Institute for Translational
and Entrepreneurial Medicine, sitem-insel, Bern, °Department of Hematol-
ogy and Central Hematology Laboratory, 'Inselspital, Bern University Hospi-
tal, Bern, ’Oncology and Hematology Department, Aarau Cantonal Hospital,
Aarau, ®Department of Hemato-Oncology, Hopital Cantonal Fribourg, Fri-
bourg, °Clinical Hematology Unit, Geneva University Hospitals (HUG), Ge-
neva

Introduction: Sickle Cell Disease (SCD) is the most common in-
herited haemoglobinopathy worldwide. To investigate the com-
plex pathophysiology of SCD-related haemolysis, a compre-
hensive panel of biochemical parameters comparing SCD pa-
tients and healthy controls was investigated.

Methods: A cross-sectional observational study was con-
ducted in two university hospitals, including adult SCD patients
(HbSS and S/B-thalassemia) at baseline (routine visit) and con-
trols matched for age (<30, =30 years), sex, and ethnicity. 105
biochemical parameters were investigated from blood and
urine. Linear or logistic regression were used for comparing
groups, adjusting for age, sex, and ethnicity.

Results: Between June 2020 and February 2023, 36 SCD pa-
tients and 36 controls with comparable demographic charac-
teristics were included in the study. We found a strong eleva-
tion of reactive haeme compounds in SCD plasma. Cell-free
haemoglobin (cfHb) was 20 times higher in SCD than in controls
(Fig. 1a), and haptoglobin (Hp), the natural scavenger of cfHb,
was decreased 13-fold (Fig. 1b). Hp-Hb complex — a novel bi-
omarker introduced for the first time in this study — showed a
6-fold reduction in SCD compared to controls (Fig. 1c). The
haeme scavenger haemopexin (Hpx) was also depleted in SCD
(2.3-fold) compared to controls (Fig. 1d). We discovered signif-
icantly elevated spectroscopic haeme signatures on non-spe-
cific protein binders of haeme (e.g., albumin; Fig. 1e) and altered
biomarkers of endothelial cell activation (VCAM-1, soluble E-
selectin and P-selectin), inflammation (IL-8, uPAR, MCP1,
TNFalpha and TNFR1), kidney damage (albuminuria, NGAL) and
haemostatic dysregulation (D-Dimer, thrombin generation), in-
dicating down-stream consequences of accumulated haemol-
ysis products in SCD.
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Conclusions: Hp-Hb complex arises as a promising biomarker
to better illustrate cfHb elimination downstream of RBC lysis.
We hypothesize that Hp-Hb complex depletion is related to
chronic haemolysis in SCD, resulting in exhaustion of Hp and a
decreased capacity to bind further cfHb. Hp and Hpx depletion

results in increased non-specific binding and interaction of
haeme with circulating and vascular cells, leading to toxicity,
which is a major driver of SCD pathology. Together, these find-
ings confirm a role for Hb and haeme as promising targets for
future therapeutic interventions.

Figure 1. Impaired clearance of haemolysis products in Sickle Cell Disease (SCD)

patients compared to healthy controls (HC).

(a) Significantly increased plasma concentrations of cell-free haemoglobin (cfHb) in SCD. A
dashed horizontal line indicates the lower sensitivity limit of this assay. (b) Exhausted levels
of haptoglebin (Hp) in SCD. (¢) Haptoglobin-haemoglobin complex (Hp-Hb) is lower in
SCD. (d) Haeme scavenger haemopexin (Hpx) is depleted in SCD compared to HC. (e)
The concentration of non-specific protein binders of haeme (NPBH) is significantly
increased in SCD. P-values for all comparisons (a to e) are < 0.001
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Hypercoagulability combined with routine laboratory
parameters accurately predicts liver cirrhosis
decompensation

M. G. Zermatten', M. Fraga?, D. Bertaggia Calderara’, A. Aliotta’, C.
Pereira Portela’, E. Mdawar-Bailly?, F. Artru®, M. Marx?, J. Wakim
El-Khoury?, M. Faouzi*, D. Moradpour?, L. Alberio’

'Division of Hematology and Central Hematology Laboratory, Lausanne Uni-
versity Hospital, Lausanne, ?Division of Gastroenterology and Hepatology,
Lausanne University Hospital, Lausanne, *Service des Maladies du Foie,
CHU de Rennes, Université de Rennes et Institut NuMeCan INSERM U'?¥,
Rennes, *‘Department for Epidemiology and Health System, Unisanté, Lau-
sanne

Introduction: Liver cirrhosis (LC) is a complex disease associ-
ated with hypercoagulability. Data suggest that hypercoagula-
bility itself may drive LC progression/decompensation. Individ-
ual patients’ coagulation profiles can be investigated using
thrombin generation assays (TGA). Here, we aimed to explore
the relation between hypercoagulability and the occurrence of
LC decompensation, venous thromboembolic events (VTE),
bleeding, and death. We also aimed to develop predictive mod-
els for these LC complications.

Methods: We performed a prospective single-centre study at
the Lausanne University Hospital (CHUV), Switzerland. We in-
cluded 303 non-anticoagulated adult patients with LC of all ae-
tiologies and stages, with a planned one-year follow-up. The
outcomes were LC decompensation, VTE, bleeding, and death.
Ex vivo TGA (ST Genesia, Stago, France) and in vivo thrombin

generation (TG) markers (prothrombin fragments 1+2, throm-
bin-antithrombin complexes, D-dimers) were assessed.

Results: Univariate analyses showed that hypercoagulability,
assessed by ex vivo TGA and in vivo TG markers, was associ-
ated with an increased risk of LC decompensation
(n=57/18.8%), VTE (n=15/5.0%), bleeding (n=32/10.6%), and
death (n=23/7.6%). Based on the incidence of LC complications
and the univariate analyses, we developed a multivariate model
to predict LC decompensation, including thrombomodulin-me-
diated endogenous thrombin potential inhibition, D-dimers, al-
kaline phosphatase, and haemoglobin levels. This model
reached an area under the receiver-operating characteristic
(ROC) curve of 0.95 (Figure 1). The best cut-off identified by
ROC analysis has a sensitivity of 92.1% and a specificity of
84.3% for predicting LC decompensation (positive predictive
value 51.5%, negative predictive value 98.3%). Selecting a sen-
sitivity of 100% to avoid false-negative results, the specificity
was 77.6%.

Conclusions: Hypercoagulability, assessed by ex vivo TGA and
in vivo TG markers, is associated with the risk of LC decompen-
sation, VTE, bleeding, and death in a cohort of 303 non-antico-
agulated LC patients. This data supports a possible pathophys-
iological role of hypercoagulability in LC progression/decom-
pensation. Moreover, our 4-item TGA-based model accurately
predicts LC decompensation. After external validation, our
score may allow to investigate the utility of targeted anticoag-
ulation for the prevention of progression and decompensation
of LC.

Figure 1: Receiver-operating characteristic curve for the multivariate model for the prediction of the occurrence of hepatic

decompensations
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Transfusing RhD negative patients with RhD positive red
blood cell units: a single center observational study

R. Latscha’, L. Bargetzi', A. Holbro'?, A. Buser'?, G. Stehle'?, T.
Volken?, L. Infanti"?

"Hematology, University Hospital Basel, Basel, ?Regional Blood Transfusion
Service, Swiss Red Cross, Basel

Introduction: Anti-D alloimmunisation is a serious concern for
RhD-negative patients, especially those who need multiple
blood transfusions. Because RhD-negative red blood cells
(RBCs) are often in short supply, many RhD-negative elderly
males end up receiving RhD-positive RBC in urgent situations.
The pathogenesis of RhD alloimmunisation remains unclear. In
this study, we describe our experiences with RhD-incompatible
transfusions and explore potential risk factors for alloimmunisa-
tion.

Methods: We conducted a retrospective analysis of RhD-neg-
ative patients who received RhD-positive RBC units, using data
from the blood donation center. Evaluated data included: age,
sex, ABO blood type, alloantibody status before transfusion,
reasons for needing a transfusion, types of blood products re-
ceived, and the number of RBC transfusions within 48 hours of
the RhD switch. Results from antibody screening tests were

performed after the transfusions. Our statistical analysis in-
cluded Wilcoxon rank-sum tests, Fisher's exact tests, and time-
to-event analyses, focusing on incidence rates and median time
to event with 95% confidence intervals, setting significance at
P <0.05.

Results: Between 2011 and 2024, we identified 105 RhD-nega-
tive patients who received RhD-positive RBC units. 56 patients
were not tested due to death or loss to follow-up (53.3%). After
receiving RhD-incompatible transfusions 19 (18.1%) tested pos-
itive, with 13 developing new anti-D (68.4%). There was no sig-
nificant difference in overall mortality between those with pos-
itive and negative tests (p=0.953). The incidence rate of devel-
oping antibodies in type and screen patients (n=39) was 0.92
positive tests per person-year (PPY) (95% Cl: 0.58-1.46), with
a median time of 0.84 PPY (95% CI: 0.18-2.09). The highest in-
cidence occurred in the first year after transfusion (1.38 PPY,
95% Cl: 0.82-2.33). We found no significant differences regard-
ing blood type, RBC product type or quantity, or sex. However,
the median ages for negative and positive test results were
73.5 and 66.0 years (p=0.045).

Conclusions: Transfusing RhD-positive RBC units in carefully
selected RhD-negative patients can help preserve vital blood
supplies for those who are most vulnerable. Our findings did not
identify significant factors associated with anti-D alloimmunisa-
tion. Further research and better follow-up are needed to gain
more insights into this important issue.
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Monitoring pharmacodynamics of recombinant FVIII
concentrates in patients with hemophilia A

D. Bertaggia Calderara’, A. P. Batista Mesquita Sauvage', F. J.
Gomez', E. Matthey-Guirao', L. Veuthey', L. Gautier', C. Pereira-
Portela’, M. G. Zermatten', A. Aliotta’, L. Alberio’

'Division of Hematology and Central Hematology Laboratory, Lausanne Uni-
versity Hospital (CHUV) and University of Lausanne (UNIL), Lausanne

Introduction: In hemophilia A (HA) bleeding tendency is in-
versely correlated to the residual factor VIl activity. However,
phenotypic heterogeneity exists among patients with HA. De-
spite similar FVIII levels, individuals often display different
bleeding phenotypes. This suggests that the use of FVIIIl moni-
toring as clinical indicator of replacement therapy may have
limitations. Our aim is to investigate if global coagulation assays
(GCA), assessing thrombin generation (TG) and fibrin clot for-
mation (FCF) represent better tools to monitor individual coag-
ulation potential at baseline and during replacement therapy.

Methods: We investigated 11 patients with severe (FVIII <1%),
9 with moderate (FVIII 1-5%) and 24 with mild HA (FVIIl >5% and
<40%). Samples were collected at baseline and post-infusion
with standard recombinant FVIII (rFVIII) at 15 min, 24h, 48h, or
extended half-life (EHL) rFVIIl at 15 min, 24h, 48h, 72h, 96h. TG
was measured using Calibrated-Automated-Thrombogram as-
say (Stago, France) and Thrombodynamics analyzer (Hema-
core, Russia) and FCF using Thrombodynamics analyzer. TG
parameters: peak height (PH, nM), velocity index (VI, nM/min),
endogenous thrombin potential (ETP, nM thrombin*min). FCF
parameters: initial and stationary rate of clot growth (Vi and V,
pm/min), clot size (CS, um).

Results:

1. Patients with severe and moderate HA had abnormal TG and
FCF at baseline compared to healthy donors, while a partial
overlap was observed for patient with mild HA. FCF discrimi-
nated the three degrees of HA severity while TG did not.

2. TG and FCF parameters of 334 measurements were plotted
as a function of FVIII activity, which was regressed on the re-
spective parameters of TG and FCF using a ordinary least

squares regression model. A narrower spreading from the fit-
ting model was observed for FCF compared to TG.

3. In addition, at similar levels of FVIIl, a large variation of TG
and FCF among individuals still exists. In some individuals, TG
and FCF normalized before FVIII activity reached normal levels.

Conclusions: GCA measuring TG and FCF provide a global and
functional assessment of hemostasis, offering more compre-
hensive information than FVIII alone. Both tests help in deter-
mining whether hemostasis is normalized, thus GCA might be
useful for assessing individually the effectiveness or FVIII re-
placement therapy. Further research correlating TG and FCF to
clinical outcome is needed.
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Figure: Thrombin generation and fibrin clot formation measured in plasma from patients
with hemophilia A during factor replacement therapy. Values of endogenous thrombin
potential (ETP) and the clot size (CS) measured in each individual are plotted as a function
of FVIII activity in the studied cohort. The black dotted line represents the best fitted line,
with 95% confidence interval (red area). Goodness of fit: ETP R?, 0.62; CS R? 0.67.
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Combinatorial Adaptor-Mediated Targeting of AML with
Bispecific T-cell engagers

C. Gobbi", N. Harrer', M. Maurer’, L. Volta', M. G. Manz’

"Department of Medical Oncology and Hematology, University Hospital Zur-
ich, Zurich

Introduction: Immunotherapy targeting B- and plasma cell sur-
face antigens is successfully implemented in clinical practice,
and collateral damage to healthy cells of origin (COO) well com-
pensated by immunoglobulin infusion. Acute myeloid leukemia
(AML) is a group of hematopoietic neoplasms due to malignant
transformation of HSPCs (COO). If AML surface antigens are
targeted, the collateral damage to COO causes long-term mye-
loablation, which is incompatible with patient survival unless
therapy is terminated and depleted healthy HSPCs replaced by
transplantation. We demonstrated efficient COO targeting with
on-off tunable Adaptor CAR T-cells combined with adaptors
with short half-lives (Volta et al., Leukemia 2024). As CAR T-
cell generation is time- and resource-consuming, we designed

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

a bispecific anti-fluorescein x anti-CD3 T-Cell Engager (Ad-
FITC-TCE) and fluorescein-labeled diabody adaptors (Db-FM)
against CD117 and CD33.

Methods: We engineered the AdFITC-TCE in a tandem single-
chain variable fragment format analogous to blinatumomab. We
investigated AML biocidal activity of healthy donor T-cells with
AdFITC-TCE and different concentrations of Db-FM. As com-
parison, we used the same adaptors and AdFITC-CAR T-cells.
We performed in vitro cytotoxicity assays using AML cell lines
and patient-derived AML blasts. In vivo efficacy of the TCE was
assessed in NSG mice engrafted with human AML cell lines.

Results: CD117 and CD33 Db-FM combined with AdFITC-TCE
showed comparable efficacy to AJFITC-CAR T-cells against
AML cell lines. AdFITC-TCE with both Db-FM exhibited higher
efficacy than single Db-FM against heterogeneous tumor cell
populations. This approach was efficient against primary AML
patient blasts with different levels of CD33 and CD117. AdFITC-
TCE and Db-FM promoted T-cell proliferation, activation and
IL-2 and IFN-g secretion only in presence of antigen-positive
target cells. Finally, the combination of AdFITC-TCE, CD117 Db-

Published under the CC license Attribution 4.0 International (CC BY 4.0)



7™ SWISS ONCOLOGY AND HEMATOLOGY CONGRESS (SOHC), NOVEMBER 20-22, 2024 12S

FM and T-cells effectively inhibited AML cell growth in a low
disease-burden therapeutic setting in vivo.

Conclusions: The combinatorial use of AdFITC-TCE with Db-
adaptors represents a potent strategy to effectively target mul-
tiple antigens on heterogeneous AML cells. In contrast to CAR
T-cell engineering, this approach allows for the off-the-shelf
use of on-off tuneable designer immune molecules and builds
on the immediately available endogenous reservoir of patient’s
T-cells.
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haematopoiesis is associated to the formation of PDG-
FRo+LepR+/- foci in mice and CXCL12+FOXC1+ stroma in hu-
mans. Our findings reignite long-standing questions regarding
hormonal regulation of haematopoiesis and provide a novel
model to facilitate the study of adult-specific inducible hema-
topoietic niches which may pave the way to therapeutic appli-
cations.
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Inducible CXCL12/CXCR4-dependent extramedullary
hematopoietic niches in the adrenal gland

F. Schyrr'2, A. Alonso-Calleja’?, A. Vijaykumar?, J. Sordet-
Dessimoz®, S. Gebhard®, R. Sarkis®’, C. Bataclan’, S. Ferreira
Lopes’, A. Oggier®, L. de Leval®, C. Nombela-Arrieta®, O.
Naveiras”'?

"laboratory of regenerative hematopoiesis, department of biomedical sci-
ences, University of Lausanne, Lausanne, ?laboratory of regenerative hema-
topoiesis, school of life sciences, Ecole Polytechnique Fédérale de Lau-
sanne, Lausanne, *Hematology, University Hospital Zurich, Zurich, *Histol-
ogy core facility, Ecole Polytechnique Fédérale de Lausanne, Lausanne,
°Psychiatry, Lausanne University Hospital, Lausanne, °School of life sci-
ences, Ecole Polytechnique Fédérale de Lausanne, Lausanne, ’Hematology,
Lausanne University Hospital, Lausanne, éPathology, Lausanne University
Hospital, Lausanne

Introduction: Adult hematopoietic Stem and Progenitor Cells
(HSPCs) reside in the bone marrow hematopoietic niche, which
regulates HSPC quiescence, self-renewal, and commitment in
a demand-adapted manner. While the complex bone marrow
niche is responsible for adult haematopoiesis, evidence exists
for simpler, albeit functional and more accessible, extramedul-
lary hematopoietic niches. Inspired by the anecdotal descrip-
tion of retroperitoneal hematopoietic masses occurring at
higher frequency upon hormonal dysregulation within the ad-
renal gland, we hypothesized that the adult adrenal gland could
be induced into a hematopoietic supportive environment in a
systematic manner, thus revealing mechanisms underlying de
novo niche formation.

Methods: Using a strategy combining splenectomy and hormo-
nal stimulation in mice (ACTH, testosterone and G-CSF), we in-
duced blood cell recruitment in the adrenal gland and function-
ally tested haematopoiesis through colony forming assays, se-
rial transplantation and immunostaining signs of in situ
haematopoiesis as well as niche remodelling. We validated our
findings in human myelolipoma, a benign tumour composed of
adipose and hematopoietic tissue.

Results: We showed that the adult adrenal gland of mice can
be induced to recruit and host functional HSPCs, capable of se-
rial transplantation, and that this phenomenon is associated
with de novo formation of platelet-derived growth factor recep-
tor o (PDGFRa) expressing stromal nodules. We further showed
that adrenal glands contain a stromal population reminiscent of
the CXCL12-Abundant Reticular (CAR) cells, which are key in
the bone marrow HSPC niche. Mechanistically, HSPC homing to
hormonally-induced adrenal glands was found to be dependent
on the CXCR4/CXCL12 axis. Mirroring our findings in mice, we
found reticular CXCL12+ cells co-expressing FOXC1, a master
regulator of the niche, in primary samples from human adrenal
myelolipomas.

Conclusions: The adrenal gland can be hormonally induced to
host HSPCs in adult mice. Furthermore, adrenal extramedullary
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Oncogenic ASPP2kappa drives leukemic transformation
and disease progression

K. Kampa-Schittenhelm’, A. Ruiba’, R. Haraszti?, A. Ahrens’, C.
Driessen’, M. Schittenhelm’
"Medilical Oncology and Hematology, Cantonal Hospital St. Gallen, St. Gallen,

2Hematology, Oncology, clinical Immunology and Rheumatology, University
Hospital Tiibingen, Tiibingen

Introduction: Despite tremendous efforts and new therapeu-
tics, acute myeloid leukemia (AML) remains difficult to treat and
therapy outcome is far from satisfactory for many patients.

We have identified a novel, oncogenic isoform of the tumorsup-
pressor ASPP2, named ASPP2k, which is expressed in >50% of
AMLs, and have demonstrated that deregulation of the
ASPP2/ASPP2k - p53 axis associates with drug resistance and
a more aggressive tumor biology. We now show that ASPP2k
drives leukemic transformation and disease progression in vivo
and proves to be a potent therapeutic target

Methods: Isogenic AML ASPP2k silenced (KD) (Molm14, HL60
and ex vivo patient blasts) were established and xenotrans-
planted into NSG mice. Ba/F3 interleukin-3 dependent pro-B
cells, engineered to overexpress ASPP2k were transplanted
into immunocompetent C3H mice to study the influence of
ASPP2k on the tumor microenvironment. Disease development
and progression were monitored using an IVIS Lumina imaging
system. In addition, we designed and tested novel, fully chem-
ically modified ASPP2k-specific siRNAs for in vivo application.

Results: All in vivo models demonstrate earlier leukemia devel-
opment and engraftment as well as a more aggressive course
of disease in dependency of ASPP2k expression (lifespan 30 vs
42 days pi for EV and KD, 22d for KI, p <0,001), underlined by
higher WBC count (p <0,001), spleno- and hepatomegaly (p
<0,0001) early weight loss (p <0,01) and dissemination into
brain and lungs (p <0,001). Importantly, Ba/F3 cells lost their IL-
3 dependency upon over-expression of ASPP2k, considered a
first step of malignant transformation (proliferation +120 fold-
change at 96h for Kl vs EV). C3H mice transplanted with
ASPP2k overexpressing Ba/F3 cells demonstrated higher organ
infiltration (eg liver p <0,001) and a strong immuneresponse, as
evidenced by significant T-cell infiltration (p <0,01) and secre-
tion of pro-inflammatory cytokines (see figure).

Importantly, employing novel, fully chemically modified
ASPP2k-specific siRNAs, we were able to silence ASPP2k in
vivo (>60%) and again attenuated leukemia progression (p
<0,01).

Conclusions: In summary, we here show that ASPP2k directly
contributes to aggressiveness of the disease in vivo and pro-
vide a first rational to further develop ASPP2k specific siRNAs
as a novel therapeutic approach to combat leukemia.

Future studies evaluating ASPP2k as a potential target for ther-
apy are warranted.

Published under the CC license Attribution 4.0 International (CC BY 4.0)



7™ SWISS ONCOLOGY AND HEMATOLOGY CONGRESS (SOHC), NOVEMBER 20-22, 2024

138

Tissue infiltration and induction of immune response in Ba/F3 ASPP2k Kl cells
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Oncogenic ASPP2kappa: a key regulator of classical
hallmarks of cancer in triple negative breast cancer
(TNBC)

K. Kampa-Schittenhelm', A. Ruiba’, R. Haraszti?, A. Ahrens', W.
Jochum?, C. Driessen’, M. Schittenhelm’

"Medlical Oncology and Hematology, Cantonal Hospital St. Gallen, St. Gallen,
?Hematology, Oncology, clinical Immunology and Rheumatology, University

Hospital Tiibingen, Tiibingen, *Pathology, Cantonal Hospital St. Gallen, St.
Gallen

Introduction: ASPP2 is a tumour suppressor, directly interact-
ing with p53, BCL-2 and NFkB, putting ASPP2 into a central po-
sition to orchestrate major cancer related pathways. In this con-
text, we have identified a novel, oncogenic isoform of ASPP2,
named ASPP2kappa (k), which is highly and frequently ex-
pressed in TNBC. As ASPP2k is characterized by loss of the
p53- as well as partial loss of BCL-2 and NFkB-binding sites, its
expression impairs major pathways controlling cellular fate, re-
sulting in accelerated proliferation and drug resistance. We now
show that expression of ASPP2k promotes all classical hall-
marks of cancer - fueling a highly aggressive tumor biology in
TNBC. Importantly we demonstrate for the first time, that si-
lencing of ASPP2k, using specific siRNAs designed for in vivo
use, slows down tumor growth and inhibits metastasis.

Methods: Employing our isogenic TNBC ASPP2k interferenced
(KD) cell models (MDA-MB-231 and HS-578T, n=18 per model)
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we studied the role of ASPP2k in NSG models. Mice were xen-
otransplanted with EV or ASPP2k KD cells and tumor engraft-
ment, progression, angiogenesis and metastasis were moni-
tored using proteome profiler arrays and an IVIS Lumina imag-
ing system.

Results: Tumor engraftment and growth were found to be sig-
nificantly attenuated in the KD strains (representative data for
MDA model: doubling times EV: 7.3d; KD: 12.8; p <0,0001). EV
mice had to be sacrificed between day 40-60 after injection
due to tumor size (median OS 51d) while ASPP2k KD only pre-
sented with small, localized tumors at day of termination (d72,
0S<0,0001) (see Figure). Importantly, 100% of mice bearing
ASPP2k expressing (EV) tumors, presented with distant metas-
tasis in multiple different sites at time of sacrifice, while in
ASPP2k KD mice, metastasis could only be detected in max.
one site and 30% of mice. Regulation of pro-angiogenic and
EMT markers as well as involvement of the NFkB pathway were
confirmed to play a role in ASPP2k-mediated metastasis. Most
importantly, we confirm potent inhibition of tumor growth in
these models (p <0,01), employing novel, fully chemically mod-
ified ASPP2k-specific siRNAs generated for in vivo use.

Conclusions: In summary, we here provide absolutely novel in-
sights into TNBC tumorbiology in dependency of ASPP2k ex-
pression and demonstrate first successful attempts to silence
ASPP2k employing highly specific, chemically modified siRNAs
to target ASPP2k in vivo .

Survival analyses: MDA-MB-231 ASPP2k KD vs EV NSG mice
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IGLV3-21-G110R-directed bispecific antibodies activate
T cells and induce killing in a high-risk subset of chronic
lymphocytic leukaemia

C. Fischer', S. Stiicheli', C. Schultheiss', C. Widmer?, D. Heim?, B.
Kasenda', J. Passweg?, S. Kobold?, L. Egli4, N. Coianiz*, O.
Chijioke*, M. Peipp®, M. Binder'

"Division of Medical Oncology, University Hospital Basel, Basel, *Division of
Hematology, University Hospital Basel, Basel, *Division of Pharmacology,
Klinikum der Universitdt Minchen, Munich, *Institute of Experimental Immu-
nology, University of Zurich, Zurich, °Division of Antibody-Based Immuno-
therapy, Department of Medicine ll, Kiel University, Kiel

Introduction: The development of chimeric antigen receptor
(CAR) T cells or bispecific antibodies represents significant pro-
gress towards more precise cellular therapies for cancer. Nota-
ble examples include anti-CD19 CAR T cells or the anti-
CD3xCD19 T cell engager Blinatumomab. However, both ther-
apies can lead to the complete eradication of the patient’s B
cells. We previously provided proof of principle that an aggres-
sive and treatment requiring subset of chronic lymphocytic leu-
kaemia (CLL) carrying the highly oncogenic G110R mutation on
its stereotyped immunoglobulin light chain variable 3-21
(IGLV3-21-G110R) can be treated with G110R-point mutation-
specific CAR T cells. Here, we introduce an alternative strategy
for targeting this CLL subset utilizing the bispecific antibody
R110-bsAb.

Methods: We designed the heterodimeric, bispecific antibody
targeting CD3 on T cells with a single-chain variable fragment
(scFv) on the one arm and an anti-IGLV3-21-G110R antigen-
binding fragment (Fab) targeting the CLL-specific IGLV3-21-
G110R neoepitope on the other arm. For in vitro experiments,
we engineered cell lines to express the B cell receptor (BCR)
with the IGLV3-21 wild-type (G110) or mutated (R110) variant
and performed co-culture assays with healthy donor or CLL-
derived T cells. We further tested primary CLL, healthy B and
hematopoietic stem cells (HSC) to assess the specificity of tar-
get cell killing and activation of T cells.

Results: In vitro experiments demonstrated the efficient and
target-specific cell lysis of the engineered cell lines while spar-
ing cells carrying a random BCR light chain or the IGLV3-21
wild-type light chain. Furthermore, T cell activation only oc-
curred in the presence of the target mutation, and the anti-
IGLV3-21-G110R antibody moiety alone did not induce apopto-
sis or activation. Cytolysis of primary CLL and T cell activation
were lower as compared to cell lines. Polyclonal human B cells
or HSCs are unaffected by the R110-bsAb. T cells derived from
CLL patients were also activated and effectively lysed target
cells in the presence of the R110-bsAb, while R110-negative cell
lines remained unaffected.

Conclusions: Together, these data advocate for the continued
exploration of bispecific antibodies for an off-the-shelf, tolera-
ble immunotherapy that only targets relevant, high-risk muta-
tions in a subset of CLL.
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A20 haploinsufficiency disturbs immune homeostasis
and drives the malignant transformation of lymphocytes
with permissive antigen receptors
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Introduction: Lymphocytes are indispensable for human
health, but can turn “rogue” leading to malignant lymphoprolif-
erations or autoimmunity. Non-Hodgkin lymphomas typically
originate from self-reactive lymphocytes that acquired trans-
forming genetic events. Since most biological data derive from
established lymphomas, the sequence of mutational events and
the relevance of single recurring mutations for transformation
in synergy with microenvironmental stimuli remains elusive.
Methods: We use biomaterial from rare individuals with
TNFAIP3 germline loss-of-function alterations (haploinsuffi-
ciency of A20, HA20) as model for early lymphomagenesis. We
performed bulk immune repertoire sequencing and single-cell
RNAseq to profile B and T cell repertoires of patients with HA20,
lymphoma (ABC-DLBCL/Sézary syndrome) and healthy individ-
uals, including longitudinal tracking of one patient under anti-
TNF therapy. Immune repertoires and cytokine levels were pro-
filed in murine models with conditional TNFAIP3 knock-out in B
cells or the mononuclear phagocyte system. A20-dependent
TNF secretion was analyzed in engineered cell models.

Results: Loss of A20 skews immune repertoires independent of
antigen towards lymphocytes with classical self-reactive anti-
gen receptors often found in B (IGHV4-23, IGHV3-23, IGHV3-
7) and T (TRBV20-1) cell lymphomas. This skewing was medi-
ated by a feed-forward TNF/A20/NF-kB loop that shaped pre-
lymphoma transcriptome signatures in clonally expanded B
(CD81, BACH2, NEAT1) or T (GATA3, TOX, PDCD1) cells. Skew-
ing could be reversed by therapeutic TNF antagonism, but also
progress to overt lymphoma when additional hits within the an-
tigen receptor signaling axis were acquired. Notably, we also
observed that healthy B cells with antigen receptor configura-
tions common for neoplastic or autoreactive clones (e.g.
IGHV4-34) exhibit lower TNFAIP3 levels.

Conclusions: Patients with HA20 provide an exceptional win-
dow into TNF/A20/NF-kB-mediated control of immune homeo-
stasis and early steps of lymphomagenesis that remain clini-
cally unrecognized. In addition, the link between a distinct re-
ceptor configuration and expression of a lymphoma driver
suggests a gene dose model that can explain the antigen-inde-
pendent enrichment of these receptors in lymphoma patients.
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IL-10 Expressing CD19 CAR-T Cells Induce Complete
Remission and Improve Long-term Protection in
Relapsed or Refractory B-Cell Hematological
Malignancies
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Introduction: CAR-T cell exhaustion and dysfunction often lead
to reduced effectiveness and relapse in treating hematological
malignancies. However, metabolically armored CAR-T cells ex-
pressing IL-10 show resistance to exhaustion and promote
stem-like memory responses in animal models, resulting in ef-
fective tumor eradication and sustained in vivo protection. This
phase | trial (NCT06277011) primarily aims to assess the safety
and tolerability of Meta10-19 in patients with relapsed or refrac-
tory (R/R) diffuse large B-cell lymphoma (DLBCL) and B-cell
acute lymphoblastic leukemia (B-ALL). Secondary objectives
include investigating pharmacokinetics and evaluating initial ef-
ficacy outcomes.

Methods: From February 2023 to July 2024, 20 eligible patients
with R/R B-cell hematological malignancies (10 with DLBCL and
10 with B-ALL) were enrolled and treated. Patients received a
single infusion of Meta10-19 at varying dose levels (2.0x10% to
2.0x10°% cells/kg) following a standard lymphodepletion regi-
men with fludarabine and cyclophosphamide. CRS and ICANS
were graded using Lee 2014 and ASTCT 2019 guidelines, re-
spectively, while adverse events were assessed as per CTCAE
5.0 criteria.

Results: As of July 16, 2024, Meta10-19 had been successfully
infused into all 20 patients, who then underwent comprehen-
sive safety and preliminary efficacy evaluations. The median
age was 50 years (range 17-65). CAR-T cells reached peak ex-
pansion around day 12 for DLBCL and B-ALL patients. Remark-
ably, the complete response (CR) rate was 100% (20/20 pa-
tients) and sustained for 3 months (19/19), with a 94.11% CR
rate at 6 months (16/17), significantly higher than commercial
products (almost 50% at 6 months). Notably, 5 patients have
been surviving beyond 12 months, with the longest remission
lasting 17 months. Treatment-related AEs, primarily neutro-
penia, thrombocytopenia, and anemia, were manageable with
standard supportive care.

Conclusions: This first-in-human trial of Metal0-19 has
demonstrated encouraging preliminary efficacy and a manage-
able safety profile. Notably, Meta10-19 exhibited a significantly
higher CR rate compared to commercial products. Additionally,
it provided substantial long-term survival benefits for infused
cancer patients, especially at 6 months post-treatment. Ongo-
ing investigations with larger patient cohorts and extended fol-
low-up periods aim to provide further insight into the efficacy
and safety parameters.
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Challenging MDS and AML separation with covariate-
aware unsupervised learning: introducing the MDS-AML
Aggregative Risk Classification System (MARCS)
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Introduction: Myelodysplastic syndromes (MDS) and acute
myeloid leukemia (AML) share clinical and genetic features. As
understanding of genomic drivers increases, molecular criteria
are partially replacing morphology-based definitions in MDS
and AML classifications. Increasing evidence suggests that at
least in some cases MDS and AML may represent a continuum
of disease evolution, rather than distinct entities.

Methods: We analyzed 7,480 patients diagnosed with MDS
(n=3,729) and AML (n=3,751) between 2008 and 2019, collect-
ing data on blood parameters, mutations in 32 genes, and cy-
togenetic abnormalities. Using CANCIlust, a covariate-aware
clustering method, we developed the MDS-AML Aggregative
Risk Classification System (MARCS). This new system was val-
idated on an independent cohort of 1,035 patients (MDS:
n=489, AML: n=546), confirming the results.
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Results: MARCS categorized patients into nine risk groups, ac-
curately reflecting the genetic understanding of MDS and AML.
It captured distinct groups like NPM1-mutated AML and identi-
fied an ultra-high-risk category with TP53 mutations. The sys-
tem also aligned with favorable prognostic markers, such as
SF3B1 mutations and del(5q). MARCS outperformed the 2022
European LeukemiaNet (ELN2022) and the Molecular Interna-
tional Prognostic Scoring System (IPSS-M) in predicting dis-
ease progression and outcomes, even when both scores were

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

combined (likelihood ratio [LR] = 501.8; Wilks test p-value
<1074, n = 7,480, df = 19). MARCS was particularly effective for
patients in the new International Consensus Classification (ICC)
MDS/AML subclass, outperforming IPSS-M (log-rank p-value
<0.0001). When applying separate clustering processes for
MDS and AML, predictive accuracy was inferior compared to
the combined analysis (LR = 444.5 vs 502.6; Wilks test p-value
<1074, df = 11 vs 10).

Conclusions: In conclusion, MARCS integrates genomic muta-
tions and clinical data to predict outcomes in MDS and AML
more accurately than current systems, effectively dissecting
the MDS-AML continuum. It is particularly valuable in identify-
ing high-risk patients and in guiding treatment decisions for ag-
gressive disease. The classification is publicly accessible at
https://marcs.ethz.ch.
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Efficacy of Idecabtagene vicleucel (ide-cel) in Patients
with Relapsed/Refractory Multiple Myeloma and Prior
Central Nervous System Manifestation: A Retrospective
Real-World Analysis
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Introduction: Relapsed/refractory (r/r) multiple myeloma (MM)
with central nervous system (CNS) manifestation is character-
ized by a poor prognosis. BCMA-directed chimeric antigen re-
ceptor (CAR)-T cell therapies represent a standard of care
treatment in r/r MM. Yet, real-world evidence regarding the ef-
ficacy and safety of CAR-T cell therapy in MM patients (pts)
with a history of CNS disease (MM-CNS) is limited.

Methods: We conducted a retrospective study including r/r MM
pts undergoing idecabtagene vicleucel (ide-cel) treatment be-
tween March 2022/May 2024 at seven tertiary care centers.
Only subjects with intradural and/or intraparenchymal lesions
or detection of myeloma cells in the cerebrospinal fluid (CSF)
were regarded as MM-CNS pts.

Results: We identified 153 r/r MM pts undergoing ide-cel ther-
apy during the specified period. 17 (11%) pts met the criteria of
CNS disease prior to CAR-T treatment. The median age for MM-
CNS pts at CAR-T infusion and the median number of therapy
lines prior to ide-cel was 62 years and 5, respectively. In terms
of time of CNS manifestation prior to ide-cel, 2 (12%) pts pre-
sented with CNS manifestation at initial diagnosis, while the re-
maining cases (15/17; 88%) developed secondary CNS involve-
ment later and after a median of 3 therapy lines. Median time
from first CNS myeloma detection to CAR-T therapy was 10 mo.
One pt experienced CNS manifestation after indication to ide-
cel. CNS manifestations were parenchymal lesions (50%), lep-
tomeningeal manifestation (44%) and/or central nerve lesions
(31%).
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Best radiologic response for CNS manifestation following ide-
cel treatment was CR (69%) followed by PR (23%) and SD (8%)
and PD in none of the cases. The best serologic response was
documented as following: CR (47%), VGPR/PR in (35%) and PD
in 18%. Overall, 7 (41%) pts experienced relapse post-CAR-T.
Of these, 2 (12%) pts experienced relapse or progression of
CNS disease after ide-cel, while the remaining 5 pts developed
serologic progression. Notably, there were no high-grade (3-4)
immune effector cell-associated neurotoxicity syndrome
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Effectiveness of emicizumab under real-world
conditions in patients of all ages with hemophilia A with
and without FVIIl inhibitors: Third interim analysis of the
non-interventional study EMIIL
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(ICANS) cases. With a median follow-up of 4.4 months, esti-
mated median progression-free survival (mPFS) was 10.5 mo
while mOS for MM-CNS pts was not reached; 1-year OS was
88%.

Conclusions: We here report for the first time that CAR-T cell
therapy is an effective and feasible treatment option in MM-
CNS pts.

and target joint bleeds were recorded in 78.6%, 70.5%, and
95.5% of patients, respectively. Recorded in 12-week time win-
dows, the majority of patients experienced zero treated bleeds
across the study period (range 83.0-100.0%). At data cut-off,
66 (58.9%) patients experienced 218 adverse events, none of
them leading to treatment discontinuation.

Conclusions: The results from the third interim analysis on the
effectiveness of emicizumab in a real-world setting, particularly
data on ABR and the proportion of patients with zero bleeds,
appear to be consistent with results from previous clinical trials.
The same applies to the safety results from this third interim
analysis as none of the patients developed new FVIII inhibitors
and no new safety signals were identified with emicizumab.

Table 1: Patient demographics and bleeding cutcomes of cohort A
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Giessen, ?Haematology, MVZ Labor, Lejpzig, Germany, Leipzig,
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Hannover, Germany, Hannover, ”Haematology, Institute of Experi-
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Introduction: Emicizumab is a monoclonal, humanized
bispecific antibody bridging coagulation factors [Xa and
X and thereby replacing the coagulation function of ac-
tivated factor VIII (FVII) even in the presence of FVIII
inhibitors. Emicizumab is approved for routine prophy-
laxis in adult and pediatric patients with hemophilia A
(PwHA) with or without FVIII inhibitors. Subcutaneous
administration of emicizumab has demonstrated a pos-
itive benefit/ risk profile in clinical trial settings. The non-
interventional study (NIS) EMIIL was initiated to gener-
ate additional evidence for long-term effectiveness un-
der real-world conditions.

Methods: EMIIL (ISRCTN58752772) is an ongoing sin-
gle-arm, two cohorts, prospective, multicenter NIS in
Germany and Switzerland collecting safety and effec-
tiveness data in PwWHA newly treated with emicizumab.
The primary endpoint is the annualized bleeding rate
(ABR) of treated bleeds, estimated using a negative bi-
nomial regression model. Here we report results from
the third interim analysis of cohort A (PwHA without in-
hibitors).

Results: At data cut-off (May 15, 2023), a total of 112
patients with severe hemophilia A without inhibitors
aged 0-75 years were available for evaluation of cohort
A (Table 1). After a median treatment duration of 629
days (range 21-1244), the model-based ABR was 0.64
(95% Cl 0.49-0.85). Zero treated spontaneous, joint,
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Parameter N=112
Male, n (%) 112 (100.0)
Severity at baseline

Severe (<1% FVIII activity) 112 (100.0)
Age (years), mean (SD) 26.2 (21.0)
Age group, n (3%}

Children (0-11 years) 40 (35.7)

Adolescents (12-17 years) 7 (6.3)

Adults (18-64 years) 62 (55.4)

Elderly (=65 years) 32T
Ethnicity, n (%)

White 100 (89.3)

Black or African American 2(1.8)

Asian 2(1.8)

Mot reported B(7.1)
FVIIl inhibitors history®, n (%)

Yes 4 (3.6)

Unkmown 108 (96.4)
Previous hemophilia A treatments, n (%) -

Yes 106 (94.6)

Mo 6(54)
Calculated ABR®, mean (SD)

Treated spontaneous bleeds 0.25 (0.64)

Treated joint bleeds 0.44(1.05)

Treated target joint bleeds 0.04(0.21)
Location of freated bleeds, n patients (%) — n freated
bleeds

Juoints 49(43.8)-62

Muscle 327)-3

Other 33(29.5)-43

‘Highest measurement before start of freatment

“Bleeds due to surgeryiprocedure were included in the secondary endpoints. Calculated ABR = Number
of ireated bleeds for the whole study duration / study durafion in years; with study duration defined as
date of first

durafion =
administration)(365.25

(max.

visit date with freated bleed assessment -

ABR, annualized bleeding rate; FVIII, factor VIll; 5D, standard deviation
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Increasing Prevalence of Low-Frequency PPM1D Gene
Mutations after Second HDCT in Multiple Myeloma

N. Veglio, K. Seipel', H. Nilius?, B. Jeker, U. Bacher®, T. Pabst’

"Medlical Oncology, Inselspital, Bern, ?Center for Laboratory Medicine, In-
selspital, Bern, >*Hematology, Inselspital, Bern

Introduction: Multiple myeloma (MM) first-line treatment algo-
rithms include immuno-chemotherapy (ICT) induction, high-
dose chemotherapy (HDCT) and autologous stem cell trans-
plant (ASCT) consolidation, followed by additional consolida-
tion and subsequent maintenance therapy. After these initial
therapies, most patients inevitably experience disease relapse
and require subsequent treatment lines including ICT, addi-
tional HDCT and ASCT, or novel immunotherapies.

The presence of somatic mutations in peripheral blood cells has
been associated with adverse outcomes in a variety of hema-
tological malignancies. Nonsense and frameshift mutations in
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Combination of post-transplant cyclophosphamide with
antithymocyte globulin after haploidentical allogeneic
hematopoietic stem-cell transplantation: a single center
analysis

C. Bernardi', A. Pradier’, A. C. Mamez', F. Giannotti', S. Morin', S.
Wang', A. Melotti', Y. Chalandon’, F. Simonetta', S. Masouridi-
Levrat'

"Hematology, Geneva University Hospital, Geneva

Introduction: In haploidentical allogenic hematopoietic stem-
cell transplantation (haplo-HSCT), post-transplant cyclophos-
phamide(PTCy) is widely used for in vivo T cell depletion with
great efficacy in preventing GvHD. Some groups have tried to
combine antithymocyte globulin(ATG) with PTCy with the aim
of reducing the risk of GvHD without compromising outcomes.
However, little is known about the impact of PTCy/ATG combi-
nation on immune reconstitution and risk of infection related
mortality(IRM) after haplo-HSCT.

Methods: We conducted a retrospective analysis including 81
adult patients who underwent haplo-HSCT with PBSC with or
without ATG at our institution between 2013 and 2023. We an-
alyzed transplant outcomes (OS, PFS and GRFS) as well as the
immune-reconstitution of major lymphocyte subsets at differ-
ent timepoints post-HSCT.
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the PPM1D gene, a frequent driver alteration in clonal hemato-
poiesis (CH), lead to the gain-of-function of Wip1 phosphatase,
which may impair the TP53-dependent G1 checkpoint and pro-
mote cell proliferation.

Methods: We determined the presence of PPM1D gene muta-
tions in peripheral blood cells of 75 subsequent myeloma pa-
tients in remission after first or second HDCT/ASCT.

Results: We identified that the prevalence of truncating PPM1D
gene mutations was 1.3% after first HDCT/ASCT, and 7.3% after
second HDCT/ASCT, with variant allele frequencies (VAF) of
0.01 to 0.05. Clinical outcomes were inferior in the PPM1D-
mutated (PPM1Dmut) subgroup with median progression-free
survival (PFS) of 15 vs. 37 months (p = 0.0002) and median
overall survival (OS) of 36 vs. 156 months (p = 0.001) for the
PPM1Dmut and PPM1Dwt population, respectively.
Conclusions: Our data suggest that the occurrence of PPM1D
gene mutations in peripheral blood cells correlates with inferior
outcomes after ASCT in patients with multiple myeloma.
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Results: 50 patients received PTCy alone and 31 received
PTCy/ATG (Neovii). Median follow-up among survivors was 26
(range 1-98) and 29 (16-64) months, respectively. No major dif-
ferences were observed between the two groups. No signifi-
cant differences were observed in OS and PFS at 2 years. Pa-
tients receiving PTCy/ATG displayed a significantly improved 2
years GRFS (48%, 95% Cl 33-69%) compared to patients re-
ceiving PTCy alone (28%, 95% CIl 17-46%, p-value = 0.029).
Such difference was confirmed in a multivariable analysis (HR:
0.54, p=0.04). The 2 years cumulative incidence (Cl) of relapse
was not significant between the two groups while patients re-
ceiving PTCy/ATG displayed a significantly reduced NRM (6%,
95% CI 1-19%) compared to patients receiving PTCy alone
(27%, 95% CI 15-41%). We found no differences in the CI of
aGVHD II-IV, llI-IV or moderate/severe cGvHD between the two
groups. We observed a slower immune reconstitution of B cells
and CD4 and CD8 T cells, when using the combination of
PTCy/ATG with a significant reduction of the three subsets at
day 30. Despite such differences in lymphocyte counts, the IRM
was not significantly different between the two groups.

Conclusions: In our series, the prophylaxis based on combining
PTCy/ATG appeared safe and was associated with an improved
GRFS after haplo-HSCT using PBSC. Our results suggest that,
despite a delayed immune reconstitution of major adaptive im-
mune cell subsets, the addition of ATG was not associated to
an increased risk of relapse or IRM after haplo-HSCT with PTCy.
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Osteonecrosis of the jaw (ONJ) in patients with bone
metastases treated with denosumab every 4 vs. 12
weeks (randomized phase 3 trial; SAKK 96/12)

R. von Moos', A. Miller?, S. Hayoz?, M. Mark®*, S. Fischer®, R.
Popescu®, S. I. Rothschild’, M. K. Fehr®, C. Egger®, S. Anchisi'®, F.
A. Schmid", K. Zaman'?, C. J. Ackermann', A. Schreiber™, P.
Bltzberger’, C. Uhimann Nussbaum’®, M. Kiing'é, C. Schar?, S.
Gillessen?, A. J. Templeton'®

"Cancer Center Siidostschweiz, Cantonal Hospital Graubiinden, Chur, ?De-
partement of Medjical Oncology, Cantonal Hospital Winterthur, Winterthur,
3Coordinating Center, SAKK, Bern, *Medicina umana, Universita della Sviz-
zera Italiana, Lugano, *Department of Medical Oncology and Hematology,
Cantonal Hospital St. Gallen, St. Gallen, °Departement of Medical Oncology,
Hirslanden Hospital Aarau, Aarau, ’Departement of Oncology and Hematol-
ogy, Cantonal Hospital Baden, Baden, éBreast Center, Cantonal Hospital
Frauenfeld, Frauenfeld, °Departement of Oncology, Limmattal Hospital,
Schlieren, "Departement of Oncology, Hépital du Valais, Sion, "Department
of Urology, University Hospital Zurich, Zurich, ?Departement of Oncology,
Lausanne University Hospital, Lausanne, "Departement of Oncology and
Hematology, Hospital of Thun, Thun, "Departement of Oncology, Cantonal
Hospital Aarau, Aarau, Departement of Oncology and Hematology, Can-
tonal Hospital Olten, Olten, ®Departement of Oncology, HFR Fribourg — Can-
tonal Hospital, Fribourg, ”Departement of Medical Oncology, Istituto Onco-
logico della Svizzera Italiana (10Sl), Bellinzona, " Departement of Oncology,
St. Claraspital, Basel

Introduction: While reducing skeletal-related events in patients
with bone metastases, bone-modifying agents such as
bisphosphonates and denosumab have adverse events. One
major adverse event of these agents is osteonecrosis of the jaw
(ONJ), which often significantly impacts quality of life. The risk
of ONJ increases with treatment duration and can reach cumu-
lative rates of up to 10%. Here we report ONJ rates in a random-
ized phase Il non-inferiority trial investigating the optimal dose
schedule of denosumab (DN).

Methods: Patients with metastatic breast cancer (mBC) or met-
astatic castration resistant prostate cancer (nCRPC) were ran-
domized 1:1 to receive DN g4w (Arm A) versus 12w (Arm B)
after a 3-month induction phase with application g4w for both
arms. Incidence of ONJ is a secondary endpoint of the study.
An oral inspection at baseline as well as before each application
of DN was mandatory. In patients with risk factors for ONJ, a
prophylactic dentist visit was recommended. Data from pa-
tients who received at least one dose of DN and who were ran-
domized at least one year before data cut-off (December 11,
2023) were included in this interim safety analysis. Since the
differentiation between ONJ and tooth abscess (the term ac-
cording to CTCAE v5.0 is tooth infection) can be difficult, we
report these two outcomes separately as well as combined.

Results: 1271 patients with a median follow-up time of 3 years
were analyzed. During the 3-month induction phase 2/1271 pa-
tients experienced an ONJ. In Arm A 48/575 (8.3%), in Arm B
32/561 (5.7%) patients experienced an ONJ. For tooth infec-
tions (tooth abscess) the numbers during the induction phase
were 0.8%, then after induction 7.5% for arm A and 5.0% for arm
B. Time to first ONJ and/or tooth infection differs remarkably
with a clear advantage for the 3-months arm (HR 0.67; 95% CI
0.48-0.93).

Conclusions: The observed ONJ rate of 8.3% is in line with the
literature for patients who received denosumab g4w for over
two years (mBC: 6.0%, mCRPC: 8.2%). Administration of DN
q12w reduces the risk of ONJ and/or tooth infections substan-
tially. The numerical difference of events to the standard arm
as well as the time to first ONJ and/or tooth infection is clinically
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relevant with a risk reduction by 33%. Efficacy data for the pri-
mary endpoint time to first symptomatic skeletal event is ea-
gerly awaited.
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Perioperative Durvalumab in Addition to Neoadjuvant
Chemotherapy in Patients With Stage IlIA(N2) Non-
Small-Cell Lung Cancer - Final analysis of the
multicenter single-arm phase Il trial SAKK 16/14

S. I. Rothschild',?, A. Zippelius?, S. Hayoz®, S. Chiquet?, S. Savic
Prince?, A. Bettini®, M. Frueh®, M. Joerger®, D. Lardinois’, H.
Gelpke?®, I. Opitz®, C. Britschgi',", L. A. Mauti", S. Peters', M.
Mark’'3, R. Cathomas'?, A. F. Ochsenbein', W.-D. Janthur'®, C.
Waibel', N. Mach'®, P. Froesch', M. Buess'®, P. Bohanes', M.
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'Oncology/Hematology, Cantonal Hospital Baden, Baden, ’Medlical Oncol-
ogy, University Hospital Basel, Basel, *Competence Center, Swiss Group for
Clinical Cancer Research (SAKK), Bern, *Pathology, Institute of Medical Ge-
netics and Pathology, University Hospital Basel, Basel, *“Medjcal Oncology,
HFR Fribourg — Cantonal Hospital, Fribourg, °Oncology/Hematology, Can-
tonal Hospital St. Gallen, St. Gallen, ” Thoracic Surgery, University Hospital
Basel, Basel, Thoracic and Visceral Surgery, Cantonal Hospital Winterthur,
Winterthur, ° Thoracic Surgery, University Hospital Zurich, Zurich, *Medical
Oncology and Hematology, University Hospital Zurich, Zurich, "Medical On-
cology and Hematology, Cantonal Hospital Winterthur, Winterthur, ?Medical
Oncology, University Hospital Lausanne CHUV, Lausanne, ”Oncology/He-
matology, Cantonal Hospital Graubiinden, Chur, “Medical Oncology, Univer-
sity Hospital of Bern, Bern, >Oncology/Hematology, Cantonal Hospital
Aarau, Aarau, ®*Medical Oncology, Geneva University Hospital, Geneva,
7Oncology Institute of Southern Switzerland, Cantonal Hospital Bellinzona,
Locarno, ®Medical Oncology, St. Claraspital, Basel, ?Medical Oncology,
Centre de Chimiothérapie Anti-Cancéreuse, Lausanne, Thoracic Surgery,
University Hospital Lausanne CHUV, Lausanne

Introduction: In the trial SAKK 16/14 perioperative durvalumab
showed favorable outcomes for patients with resectable stage
IIA(N2) non-small cell lung cancer (NSCLC). This has been con-
firmed in randomized trials. Here we present the final analysis
with a median follow-up of 72 months.

Methods: This multicenter, single-arm phase Il trial investi-
gated the benefit of perioperative treatment with the anti-PD-
L1 inhibitor durvalumab in addition to neoadjuvant chemother-
apy with cisplatin and docetaxel, followed by surgery in pa-
tients with resectable stage IlIA (N2) NSCLC. Durvalumab was
administered postoperatively for 1 year. The primary endpoint
was event-free survival (EFS) at 1 year. The statistical hypoth-
esis was based on an improvement in EFS at 1 year from 48%
to 65%.

Results: The trial met its primary endpoint, achieving a 1-year
EFS of 73%. Of the 68 patients enrolled, 55 (82%) patients un-
derwent surgery, with 51 (93%) achieving a complete (RO) re-
section. As of September 2, 2024, 31 patients experienced an
event (25 progressions, 3 second tumors and 3 deaths). The
median EFS was 4.0 years [95% confidence interval (Cl): 2.4
years-NR] and 5-year EFS rate was 45.9% [95% Cl: 31.7 -
59.0%]. By the time of analysis, 25 deaths had occurred. The
median OS was not reached and estimated 5-year OS rate was
65.8% [95% Cl: 52.9-76.0%]. A major pathologic response
(MPR; <10% viable tumor cells) was observed in 34 patients
(62%), and 10 patients (18%) achieved a pathologic complete
response (pCR). Postoperative nodal downstaging (ypNO-1)
was reported in 37 patients (67%). Notably, patients who
achieved a pCR had a 5-year OS rate of 100% [95% CI NR-NR],
and those patients with a MPR had a 5-year survival rate of 97%
[95% CI NR-NR].
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Conclusions: To the best of our knowledge, this is the largest
prospective trial to date investigating perioperative immuno-
therapy in patients with resectable NSCLC, with a follow-up pe-
riod of 6 years. When compared to a pooled analysis of previous
trials conducted by our working group on resectable stage

IIA(N2) NSCLC using the same chemotherapy regimen, the ad-
dition of immunotherapy nearly doubled the 5-year EFS and OS
rate. It was particularly impressive in patients who achieved a
major or complete pathological response. The currently recruit-
ing trial SAKK 16/18 is further exploring the potential benefit of
immune-modulatory radiotherapy targeting the primary tumor.

Until the time of this analysis, 25 deaths occurred, 25 patients were alive and 7
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Adoptive cell therapy with tumor-infiltrating
lymphocytes and ANV419 in patients with advanced
melanoma. Interim safety results of the phase | BaseTIL-
O3M trial.

D. Konig'?, B. Kasenda', R. Ritschard"?, H. Thut?, J. Van den Berg?,
A. Holbro®, M. Sandholzer?, A. Zingg?, N. Rodrigues Mantuano?, K.
Glatz*, E. A. Kappos®, A. Buser®3, J. Halter3, J. Passweg?®, M.
Binder'?, A. Zippelius'?, H. Laubli"?

"Medical Oncology, University Hospital Basel, Basel, ?’Department of Bio-
medicine, University of Basel, Basel, *Hematology, University Hospital Basel,
Basel, “Pathology and Medical Genetics, University Hospital Basel, Basel,
*Plastic, Reconstructive, Aesthetic and Handsurgery, University Hospital Ba-
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Introduction: Adoptive cell therapy (ACT) with tumor-infiltrat-
ing lymphocytes (TIL) is effective in patients (pts) with mela-
noma, but there is still substantial need to enhance the anti-
tumor potential and treatment tolerability. TIL-ACT traditionally
includes in vivo TIL expansion with interleukin-2 (IL-2), which
has various limitations (efficacy, toxicity). Therefore, new ap-
proaches are needed.

Methods: BaseTIL-03M (NCT05869539) is an ongoing phase |
study at the University Hospital Basel evaluating safety and tol-
erability of TIL-ACT with ANV419 in pts with advanced mela-
noma. ANV419 is a novel antibody-cytokine fusion protein con-
sisting of IL-2 fused to an anti-IL-2 monoclonal antibody that
sterically hinders binding of IL-2 to IL-2Ra but has selective af-
finity for the receptor B- and y-subunits, thus limiting signaling
through the a subunit on regulatory T cells. The study proce-
dures include surgical collection of a tumor lesion, ex vivo TIL
expansion, lymphodepletion with cyclophosphamide and
fludarabine, followed by TIL transfer and subsequent in vivo TIL
stimulation with two doses of ANV419 at 243 ug/kg two weeks
apart. Here we present safety data on the first 3 pts who had
TIL-ACT with ANV419.

Results: We have enrolled 4 pts, one was excluded, because
TIL expansion was not feasible (insufficient TIL outgrowth). The
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lost to follow-up. The median OS was not reached.

OS rate
Years after registration Estimator and 95% CI
91.0% [81.0%, 95.8%)]
83.3% [71.8%, 90.4%)]
70.7% [58.0%, 80.2%)]
67.5% [54.6%, 77.5%)]
65.8% [52.9%, 76.0%)]

TR W 2

remaining 3 pts received a TIL transfer with the intended study
intervention: lymphodepletion, TIL transfer (median cell number
in the TIL product: 56.5 x 109 TILs) and 2 doses of ANV419
(median dose: 19.2 mg). Serious adverse events occurred in all
pts, including jejunal hemorrhage (Grade 3, relation: bleeding
from a jejunal metastasis), and peripheral motor neuropathy
(Grade 4, relation: TIL product and/or ANV419). All pts experi-
enced lymphodepletion-related hematologic adverse events,
including Grade 4 neutrophil, lymphocyte, and platelet count
decrease. All pts experienced fever (in neutropenia) and re-
ceived antibiotic treatment. The most important treatment-re-
lated non-hematologic adverse events of = Grade 2 were cyto-
kine release syndrome, rash, capillary leak syndrome, supra-
ventricular tachycardia, and hypertension. The 30-day
mortality (post-second ANV419 dose) was 0%.

Conclusions: TIL-ACT with ANV419 at the dose of 243 ug/kg
was feasible and manageable in the first 3 pts in the BaseTIL-
03M study. The trial continues enrolment to a planned total of
10 pts.
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Impact of cytostatic drug shortages and potential
mortality in Switzerland: A 2018-2020 analysis

L. Francini', E. Fernandez', S. Perano?, C. Stucki?, P. Bonnabry?, A.
Addeo’

"Medlicial Oncology, Geneva University Hospital, Geneva, °Pharmacie, Ge-
neva University Hospital, Geneva

Introduction: The rising incidence of cancer in Switzerland and
the recent surge in cytostatic drug shortages, exacerbated by
the COVID-19 pandemic, pose significant threats to effective
cancer care. This study analyzes the impact of cytostatic drug
shortages on oncology care in Switzerland, using data from
Hopitaux Universitaires de Geneve (HUG) and the Swiss Fed-
eral Office of Public Health (OFSP) from 2018 to 2020. The fo-
cus is on the extent of these shortages and their potential im-
pact on cancer-related mortality.
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Methods: Data were collected from hospital records, national
databases, and literature reviews. Statistical analyses assessed
the correlation between drug shortages and cancer treatment
outcomes, focusing on key cytostatic drugs and their unavaila-
bility periods.

Results: At HUG, doxorubicin was unavailable for 69 days and
paclitaxel for 635 days. Nationally, capecitabine shortages
spanned 70 days. Estimated additional deaths due to these
shortages were 197 in 2018, 200 in 2019, and 214 in 2020 for
breast cancer patients alone. Colorectal cancer saw 204, 197,
and 221 estimated additional deaths for the same years. Non-
small cell lung cancer (NSCLC) experienced 38, 38, and 41 ad-
ditional deaths, while shortages of drugs like cisplatin and
paclitaxel severely impacted treatment outcomes. For oeso-
gastric, pancreatic, ovarian, and bladder cancers, shortages of
key drugs led to significant reductions in survival rates as well.

Despite these shortages, alternative drugs produced by other
pharmaceutical companies were utilized, often at higher costs.

Conclusions: Cytostatic drug shortages significantly impact
cancer treatment outcomes and increase mortality. Urgent
measures are needed to improve supply chain resilience and
enhance global coordination to mitigate these shortages. Exist-
ing national stockpiles will become increasingly important in en-
suring the continuous availability of critical drugs and safe-
guarding public health.

348

From Trials to Approvals: The Evolution of Cancer Drug
Approvals in Switzerland with the Rise of Biomarker-
Driven Therapies, 2001-2020

P. Rahimzadeh', L. Rudofsky?, A. Wolfer?, A. Gircys?, M. lovino?, S.
Juritz?, E. Zaninotto?, M. Zosso?, B. Maier?, J. Bachir?, N. Bodmer?,
Q. Li%, U. Rohr?, A. Wicki*!

"Faculty of Medicine, University of Zurich, Zurich, ?Department Clinical As-
sessment, Swiss Agency for Therapeutic Products (Swissmedic), Bern, *De-

partment of Oncology, Geneva University Hospital, Geneva, “Medical Oncol-
ogy, University Hospital Zurich, Zurich

Introduction: Cancer treatment has advanced rapidly in recent
decades. Pivotal clinical trials are the backbone of new cancer
drug (CD) approvals. However, data on the long-term overview
and trends in approvals and clinical trial characteristics is lim-
ited. This study aims to provide a 2-decade descriptive analysis
in this regard in Switzerland.

Methods: Data on CD approvals and supporting clinical trials in
Switzerland, between 2001 and 2020, were collected from
Swissmedic's (SMC) database. Relevant information was ex-
tracted from clinical assessment reports. We performed de-
scriptive and moving average (MA) analyses.

Results: SMC approved 362 cancer indications between 2001
and 2020, of which, 229 (63%) were attributed to solid cancers
(SC) and 133 (37%) indications covered hematologic neo-
plasms (HN). The number of approved indications increased
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over time: 6 in 2001 to 34 in 2020. 11 (3%), 100 (27.6%), and
242 (66.9%) of approvals were based on phase l/Il, I, and Il
trials, respectively. Remaining nine (2.5%), were approved
based on submitted literature. Of phase Il and randomized con-
trolled trials (RCT), 61% had an open-label design and 38% had
placebo-controlled arm. MA analysis revealed a clear upward
trend in the use of single-arm trials (SAT) in SC approvals. For
HN, the percentage of SAT use was in average higher com-
pared to SC, but the increasing trend over time was less obvi-
ous.(Figure 1). Biomarker Driven Approvals (BDA) vs. non-BDA
were 140 (38.7%) vs. 222 (61.3%) of indications. The proportion
of BDA to all approvals steadily increased, 17% in 2001 to 56%
in 2020. Among BDA, the leading cancers were breast cancer,
lung cancer, and leukemia, with 32, 31, and 32 indications, re-
spectively. Comparing BDA to non-BDA, over the 2 decades,
32% vs. 21% of indications were approved based on SAT. Within
BDA, 24 (25.3%) and 70 (73.7%) in SC vs. 21 (46.7%) and 24
(53.3%) in HN were approved based on SAT and RCT, respec-
tively.

Conclusions: The notable increase of SC and HN therapy ap-
provals accompanied by an increased proportion of BDA in SC,
has offered Swiss patients more diverse and tailored treatment
options. While RCT served as the main basis for most approv-
als, use of SAT was more common for BDA compared to non-
BDA. The growing reliance on SATSs, particularly in SC, intro-
duces uncertainties for regulatory agencies when assessing the
benefit/risk profile of a new drug.
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Figure 1. proportion of cancer indication approvals based on single arm clinical trials, 2001-2020
(The moving average analysis)

*Dashed lines depict the actual observed proportions

**Smoothed lines represent the 4-year moving average proportions
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Are we offering BRCA1/BRCA2 testing to the right
women in Switzerland? Cost-effectiveness of the BRCA
genetic testing threshold
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tation, Genetica AG, Lausanne, *Oncogenetics, Geneva University Hospital,
Geneva

Introduction: Management options for women carrying a path-
ogenic/likely pathogenic (P/LP) variant of BRCA include inten-
sive imaging and risk reducing surgeries. In Switzerland, costs
are covered by mandatory health insurance after formal coun-
selling and if national guideline (GL) criteria are filled. Our aims
were to assess (i) current testing practices by determining the
rate of P/LP variants among tested women with a personal his-
tory of breast cancer (BC) and examining compliance with
Swiss GL and (ii) the cost-effectiveness (CE) of offering testing
and risk-reducing surgeries to a larger group of patients with
BC.

Methods: We obtained data from three Swiss hospitals (HUG,
CHUV, USZ) on women with BC who underwent genetic testing
in 2015-2020. We estimated the proportion of women tested
positive and the compliance with the Swiss GL. We simulated
the lifelong healthcare costs and health outcomes of a cohort
of women with BC diagnosed up to age 70. We compared test-
ing all women with BC to the current standard of care (10 % pre-
test probability). In addition, we explored testing of all women
with triple negative breast cancer (TNBC). The main CE out-
come was cost per quality-adjusted life year (QALY) gained,
evaluated against a hypothetical threshold of CHF 100,000.

Results: Of 1,060 patients, 12% tested positive for any P/LP var-
iant, while 9% tested positive for a BRCA variant. Among those
tested after the introduction of the Swiss GL in 2017, 83% ful-
filled the testing requirements; 15% tested positive for any P/LP
variant and 9.8 % for a BRCA variant. We estimated that testing
all women with BC up to 70 years resulted in an average lifetime
cost of CHF 21,411, compared to CHF 18,740 per person with
standard of care. The incremental CE ratio (ICER) was CHF
25,818 per QALY gained. The current strategy of care plus all
addition women with TNBC yielded an ICER of CHF 3,948 per
QALY gained, compared to standard of care.

Conclusions: Our analysis could show that major Swiss centres
are selecting patients in accordance with the Swiss guidelines.
With a simulated cohort, we estimated that widening the testing
criteria would lead to better health outcomes, and still be cost-
effective. The cost-effectiveness of extending the cascade
testing of cancer-free relatives triggered needs yet to be ex-
plored.
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Potentially Inappropriate Medication in Geriatric
Oncological Patients

I. Muzzarelli', A. Burch?, A. Burden', M. Gagesch®#*, V. Neumeier®,
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'Institute of Pharmaceutical Sciences ETH, Zurich, ETH Zurich, Zurich, °De-
partment of Clinical Pharmacy, ZiriPharm AG, Zurich, *University Clinic of
Aging Medlicine, Zurich City Hospital, Zurich, *Department of Geriatric Medi-
cine and Aging Research, University of Zurich, Zurich, *Department of Clini-
cal Pharmacy, ZurichPharmAG, Zurich, °Department of Medical Oncology
and Hematology, University Hospital Zurich, Zurich

Introduction: Potentially inappropriate medicines (PIMs) are
medications with an unfavourable risk-benefit ratio in geriatric
patients. Avoiding PIMs can reduce the risk of adverse events,
unplanned rehospitalisation or death. We assessed the risk of
rehospitalisation and death associated with PIMs detected by
any screening tool in geriatric and geriatric oncology patients in
the literature and in real life. We also wanted to determine the
prevalence of prescribing PIMs in geriatric cancer patients.

Methods: We conducted a meta-analysis investigating the as-
sociation of at least one prescribed PIM with rehospitalisation
and death within three months in patients aged = 65 years de-
tected by any screening tool. Additionally, an observational
study assessed whether this association also applied to onco-
logical patients aged = 70 years at a Department of Medical
Oncology and Hematology. We determined the PIM preva-
lences of the tools Beers (2023), STOPP (v3), and Priscus (2.0),
and assessed all prescriptions for plausibility of dosages. The
relationship between PIMs classified by these tools with the
outcomes was assessed by logistic regression.

Results: In the meta-analysis, the association of prescribed
PIMs and rehospitalisation in geriatric patients was statistically
significant compared to no PIMs within 3 months (see Fig 1).
There was no significant association between PIMs and mortal-
ity. In the observational study, 112 patients were screened and
87 included. Prevalence of PIMs in geriatric oncological patients
was 45.98% (40/87) in total, while PIM prevalence between
tools showed 28.74% (25/87, Beers (2023)), 13.79% (12/87,
STOPP (v3)), and 33.33% (29/87, Priscus (2.0)), respectively
(see Fig.2). PIM exposure was significantly associated with re-
hospitalization within three months [OR 5.18, CI 1.53 t0 17.53, p
= 0.008], but not with death [OR >1000, Cl 0.00 to n.a., p =
0.997]. All dosages were plausible, according to the best of
knowledge of a pharmacist.

Conclusions: Our results indicate that applying PIM tools in
medication evaluation could reduce the risk of rehospitalization
and potentially death in geriatric patients, regardless of cancer
diagnosis. This is the first study to apply the latest versions of
these tools in such a context. We suggest the implementation
of PIM tools in the medication evaluation of all patients aged =
70 years to rise awareness of PIMs and enable therapy optimi-
sation.
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Characteristics Taotal 0 PIMs =1 PliMs P-value
n=8&T7 n=4a7 =40

ni%) or mean £ S0 n{%)or mean £ 5D n(%)or mean & S0

Age [years) 78244522 TT.4044.T9 T79.2345.58 0110
Male 60 (68.97%) 34 (72.34%) 26 (65.00%)

Femaile 27 (31.03%) 13 (27.66%) 14 (35.00%) 0614
Mumiber of co-marsdities B.21+3.25 E.09+3.26 6.35+3.27 [ 1]
HNumber of medications 6.9744.30 5.26:43.51 B.OB:4, 31 <0,001*
Palypharmacy (=5 medications) B3 (72.41%) 29 (B1.70%) 34 (B5.00%) 0.0
PIM tools:

Humber of any PiMs 40 (45.98%) n.a. 40 (100.00%)

Humber of Beers (2023) PIMs 25 (28.74%) n.a. 25 (62.50%)

Number of STOPP (v3) Plks 12 (13.79%) n.a. 12 (30.00%)

Number of Priscus (2.0) PIMs 20 (33.33%) m.a. 29 (T2.50%)

Outcomes:

Rehospitalisation 17 (19.54%) 4 (B,51%) 13 (32.50%) o.o11*
Dieath 2 (2.30%) 0 (0.00r%:) 2 (5.00%) 0,405

Figure 1: Patient characteristics

Outcome Unadjusted Adjusted”

=1 PIMs ol: OR (95% CI) P-value OR (95% Cl) P-value

Rehospitalisation

within 3 months:

Any criteria 5.18 (1.53-17.53) 0.008" 1.09 (0.97-1.22) 0.153
Beers 2.77 (0.92-8.31) 0.688 1.01 (0.90-1.12) 0.907
STOPP 3.75 (1.02-13.80) 0.047 1.26 (0.90-1.77) 0.174
Priscus 1.11 {0.37-3.39) 0.848 1.10 (0.97-1.25) 0.137
Death

within 3 months:

Any criteria >1000 (0.00-n.a.)  0.987 1.03 (0.00-n.a.) 1.000
Bears 2.54 (0.15-42.29) 0.516 20.53 (0.00-n.a.) 0.998
STOPP 6.73 (0.39-115.58) 0.189 20.29 (0.00-n.a.) 0.997
Priscus =1000 (D.00-n.a.)  0.998 1.03 (0.00-n.a.) 1.000

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio, PIM = Potentially Inappropriate Medication,
STOPP = Screening Tool ol Older People’s Prescriptions.

* Adjusted OR for age and number of co-morbidities.

* Statistically significant on a 95% CI lavel.

Figure 2- Odds Ratio (OR) of cutcomes rehospitalisation and death.
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Late effects of allogeneic stem cell transplantation for
Non-Hodgkin lymphoma in Switzerland, 1997-2021,
SBST register. Clinical analysis of ALLOHNS study
cohort*.

A. von Werdt", A. Kiinzi?, D. Schneidawind?®, N. Wolfensberger?, J.
Passweg?*, Y. Chalandon®, S. Morin®, H. Baldomero®, A. Rovo', E.
Rebmann'®

'Department of Hematology and Central Hematology Laboratory, University
Hospital Bern, Bern, 2CTU, University of Bern, Bern, *Department of Medical
Oncology and Hematology, University Hospital Zurich, Zurich, *Department
of Hematology, University Hospital Basel, Basel, *Department of Hematol-
ogy, University Hospital Geneva, Geneva, °Department of Medical Oncology
and Hematology, Hospital of Neuchéatel, Neuchétel

Introduction: Allogeneic stem cell transplantation (allo-HSCT)
represents so far the only potentially curable treatment accord-
ing to a longest follow in a setting of relapse/refractory NHL
(rrNHL). However, it is performed in the majority of cases as a
very last salvage ligne treatment and late effects in context of
rrNHL are underexplored. We present here the first retrospec-
tive, multicentre, registry-based analysis (Swiss Blood Stem
Cell Transplantation and Cellular Therapy, SBST) of late effects
in patients underwent allo-HSCT for rrNHL in Switzerland. This
is a clinical analysis of patient’s cohort, analyzed for social and
quality of life status (SQoL) in the ALLOHNS study.

* Krebsliga Swiss Cancer Research grant HSR-5223-11-2020,
ALLOHNS SQol, Abstract-ID 363.

Methods: We retrospectively analyzed data from 109 patients
with all types of rrNHL who underwent allo-HSCT in 3 Univer-
sity Hospitals of Switzerland (Zurich, Basel and Geneva) be-
tween May 1997 and November 2021. The primary endpoint
was the cumulative incidence (Cl) of LE and secondary end-
point were overall survival (OS), relapse incidence (RI) and type
of LE according to organ/systems involved. Final analysis is on-
going with more data possibly expected.

Results: Median of follow-up was 6.5 years. The mean age of
patients at the time of allo-HSCT was 48 years. Patients who
survived 2 years after allo-HSCT presented 5 and 10 years OS
of 94% [95% CI 86.3 — 97.5] and 86% [95% CI 75 — 92.4] re-
spectively (Figure). Rl was 18.3% at 5 years and 34.4% at 10
years post allo-HSCT. Most frequent LE were secondary malig-
nancies (21%), chronic kidney dysfunction (21%), osteoporosis
(21%), cardiovascular disease (19%), and thyroid dysfunction
(15%).

Overall survival (KM-estimate)

1.00

075

050
0.25

0.00 I
T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Analysis time [years]

Number at risk
109103 86 73 60 55 42 34 25 14 13 10 3 2 1 1 1

ot shoHSCT

Conclusions: Our analysis of a mixed-type rrNHL cohort con-
firms the efficacy of allo-HSCT in heavily pretreated/refractory
patients, showing excellent OS at 5 and 10 years for those who

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

survived 2 years. Secondary malignancies, renal, bone and car-
diovascular disease appear to be the most frequent types of LE,
revealing accumulated toxicity in heavily pretreated patients
with rrNHL. These results should be interpreted with caution
due to the nature retrospective of the analysis, the long period
analyzed, the heterogeneity of the conditioning regimen and
the NHL cohort.

363

Social quality of life experience after allogeneic stem cell
transplantation for Swiss Non-Hodgkin Lymphoma long-
term survivors (SQoL ALLOHNS study)

M. Bana', M. Villani?, Y. Chalandon?, S. Morin?, D. Schneidawind?,
J. Passweg?®, H. Baldomero®, A. Haynes®, A. von Werdt’, A. Rovd’,
E. Rebmann’8

'Institute of Applied Health Reserach, School of Health Sciences HES-SO,
Fribourg, Fribourg, ?Research & Innovation, School of Social Work HES-SO,
Fribourg, Fribourg, *Department of Hematology, University Hospital Geneva,
Geneva, ‘Department of Medical Oncology and Hematology, University
Hospital Zurich, Zurich, *Division of Hematology, University Hospital Basel,
Basel, °Department of Clinical Research, University of Bern, Bern, ’Depart-
ment of Hematology and Central Hematology Laboratory, INSELSPITAL
Bern, University Hospital, Bern, éDepartment of Oncology — Hematology, Ré-
seaux Hospitalier Neuchételois, Neuchatel

Introduction: Non-Hodgkin Lymphoma (NHL) standardized rel-
ative survival 5-years after diagnosis is 74.9% (95% Cl 73.7-
76.1%). Allogeneic stem cell transplantation (alloHSCT) is the
only potentially curative treatment for relapse/refractory NHL
(rrNHL), a subgroup facing health and social problems. We ex-
plored rrNHL post alloHSCT psychosocial quality of life (SQoL)
as part of the ALLOHNS study (Swiss Cancer Research grant
HSR-5223-11-2020).

Methods: We invited 97 rrNHL survivors at least 2 years post
alloHSCT treated in a Swiss University Hospital (Zurich, Basel,
or Geneva) to an online survey. Participants completed the
WHOQoL-BREF questionnaire in German or French. Survey data
were descriptively analysed. Hypotheses testing was not pos-
sible due to the small cohort size. In-depths interviews on sub-
jective health and psychosocial needs were added to comple-
ment survey results.

Results: 41 rrNHL, (42%) completed the survey between De-
cember 2023 and August 2024, with a median of 8 years (4-
23) post alloHSCT. The median age was 64 (53-69) years and
most participants were men (76%). The level of education in
22% was university, and 29% tertiary education level, 59% were
married and 17% lived with a partner. Overall QoL satisfaction
was mostly “very good” (46%) or “good” (39%). Most partici-
pants were very satisfied or satisfied with their work capacity
(74%), social relationships (83%) and social support (90%). 39%
of participants were retired and 12% self-employed. Sexuality
concerns were frequently reported (67.5%). 11 patients partici-
pated in-depth interviews where they confirmed overall good
SQolL but altered sexuality life, and reported furthermore fa-
tigue affecting daily routines and work activities demanding
modifications. Important support resources were the HSCT
care team and a sustainable social network. Main issues re-
ported were financial and insurance matters, reduced work ca-
pacity, dismissals, unemployment and the lack of support to
solve them. Supportive peer meetings to facilitate after
alloHSCT reintegration arised as a relevant unmet need.

Conclusions: Well-educated Swiss post alloHSCT rrNHL survi-
vors report overall good SQoL and seem to be satisfied with
their general situation, work capacity, and social network. In-
depth interviews revealed support needs related to finances
and professional integration post alloHSCT. The results should
be interpreted with caution due to the small cohort size.
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Implementation of a structured geriatric assessment
program in an academic setting: Results, perception and
awareness by patients and treating physicians

S. P. Hiltgen', H. A. Bischoff-Ferrari>®*, M. Gagesch?, A.
Kaltenborn®, M. G. Manz', M. Rieger’, R. Schwotzer', S. M. Stolz’, T.
Zenz', W. Rosler’

"Medlical Oncology and Hematology, University Hospital Zurich, Zurich, ?De-
partment of Geriatric Medicine and Aging Research, University Zurich, Zur-
fch, 3Centre on Aging and Mobility, University Hospital Zurich, Zurich, *Medi-
cal Oncology and Hematology, University Hospital Toulouse and University
of Toulouse Ill, Toulouse, °Centre on Aging and Mobility, University Zurich,
Zurich, °-, Kamiq Institute, Detern

Introduction: Comprehensive Geriatric Assessment (CGA) for
older cancer patients is recommended by major professional
organizations. Nevertheless, CGA in clinical settings is still not
standard for multiple reasons and treatment decisions are
made based on age or overall performance status. Partnering
with the Department of Geriatrics at our institution, we imple-
mented CGA for patients with hematologic disorders age >65
years in 2019. We report
the results of the imple-
mentation as well as per-
ception of the program by
physicians and patients.

Methods: This retrospec-
tive, single-center obser-
vational study was con-
ducted at a University Hos-
pital in Switzerland.
Patients aged =65 years
with hematological malig-
nancies who underwent
CGA within the last 5 years
were included. All data
were extracted from elec-
tronic medical records and

waetul- very usehul: 1319 [68%)
mot at all: 19 [15%)

wsetul- very usetul: 1219 [63%)
ot at all: 4119 (21%)

good-very good: 10118 (52%)
not at all; 13 [22%)

pooed-very QDDE. 13118 [68%:)
mot at all; 319 [15%)

CGA-Outcome was significant (p: 0.011). Of all patients, 19 were
accessible for the questionnaire. 70% experienced CGA and the
resulting recommendations as useful, stating that they had
benefited from the process. 45 out of 67 physicians answered
the questionnaire for professionals. 75% rated the CGA as help-
ful, especially in the fields of frailty assessment, cognition, nu-
tritional status/optimization, physical function, and falls/risk of
falls. 11.1% reported to have attended lectures during their
studies specifically regarding geriatric oncology/hematology,
48.9% reported such lectures were not offered at all.

Conclusions: Our data support the use of a CGA in older pa-
tients with hematological cancers based on positive feedback,
from both patients and physicians. The results emphasize the
need for a dedicated geriatric assessment in an older cancer
population as it contributes to a more comprehensive medical
evaluation, supports treatment decisions and potentially im-
proves overall patient care. The feedback from physicians indi-
cates that geriatric oncology/hematology is underrepresented
in medical curricula. This may contribute to the missing
knowledge and low awareness of CGA, and should be ad-
dressed in the future.

Image 1: perception of CGA by patients

Response: 1937 (531%) (a5 of September 2023 53 CGA cases, 8 deceased, 2 los!-1o-Tollow-up)

Cuestion 1: The appairtmeent 8l the Clinic Tod Ganatic Madicing was usetul
Quedtion 2! The recommendalions made, &.9. of nulntkon of physiolerapy (physiotherapy], were usedul
Classtion 3 | 'was adke o imphement he measuresneosmmendations well

Claastion & | hawe he impression that | benedited from the appointment

later analyzed. Perception
of the CGA by patients and
physicians was assessed
by a questionnaire.

Results: 46 patients who
underwent CGA between

Queastion 5; | would have weloomed a further appointment al the chinic for geniabnc medicing (2. after complietion of the
Imsrapy)

good-wery good: 415 [21%)

mot {at all): 1219 (837%)]

Question & In principle, | consider such supplementany sendoes as usedul
useful= very usstul: 1219 (63%)
mot useful: 219 [10%)

April 2019 and July 2023
were included in this study.
89.1% showed at least one
impaired domain in the
CGA and in 84.8% of pa-
tients one or more inter-
ventions were suggested. freat

Image 2: rating of CGA recommendations by treating physicians (n: 45)

scale from 1 (nod very helpiul) 1o 5 (very helphul)

Correlation between G8-

Score and pathological
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Sequential combinations of rapid immunoassays for
prompt recognition of heparin-induced
thrombocytopenia: a prospective validation study

T. Steinauer’, E. Matthey-Guirao’, F. J. Gomez', L. Rittener-Ruff",
M. Marchetti’, M. Goodyer?, M. Nabergoj?, S. Barelli', F. Grandoni’,
M. G. Zermatten', L. Alberio’

'Division of Hematology and Central Laboratory of Hematology, Lausanne
University Hospital, Lausanne, 2Division of Hematology and Laboratory of
Hematology, Institut Central des Hépitaux Valaisans, sio, *Division of Hema-
tology and Laboratory of Hematology, Institut Central des Hépitaux Va-
laisans, Sion

Introduction: Early recognition and treatment of heparin-in-
duced thrombocytopenia (HIT) are crucial to prevent severe
complications. While qualitative immunoassays (IA) offer rapid
diagnosis, their sensitivity and specificity are not optimal. Se-
quential combinations of quantitative IA results could improve
the diagnostic accuracy. We aimed to validate our Bayesian ap-
proach and to compare it with other diagnostic algorithms
(“Hamilton” based on two simultaneously performed IA and
“TORADI-HIT” based on one IA and other laboratory values).

Methods: We included 1194 patients with suspected HIT (6.0%
confirmed HIT). HemosIL Acustar HIT-IgG, a chemilumines-
cence-based IA (CLIA) and HemosIL HIT-Ab(PF4-H) (Instru-
mentation Laboratory, Munich, Germany), a latex immune-tur-
bidimetric assay (LIA), were performed and used according to
our algorithms (CLIA first/LIA for unsolved cases, resp. LIA
first/CLIA for unsolved cases). Definite HIT confirmation or ex-
clusion was made using heparin-induced platelet activation
(HIPA) test and PF4-enhanced HIPA (PIPA). Performances of
our approaches, the “Hamilton” and the “TORADI-HIT” algo-
rithms were compared.

Results: Using CLIA first and LIA for unsolved cases correctly
excluded HIT in 95.6% and predicted HIT in 95.8%; 3.3% of
cases remained undetermined; there were 13 false positive and
no false negative results. Using LIA first and CLIA for unsolved
cases, correctly excluded HIT in 96.4% and predicted HIT in
96.4%; 2.3% of cases remained undetermined; there were 15
false positive and no false negative results. These sequential
algorithms allowed to reach a diagnosis using only the first IA in
81.5%, resp. 85.4%. The “Hamilton algorithm” correctly ex-
cluded HIT in 92.1% and predicted HIT in 42.3%; 10.7% of cases
remained undetermined; there were no false positive and two
false negative results. The “TORADI-HIT algorithm” correctly
excluded HIT in 97.9% and predicted HIT in 93.8%; there were
10 false positive and three false negative results.

Conclusions: A Bayesian approach sequentially employing two
IA is accurate for HIT diagnosis. Performing IA simultaneously
according to the “Hamilton algorithm” is less accurate and cost-
effective. The “TORADI-HIT algorithm” offers better HIT exclu-
sion at the cost of about 6% false negative results. Using our
approaches, HIT exclusion or recognition can be achieved in
>97% of cases within <1 hour with no false-negative results.
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Daratumumab for Refractory and Frequently Relapsing
Immune Thrombotic Thrombocytopenic Purpura -a Case
Series with Long-Term Follow-up
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'Department of Medical Oncology and Hematology, University Hospital Zur-
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Introduction: Immune thrombotic thrombocytopenic purpura
(iITTP) is a life-threatening thrombotic microangiopathy (TMA)
caused by inhibitory autoantibodies to ADAMTS13. Despite ini-
tial management of acute iTTP episodes with therapeutic
plasma exchange (TPE), administration of anti-VWF nanobody
caplacizumab, and immunosuppression with corticosteroids,
relapse occurs in at least 30% of patients while some are re-
fractory to treatment or show a frequently relapsing course (r/r
iTTP). Management of these patients is challenging and no
clear treatment recommendations exist. Daratumumab, an anti-
CD38 antibody, has emerged as an efficacious and safe thera-
peutic option for a variety of autoimmune diseases, including
iTTP. We present a series of patients with r/r iTTP which we
have treated with daratumumab, with a median follow-up of 43
months.

Methods: Our retrospective analysis included 8 treatment epi-
sodes with daratumumab in 5 patients from 3 Swiss centres.
Patient-level data from January 1st, 2014 through July 1st, 2024
included disease course, treatment with response and adverse
reactions, ADAMTS13 activity and inhibitor. ADAMTS13 recov-
ery following treatment was defined as partial (ADAMTS13 ac-
tivity >20%) and complete (>50%).

Results: Prior to daratumumab, a median of 2 (range, 2-6) other
immunosuppressive therapies were given. A median number of
6 (range, 4-8) daratumumab doses was administered per pa-
tient, either as an intravenous infusion (16 mg/kg bw) or subcu-
taneous injection (1800 mg). In all cases, daratumumab was in-
itiated to reverse ADAMTS13 deficiency while the patients were
in clinical remission. No severe adverse events were observed.
ADAMTS13 response was seen in 87.5% (7/8 treatment epi-
sodes), including 7 complete responses. Mean ADAMTS13 ac-
tivity at response was 70% (n=7, SD 23.1%), and median time to
response was 2.5 weeks (range, 2-4). Median duration of re-
sponse was 19 months (max. 37 months). After a median fol-
low-up of 43 months, 85.7% of patients maintained their re-
sponse at 12 months and 28.5% at 24 months. Eventually,
ADAMTS13 relapse following daratumumab therapy was seen
in 6/7 patients.

Conclusions: Our retrospective evaluation indicates that dara-
tumumab is an efficacious and safe treatment option for r/riTTP
patients without response to rituximab. Prospective studies are
warranted to confirm the long-term efficacy and safety of dara-
tumumab treatment in such patients.
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Modification of fibrinolytic potential after cessation of
combined hormonal contraceptives
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Introduction: Combined oral contraceptives (OCs) are known
to contribute to a procoagulant state by increasing clotting fac-
tor production and decreasing levels of hemostatic inhibitors.
Such effects can result in venous thromboembolism (VTE) and
persist even after treatment discontinuation. To date, modifica-
tion of fibrinolytic biomarkers has been observed in disease but
specific data on fibrinolysis in OC users is limited. Therefore,
we aimed to determine whether plasmin generation (PG) is el-
evated in OC users and assess the time needed for fibrinolytic
biomarkers to normalise after OC cessation.

Methods: In a monocentric, observational study cohort of adult
women, platelet-poor plasma was collected from an OC cessa-
tion group (n=66) and a control group (n=28) of women using
progestin-only pills or an intrauterine device at TO (the date of
OC cessation) and T12 (12 weeks later). Twenty individuals with
OC cessation presenting with the highest modifications of

thrombin generation (TG) parameters between TO and T12
were selected and compared to five controls. Fibrin clot degra-
dation was evaluated using a) a PG assay recording endoge-
nous plasmin potential (EPP; nM*min), Peak (nM), and time to
peak (ttPeak; min) (Synapse Research Institute, Maastricht,
Netherlands), and b) plasmin a2-antiplasmin complex concen-
tration (PAP, ng/mL) by ELISA (Technozym®, Technoclone,
Austria).

Results: At TO, Peak plasmin from OC cessation samples was
significantly higher than in controls (p=0.002). However, at T12,
OC cessation EPP and Peak were comparable to controls. Over-
all, we observed a statistically significant decrease in EPP
(p=0.005) and Peak (p <0.001) between TO and T12 in OC ces-
sation samples. In comparison, no differences were noted in
EPP and Peak

in control samples. TtPeak in OC cessation samples at TO and
T12 were similar and higher than controls at both time points
(TO, p=0.005; T12, p=0.004). PAP complex concentrations de-
creased significantly with OC cessation between TO and T12 (p
<0.001, see Fig.1). This change was not observed in controls
(p=0.761).

Conclusions: Compared to controls, women taking OCs exhib-
ited enhanced fibrinolytic activity, reflected by high PG and PAP
complex levels, linked to a procoagulant state during OC use.
These levels decreased significantly 12 weeks after OC cessa-
tion.

PAP complex concentration in OC cessation and control
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Figure 1 : PAP complex concentration in OC cessation and control samples at TO and T12.
Box plot showing PAP complax concentrations (ng/mL) in control and oral contraceptive (OC)
cessation groups at baseline (TO) and 12 weeks later ({T12). The boxes represent the interquartile
range, with the median indicated by the horizontal line and the mean by the “x". Whiskers show
standard deviation. The decrease in PAP complex concentration in the OC cessation group is
statistically significant (***, p<0.001}, while the difference in the control group is not significant (n.s).
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Appearance of isoagglutinins after minor ABO-
incompatible allogeneic stem cell transplants

B. Bours', P. Stakia?, S. Waldvogel-Abramowski?

"Hematology, Geneva University Hospital, Geneva, ?Laboratoire d’im-
munohématologie transfusionnelle, Geneva University Hospital, Geneva

Introduction: In 2022, we studied the time to disappearance or
appearance of isoagglutinins A and B in patients undergoing
ABO-incompatible allogeneic hematopoietic stem cell trans-
plantation (HSCT). One year after HSCT, only 7 of 61 patients
who underwent minor ABO-incompatible allogeneic HSCT
showed de novo appearance of isoagglutinins according to
transplanted blood type. We reviewed this cohort in 2024 with
longer follow-up.

Methods: We included all patients who underwent allogeneic
HSCT with minor ABO incompatibility at our institution between
March 2015 and December 2019. For each patient, the occur-
rence and persistence of isoagglutinin A and B were monitored
from the time of HSCT until September 20, 2024.

Results: We identified 61 patients. De novo production of iso-
agglutinin A and B was analyzed in 49 patients and 15 patients,
respectively. Median follow-up was 46 months (range 1 month
to 109 months). Appearance of isoagglutinin A was observed in
7/49 patients. In 6/7 patients, isoagglutinin A appeared be-
tween day+12 and day+20 after transplantation. The appear-
ance of isoagglutinin was transient (detection persisted for 5 to
36 days) and was associated with positive DAT and mild he-
molysis. In 3/7 patients, we later detected a one-time positivity
for isoagglutinin A (on days 736, 1470 and 2534 after HSCT).
We observed no occurrence of isoagglutinin B (0/15). The last
analysis performed for each patient showed the absence of iso-
agglutinin A or B.

Conclusions: Shortly after HSCT, we observed the appearance
of isoagglutinin A in 6/61 patients, associated with a positive
DAT and mild hemolysis. The kinetics were compatible with a
passenger lymphocyte syndrome.

We also observed isoagglutinins appearing more than one year
after HSCT in 3/61 patients (4.91%), with no identified treat-
ment that could explain this (e.g., immunoglobulin or transfu-
sion). Due to the long intervals between analyses, the persis-
tence of the isoagglutinin was difficult to assess. No hemolysis
was detected in the three patients with late anti-A appearance.

In the case of minor ABO-incompatible HSCT, transfusion of red
blood cells according to the donor blood group remains a ne-
cessity after HSCT if isoagglutinins are not carefully monitored.
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generation (PG) assay, (iii) measurement of liver-produced pro-
teins related to fibrinolysis, and to correlate the results with
clinical events.

Methods: Plasma samples were obtained from 150 patients
with Child-A, -B and -C LC. Fibrinolysis was assessed by a GFA
(Lysis Timer, Hyphen Biomed, France), which measures the
time required to lyse a plasma clot induced by thrombin in the
presence of calcium, silica and tissue-type plasminogen activa-
tor (tPA). PG (Fluoroskan Ascent, Thrombinoscope, Nether-
lands) was induced by adding tPA to a plasma sample in which
coagulation was triggered and assessed by a specific plasmin
fluorogenic substrate. In addition, fibrinogen (fbg), factor XillI
(FX1I), plasminogen (plg), a2-antiplasmin (a2-AP), and throm-
bin-activatable fibrinolysis inhibitor (TAFI) were measured.

Results: GFA lysis time, plasma concentrations of fibrinolysis
proteins and PG were all significantly reduced as a function of
increasing LC clinical severity (p <0.001). GFA lysis time was
strongly directly correlated (p <0.0001) with a2-AP (R2=0.47)
and fbg (R2=0.41) levels. GFA lysis time and a2-AP were sig-
nificantly reduced in alcohol-induced LC compared to other ae-
tiologies. Patients without portal hypertension (PHT) showed
normal GFA lysis time, and all measured parameters (PG param-
eters — estimated potential, peak height and velocity index —
TAFI, FXIll, a2-AP, plg, fbg) were significantly lower in patients
with PHT than in those without (p <0.05).

Conclusions: The concentrations of a2-AP and fbg, the stage
of LC, and the presence of PHT seem to be crucial for the lysis
time assessed by the GFA Lysis Timer in patients with LC. How-
ever, the lysis time was not able to predict the occurrence of
thrombo-haemorrhagic events, which are mainly related to
PHT. The development of other plasma lysis models focusing
on either clot resistance or plasma lytic capacity is necessary
to test their correlation with thrombo-haemorrhagic events in
patients with LC.
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Parameters impacting fibrinolysis in patients with liver
cirrhosis

L. A. Gautier', I. De Simone?, A. Aliotta’, L. Veuthey', D. Huskens?,
B. de Laat?, C. Pereira Portela', M. G. Zermatten', M. Fraga®, D.
Bertaggia Calderara’, L. Alberio’

'Division and Central Laboratory of Hematology, Lausanne University Hospi-

tal, Lausanne, ?-, Synapse Research Institute, Maastricht, °Division of Gas-
troenterology and Hepatology, Lausanne University Hospital, Lausanne

Introduction: Liver cirrhosis (LC) has a prevalence >1%, with an
increase of over 80% in the last 30 years. LC is responsible for
ca. 1% of deaths worldwide, notably due to thrombo-haemor-
rhagic complications. The mechanisms regulating fibrinolysis
and its impact on LC complications remain to be investigated.

The aim of this work is to study fibrinolysis in patients with LC
using (i) global fibrinolytic assay (GFA), (ii) calibrated plasmin
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Dengue fever mimicking plasma cell leukemia - A case
series of patients with recently diagnosed dengue fever

L. Schmied', J. Dirks', L. Boschetti', J. Passweg', C. Widmer'
"Hematology, University Hospital Basel, Basel

Introduction: With the further spread of the tiger mosquito in
Europe including to territories north of the alps, diseases trans-
mitted by the tiger mosquito, such as dengue fever are ex-
pected to increase. While no direct transmission of dengue vi-
rus in Switzerland has been confirmed yet, the fast spread of
the dengue virus around the globe alongside the tiger mosquito
leads to increasing numbers of travelers that have conducted
dengue Virus, seeking medical care after returning to Switzer-
land. Patients often present themselves with constitutional
symptoms not very different from those accompanying malig-
nancies. A peripheral blood smear frequently reveals plasmo-
cytosis, a finding which, until recently, was most commonly as-
sociated with plasma cell leukemia or advanced stage multiple
myeloma. Subsequent phenotypical investigations can help to
discriminate a malignant from a reactive origin of the plasmo-
cytosis. However, there are pitfalls as the plasma cells found in
response to dengue virus can mimic those found in plasma cell
leukemia.

Methods: Using flow cytometry, we investigated peripheral
blood samples of patients with recently diagnosed infection
with dengue virus to characterize their lymphocyte subsets, fo-
cusing on plasma cells. In total we investigated 5 patients, along
with controls.
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Results: We included 5 patients suffering from dengue virus in-
fection showing plasmacytosis in peripheral blood. Flowcy-
tometric analysis showed plasma cells expressing the following
surface markers: CD138+ CD45+ CD19- CD56-. This pheno-
type is frequently shared by aggressive plasma cell leukemia.
However, analysis of the light chains showed no monoclonal
distribution of kappa/lambda light chains, indicating a reactive
etiology rather than a malignant disease.

Conclusions: The increasing number of patients, who present
themselves with the sometimes unspecific constitutional symp-
toms of dengue fever can be a challenge for diagnosis because
the high amount of plasma cells in the peripheral blood can
prompt hematological investigations, based on suspicion of a
malignant disease. Subsequent flow cytometry analysis can
show plasma cell phenotypes, that share similarities with the
plasma cells found in plasma cell leukemia. However, the crucial
difference which allows to rule out a malignant disease is the
missing kappa or lambda restriction in case of dengue fever.
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Disease Phenotype in Northeastern Thailand Patients
with JAK2V617F-Positive

K. Chootawiriyasakul!, N. Teawtrakul', P. Klungsaeng', S.
Sukkasame?

"Department of Medlicine, Medicine Faculty, Khon Kaen University, Khon
Kaen, ?Special Medical Center, Srinagarind Hospital, Medicine Faculty, Khon
Kaen University, Khon Kaen

Introduction: Mutations in the genes JAK2V617F have been
identified as drivers of Myeloproliferative Neoplasms (MPNs),
including Polycythemia Vera (PV), Essential Thrombocytosis
(ET), and Primary Myelofibrosis (PMF). JAK2V617F is included

JAK2YVE1T7F Mutation Status

JAKZVB1TF Positive

24.16%

15.84%

as major diagnostic criteria for MPN in the 2008 WHO diagnos-
tic criteria. Therefore, we aimed to report the JAK2V617F mu-
tation frequency and disease phenotype in northeast Thailand
patients from January 2017 to January 2021.

Methods: A total of 418 peripheral blood and bone marrow
samples were analyzed by qRT-PCR.

Results: In this group, 101 (24.17%) of the patients were posi-
tive for the JAK2V617F mutation, whereas 317 (75.83%) pa-
tients were negative for the JAK2V617F mutation. The
JAK2V617F mutation-positive group (101 patients) included 46
(45.54%) patients with PV, 39 (38.61%) patients with ET, 11
(10.90%) patients with primary myelofibrosis (PMF), and 5
(4.95%) patients with unclassified MPNs. The mean age of
JAK2VB17F-positive male patients was 59.86 years (range: 21-
88), which is higher than that of female patients, whose mean
age was 57.14 years (range: 23-85). Laboratory findings
showed that the mean hemoglobin level (17.8 g/dL, range 14.1-
21.6 g/dL) and WBC level (10.2 x 10"9/L, range 5.8-43 x 10*9/L)
in PV patients were higher than those in ET patients. PV patients
had a mean platelet count of 512.5 x 10"9/L (range 151-1028 x
10"9/L), which was lower than the mean platelet count of 803 x
10"9/L (range 355-2571x 10"9/L) in ET patients. The mean val-
ues of the JAK2V617F allele burden in patients with PV and ET
were 62% and 31%, respectively.

Conclusions: The JAK2V617F mutation allele burden is higher
in Thai patients with PV than in those with ET. The JAK2V617F
mutation burden influences WBC counts and clinical character-
istics of ET patients, such as WBC counts and hemoglobin lev-
els. A higher JAK2V617F allele burden is associated with in-
creased age, suggesting its potential role in prognostication
and treatment protocol development.

JAK2ZVB17F Positive Group Distribution

Unclassified MPNs
PMF
4 958,
10089%
PV
45 54%
38.61%
ET

JAKZVE17F Negative
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346 Haemoglobin level
First real-world case report of danicopan as an add-on zj;gjzgiz
therapy in a patient with paroxysmal nocturnal -
haemoglobinuria in Switzerland
o 1410612023
G. Georgiou' & 09/08/2023
"Hematology, Unilabs, Geneva r} 29/11/2023
anicopan

Introduction: In Switzerland, ravulizumab is the current stand- treatment '0/12/2023
ard of care for patients with paroxysmal nocturnal haemoglobi- A SNt
nuria (PNH). However, 10-20% of patients receiving the C5 in- 1Bs0es
hibitors (C5i) eculizumab or ravulizumab experience clinically 24/01/2024
significant extravascular haemolysis (csEVH: haemoglobin [Hb] 20/03/2024
<9.5 g/dL and absolute reticulocyte count [ARC] = 120x109/L, ! ! ! ! ' !
as defined in clinical studies). Danicopan is an oral factor D in- ¢ e o0 R e
hibitor that has demonstrated benefit as an add-on therapy to Haemoglobin level (g/L)
C5i in patients with PNH and csEVH in clinical trials. We present Absolute reticulocyte count
the first real-world case report of a patient with PNH in Swit-
zerland who received danicopan in addition to ravulizumab. 22/02/2023
Methods: This case report uses available clinical data from the R40z0es
patient from 2012 to 2024. ?iﬁﬁiﬁﬁii
Results: A 34-year-old female presenting with fatigue and ab- § 09/08/2023
dominal pain was diagnosed with PNH in the USA in 2007

; - . ——>  29/11/2023
(baseline laboratory data unavailable). In 2012, the patient re- Danicopan oo
located to Switzerland (Hb: 87 g/L, ARC: 128x109/L, neutro- treatment
phils: 4x109/L, platelets: 308x109/L; lactate dehydrogenase Bl SRlEE0ss
[LDH]: 1200 U/L). Eculizumab (900 mg every 2 weeks) was ini- 11/01/2024
tiated, resulting in control of symptoms related to intravascular 24/01/2024
haemolysis. The patient remained anaemic and continued to 20/03/2024
experience fatigue (Hb: 80-90 g/L; LDH: normal). In 2020, the : J ! ! J !

0 50 100 150 200 250

patient switched to ravulizumab for convenience (3300 mg
every 8 weeks); after switch, symptoms related to intravascular
haemolysis remained under control, but symptomatic anaemia
was still present. In November 2023, owing to this symptomatic
anaemia due to cseEVH (Hb: 83 g/L), the patient began danico-
pan add-on therapy (150 mg three times daily). Following 3.5
months of danicopan, Hb and ARC were almost normalised (115
g/L and 60x109/L, respectively, Figure). The patient experi-
enced improved quality of life with absence of anaemia-related
fatigue. No adverse events (AEs) associated with danicopan
were reported and the patient is continuing treatment.

Conclusions: This is the first report of a patient treated with
danicopan add-on therapy in real-world clinical practice in
Switzerland; treatment improved symptoms associated with
csEVH and quality of life, with no AEs reported. This case will
inform clinical practice in Switzerland and provide support for
danicopan use in patients with csEVH. Long-term response re-
mains to be determined.
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An interesting case of concomitant anemia secondary to
prolonged PARP inhibitor toxicity, and a hemolytic
anemia with non-specific warm autoantibodies

J. Dereme’, K. Asonitis?, F. Grandoni', A. Liapi?, G. Tsilimidos?

'Service and Central Laboratory of Haematology, Department of Oncology
and Department of Laboratories and Pathology, Lausanne University Hospi-
tal, Lausanne, ?Medical oncology Unit, Department of Oncology, Lausanne
University Hospital, Lausanne

Introduction: This case report discusses a 71-year-old female
patient with a history of high-grade serous ovarian adenocarci-
noma. After receiving neoadjuvant chemotherapy, surgery, and
subsequent adjuvant therapy, she was placed on olaparib
maintenance. The patient developed severe progressive ane-
mia starting in March 2022, culminating in a hemoglobin level
as low as 55 g/L, which presented significant clinical chal-
lenges.

Methods: NA

Results: Initial investigations ruled out common causes of ane-
mia, including iron and vitamin deficiencies, autoimmune disor-
ders, and infections. Bone marrow biopsies were conducted,
revealing a clonal cytotoxic T-LGL population and a DNMT3A

High grade serous
sdenocarcinoma:
SEQNOHEE

MNeoadjuvant
chemotherapy
and surgery

Chemaotherapy
with Caroplatin,

Olaparib maintenance

mutation, but no signs of myelodysplasia or metastatic infiltra-
tion. A mixed anemia profile was observed, characterized by
declining reticulocyte counts and the presence of warm auto-
antibodies (IgG). Despite discontinuing olaparib, the patient re-
mained transfusion-dependent, with no initial improvement in
her condition. The identification of warm autoantibodies and a
progressive drop in reticulocyte counts suggested a complex
anemia with both central hyporegenerative components from
prolonged PARP inhibitor toxicity and an extravascular hemo-
lytic mechanism. High-dose corticosteroids were administered
in July 2022 to address the hemolytic part of the anemia. Fol-
lowing corticosteroid treatment, the patient experienced rapid
hematological improvement, achieving transfusion independ-
ence and reduced hemolysis markers.

Conclusions: This case illustrates a severe mixed anemia stem-
ming from prolonged olaparib toxicity combined with warm au-
toantibody-mediated hemolysis. The coexistence of these
mechanisms emphasizes the need for meticulous hematologic
monitoring in patients receiving PARP inhibitors. The prolonged
toxicity observed in this patient, along with the identified
DNMT 3A mutation, suggests potential interactions that warrant
further investigation. Regular follow-ups and comprehensive
assessments are crucial for managing complex hematological
conditions in oncologic patients.

Corticostercid

Olaparib maintenance

paclitaxel and
Bevacizumal

2020 2021
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Differential MAPK Pathway Targeting for Improved
Therapeutic Efficacy in Myeloproliferative Neoplasms

S. Arunasalam™?3, S. Hallenberger-Jungius'®#, S. Mattei?, C.
Albrecht'3, A. Angelillo-Scherrer'?, S. Dirnhofer®, S. C. Meyer'3#
'Department of BioMedical Research, University of Bern, Bern, ?Graduate
School for Cellular and Biomedical Sciences, University of Bern, Bern, °De-
partment of Hematology and Central Hematology Laboratory, Inselspital,
Bern, *Department of Biomedicine, University of Basel, Basel, °Department
of Pathology, University Hospital Basel, Basel

Introduction: Myeloproliferative neoplasms (MPN) are hemato-
poietic malignancies with constitutive JAK2 signalling activa-
tion. JAK2 activates the STAT3/5, PI3K/Akt and mitogen-acti-
vated protein kinase (MAPK) pathways. Clinical JAK2 inhibitors
show limited disease-modifying potential due to maintained
MAPK pathway activation. JAK2 interacts with the MAPK path-
way via Src homology 2 domain-containing phosphatase 2
(SHP2), but the further molecular link to MAPK components and
the most beneficial component to target are not clarified. We
investigate the potential of MAPK pathway targeting at the level
of SHP2 or MEK1/2 when combined with ruxolitinib and whether
targeting both levels enhances efficacy.

Methods: We performed shRNA-mediated knockdown of
SHP2, MEK and dual SHP2/MEK in Ba/F 3 cells stably expressing
JAK2V617F or JAK2WT (wildtype). Effects of SHP2, MEK or
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SHP2/MEK depletion combined with JAK2 inhibition by rux-
olitinib on cell proliferation and signalling were tested. Pharma-
cological SHP2 and MEK inhibition by TNO155 and trametinib,
respectively, was assessed and combined with ruxolitinib. As
translational approach, a Jak2V617F mutant mouse model was
evaluated for corrective effects of dual SHP2/MEK inhibition
combined with JAK2 inhibition.

Results: SHP2 depletion sensitized Ba/F3 mutant cells to rux-
olitinib by lowering IC50 and enhancing MAPK inhibition without
affecting the JAK/STAT pathway. MEK knockdown impaired
MPN cell proliferation, further sensitized cell growth to rux-
olitinib, and concentration-dependently suppressed MEK-ERK
downstream targets. Pharmacological inhibition of JAK2/SHP2
and JAK2/MEK significantly reduced proliferation and sup-
pressed pERK1/2 and downstream targets in mutant cells. In
vivo, dual SHP2/MEK inhibition with ruxolitinib led to more ex-
tensive MPN phenotype correction, reflected by reduced mye-
loid (MP), erythroid (PreCFU-E) and megakaryocytic (PreMegE)
progenitor cells (Fig.1).

Conclusions: Targeting the MAPK pathway at one or multiple
levels enhances therapeutic efficacy in MPN cells and preclini-
cal models by increasing sensitivity to ruxolitinib, as highlighted
by suppressed MAPK downstream targets and reduced prolif-
erative capacity. Our data emphasize the interplay among the
JAK2, SHP2, and MAPK pathways in MPN, revealing the thera-
peutic benefits of targeting multiple intersections in this signal-
ling cascade.

B \Vehicle

B Ruxolitinib

B Ruxolitinib + TNO155
B Ruxolitinib + TNO155

+ Trametinib

Fig.1 (A) Effect of increasing concentration of ruxolitinib on cell signalling of Jak2 V617F EpoR Ba/F3
cells expressing shSCR (control cells) and shMEK1/2 constructs analysed via western blot. Results are
normalized to those of the DMSO control in cells expressing shSCR. (B) Triple pharmacological
inhibition of JAK2/SHP2/MEK for 1 week showed highest suppression of hematopoietic progenitor cells,
as myeloid progenitors (MP), pre-colony forming unit-erythroids (PreCFU-E), and pre-megakaryocyte-

erythrocyte progenitors (PreMegE).

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Published under the CC license Attribution 4.0 International (CC BY 4.0)



7™ SWISS ONCOLOGY AND HEMATOLOGY CONGRESS (SOHC), NOVEMBER 20-22, 2024

35S

383

Expression of KITD814V in murine hematopoietic stem
cells results in an advanced systemic mastocytosis
phenotype with associated myeloid neoplasm

S. Stivala', A. Makeeva', L. Clauss’, E. Sheremeti', E. Ratti’, M.
Konantz', K. Hartmann'?

"Department of Biomedicine, University Hospital Basel, Basel, ?Department
of Dermatology, University Hospital Basel, Basel

Introduction: Mastocytosis is characterized by an abnormal ex-
pansion of mast cells (MC) in one or various organs such as
bone marrow (BM), skin and/or intestine, driven in >90% of pa-
tients by the KITD816V mutation. KITD816V-specific inhibitors
reduce symptoms and prolong survival in systemic mastocyto-
sis, but not all patients benefit from this therapy; therefore,
there is an urgent need for novel treatment options.

Methods: To advance treatment development, we generated
by CRISPR/Cas9 technology a novel pre-clinical mastocytosis
mouse model carrying the KITD814V mutation (homologous to
human KITD816V). KITD814V expression in hematopoietic stem
cells (HSC) was obtained by tamoxifen-induced Scl-Cre-medi-
ated recombination. Mice were monitored for peripheral blood
count, survival and MC number. Transplanted mice receiving
WT or KITD814V BM cells were analyzed for malignant clone
chimerism in blood, BM and spleen. Moreoever, they were mon-
itored for disease progression upon treatment with a specific
KIT inhibitor.

Results: Expression of KITD814V in the hematopoietic com-
partment led to development of a myeloid neoplasia, with
spleno-hepatomegaly, leukocytosis, erythrocytosis and re-
duced survival. MC in BM, skin and spleen were expanded, and
correlated with elevated serum levels of MC protease 1 (Mcpt1);
besides, they had a constitutively active KIT, Stat5 and MAPK.
The HSC compartment showed reduced stem cells in the BM,
but expanded committed erythroid and MC progenitors. In
competitive BM transplantation, the mutant clone expanded
over WT cells, indicating a proliferative advantage. Trans-
planted mice recapitulated the phenotype of the donor mice,
with enlarged spleen, leukocytosis, erythrocytosis, MC expan-
sion and elevated serum Mcpt1. Treatment with the specific KIT
inhibitor avapritinib for 16 days reversed this phenotype as
shown by correction of splenomegaly and normalized WBC val-
ues, and significantly reduced the mutant clone in BM, PB and
spleen.

Conclusions: In the present study, we show that expression of
KITD814V in the HSC compartment leads to a phenotype
closely resembling human advanced systemic mastocytosis
with myeloid neoplasia. We also demonstrate that this pheno-
type can be corrected by treatment with the KIT inhibitor
avapritinib. Thus, this novel mouse line represents an invaluable
tool for elucidating molecular pathogenetic mechanisms and
testing novel therapeutic targets in mastocytosis.
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Fig. 1 Expression of KIT D814V in HSC leads to advanced systemic mastocytosis.
Mice expressing the mutant KIT show constitutively phosphorylated KIT and active downstream
JAK/STAT and MAPK pathways (A), reduced survival (B), and expansion of mast cells in the skin
(C, D). Malignant BM cells show a proliferative advantage in competitive transplantation (E).
Treatment with 30 mg/kg avapritinib reduced the mutant clone and normalized spleen size (F, G).
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Targeting the SHP2 phosphatase enhances therapeutic
effects of the JAK2 inhibitor ruxolitinib in
myeloproliferative neoplasms by inhibiting the MAPK
pathway

S. Hallenberger-Jungius'?, L. Vokalova'?, S. Mattei', A. Garcia-
Garcia', S. Stivala', S. Brkic', J. Szybinski', B. Neel?, A. Rovo?*, I.
Martin', S. Dirnhofer®, A. Angelillo-Scherrer?4, S. Meyer'"24
"Department of Biomedicine, University Hospital Basel, Basel, ?Department
for Biomedical Research, Inselspital, Bern, °Laura and Isaac Perlmutter Can-
cer Center, New York University Langone, New York, ‘Department of Hema-
tology and Central Hematology Laboratory, Inselspital, Bern, *Department of
Pathology, University Hospital Basel, Basel

Introduction: Myeloproliferative neoplasms (MPN) are haema-
tologic malignancies with constitutive JAK2 kinase signalling,
resulting in activation of STAT3/5, PI3K/Akt and MAPK path-
ways. Sustained MAPK pathway activation limits therapeutic
potential of JAK2 inhibitors like ruxolitinib (Rux). We assess
SHP2 as proximal mediator of MAPK activation and as a novel
therapeutic target in MPN.

Methods: We targeted SHP2 by shRNA-mediated knock-down
and using pharmacologic SHP2 inhibitors TNO155 and IACS-
13909 in MPN cells. Translational potential was evaluated in
Jak2V617F (Jak2VF) or MPLW515L mutant MPN mouse models.
Findings were validated in a bioreactor platform modelling bone
marrow ex vivo and in primary haematopoietic cells of MPN pa-
tients.

Results: SHP2 was expressed and phosphorylated in Jak2VF
human MPN cell lines and in Jak2VF or wild-type (WT) Jak2
Ba/F3 cells (A). Targeting of SHP2 reduced MAPK pathway ac-
tivation (B) and sensitized Jak2VF cells to Rux (C). Importantly,
Jak2VF cells were more vulnerable to SHP2/JAK2 inhibition
than Jak2 WT cells (D). Jak2VF mice showed reduced erythro-
cytosis and splenomegaly upon TNO155 treatment (7.5 mg/kg
BID), and most pronounced effects in combination with Rux (60
mg/kg BID) (E). In the MPLW515L mouse model, SHP2/JAK2 in-
hibition corrected splenomegaly and leucocytosis, while partial
effects were seen with single agents. Notably, comparable ef-
fects were observed upon SHP2/JAK2 inhibitor treatment at a
lower Rux dose (30 mg/kg BID). TNO155 was well tolerated in
both mouse models as single agent and in combination with
Rux. To validate our results, we engrafted Jak2VF CD117+
haematopoietic cells in a bioreactor system. Proliferation and
differentiation into all haematopoietic lineages were observed
and most effectively reduced with combined JAK2/SHP2 inhi-
bition. Similarly, myelo-erythroid colony formation in primary
MPN patient PBMCs was most efficiently suppressed with com-
bined JAK2/SHP2 inhibition (F).

Conclusions: Our results suggest a relevant role of SHP2 in
MPN. SHP2 inhibition enhanced JAK2 inhibitor efficacy in vitro
and in vivo. Notably, Jak2VF cells were preferentially inhibited.
Confirmation of the translational potential in a bioreactor sys-
tem and in primary MPN patient cells encourage further evalu-
ation of combined SHP2/JAK2 inhibition as a therapeutic ap-
proach in MPN.
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A SHP2 is expressed and phosphorylated at two tyrosine phosphorylation sites (Y542/Y580) in isogenic (Ba/F3
Jak2 EpoR) and Jak2 V617F mutant human (SET-2, UKE-1) MPN cell lines. B shRNA-mediated knock-down of
SHP2 enhances suppression of MAPK pathway effectors including pERK1/2, pRSK3, and DUSP6 by ruxolitinib
compared to ruxolitinib as single agent in Jak2 V617F Ba/F3 cells. C shRNA-mediated knock-down of SHP2
sensitizes Jak2 V617F Ba/F3 cells to ruxolitinib. D Proliferation is more strongly inhibited by combined JAK2/SHP2
inhibition in Jak2 V617F mutant vs Jak2 wild-type Ba/F3 cells. E Combined treatment with TNO155 and ruxolitinib
enhances corrective effects in a Jak2 V617F mutant competitive transplantation mouse model compared to either
drug. F Ex vivo exposure of primary MPN patient PBMCs to TNO155 and ruxolitinib shows significantly reduced

colony formation after 14 days.
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CD19 CART Cells drive a remodeling of the Inmune
Microenvironment associated with T-cell dysfunction in
B-Cell Acute Lymphoblastic Leukemia

M. Ponzo', L. Drufuca?, C. Buracchi®, M. Sindoni?, S. Nucera?®, R.
Bason?, G. Rossetti?, R. Bonnal?, B. Rambaldi*, C. Pellegrino’, M.
Manz', S. Galimberti®, A. Biondi®, G. Gaipa®, M. Pagani?, C. F.
Magnani’

"Department of Medical Oncology and Hematology, University Hospital Zur-
fch, Zurich, ’Molecular Oncology, The AIRC Institute of Molecular Oncology
(IFOM), Milano, °*Fondazione IRCCS San Gerardo dei Tintori, Tettamanti
Center, Monza, *Department of Oncology-Hematology, Azienda Socio Sani-
taria Territoriale Papa Giovanni XXIl|, Bergamo, *Department of Medicine
and Surgery, University of Milano — Bicocca, Monza

Introduction: In patients with B-cell Acute Lymphoblastic Leu-
kemia (B-ALL), Chimeric Antigen Receptor (CAR) T cells target-
ing CD19 have achieved durable responses. However, a sub-
stantial fraction of patients remains refractory or relapses with
suboptimal CAR T-cell activity. In this context, the contribution
of the tumor microenvironment on CAR T-cell fate and endog-
enous immunity remains incompletely understood. We hypoth-
esized that bone marrow (BM) immunological niche reacts to
CAR T cell-mediated inflammation by activation of inhibitory
pathways and molecules.

Methods: We performed single-cell RNA sequencing and spec-
tral flow cytometry on BM resident immune cells of patients un-
dergoing CAR T-cell infusion. Data in this study were generated
from patients enrolled in the FTO1CARCIK Phase I/llb clinical
trial (NCT03389035), in the FTO3CARCIK Phase Il study
(NCT05252403) or autologous CAR T cells in the context of ei-
ther phase I/Il trial or commercial cell therapy.

Results: Unbiased clustering of BM cells and infusion products
was performed. Extensive integration of the dataset coming
from the individual patients was observed. The more repre-
sentative clusters were classified into infusion product, CD4
and CD8 endogenous population, B cells, myeloid cells, pDC,
NK, and NK-T cells. We observed profound changes in the com-
position of BM after CAR T-cell infusion compared to pre-treat-
ment samples, with an increase in the myeloid cells, and ex-
hausted CD8 T cells. After CAR T-cell infusion, myeloid cells
displayed a higher resemblance to myeloid-derived suppressor
cells (MDSCs). Significant enrichment in Interferon response,
Hypoxia, and TGF- signaling was associated with the expan-
sion of MDSC, and exhausted T cells, detected by performing
spectral flow cytometry of additional 20 matched BM samples
pre and post CAR T-cell treatment. By modeling intercellular
communications, we revealed that HIF1-a, VEGF and TGFBR2
are key players in the crosstalk between CAR T cells and the
immune niche, leading to general immune suppression. These
data were also validated in n-hu-PDX-NSG mice. PD1 expres-
sion in endogenous T cells post CAR-T treatment was associ-
ated with a lack of durable response.

Conclusions: CAR T cells-mediated myeloid activation is asso-
ciated with pathways of immune dysregulation that may
dampen CAR T cell expansion and antagonize the effects of the
therapy.
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Enhancing CD117 directed bispecific T-cell engagers and
activators by CD33 target-selective co-stimulation

M. Hofstetter"?, L. Volta', M. Maurer’, A. Elsayed?, D. Neri®, M. G.
Manz'
"Hematology and Oncology, University Hospital Zurich, Zurich, *Life science

— Cancer biology, University of Zurich, Zurich, *Philochem AG, Philochem
AG, Otelfingen

Introduction: Acute Myeloid Leukemia (AML) is an aggressive
hematologic malignancy with overall poor clinical outcome. T-
cell engaging bispecific antibodies (TCEs) are a new class of
antibody-based therapies, which redirect T-cells to the target-
antigen expressing cells in an MHC/TCR-independent fashion.
However, their development for clinical application face several
challenges. Firstly, in the setting of hematopoietic stem and
progenitor cell (HSPC) diseases like AML, the overlapping ex-
pression of tumor-associated antigens on healthy HSPCs poses
a major challenge for immunotherapies, as loss of these cells
results in permanent aplasia, requiring hematopoietic stem cell
transplantation for compensation. Secondly, CD3-directed
TCEs lack a second T-cell activation signal (e.g. CD28 or 41BB),
limiting their effectiveness compared to second-generation
CAR T-cells. To address these issues, we propose combining a
CD28 binding bispecific antibody with a CD117xCD3 TCE to en-
hance T-cell activation and improve specificity by targeting a
second antigen (CD33) in AML.

Methods: We produced a tandem scFv TCE targeting CD117
and two T-cell engager and enhancers: a tandem scFv
(CD33xCD28 1+1) and an IgG-HC-scFv (CD33xCD28 2+2
IgG4). The benefits of the combination therapy was evaluated
in vitro against an AML cell line with varying degrees of CD117
expression (low, mid and high) and primary AML patient sam-
ples. We measured specific lysis, T-cell activation and prolifer-
ation, and cytokine release. Furthermore, we performed in vitro
safety studies to assure that the CD33xCD28 2+2 IgG4 has no
superagonistic properties. Lastly, we performed pharmacoki-
netic studies of the CD33xCD28 2+2 in NSG mice.

Results: The addition of a CD33xCD28 2+2 IgG4 resulted in im-
proved T-cell activation, proliferation and specific lysis com-
pared to CD117xCD3 monotherapy in all our in vitro models. In
the absence of CD117xCD3, neither specific lysis nor T-cell ac-
tivation nor proliferation occurred, indicating that CD28 does
not exhibit superagonistic properties.

Conclusions: Co-stimulatory signals like CD28 and 41BB are
crucial in CAR-T cell therapy and have been highlighted in var-
ious studies on bispecific antibodies. We here show, to our
knowledge for the first time in AML, that combining a
CD117xCD3 TCE with a CD28 activating bispecific antibody tar-
geting a second tumor antigen (CD33) enhances specific lysis
of AML target cells.
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Ribonuclease Inhibitor (RNH1) is a Novel Regulator in
Myelopoiesis and Resolves Differentiation Blockade in
Acute Myeloid Leukaemia

D. Saha'?, R. Allam"?, A. Angelillo-Scherrer'?

'Department of Haematology, University Hospital of Bern, Bern, °Blood Clus-
ter, Department of BioMedical Research, University of Bern, Bern

Introduction: Ribonuclease Inhibitor (RNH1), traditionally
known for inhibiting pancreatic ribonucleases, has emerged as
a key regulator of haematopoiesis, crucial in embryonic devel-
opment and erythropoiesis. In-vivo mouse studies highlighted
this role, whereby Rnh1 deletion in haematopoietic cells caused
an anaemic phenotype but increased myelopoiesis. Despite the
increase, there was no leukaemogenesis and the myeloid cells
were functional, the phenotype likened to a subtle emergency
myelopoiesis. Acute myeloid leukaemia (AML) treatment is
challenging due to it's heterogeneity, uncontrolled proliferation
and differentiation blockage in myeloid progenitors. Leveraging

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch
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these insights, we hypothesized that targeting RNH1 could al-
leviate myeloid differentiation arrest in AML, offering a novel
therapeutic avenue.

Methods: RNH1 KO AML cell lines (THP1, Molm13, HL60, OCI-
AML3) were generated using CRISPR-Cas9 method. RNA se-
quencing, mass spectrometry and biochemical/functional as-
says were done to uncover mechanisms of myelopoiesis regu-
lation by RNH1. Lentivirus mediated RNH1 knockdown (KD) was
performed in AML patient derived mononuclear cells and differ-
entiation/proliferating potential was measured.

Results: Loss of RNH1 increased myeloid differentiation (MD),
which was observed both in AML cell lines and in patient de-
rived blast cells. Transcriptomic analysis in THP1 cells revealed
that MD related genes were upregulated in the KO cells. Alt-
hough transcription levels of key myeloid transcription factors
(TF) remained unchanged, their protein levels increased, sug-
gesting post-transcriptional or translational regulation by RNH1.
Absence of RNH1 also resulted in reduced global protein syn-
thesis rates, observed in all the AML cell lines. Mass spectrom-
etry analysis identified interaction of RNH1 with histone
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deacetylases (HDAC1/2) and the master myeloid TF C/EBP al-
pha, indicating possibility of RNH1 mediated epigenetic regula-
tion of myelopoiesis. Further, expression of acetylated histones
was altered in RNH1 KO cells. Whether the RNH1 mediated en-
hancement of myeloid differentiation is attributed to defective
translation or due to differences in epigenetic regulation of my-
eloid TFs, is currently under investigation.

Conclusions: Our findings highlight RNH1 as a novel regulator
of myeloid differentiation, offering a promising therapeutic tar-
get for resolving the differentiation block in AML.

434

specific biomarker in pre-metastatic lungs. Biodistribution anal-
yses with a fluorophore-tagged clinical-grade inhibitor con-
firmed it as a potential target of the lung pre-metastatic niche
in vivo.

Conclusions: In conclusion, this comparative spatial analysis of
the targetable proteome in the pre-metastatic niche provides a
valuable dataset as a basis for the development of pharmaceu-
tical agents targeting tissue remodelling in the pre-metastatic
phase of solid tumours.
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Proteomic characterization of the blood-tissue interface
of pre-metastatic lung and liver

L. Angenendt’,?, S. Reuter?, D. Kentrup?, D. Ritz*, R. Stucchi?, E.
Gilardoni*, E. Puca*, E. Hoffmann®, C. Holtke®, M. Gerwing?®, A.
Helfen®, M. Woste®, S. Sandmann®, H. Tenzer?, A. Scheller?, J.
Wiegand?, W. E. Berdel?, I. Malanchi’, J. Roth®, W. Hartmann®, G.
Lenz?, R. H. Adams™, T. Fugmann*, D. Neri"",4, C. Schliemann?
'Biosystems Science and Engineering, ETH Zurich, Basel, 2Department of
Medlicine A, University Hospital Miinster, Miinster, *Department of Medicine
D, University Hospital Miinster, Miinster, *Chemistry, Philochem AG, Otelfin-
gen, *Clinic of Radiology, University Hospital Miinster, Miinster, °Institute of
Medlical Informatics, University of Mdinster, Miinster, ” The Tumour Host In-
teraction Laboratory, Francis Crick Institute, London, éInstitute of Immunol-
ogy, University Hospital Minster, Miinster, °*Gerhard-Domagk-Institute of
Pathology, University Hospital Miinster, Miinster, °Department of Tissue
Morphogenesis, Max Planck Institute for Molecular Biomedicine, Miinster,
"Department of Chemistry and Applied Biosciences, ETH Zurich, Zurich

Introduction: Metastasis is the primary cause of death in can-
cer. It has been shown that tumours generate a favourable en-
vironment in secondary organs, termed the premetastatic
niche, which facilitates the seeding of circulating tumour cells
and the formation of metastatic colonies in these new locations.
In this study, we employed a chemical proteomics strategy
within an orthotopic mouse model of breast cancer, utilising in
vivo biotinylation of the vasculature, to identify proteins specif-
ically expressed at the blood-tissue interface in premetastatic
organs.

Methods: The vasculature of 4T1 tumour-bearing BALB/c mice
in the premetastatic phase was perfused with sulfo-NHS-LC-
biotin, to covalently label proteins at the blood-tissue border.
Matched mice bearing the related but non-metastatic 67NR tu-
mour model and healthy mice served as controls (all n=4). Per-
fused livers and lungs were harvested, biotinylated proteins pu-
rified on streptavidin-resin, and subjected to LC-MS/MS mass
spectrometry after tryptic digestion. Resulting spectra were an-
alysed with MaxQuant and protein regulation assessed with
Perseus. Targets were validated using immunostaining of mu-
rine and human tissue samples. A proteomic dataset on target
expression in human normal organs was generated to assess
potential on-target side effects of future therapeutics. An in
vivo biodistribution analysis was performed in mice to assess
the specificity of a pharmaceutical drug against the most prom-
ising target.

Results: In total, 2322 proteins were identified in the liver and
1199 in the lung. The proteins were mainly related to cellular
component gene sets of the cell surface, plasma membrane,
extracellular matrix and secretory vesicles. Proteins upregu-
lated in the 4T1 group were mainly related to various inflamma-
tory processes. Interestingly, one protein was identified as a
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Role of ERK1/2 kinases for thrombopoiesis and platelet
function in myeloproliferative neoplasms

C. Albrecht’, S. Stivala?, L. Vokalova', T. Knopp', A. Angelillo-
Scherrer’, R. Levine?, B. Neel*, S. Meyer"25

"Department for Biomedical Research, Inselspital, Bern, ?Department of Bio-
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genesis Program and Leukemia service, Memorial Sloan Kettering Cancer
Center, New York, “New York University Langone, Laura and Isaac Perimut-
ter Cancer Center, New York, *Department of Hematology and Central He-
matology Laboratory, University Hospital Bern, Bern

Introduction: Myeloproliferative neoplasms (MPN) are myeloid
malignancies driven by constitutive activation of JAK2 signal-
ing. They are characterized by excessive production of myeloid
blood cells including megakaryocytes and platelets. Thrombo-
embolic events and bleeding complications, which relate to cy-
toses, relevantly contribute to morbidity and mortality. There-
fore, platelet production and function are of high interest. Given
that ERK1/2, which are distal kinases of the MAPK pathway, are
essential for hematopoiesis and remain activated in MPN de-
spite JAK2 inhibitor therapy, we assess the role of ERK1/2 ki-
nases in thrombopoiesis and platelet function in MPN.

Methods: We generated murine models of constitutive Jak2 ac-
tivation with ERK1/2 deficiency in hematopoiesis or specifically
in thrombopoiesis by crossing Jak2V617F knock-in with ERK1-
/-ERK2f/f mice and Cre-recombinase under the control of Mx-1
or PF4 promoters. Aspects of megakaryopoiesis, thrombopoie-
sis, platelet function and thrombosis as part of MPN pheno-
types were studied in these models with ERK1/2 deficiency in-
cluding characterization of megakaryocyte ploidy and ex vivo
differentiation dynamics.

Results: Jak2 V617F ERK1-/-ERK2f/f Mx-1 Cre mice developed
ERK1/2 deficiency of 0-20% within 4 weeks of transgene induc-
tion in total bone marrow and CD41+ cells. Cytoses in peripheral
blood and splenomegaly were reduced suggesting improve-
ment of MPN phenotype by ERK deficiency. Formation of ma-
ture megakaryocytes in ex vivo culture was reduced in ERK-
deficient Jak2V617F mice. Mutant allele burden as reflected by
CD45.2/CDA45 ratio in competitively transplanted mice, was sig-
nificantly lowered suggesting a reduction of the MPN clone in
all hematopoietic cell types. For specific characterization of
ERK1/2 kinases in megakaryo- and thrombopoiesis, Jak2V617F
ERK1-/-ERK2f/f Pf4-Cre mice were also generated. While Jak2
activation in megakaryocytes resulted in subtle but significant
thrombocytosis along with increased ploidy of megakaryocytes
and prolonged tail vein bleeding times, the impact of ERK defi-
ciency in this model is currently in evaluation.

Conclusions: Our preliminary data suggest a relevant role of
ERK1/2 kinases for megakaryo- and thrombopoiesis as well as
platelet function in Jak2V617F-driven MPN models.
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Single Cell Multi-Omic Correlation of Single Nucleotide
Variants, Copy Number Variation and Surface Epitopes
for Clonal Profiling of Myeloma

M. Cattaneo’, A. Sciambi?, C. Dos Santos?, Y. Li2, J. Bio Nguyen?, P.
Priyam?, V. Chopra®, H. Hamidi®, Y. Nouet?, T. Druley?, H. Avet-
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'Field Application Scientist, Mission Bio, South San Fransisco, ?’R&D, Mission
Bio, South San Fransisco, *Heme/Onc Translational Science, Genentech,
South San Fransisco, *‘Multjple Myeloma Cross-Portfolio, Medical Monitor, F.
Hoffmann-La Roche, Basel, *Genomic and Immunology of myeloma, Centre
de Recherches contre le Cancer de Toulouse (Oncopole), Toulouse

Introduction: Myeloma develops from clonal expansions, such
as monoclonal gammopathy of uncertain significance (MGUS)
or smoldering multiple myeloma (SMM), although not all pro-
gress to full myeloma. Nearly all patients relapse due to genetic
differences in myeloma cells, highlighting the need for regular,
long-term surveillance. Identifying subclones linked to disease
progression or resistance could enhance precision therapies.
We present proof of concept using Mission Bio's Tapestri plat-
form, showcasing single-cell, multi-omic data that identifies
clonal populations driving myeloma or resistance.

Methods: Cryopreserved, CD138-enriched, matched SMM/MM
patient samples were multiplexed in groups of 3 on the Mission
Bio Tapestri platform. Samples were thawed and stained with a
20-plex antibody-oligo cocktail to label myeloma-specific sur-
face markers for sequencing analysis and processed with an
846-plex DNA amplicon panel that combined whole-genome
CNV coverage with MM gene hotspots. Single cell quantifica-
tion of subclones by single nucleotide variants (SNV), copy
number variants (CNV), IgH/IgK/IgL clonotyping, and surface
protein expression analysis was performed. From an average of
3,500 cells recovered per multiplexed specimen, raw sequenc-
ing data was analyzed using Mission Bio proprietary algorithms.

Results: We analyzed SMM subclones to identify rare driver
mutations leading to MM. These mutations correlated with
changes in point mutations, Ig chains, copy number
gains/losses, and protein expression. At MM diagnosis, clonal
differences, including sequential copy gains/losses, aligned
with changes in MM markers like BCMA and GPRC5D, as well
as drug resistance mutations. Protein expression progression
was mapped on a single plot, showing higher MM-marker levels
as subclonal genetic variants accumulated, though occasional
reversals occurred. The proportion of T-cells and low-viability
cells decreased as mutational burden increased.

Conclusions: As precision therapies for myeloma grow, corre-
lating multiple clonal features improves prognostics, treatment
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of pre-myeloma conditions, and identifies resistant subclones
at diagnosis or relapse, guiding treatment adjustments. The
Tapestri platform enables high-resolution analysis of SNVs,
CNVs, Ig clonotyping, and protein expression from thousands
of cells, even from cryopreserved MM specimens, surpassing
bulk sequencing and flow cytometry in clinical relevance.
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Ribosome profiling defines the translational sequelae of
proteasome inhibition in multiple myeloma

J. Zhou', A. Gaffar', A. M. Michel?, N. T. Crump’, H. W. Auner’343,
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tory, Lausanne University Hospital (CHUV), Lausanne, * The, Francis Crick
Insititute, London, *Faculty of Biology and Medicine, University of Lausanne
(UNIL), Lausanne

Introduction: Multiple myeloma (MM) cells rely heavily on the
ubiquitin-proteasome system to maintain proteostasis. As a re-
sult, proteasome inhibitors (Pls) form the backbone of MM ther-
apies. Pls induce cytotoxicity mainly through proteotoxic mech-
anisms such as misfolded protein accumulation and disruption
of amino acid (AA) recycling, yet the mechanisms of Pls re-
sistance are poorly understood. Here, we use ribosome profil-
ing to investigate the proteostatic responses that allow MM
cells to overcome Pl-induced stress.

Methods: MM cells were treated with a 1h pulse of carfilzomib
(CFZ) to mimic patient pharmacokinetics. RNA sequencing
(RNA-seq) and ribosome profiling (Ribo-seq) were conducted
at 4h, 48h and 6 days post-treatment. Protein synthesis was
measured via puromycin incorporation, and AA levels were
quantified using targeted metabolomics (LC-MS/MS). gRT-PCR
and immunoblotting were used to evaluate changes in gene and
protein expression.

Results: Ribosome profiling revealed extensive, kinetically
complex changes in the translatome of MM cells after Pl treat-
ment. During acute stress (4h), cells exhibited increased tran-
scription and translation of proteasome subunits, indicative of
a proteasome bounce-back response, along with reduced
translation efficiency (TE) of protein synthesis-related genes,
global translational repression and suppression of MTOR sig-
nalling. LC-MS/MS showed reduced intracellular AAs concen-
tration and ribosome collisions (RCs), evidenced by increased
RPS10 ubiquitination and p38 phosphorylation.

During early recovery (48h), AAs remained low, but RCs had re-
solved. RNA- and Ribo-seq showed increased TE of protein
synthesis-related genes, accompanied by enhanced global
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protein synthesis and a significantly higher MTOR activity in PI-
treated cells. 6 days after CFZ treatment (late recovery), re-
sistant cells retained high TE of protein synthesis related genes,
though global protein synthesis was no longer increased. Fi-
nally, MTOR inhibition by rapamycin impeded MM cell recovery
from CFZ treatment.

Conclusions: Our study reveals that proteasome inhibition rap-
idly triggers RCs and a suppression of protein translation, which
is followed by upregulated translational activity linked to MTOR
activation in surviving MM cells. The findings suggest new av-
enues to overcome Pl resistance.
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Patient-derived lymphomoids preserve the tumor
architecture and allow testing response to therapies in
lymphoma
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Introduction: The efficacy of anti-cancer therapies depends on
the genomic composition of the tumor, its microenvironment,
spatial organization, and intra-tumor heterogeneity. B-cell lym-
phomas are a heterogeneous group of tumors emerging from
B-cells at different stages of differentiation and exhibiting tu-
mor-specific interactions with the tumor microenvironment.
Thus, the effect of drug treatments can be influenced by the
tumor composition and functional interactions among immune
cells.

Methods: Here, we developed a platform to maintain small
fragments of human lymphoma tissue in culture for several
days, and use them to test response to small molecules. We
collected 27 patient samples representative of different lym-
phoma subtypes, and established ex vivo tissue fragments,
here referred to as lymphomoids.

Results: Analysis of the lymphomoids using multiplex fluores-
cent staining showed that they retain histological, cellular, and
molecular characteristics of the original tissue. Using lympho-
moids, we tested sensitivity to several clinically approved drugs
in parallel and examined tissue remodeling upon treatment us-
ing spatial transcriptomics. Moreover, when this information
was available, we showed that the effect of the inhibitors ob-
served in lymphomoids was consistent with the patients' re-
sponse in the clinic.

Conclusions: In conclusion , lymphomoids represent an inno-
vative ex vivo model to assess the effect of anti-cancer thera-
pies while preserving the tissue structure and its components.
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while the role of the autophagic machinery is far less charac-
terized. We aimed to investigate the gene expression and acti-
vation mechanisms of apoptosis and autophagy as well as ER-
phagy signaling in megakaryocytes (MKs), the precursors of
platelets.

Methods: We used the MEG-01 cell line and MKs differentiated
from PMBCs derived from healthy controls (HC) or ITP patients,
which were treated with plasma isolated either from HCs or ITP.
We investigated the expression of specific regulatory genes
both at MRNA level by gRT-PCR and at protein level by Western
blot and immunofluorescence. We further performed transmis-
sion electron microscopy (TEM) on primary MKs derived from
PBMCs of ITP patients and HC.

Results: We could demonstrate a significant upregulation of the
apoptosis markers (CASP3, BAX and BCL2) in ITP plasma
treated MKs compared to all other groups (p <0.05). Similarly,
both autophagy (ULK1, BECN1 and LC3Ill) and ER-phagy
(FAM134B and ATL1-3) were significantly induced in the ITP
plasma treated group compared to all other conditions (p
<0.05). The increased mRNA expression of the investigated
markers could be reversed upon ITP plasma heat inactivation
(p <0.05). We further confirmed the increased expression levels
of autophagy (ATGS5, LC3-ll, LAMP-1) and ER-phagy markers
(FAM134B, ATL2) by Western blotting at 3, 12 and 24 h and by
immunofluorescence. By TEM, ITP-derived-MKs showed a
marked vacuolization of the cytoplasm, nuclear condensation
and fragmentation compared to healthy MKs.

Conclusions: Our results revealed alterations in the apoptosis
and autophagy as well as in ER-phagy signaling mechanisms in
healthy MKs treated with plasma isolated from ITP patients in-
dicating that these pathways may be involved in the disease
pathophysiology. These findings could be further used to iden-
tify promising molecular targets with therapeutic potential in
ITP and other hematological or autoimmune disorders.
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Molecular mechanisms of regulation of apoptosis and
autophagy in pediatric Inmune Thrombocytopenia

C. Bitsina', M. Seiler', M. Schmugge’, F. D. Franzoso'

"Department of Hematology, University Children’s Hospital Zurich, Division
of Hematology, University of Zurich, Zurich

Introduction: Immune thrombocytopenia (ITP) is an autoim-
mune bleeding disorder characterized by low platelets counts.
Most treatments are effective in a limited number of patients
only. Previous studies, also from our group, have demonstrated
a role of platelet apoptosis in the pathogenesis of pediatric ITP,
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A novel single-cell measurable residual disease (SCMRD)
assay for simultaneous DNA mutation and surface
immunophenotype profiling

M. Cattaneo’, C. Murphy?, K. Thompson?, L. Nousheen?, T. Druley?,
A. Sciambi?

"Field Application Scientist, Mission Bio, South San Francisco, ?°R&D, Mission
Bio, South San Francisco

Introduction: MRD testing is now standard in AML to detect re-
sidual leukemic cells after therapy, which may predict relapse.
MRD typically reflects an evolved disease with high biological
heterogeneity, making it difficult to monitor. Current methods
like multiparameter flow cytometry (MFC) and bulk next-gener-
ation sequencing (NGS) are limited by false positives/nega-
tives. Additionally, concordant MRD data from single-analyte
approaches can lead to discordant patient outcomes, under-
scoring the incomplete insights each method provides. We pre-
sent a new single-cell MRD (scMRD) multiomic assay that as-
sesses genotype and immunophenotype with a 0.01% detection
limit. The assay detects rare cells on a standard Tapestri run by
incorporating (i) a bead-based protocol to enrich blast cells, (ii)
a DNA and protein panel for AML MRD diagnosis and treatment,
and (iii) an automated analysis pipeline for single-cell multi-om-
ics output.

Methods: We used cryopreserved bone marrow samples from
AML patients in complete remission. The assay detects rare
cells by incorporating (i) a bead-based protocol to enrich blast
cells, (i) a DNA and protein panel for AML MRD diagnosis per
ICC and ELN guidelines, and (iii) an automated analysis pipeline
for single-cell multi-omics. Multiplexing up to three patient
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samples in one run through germline identification reduces
costs and increases throughput.

Results: Five pathogenic mutations (DNMT3A, FLT3-ITD,
FLT3-TKD, RUNX1, SF3B1) were detected in one patient sam-
ple, forming four pathogenic sub-clones based on zygosity and
co-occurrence. The largest clone (wild-type, 4,059 cells) was
non-neoplastic, followed by two triple-mutant clones
(DNMT3A/FLT3-TKD/SF3B1, 1,487 cells and DNMT3A/FLT3-
ITD/SF3B1, 315 cells), a double-mutant clone (DNMT3A/SF3B1,
159 cells), and a single-mutant clone (RUNX1, 12 cells), which
was undetected by bulk NGS. Immunophenotyping confirmed a
CD34+ signature linked to the largest sub-clones. Phylogeny
reconstruction revealed a branched evolution.

Conclusions: Using this single-cell approach, we distinguished
true MRD from pre-leukemic clones and identified multiple leu-
kemic clones with co-occurring driver mutations. Integrating
genotype and immunophenotype improved MRD detection by
linking specific mutations to protein expression patterns. This
high-sensitivity, multi-omic assay offers a scalable solution for
comprehensive MRD detection to guide therapy decisions.
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The effects of released exosomes from stimulated NK-
Cells with IL15 on the apoptosis of human acute myeloid
leukemia cell line (HL-60)

S. Abbasi’
"Department of the Immunology, Tabriz Medical Scince University, Tabriz

Introduction: Most cancers are treated with conventional
methods such as chemotherapy and radiotherapy. However,
the limitations associated with cytotoxic therapies have led re-
searchers to explore alternative solutions. Immunotherapy is a
promising avenue due to its safety and effectiveness. Never-
theless, cancer cells have devised tactics to escape detection,

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

making the immune system inadequate. Researchers have in-
troduced certain modifications to immunotherapy methods, of-
fering hope for a potential cancer treatment breakthrough. NK
cells, the forefront of the immune system's defense against
cancerous cells, exhibit enhanced activation and improved
functionality when exposed to stimulating interleukins such as
IL-2 and IL-15. Exosomes, small intracellular nanoparticles, mir-
ror their parent cells' characteristics. As a result, exosomes de-
rived from NK cells possess NK cell components like perforin,
granzyme, and Fas-L. The small size, proximity to the tumor mi-
croenvironment, and stability of these exosomes allow cancer
cells to readily internalize them. Using exosomes derived from
activated NK cells may be more cytotoxic and effective com-
pared to the ones extracted from non-activated cells and may
lead to more apoptosis in target cells.

Methods: By adding 100 nanograms per milliliter of IL-15 to NK-
92 cell culture, the cells are incubated for 48h. Then, the exo-
somes are isolated from treated and non-treated NK-92 cell
lines by the ultracentrifuge method. After isolation, different
concentrations of both groups are added to HL-60 cells for
treatment. After 24h, the apoptosis rate is assessed by the An-
nexin-V method.

Results: Increased light absorption in the BCA test,along with
thicker bands of CD63 and CD81 in the Western blotting test,in-
dicate a higher exosome vyield in post-treated NK-92 cells.The
low p-value from the t-test demonstrates that the exosomes
derived from treated NK cells are more cytotoxic than those
from the control group.The results of the two-way ANOVA con-
firm differences between the control and treatment groups at
each concentration,and the results of Welch'’s t-test prove that
all differences in the ANOVA test are significant.

Conclusions: This article presents evidence that exosomes ob-
tained from IL-15-induced NK cells not only increase in quantity
of exosome but also demonstrate significant cytotoxicity
against leukemia cells compared to exosomes obtained from
non-stimulated NK cells.
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High iASPP (PPP1R13L) expression is an independent
predictor for adverse clinical outcome in acute myeloid
leukemia (AML)

M. Schittenhelm’, A. Ruiba’, S. Fazio?, C. Arrieta Nombela?, P.
Valk®, C. Driessen’, K. Kampa-Schittenhelm'
"Medlical Oncology and Hematology, Cantonal Hospital St. Gallen, St. Gallen,

2Department of Hematology, University of Zurich, Zurich, *Department of
Hematology, University Medical Center Rotterdam, Rotterdam

Introduction: Despite remarkable progress in the last decades,
the majority of patients diagnosed with AML face a poor prog-
nosis. Predictive scores have been established to guide ther-
apy, nevertheless, rates of refractory or relapsing (R/R) disease
remain high and even in the favorable risk situation patients
face a considerable risk of relapse. Additional or better markers
are needed to predict therapy outcome and guide treatment
decisions. Oncogenic iASPP is an evolutionarily conserved in-
hibitor of p53-mediated apoptosis and has been shown to have
pro-proliferative and antiapoptotic properties. We studied
iASPP expression, function and its predictive value in AML —and
confirm that high levels of iASPP predict for a poor prognosis.

Methods: A large RNAseq leukemia cohort and myeloid tissue
deriving from three repositories (TCGA, TARGET and GTEXx,
n>50.000) were assessed for iASPP expression in AML. In ad-

dition, an independent random validation cohort of newly diag-
nosed patients with AML (n=99), a bone marrow donor cohort
(n=31) and two clinical trial cohorts of intensively treated pa-
tients (SAKK/HOVON study group cohorts) with follow-up data
were studied to confirm iASSP expression and correlate with
survival data. iASPP AML KD models were established to study
iASPP function in vitro and in vivo.

Results: We demonstrate that iASPP is frequently overex-
pressed in AML in all tested patient cohorts (p = 0.001) — and
high iIASPP expression levels associate with poorer survival
rates in all clinical cohorts (p <0.0001). In line, higher expression
levels are found in secondary AML (p=0.015) and R/R compared
to de novo AML (p=0.04). Notably, the predictive role of iASPP
is independent of, and adds information to, the European Leu-
kemiaNET (ELN) risk classification (fig 1). Functional analyses in
iASPP-interference (KD) AML models (MOLM14 / HL60) reveal
reduced proliferation rates (p=0.028 / p=0.001) and sensitiza-
tion of cells to cytotoxic therapy (e.g. apoptosis after dauno-
rubicin 5nM/48h: 40% in EV vs. 65% in MOLM14 KD cells). Con-
sequently, xenograft mouse experiments confirm a significant
delay in leukemia onset in iASPPi strains (p <0.001).

Conclusions: Together, we confirm a functional and predictive
role of iIASPP in AML. This is of specific importance, e.g. in fa-
vorable risk patients, to help to identify individuals at risk for
early therapy failure that might benefit from early treatment in-
tensification (HSCT)
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Idecabtagene vicleucel (ide-cel) shows similar efficacy
and toxicity in patients with multiple myeloma aged 70

and older compared to younger patients: A multicenter
cohort study

E. ShumiloV', P. Berning', H. Boyadzhiev?,3, M. Maulhardt?, A.
Albici®, S. Janjetovic®, A. Ossami Saidy®, C. Schultze-Florey’, S.
Call', N. Schub®, A. Brioli’, M. Daskalakis®, J. Knust*, M. Stelljes’, C.
Khandanpour®, C. Hanoun'®, F. Heidel’, C. Reinhardt'®, G. Lenz', G.
Wulf4, F. Stélzel®, B. von Tresckow'?, U. Bacher®, T. Pabst?
'Department of Medlicine A, Hematology, Oncology and Pneumology, Uni-
versity Hospital Miinster, Miinster, ?Department of Medical Oncology, In-
selspital, University Hospital Bern, University of Bern, Bern, *Oncology, Ha-
bichtswald Hospital, kassel, *Department of Hematology and Medical On-
cology, University Hospital Gottingen, Géttingen, *Department of Stem Cell
Transplantation and Cellular Inmunotherapies, Kiel University, University
Hospital Schleswig-Holstein, Kiel, Kiel, °Department of Hematology and Cell
Therapy, Helios Klinikum Berlin-Buch Berlin, Berlin, ’Department of Hematol-
ogy, Hemostasis, Oncology and Stem Cell Transplantation, Hannover Med/i-
cal School, hannover, éDepartment of Hematology and Central Hematology
Laboratory, Inselspital, Bern University Hospital, University of Bern, Bern,
?Department of Hematology and Oncology, University Hospital of Schles-
wig-Holstein, University of Liibeck, Liibeck, Libeck, Department of Hema-
tology and Stem Cell Transplantation, West German Cancer Center and
German Cancer consortium (DKTK partner site Essen), University Hospital
Essen, University of Duisburg-Essen, Essen

Introduction: The introduction of B-cell maturation antigen
(BCMA\) directed chimeric antigen receptor T (CAR-T) cell ther-
apies have revolutionized the treatment landscape of re-
lapsed/refractory (r/r) multiple myeloma (MM). Yet, data on the
efficacy and safety of these therapies in older patients (pts) re-
main limited.

Methods: We conducted a multicenter retrospective analysis
including 136 r/r MM pts without CNS manifestation undergoing
idecabtagene vicleucel between March 2022/May 2024 at 7
tertiary centers. Pts were grouped by age at CAR-T infusion
(<70 vs. =70 years).

Results: We identified 91 pts aged <70 and 45 pts aged =70
years. The median age for both groups was 61 years (range:
36-69) and 72 years (range: 70-82) at CAR-T infusion, respec-
tively. Both groups had similar proportions for ECOG score 0-2,
R-ISS stage lll at diagnosis, high-risk cytogenetics, median time
from the first diagnosis to CAR-Ts, penta-refractory status,
prior BCMA-directed therapy and prior autologous transplanta-
tion (p=0.12 for all). Both groups had a median of 5 treatment
lines (p=0.49). There were no significant differences in disease
status at CAR-T infusion. Both groups had a median of one
bridging therapy line (p=0.65). Extramedullary disease at CAR-
T was more frequent in pts <70 years compared to those =70
years (37.6% vs. 14.0%, p=0.007). Cytokine-release syndrome
(CRS) grade >2 occurred in 7.7% of the younger and 4.4% of
the older group (p=0.71). For all grades of ICANS, there was a
higher proportion in pts =70 years (24.4% vs. 6.6%, p=0.005),
but no difference for ICANS grade >2 (0% vs. 2.2%, p=1.0).

Overall response rates (CR/VGPR/PR) were comparable for
both age groups (87.8% vs. 92.7%; p=0.274). With a median fol-
low-up of 8.1 months (mo), median progression-free survival
(PFS) was 9.2 mo for the younger group and 9.6 mo for the
older group (p=0.39), with 1-year PFS rates of 42.9% and
48.7%, respectively. Median overall survival (OS) was not
reached; 1-year OS was 67.1% and 66.8% (p=0.95). No signifi-
cant differences were noted in the cumulative incidence of 1-
year non-relapse mortality (p=0.17) and cumulative relapse in-
cidence (p=0.08) between both groups.

Conclusions: Our data provide additional support that CAR-T
cell therapy is feasible and effective in pts with r/r MM aged 70
years or older, demonstrating outcomes comparable to those
observed in younger pts.
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Reducing autophagy potentiates the restoration of MHC-
I genes in Germinal B-cell Diffuse Large B-cell
lymphomas

H. Mandhair'?, Y. Banz?, J. Dengjal*, M. Tschan?, U. Novak'?

'Department of BioMedical Research, University of Bern, Bern, ?’Department
of Medical Oncology, University Hospital of Bern, Bern, *Pathology, Institute
of Tissue Medicine and Pathology, Bern, *‘Department of Biology, University
of Freiburg, Freiburg

Introduction: Diffuse Large B-cell Lymphoma (DLBCL) is an ag-
gressive mature B-cell malignancy, characterised by significant
clinical and biological heterogeneity. The two major DLBCL sub-
types: germinal B-cell (GCB) and activated B-cell (ABC) lym-
phomas. Immune evasion is a major obstacle for DLBCL treat-
ment. Major histocompatibility complex class | (MHC-I) is
largely compromised in GCB tumours. Genetic aberrations in
the antigen presentation machinery HLA and 32M genes con-
tributes to MHC-I deficiency reducing the tumour immunogen-
icity. The exact mechanisms underlying the loss of MHC-I re-
mains elusive. Macroautophagy (herein autophagy) is a major
lysosome-dependent degrading pathway. Autophagy initiation
activates the ULK1 complex. Deregulated autophagy rewires
metabolism and confers resistance by regulating immune cells
recruitment in the tumour microenvironment, decreasing the tu-
mour immunosurveillance. In solid cancer, autophagy is re-
ported to degrade MHC-| to promote immune evasion. We
speculate that autophagy inhibition will restore surface MHC-I.

Methods: LS-MS/MS was conducted on several ABC and GCB
lines to identify metabolic pathways and MHC expression. Pri-
mary DLBCL gene expression profiles was used to correlate au-
tophagic genes with antigen presenting genes.

Results: Gene expression of the ULK1 complex was markedly
increased in GCB gene expression profiles compared to VPS34.
Positive correlation was determined between the ULK1 complex
and pro-autophagy cargo receptors CALCOCO2, OPTN, NBR1
and TAX1BP1. Autophagy proteins were enriched in DLBCL sub-
types. ABC lines significantly upregulated proteins relating to
lipid and mitochondrial metabolism unlike GCB. GCB cells
showed reduced expression of MHC-I molecules. Autophagic
genes of ULK1 complex ATG13, cargo receptor NBR1 and au-
tophagosome-lysosome scaffold WDR45 genes negatively cor-
related with HLA-A/B in GCB tumours. ULK1 complex genes
ULK1, RB1CC1 and its substrate ATG14 negatively correlated
with MHC-I transactivator NLRC5. Reduced tumour infiltrating
lymphocytes is associated with downregulation of NLRC5 ex-
pression. This provides us with a rationale to target ULK1-
mediated autophagy in GCB DLBCL.

Conclusions: Our data provides a rationale to target ULK1-
mediated autophagy in GCB DLBCL. Autophagy inhibition po-
tentiates the restoration of MHC-I surface levels and elevate
tumour immunogenicity to enhance the antigen presentation to
T-cells.
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The cost-effectiveness of Axicabtagene Ciloleucel
versus standard of care as second-line therapy in
patients with large B-cell ymphoma in Switzerland

A. Gemlik", Y. Rodriguez-Guadarrama?, F. van Hees?, N. Smith? R.
Blissett?, O. Eklund?®, S. Vadgama#, B. Doble*

"Market Access, Gilead Sciences Switzerland Sarl, Zug, ’HEOR, Maple
Health Group LLC, New York, °HEOR, Gilead Sciences, Soilna, *HEOR, Kite, a
Gilead Company, London

Introduction: Axicabtagene ciloleucel (axi-cel) demonstrated
superior overall survival versus standard of care (SOC; salvage
chemoimmunotherapy followed by high-dose chemotherapy
with autologous stem-cell transplantation for responders) in the
treatment of relapsed or refractory large B-cell lymphoma (2L
LBCL) in adults in the ZUMA-7 trial (NCT03391466). This study
aimed to estimate the cost-effectiveness of axi-cel versus SOC
in 2L LBCL from the Swiss compulsory health insurance system
perspective.

Methods: Using a 3-health state partitioned survival model, we
estimated costs, life-years (LYs), and quality-adjusted life-
years (QALYs) over a lifetime horizon of 50 years. The model
was populated with efficacy and safety inputs based on patient
level data from ZUMA-7. Event-free survival (EFS), time-to-

Figure 1: Survival in the economic model

next therapy (TTNT) and overall survival (OS, Primary OS da-
taset median follow-up 47.2 months) were extrapolated be-
yond the trial period using mixture cure models with Swiss pop-
ulation mortality (Figure 1). Health-state utility values were es-
timated from EuroQolL five-dimensions five-levels (EQ-5D-5L)
collected in ZUMA-7 for the pre-event health states and from
ZUMA-1 for the progression state. Medical resource use data
and unit costs in Swiss Francs (CHF) were derived from the
Swiss analysis & specialty lists (AL & SL), TARMED and Swiss
DRG tariffs. Outcomes and costs were discounted at 3% annu-
ally. Deterministic and probabilistic sensitivity analyses were
conducted to assess robustness of the results.

Results: 2L axi-cel treatment resulted in LY and QALY gains of
1.95 and 1.57, respectively, and incremental costs of CHF
71,084 compared to SOC, resulting in an incremental cost-ef-
fectiveness ratio (ICER) of CHF 45,228 per QALY. The results
were driven by better long-term survival of patients and more
time spent in the event-free state in the axi-cel arm, despite
substantial utilization of CAR T in third line in the SOC arm.
Model results were robust in sensitivity analyses. Key drivers
included the CAR T therapy costs, the mean age at which pa-
tients enter the model and the utility post-progression.

Conclusions: Axi-cel treatment results in meaningful increases
in LYs and QALYs compared to SOC in adult patients with 2L
LBCL. Axi-cel is cost-effective vs SOC in 2L LBCL from a Swiss
compulsory health insurance system perspective.
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Utility of the 2024 best practice recommendations from
the EBMT Cellular Therapy and Inmunobiology Working
Party for use of donor lymphocyte infusions after
allogeneic haematopoietic stem cell transplantation

A.-C. Mamez', A. Pradier?, S. Morin', F. Giannotti', S. Masouridi-
Levrat!, C. Bernardi', Y. Chalandon’, F. Simonetta’

"Hematology, Geneva University Hospital, Geneva, ?Hematology, University
of Geneva, Geneva

Introduction: Donor lymphocyte infusions (DLI) are a widely
employed strategy to increase the graft-versus-tumor (GvT)
effect but can increase non-relapse mortality (NRM) risk mainly
secondary to the induction of graft-versus-host disease
(GvHD).

In recent recommendations( Pagliuca et al, Lancet Haematol.
2024) , the EBMT CTIWP proposes the use of T cell doses
adapted to the DLI indication (prophylactic, pre-emptive and
therapeutic), the donor type and the time of infusion.

Methods: To evaluate the utility of these recommendations on
real-world data, we retrospectively analysed a cohort of 162
patients receiving DLI after allogeneic HSCT at our centre be-
tween January 2010 and December 2023 and they outcomes
considering if the first dose of DLI was administered in accord-
ance or not with the EBMT 2024 recommendations.

Results: Median age at allogeneic HSCT was 51 years (range
15-74). First dose of DLI was infused in a median time of 214

days (range 60-3753 days) after allogeneic HSCT. No patient
received immunosuppressive drugs at time of DLI. Thirty-seven
percent of patients had a history of GvHD (acute GvHD, n=60
and/or chronic GvHD, n=8). Median number of DLI infusions
was 2 (range 1-7).

We observed a significantly improved overall survival (OS) of
patients receiving DLI according to the EBMT recommendations
(81%, 95%Cl 71%-92%) compared to patients receiving differ-
ent doses (45%, 95%Cl 36%-57%; p <0.0001).

In the subgroup receiving pre-emptive DLI, the 42 patients who
received doses in accordance with the EBMT 2024 recommen-
dations showed a significantly improved OS (p=0.014) and
lower NRM (p=0.038), respectively 87%( 95% Cl 77%-98%) and
8%(95% Cl 2%-19%), compared to patients receiving different
doses (respectively 58% (95% Cl 40%-84%); and 26% (95% CI
10%-45%)). Patients receiving pre-emptive DLI at doses higher
than the ones recommended by EBMT displayed a higher cu-
mulative incidence of grade 2-4 acute GvHD within 100 days
since DLI infusion (35%, 95% Cl 15.1%-55.8%) compared to pa-
tients receiving DLI doses according to EBMT recommenda-
tions (11.9%, 95%Cl 4.3%-23.7%; p=0.023). We observed no
difference in terms of relapse incidence between the two
groups (p=0.51).

Conclusions: Despite several limitations, our data support the
utility of the new EBMT 2024 recommendations on DLI admin-
istration after allogeneic HSCT .
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Comparative effectiveness of tyrosine kinase inhibitors
(TKI) and blinatumomab versus TKI and chemotherapy in
Philadelphia-positive acute B-lymphoblastic leukemia

S. StolZ’
"Medlical Oncology and Hematology, University Hospital Zurich, Zurich

Introduction: The subsequent introduction of tyrosine kinase
inhibitors (TKIs) and blinatumomab has improved outcomes in
patients with Philadelphia chromosome-positive (Ph+) B-lym-
phoblastic leukemia (B-ALL). However, in the absence of a ran-
domized controlled trial, it remains unclear whether the upfront
treatment with TKI and blinatumomab alone is equally effective
or possibly superior to standard chemotherapy and TKI proto-
cols.

Methods: Here we report our single-center retrospective re-
sults of 18 patients with de novo (N=13) and relapsed (N=5)
Ph+ B-ALL treated with TKI and blinatumomab compared to 29

patients with de novo Ph+ B-ALL treated with conventional
chemotherapy and TKI.

Results: While the blinatumomab patients were significantly
older (median age 65 years vs 48 years), more likely to have
active central nervous system disease (27.7% vs 0%) and less
likely to be consolidated with an allogeneic stem cell transplan-
tation (33% vs 79%, p <0.05), overall survival, progression-free
survival and non-relapse mortality were not statistically differ-
ent between the groups (2-year OS 87% vs 78%, PFS 81% vs
54%, NRM 6.3% vs 14%). While treatment-related severe ad-
verse events were significantly more frequent in patients
treated with conventional chemotherapy and TKI, no significant
difference was observed in the achievement of molecular com-
plete response within the first 6 months of therapy.

Conclusions: With our results being comparable to those of
published prospective trials, we conclude that the combination
of TKls and blinatumomab is safe and effective in the treatment
of elderly patients with Ph+ B-ALL. Its role in the treatment of
younger patients warrants further investigation.
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Early and long-lasting alteration of naive CD45RA(+)
Foxp3(low) regulatory T-cell reconstitution after
allogeneic hematopoietic stem cell transplantation

A. Ducrot'?3, A, Pradier?3, A.-C. Mamez', S. Wang?3, A. Melotti?3,
C. Bernardi?3, S. Morin"%3, F. Giannotti', S. Masouridi-Levrat’, Y.
Chalandon'?, F. Simonetta'?3

'Division of Hematology, Department of Oncology, Geneva University Hos-
pital, Geneva, ? Translational Research Center for Oncohematology, Depart-
ment of Medicine, University of Geneva, Geneva, *Department of Pathology
and Immunology, Faculty of Medicine, University of Geneva, Geneva

Introduction: CD4+CD25+Foxp3+ regulatory T cells (Tregs)
play a crucial role in the generation and maintenance of immu-
nological tolerance after allogeneic hematopoietic stem cell
transplantation (HSCT). Extensive evidence suggests that im-
paired immune-reconstitution of Treg cells can lead to an in-
crease risk of graft-versus-host-disease (GvHD). Despite the
small proportion of Tregs among CD4 T cells, several Treg sub-
sets can be further distinguished on the basis of makers defin-
ing their differentiation stage. In particular, a classical definition
based on CD45RA and Foxp3 expression allows the identifica-
tion of naive and effector Treg subsets. The aim of this work
was to assess immune-reconstitution of Treg subsets after al-
logeneic HSCT.

Methods: We obtained peripheral blood mononuclear cells at 1,
3, 6 and 12 months from 34 allogeneic HSCT recipients and 10
healthy controls (HC). Cells were analyzed by flow cytometry
and percentages of total (CD25+ Foxp3+), naive
(CD45RA+Foxp3(low)), and effector (CD45RA(-)Foxp3(high))
Tregs among CD4 T cells were quantified.

Results: We observed that total Treg percentages were similar
in HC and in allogeneic HSCT recipients at all time point studied
(Figure 1, upper panel). Conversely, when Treg heterogeneity
was taken into account, we noticed a significant reduction in
percentages of naive CD45RA+Foxp3(low) Tregs in allogeneic
HSCT recipients at 1 (p= 0.014), 3 (p=0.0073), 6 (p=0.013) and
12 (p=0.016) months post transplant compared to HC (Figure 1,
middle panel). This was mirrored by a relative increase in the
proportion of effector CD45RA(-)Foxp3(high) Tregs at the
same time points (Figure 1, lower panel). Analyzing the relation-
ship between Treg subsets and clinical characteristics, we did
not detect any impact of donor type (SIB, MUD, Haploidentical),
conditioning regimen (MAC, RIC), or stem cell source (PBSC,
BM), on percentages of total, naive or effector Tregs.

Conclusions: Our analysis provides a detailed characterization
of the immune-reconstitution of Treg subsets after allogeneic
HSCT and reveals an early and long lasting impairment in naive
Treg reconstitution. We are now extending the patient cohort
to have sufficient statistical power to assess the potential rela-
tionship between reconstitution of Treg subsets and post-
transplant complications, namely acute and chronic GvHD.
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Are there non-hematological causes of
hyperleukocytosis? Hyperleucocytosis cases in a
tertiary university hospital over 10 years

E. Moutzouri', E. Hafliger', E. Georgieva', K. Jalowiec', I. Chanias’,
M. Andres’, L. Njue', A. Schnegg-Kaufmann', N. Andina’, A. De
Angelis’, M. N. Kronig?, T. Pabst?, U. Bacher', A. Angelillo-
Scherrer', S. Meyer', M. Daskalakis', A. Rovo'

"Department of Hematology, Inselspital, Bern, ?Department of Oncology, In-
selspital, Bern

Introduction: Hyperleukocytosis (HL) is defined by an increase
in leukocytes >100x10"9 /L. Symptomatic HL is often associ-
ated with increased morbidity and mortality and is considered
a medical emergency. In this study, we aimed to assess the
causes of HL, the use of leukocytapheresis (LCAP) and associ-
ated outcomes.

Methods: We searched the hospital database for adult patients
with HL between 2013-2023. Patients with at least one episode
of HL and written agreement to general consent were further
evaluated. We collected data for age, sex, leukocyte count, un-
derlying cause of HL, use of LCAP and early mortality (death
within 1 month since HL) and analyzed them descriptively. We
assessed possible predictors for LCAP by means of logistic re-
gression models. Calculated odds ratio (OR) were adjusted for
sex, age and maximal leucocytes.

878'967 patients
N=375 (0.04%)

excluded

N=285 (0.03%)

N=80
Mo informed consent

Results: We retrospectively analyzed 878'967 adult patients
and identified 375 (0.04%) with HL. Of those, 285 did not object
to general consent and comprised the population evaluated.
276/285 (97%) patients had an underlying onco-hematological
disease with frequencies as indicated in Figure 1, median age
66.8 years (range 18.4-93.6), 32% female. 9 HL patients had a
non-hematological underlying cause, median age 61.7 years
(range 53-81), 22% female, (figure 1): 7/9 paraneoplastic (N=4
lung, N=2 pancreas , N=1 neuroendocrine tumor); 2/9 sepsis.
The median leucocyte count observed in the last group was
103.3x10"9/L (range 100-161). The median leucocyte count ob-
served in the onco-hematological group was 161x10*9/L (range
100-1210). LCAP was performed in 33/285 (11.6%) patients, and
the main indication was respiratory symptoms in 21/33 (63.6%),
followed by ophthalmological and neurological symptoms. No
patient with a non-hematological cause underwent LCAP. Fe-
male sex was significantly associated with LCAP (adjOR 2.6,
95%Cl 1.23-5.62) for the whole population and for AML (adjOR
4.25, 95%Cl 1.04-17.3). Early mortality was similar in AML pa-
tients with HL treated with LCAP 7/16 (44%) versus no LCAP
15/35 (43%).

Conclusions: Even in a tertiary hospital the presence of HL is
an unusual event. The causes, as expected, are mainly hema-
tological, but non-hematological causes exist and should not be
neglected, most were paraneoplastic. The management of HL
is not well standardized. The relatively high number of LCAP
observed may be biased by the availability of this method at
our institution.
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Older patients with non-Hodgkin Lymphoma receive as
much treatment lines as younger ones through
adjustment, in a real life setting

K. Nasrinfar', H. Wildhaber?, R. Rohr?, A. Curioni-Fontecedro?, V.
Dougoud-Chauvin*

oncology, centre hospitalier universitaire vaudois, Lausanne, ?medecine,
Fribourg University, Fribourg, ’statistics, Fribourg University, Fribourg, ‘on-
cology, HFR Fribourg — Cantonal Hospital, Fribourg

Introduction: As patients are living longer, the aging phenome-
non is a major challenge in the management of cancer. This is
particularly true for patients with non-Hodgkin lymphoma
(NHL), where the median age at diagnosis is around 70 years.
In our study, we aim to investigate outcomes of older patients
treated for NHL in a real-world setting.

Methods: 172 patients with NHL treated between 2016 and
2021 at the Fribourg Oncology Department at HFR Hospital
have been included in this analysis. Clinical data collected in-
cluded: gender, age, comorbidities (standardized using the Cu-
mulative lliness Rating Scale for Geriatrics, CIRS-G score), tu-
mor histology and stage, treatment types (including number of
lines and treatment intensity) as well as outcomes, including re-
sponse to treatment, toxicities as Grade >2 according to
CTCAE V5.0 and survival. Clinical data were analyzed using
generalized linear models and Kruskal Wallis test.

Results: From the entire cohort of patients, 70 patients were
younger than 70 years (Group 1) and 102 were 70 years or older
(Group 2). The most common NHL subtype was diffuse large B
cell lymphoma (35%). A statistical difference of the CIRS-G
score between the two groups was observed, with higher CIRS-
G scores in patients older than 70 years (p value <0.05). A de-
crease in absolute number of toxicities with increasing age was
detected (p value 0.01), with a stable number of toxicity events
per treatment lines. Even if the number of treatment lines re-
ceived was equal between the two groups, treatments were
less intensive in group 2 (p value 0.007). While age did not af-
fect the number of treatment lines, an increasing CIRS-G score
lead to a reduced number of treatment lines and intensity (p
value 0.001 and 0.0002 respectively).

Conclusions: This analysis shows that the favorable toxicity
profile in older patients treated for NHL is possible through ad-
aptation of treatment intensity. Such adaptation allows multiple
treatment lines independently of age but based on CIRS-G
score. Response to treatment and survival will be presented at
the conference.
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10-year retrospective study on 5-azacitidine, 5-day
100mg/m2 schedule, as monotherapy for MDS and
MDS/MPN (AZA-CHUV study)

G. Tsilimidos', F. Martins?3, M. Costanza', M. Gavillet', S. Blum'

'Service and Central laboratory of Hematology, Lausanne University Hospi-
tal, Lausanne, ?Clinics of Medical Oncology, HFR Fribourg — Cantonal Hospi-
tal, Fribourg, *School of Life Sciences, Ecole Polytechnique Fédérale de
Lausanne, Lausanne

Introduction: Azacitidine (AZA), a hypomethylating agent used
for the treatment of myelodysplastic neoplasms (MDS) and
sometimes myelodysplastic/myeloproliferative (MDS/MPN) ne-
oplasms. Validated dosage is 75 mg/m2, subcutaneously over
7 days every 28 days. Other schedules have been tested, but
none showed superiority. We conducted a retrospective analy-
sis of an alternative AZA dosing of 100 mg/m2 administered
over 5 consecutive days every 28 days in patients with high-
risk MDS and MDS/MPN. Primary endpoint was efficacy and
secondary endpoints were median overall survival (OS), pro-
gression-free survival (PFS), and toxicities.

Methods: Patients who received AZA monotherapy as a first or
subsequent line of treatment for MDS or MDS/MPN between
2008 and 2018, were screened. Statistics were performed with
R (v 4.2.0; CRAN project). The package ‘survival’ for analysis
and the package ‘survminer’ for the drawing of survival curves
was used. Kaplan-Meier estimator to report the survival proba-
bility and a Cox regression to calculate hazard ratios (HR) was
used. Median follow-up was calculated using the reverse
Kaplan—-Meier method. A Log-rank statistical test was applied
to assess significance when comparing KM estimates. Univari-
ate Cox regression analysis was performed to assess the pre-
dictive value of best response on OS. A Wald statistical test was
applied to assess significance.

Results: Among 68 patients, 51 had MDS and 17 from
MDS/MPN. Five patients were re-exposed to AZA after alloge-
neic stem cell transplantation (HSCT), accounting for 74 re-
sponses. AZA as first-line was used in 50 patients. Sixteen pa-
tients presented complete responses (CR) (16/74, 22%) and 30
partial responses (PR) (30/74, 41%). Best response was signif-
icantly linked to OS, with patients without CR presenting an HR
of 2.86 (95%Cl: [1.21-6.76]), 3.36(95%Cl: [1.33-8.5]), and
8.31(95%Cl: [3.2-21.7]) for PR, stable disease, and progressive
disease, respectively. Median OS was 22.5 months and PFS
18.2 months. HSCT was significantly associated with better OS
and PFS. Grade 3/4 hematotoxicity, mostly neutropenias, was
present in 41% of patients.

Conclusions: Five-day 100 mg/m2 AZA schedule seems to be
as efficacious as the standard schedule. CR and PR rates as
well as OS were similar to historic AZA-001 results. It is more
suitable for ambulatory settings, avoiding weekends, and en-
hances quality of life by reducing the number of treatment days.
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Legend. a. Kaplan-Meier curve showing the overall survival (OS) of the 68 patients treated with 5-AZA from
2007 to 2018 in our clinic. The mOS of the entire cohort was 22.5 months (95% Cl: 17.2-47.3). b. OS
comparison between the groups diagnosed with CMML, MDS-EB2, t-MDS5, and remaining MDS5 categories (i.e.
MDS other) according to 2016 WHO classification. The mO35 of CMML, MDS-EB2, t-MDS, and MDS other was
24.0 [95% Cl: 16.6-NA), 18.8 (95% Cl: 15.8-59.7), 12.8 (95% Cl: 8.4-49.7) and 31.2 months {95% Cl: 18.1-96.5),
respectively. c. OS comparison between the patient groups who achieved either a complete response (CR),
gar‘tial response (PR), stable disease (SD), or pro&ressive disease (PD) under 5-AZA treatment according to IWG

006 MDS response criteria. The mOS of CR, PR, 5D, and PD other was 70.6 (95% ClI: 27.7-NA), 24.4 {95% Cl:
19.5-49.0), 18.1 (95% CI: 12.1-59.7) and 9.9 months (95% CI: 5.4-NA), respectively. d. Kaplan-Meier curve
showing the progression-free survival [PFSJ of the 68 patients treated with 5-AZA from 2007 to 2018 in our
clinic. The mPFS of the entire cohort was 18.2 months (95% Cl: 13.7-31.5). e. Progression-free survival (PFS)
comparison between the groups diagnosed with CMML, MDS-EB2, t-MDS, and remaining MDS categories (i.e.
MDS other) according to 2016 WHO classification. The mPFS of CMML, MDS-EB2, t-MDS, and MDS other was
19.1 (95% CI: 13.0-NA), 18.3 (95% Cl: 13.0-51.4), 9.6 (95% Cl: 5.9-43.4) and 23.6 months (95% Cl: 15.0-70.2),
respectively. f. PFS comparison between the patient groups who achieved either a complete response (CR),
Ear‘tial response (PR), stable disease %SD}, or ro&ressive disease (PD) under 5-AZA treatment according to IWG

006 MDS response criteria. The mPFS of CR, PR, SD, and PD other was 64.7 [|95% Cl: 27.7-NA), 20.5%95% Cl:
15.0-40.0), 16.4 (95% Cl: 9.5-51.4) and 3.5 months (95% Cl: 2.7-NA), respectively.
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Prognostic value of the new AML60+ score for elderly
patients with acute myeloid leukemia (AML) treated with
hypomethylating agents

V. Petermichl', S. Fuchs?, M. Weber?, L. Graf*, Y. Gerth®, T.
Lehmann™3, U. Mey®, R. Cathomas®, S. Cogliatti®, T. Silzle®’

"Clinic for Medical Oncology and Haematology, Cantonal Hospital St. Gallen,
St. Gallen, ?Department of Internal Medlicine, Cantonal Hospital Graubiinden,
Chur, ?Institute of Pathology, Cantonal Hospital St. Gallen, St. Gallen, *Clini-
cal Chemistry, Haematology and Immunology, Center for Laboratory Medi-
cine, St. Gallen, *Molecular Genetics Laboratory, Center for Laboratory
Medicine, St. Gallen, °Department of Medical Oncology and Haematology,
Cantonal Hospital Graubiinden, Chur

Introduction: The AML60+ score combines clinical and genetic
parameters (age, sex and leukocyte count; monosomal karyo-
type, TP33-, DNMT3A-, ASXL1-, RUNX1- and FLT3-ITD-
mutations) and has recently been proposed for risk assessment
in intensively treated elderly patients (pts) with AML or high-
risk Myelodysplastic Syndrome (MDS) (doi: 10.1200/
JC0.23.02631). Its prognostic significance in elderly pts
treated with hypomethylating agents (HMAs) is currently un-
known. We therefore aimed to evaluate the prognostic impact
of the AML60+ score in this frequent population in comparison
to the ELN2022 classification.

Methods: We performed a retrospective chart review of pts di-
agnosed with AML or MDS/AML between 2017 and 2023. Pts
were evaluable, if they had received an HMA-based therapy for
at least one cycle. The AML60+ was calculated as suggested
(https://hovon-aml.shinyapps.io/AML60_score/).
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Results: 53 pts were evaluable (female n=23; median age 77
years, range 61-91; AML/MDS n=7, AML n=46 ). 29 pts received
an HMA and Venetoclax, 5 pts an HMA and Ibrutinib and 19 pts
an HMA alone. During follow-up (median 6 months [mo], range
0-44) 45 pts (85%) died.

According to the AML60+ score, 14/53 (26%) pts were as-
signed to the intermediate (int)-risk group, 22/53 (42%) to the
poor-and 17/53 (32%) to the very-poor-risk group. No pts were
allocated to the favorable risk group due to the low number of
pts <65 years of age (n=2). Stratification of pts classified ac-
cording to ELN2022 by the AML60+ was as follows:

ELN favorable (n= 5): AML60+ int: n=4, poor n=1;

ELN int (n=8): AML60+ int n=4, poor n=3, very poor n=1;

ELN adverse (n=40): AML60+: int n=6, poor n=18 and very poor
n=16.

No significant overall survival (OS) differences were noted be-
tween the ELN2022 risk groups (Figure 1A), whereas int-risk pts
according to AML60+ had a significantly longer median OS (16
mo [95% CI 9-23]) compared to pts with poor- or very poor-
risk (5 mo [95% CI 2-8] and 2 mo [95% CI 1-7], respectively),
p=0.004 (Figure 1B).

Conclusions: According to this retrospective analysis of a small
cohort, the AML60+ score may be a useful prognostic tool for
elderly AML patients treated with HMAs. In particular, it may
help to identify a group with a relatively favourable prognosis
that is not clearly identified by the ELN 2022 risk classification.
However, analyses of larger cohorts are needed to provide
more evidence for this obervation.
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Olaparib not cost-effective as maintenance therapy for
platinum-sensitive, BRCA1/2 germline-mutated
metastatic pancreatic cancer

T. Mehra', J. Lupatsch?, T. Kdssler?, K. Dedes*, A. Siebenhtiner®, R.
von Moos®, A. Wicki', M. Schwenkglenks’

"Medlical Oncology and Hematology, University Hospital Zurich, Zurich, ?De-
partment of Public Health, Institute of Pharmaceutical Medicine (ECPM) and
Health Economics Facility, University of Basel, Basel, *Medlical Oncology
and Hematology, Geneva University Hospital, Geneva, *Medical Oncology
and Hematology, Breast Cancer Center Ziirichsee, Ziirich, *Medical Oncol-
ogy and Hematology, Onkozentrum Hirslanden Ziirich AG, Ziirich, °Medical
Oncology and Hematology, Cantonal Hospital Graublinden, Chur, ’Depart-
ment of Public Health and Head of Research, Health Economics Facility, In-
stitute of Pharmaceutical Medicine (ECPM), University of Basel, Basel

Introduction: To assess the cost-effectiveness and budget im-
pact of olaparib as a maintenance therapy in platinum-respon-
sive, metastatic pancreatic cancer patients harboring a
germline BRCA1/2 mutation, using the Swiss context as a
model.

Table 1 Results from cost-effectivess analysis

Methods: Based on data from the POLO trial, published litera-
ture and local cost data, we developed a partitioned survival
model of olaparib maintenance including full costs for BRCA1/2
germline testing compared to FOLFIRI maintenance chemother-
apy and watch-and-wait. We calculated the incremental cost-
effectiveness ratio (ICER) for the base case and several sce-
nario analyses and estimated 5-year budget impact.

Results: Comparing olaparib with watch-and wait and mainte-
nance chemotherapy resulted in incremental cost-effective-
ness ratios of CHF 2,711,716 and CHF 2,217,083 per QALY
gained, respectively. The 5-year costs for the olaparib strategy
in Switzerland would be CHF 22.4 million, of which CHF 11.4
million would be accounted for by germline BRCA1/2 screening
of the potentially eligible population. This would amount to a
budget impact of CHF 15.4 million (USD 16.9 million) versus
watch-and-wait.

Conclusions: Olaparib is not a cost-effective maintenance
treatment option. Companion diagnostics are an equally im-
portant cost driver as the drug itself.

ICER
without
BRCA
cohort
Strategy Cost  Incr Cost Eff  Incr Eff ICER® testing
Base Case
Observation 110,445 141,212 1.43 0.05 2,711,716 814,167
Maintenance 136,252 115,405 143 0.05 2,217,083 318,732
Olaparib 251,657 1.48
Scenarios
1 Olaparib - 25% 231,330 120,884 148 0.05 2,322,345 432,815
2 Olaparib 05 curve 279,133 168,688 179 0.36 468,605 195,491
3 Different PD QALY?
Observation 110,445 1.22
Olaparib 251,657 141,212 137 0.15 943,604 283,188
4 Different PD QALY" + Olap OS curve
Olaparib 279,133 168,688 1.61 039 429,973 195,492
5 Disutility for Adverse Events®
Observation 110,445 1.08
Olaparib 251,657 141,212 116 0.07 1,916,845 575,514
6 BRCA test USD 200 (180 CHF)
Olaparib 153,043 42,598 1.48 0.05 818,007

gBRCA1/2: germline BRCA1 and BRCA2. All costs in CHF.

i Progressive disease utility: 0.58 [15], instead of 0.73 [29]
? Disutility of = 0.2
? Considering gBRCA1/2 testing costs of all eligible patients

The olaparib maintenance strategy included costs for gBRCA1/2 testing of all pancreatic cancer

patients evaluated for eligibility.
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Integrating Al into Swiss Primary Care to strength
Medical Excellence

E. Camarillo-Retamosa'?, G. Gut', T. Mehra', D. Froidevaux?, A.
Wicki'2
"Department of Medlical Oncology and Hematology, University Hospital Zur-

fch, Zurich, ?Faculty of Medicine, University of Zurich, Zurich, *Chief Execu-
tive Officer, Pro Medicus GmbH, Zurich

Introduction: Artificial intelligence (Al) chatbots for primary
care have yet to gain traction in Switzerland despite high-per-
forming large language models (LLM) being preferred for ac-
cessing and retrieving complex information. “In a Nutshell “, an
online educational program for physicians, organises clinical in-
formation in a NUTE manner (near-real time, understandable,
time-saving, and efficient) using “Ask Dr. Nuts”, a purpose-built
chatbot for retrieving curated medical information. This tool can
be a co-pilot for navigating medical literature in daily care prac-
tice. We assessed the UTuCo (Utility, Trustworthiness and Cor-
rectness) of the chatbot’s information and its acceptance by
physicians.

Methods: The chatbot was trained using Azure’s pre-pro-
cessed model. Medical literature was stored in segmented
units, converted into semantic embeddings, and used to gen-
erate the responses. We analysed 1015 interactions for the date
and time of interaction, the message type (user or chatbot), the

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

document context, and response correctness. A survey cap-
tured user experiences and expert confidence in the answers—
the first analysed “Therapy” and “Diagnosis” classes with a bat-
tery of non-case-sensitive strings. The experts evaluated high-
rated responses across five medical fields.

Results: Physicians use chatbots during practice hours (Fig1 a)
to support diagnosing and treating (b) the most common dis-
eases aligned with general practitioners' roles (c). Users rated
the “In a Nutshell” answers (d, e, f) trustworthy and recom-
mendable: 78.6% trusted the answers (g), 57.1 % would consult
the chatbot again (h), and 53.6% would recommend it to col-
leagues (i). Medical experts confirmed the chatbot s accuracy
(71%) (j), completeness (46%) (k), and applicability (81%) (I).

Conclusions: The potential of medical Al chatbots in primary
care highlights challenges that must be addressed before
broader implementation. Responses require greater transpar-
ency, traceability, accuracy, and rate. The chatbot must pro-
vide reliable information in all official Swiss languages. Estab-
lishing agreements on training data, evaluation criteria, accu-
racy, and risk factors is crucial for quality assurance. Ensuring
high medical content standards, comprehensively training Al,
and benchmarking against other Al healthcare tools are neces-
sary for improving patient care.
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Figure 1. Histograms (a) and (b) show user-chatbot interactions over a day filtered by “Therapy” and “Diagnosis” classes,
and bar chart (c) shows the medical topics accessed. (d) The waffle chart highlights the fraction of user-chatbot
interactions by class. (e) The studded bar chart evidences the significant differences (p < 0.001 Chi-square test) in
responses rated (rating from 1 to 5) using or not chatbot content. (f) “In a Nutshell" content use rates the answers—
survey results. Bar graphs contain the counts per category and the fractional equivalent in percentages above each bar
for chatbot (g) trust, (h) re-use, and (i) recommendation to a colleague. The pie chart graphs present the percentage of (j)
correct, (k) complete and (I) applicable chatbot answers to daily medical practice.
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Co-alterations impacting first-line treatment in PD-L1
high KRAS G12C mutated lung adenocarcinoma in Real
World Data within the Precision-Oncology-Program

L. Boos', C. Doerig?, G. Gut"?, N. Miglind’, L. Fabregas-lbanez*, M.
Zoche?, C. Friichtenicht?, S. Rizzo®, C. Berardo?, M. Bodmer?, D.
Glinz?, L. Hempel', P. Rahimzadeh?®, B. Gosztonyi®, U. Richter’, L.
Bankel, A. Wicki"®

"Medlical Oncology, University Hospital Zurich, Zurich, ?Hoffmann-La Roche
Ltd., Hoffmann-La Roche Ltd., Basel, *Faculty of Medicine, University of
Zurich, Zurich, *Pathology — Molecular Tumor Profiling, University Hospital
Zurich, Zurich, °*Genentech, Genentech, South San Francisco, CA

Introduction: Advanced PD-L1 high KRAS G12C mutated lung
adenocarcinoma (LUAD) are currently treated with chemo-im-
munotherapy (C-ICI) or immunotherapy (ICl) in the first treat-
ment line (1L), without genomic biomarkers to support treat-
ment choice. Co-occurring alterations in STK11 and KEAP1 are
known to affect treatment response in LUAD (Ricciuti et al.,
2022); CDKN2A/B alterations were reported to impact the ef-
fectiveness of ICI in solid tumors (Adib et al., 2021, Balli et al.,
2017, Liu et al., 2022). Here, we present insights from the Pre-
cision Oncology Program (POP) on the impact of STK11, KEAP1
and CDKN2A/B on the mean duration of treatment (DOT) of 1L
C-ICl orIClin PD-L1 high LUAD depending on KRAS G12C status
based on patient-matched Real World Data (RWD) obtained
from a large-scale clinicogenomic database.

Methods: This study matched individual patients treated at the
University Hospital Zurich (USZ) to the nationwide (US-based)
de-identified Flatiron Health-Foundation Medicine advanced
NSCLC CGDB (FH-FMI CGDB) based on disease characteristics
patients (stage, oncogenic mutations, PD-L1). The de-identified
FH-FMI data originated from approximately 280 US cancer clin-
ics (~800 sites of care). Using the POP framework to extract a
FH-FMI RWD matched cohort, we assessed DOT in 1L for LUAD
with PD-L1 = 50% and with or without KRAS G12C. This assess-
ment included a comparison of cases with and without co-al-
terations in STK11, KEAP1, or CDKN2A/B, using a t-test for anal-
ysis.

Results: In FH-FMI CGDB, we found 468 KRAS G12C mutant (m)
LUAD, 183 of which were PD-L1 high. In KRAS G12C wildtype
(wt) and KRAS G12C m LUAD without co-alterations DOT on ICI
and C-ICl is comparable. In KRAS G12C wt LUAD, CDKN2A/B
and KEAP1 alterations are associated with a significantly
shorter DOT on ICI while in KRAS G12C m LUAD co-alterations
in CDKN2A/B, STK11 and KEAP1 were associated with a shorter
DOT on C-ICI. (Table 1.)

Conclusions: In this large PD-L1 high LUAD RWD cohort, we
identified CDKN2A/B and KEAP1 status with or without KRAS
G12C as biomarkers associated with altered DOT in 1L ICl or C-
ICI. These molecular insights suggest a need for escalation /
de-escalation of the treatment choice for PD-L1 high LUAD
based on the molecular tumor profile.

PD-L1 2 50% C-ICIDOT ICI DOT p-value n n
c-ICl Icl
Mo oncogenic driver® 135 14.7 0.5 116 208
«  CDKN2AB 201 8.8 0.02 26 42
. STKA1 104 89 062 28 32
« KEAP1 15.3 8.7 0.04 21 44
KRAS G12C 15.5 17.2 057 55 a1
. CDKN2AB 9.5 16.8 0.24 9 18
» STKI1 4.7 111 013 9 B
. KEAP1 31 6.6 0.35 5 8

Table 1.: DOT of C-ICI, ICl In stage IV CGDB LUAD with PD-L1 2 50% depending on co-alterations.

C-ICI, carboplatin, pemetrexed, pembrolizumab. I1Cl, pembrolizumab.

*No oncogenic driver was defined as lack of the following molecular alterations: EGFR exon 18 delation, EGFR
LB5ER, EGFR T790M, EGFR exon 20 insertion, ALK fusion, ROS1 fusion, RET rearrangement, MET exon 14

skipping, MET amplification, KRAS G12C, BRAF VE00E, HERZ alteration.
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KEAP1/STK1/KRAS co-Alterations promote central
nervous system (CNS) metastasis in Lung
Adenocarcinoma and are associated with primary
therapy resistance

L. Hempel', L. A. Boos', L. Fabregas-Ibanez?, G. Gut3, M. Novak?,
S. Rahmani-Khajouei?, M. Zoche®, A. Wicki’

"Department of Medical Oncology and Hematology, University Hospital Zur-
fch, Zurich, ?Department of Pathology and Molecular Pathology, University
Hospital Zurich, Zurich, *Faculty of Medicine, University of Zurich, Zurich,
“Pathology and Molecular Pathology Department, University Hospital Zurich,
Zurich, *Pathology Department, University Hospital Zurich, Zurich

Introduction: STK11/KEAP1/KRAS co-alterations are
associated with an immunological cold and biologically aggres-
sive lung adenocarcinoma (LUAD) subtype. There is limited
data on the impact of these hard-to-treat alterations on the in-
cidence of central nervous system (CNS) metastases.

Methods: Between November 1st, 2021, and October 1st, 2023,
patients with LUAD carrying mutations in any of the genes K E
AP1,STK11,orKRAS, detected by FoundationOneCDx,
were enrolled in the study. Multiple clinical endpoints, including
overall survival (0S), duration of response to different treat-
ment lines (DOR), and real-world progression-free survival
(rwPFS) according to the treatment lines, were retrospectively
assessed.

Results: A total of 104 patients with LUAD and mutations in any
of thegenesKEAP1,STK11,or KRAS were analyzed. 32
(31%) patients (pts.) showed measurable CNS metastases at
initial diagnosis, 19 (59%) of whom were males with a median
age of 67 years. Further subgroups were classified based on
their genomic co-alteration profile: 14 (44%) pts. with ST K 11
/ KR A S mutations, 7 (22%) pts. WithKEAP1/LOH, 6 (19%)
pts. withKEAP1/KRASand5 (15%) pts. withSTK11/KE
AP1/KRA S mutations.Inthe STK11/KEAP1/KRAS
mutated subgroup, median real-world progression-free survival
1 (rwPFS1) to the first treatment line was the shortest with 1
month (ms), followed by the KE AP 1/L O H subgroup of 1.5
ms. The median OSwas 7 msinthe STK11/KEAP1/KRA
S subgroup. Additionally, rwPFS for further treatment lines were
analyzed according to PD-L1 and TMB status, number of CNS
metastases as well as further treatment lines.

Conclusions: The incidence of CNS metastases at initial diag-
nosis of patients carrying concurrent mutations of interest was
much higher than previously described for non-oncogenic
NSCLC emphasizing an aggressive phenotype. Our findings
based on real-world data indicate that STK11/KEAP1/KR
A S mutations are hard-to-treat alterations that coincide with
primary CNS metastases, especiallyinthe STK11/KEAP 1/
K R A S-mutated or K E A P 1 /LOH-mutated subgroups. The
short rwPFS1 associated with primary therapy resistance un-
derline the unmet need for new therapeutic strategies.
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assesses the Ataraxis Al model, which previously demonstrated
superior accuracy in a cohort of 377 breast cancer patients
from NYU Langone Health, achieving a C-index of 0.79 com-
pared to Oncotype DX's 0.63. The current project evaluates the
Ataraxis model’s predictive performance against Oncotype DX
and real-world clinical data in HR+/HER2- breast cancer pa-
tients treated at Basel University Hospital and Cantonal Hospi-
tal from 2010 to 2021.

Methods: A retrospective cohort of 326 BC patients was ana-
lyzed, with 317 patients having pathology slides available for
digital analysis. The slides were digitized and processed using
Ataraxis' Al-based algorithm to predict recurrence risk and
guide adjuvant therapy decisions. The Al model's predictions,
incorporating clinical data, will be compared to recurrence risk
categories from Oncotype DX scores, with both models being
evaluated against real-world clinical data.

Results: The cohort consists of 317 evaluable patients, with a
median age of 58 years. Of the total cohort, 66.25% (210 pa-
tients) are postmenopausal. The median tumor size was 20 mm,
with 39.43% (125 patients) presenting with node-positive dis-
ease. Most patients has stage Il disease (57.41%), followed by
stage|(33.44%) and Ill (6.62%). Estrogen receptor (ER) expres-
sion had a median value of 1.0, and the median Ki-67 index was
20%. Oncotype DX scores are available for all patients, catego-
rizing 68 (22%) of patients into low, 195 (62%) into intermediate,
and 53 (17%) into high recurrence risk groups. At a median fol-
low up of 62 months, there were 33 (10%) cases of relapse of
which 13 (40%) distal relapse and 6 (2%) BC related deaths.

Conclusions: The analysis is currently ongoing, focusing on the
concordance between Al-based digital pathology predictions,
Oncotype DX scores and real world data. The final results will
include hazard ratios (HR), concordance index (C-index), and
recurrence outcomes, which will be submitted at a later date.
This study seeks to demonstrate whether Al-based digital pa-
thology can provide a scalable and cost-effective alternative
for breast cancer risk stratification in real-world settings.
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Al Driven Application in Digital Pathology for Breast
Cancer Risk Prediction: A Swiss Retrospective Cohort
Study

E. D. Chiru', S. Miinst Soysal?, L. Sojak®, C. Kurzeder?*, J. Witowski®,
M. Vetter’

"University Center for Oncology and Hematology, Cantonal Hospital Ba-
sellana, Liestal, ?Institute for Pathology, University Hospital Basel, Basel,
*Medicine, University of Basel, Basel, “‘Breast Center, University Hospital
Basel, Basel, °Industry, NYU Langone Health/ATARAXIS, New York

Introduction: The integration of artificial intelligence (Al) in dig-
ital pathology holds great promise for improving breast cancer
recurrence risk prediction and treatment decisions. This study
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Dynamic electronic reporting of treatment related
symptoms (ePROs) can reversely identify the type of
underlying cancer

A. Trojan'?, H.-F. Witschel®, G. A. Kullak-Ublick', M. Kiessling?, N.
Asper*

"Clinic of Clinical Pharmacology and Toxicology, University Hospital Zurich,
Zurich, ?Breast Center Ziirichsee, See-Spital, Horgen,
SWirtschaftsinformatik, Fachhochschule Nordwestschweiz, Olten, ‘Faculty
of Medicine, University of Zurich, Zurich

Introduction: Digital symptom reporting of patients undergoing
systemic treatment demonstrated early detection of symp-
toms, reduction of unplanned admissions, and may support Ma-
chine learning (ML) to predict when patients will require emer-
gency treatments. We examined whether dynamic reporting of
treatment related symptoms and high quality ePROs can re-
versely identify the type of underlying cancer and treatment.

Methods: 226 patients on treatment had self-reported on pres-
ence and severity (according to CTCAE) of more than 90 avail-
able symptoms via a medical device App. For a balanced anal-
ysis we used data from 25 patients treated for breast cancer,
19 for cancer of lung, 16 for colon, 12 for lymphoma and 7 for
prostate cancer, respectively. Patients” symptoms over the en-
tire study period were aggregated by counting the days on
which a particular symptom was reported. Thus, each patient
was represented by a vector of symptoms indicating how often
the given symptom occurred. A human-interpretable ML lo-
gistic regression model was applied to predict the primary tu-
mor of the patient from his/her respective symptom vector. All
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symptoms with positive coefficient above a certain threshold
(0.1) were collected and then graphically displayed for associ-
ation between symptoms and cancer type.

Results: The ML model was not able to recognize the prostate
and blood-lymph patients in retrospect since their number was
too small. Analysis for three remaining cancer types revealed a
mean area under the curve (AUC) score of 0.72 (breast cancer
AUC 0.74, CI: 0.62-0.85; gut cancer AUC 0.78, Cl: 0.66-0.89;
lung cancer AUC 0.63, Cl: 0.50-0.77). Results indicate that ML
performs “fair” and significantly better than random guessing
(which would result in AUC = 0.5) for the reverse identification
of the underlying cancer upon ePRO reporting from patients.
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Interim results from the AVENUE study: real-world
patient characteristics and safety with avelumab
maintenance treatment for locally advanced/metastatic
urothelial carcinoma

P. J. Goebell', A. Sultanbaev?, S.-J. Oostdam?, A. Molina Diaz*, R.
Garcia Dominguez®, D. Zihler®, S. Colli’, J. Hoffmang, L. Cremer®, J.
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ver, “‘Department of Medjical Oncology, University Hospital of A Coruria, A
Corunia, °Department of Medical Oncology, University Hospital of Sala-
manca, Salamanca, °Department of Medical Oncology, Hematology, and
Transfusion Medicine, Cantonal Hospital Aarau, Aarau, ’Real World Solu-
tions, IQVIA, Milan, Global Medical Unit Oncology, EMD Serono Research &
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Oncology, Merck Healthcare Germany GmbH, an affiliate of Merck KGaA,
Weiterstadlt, °Department of Urology, Technical University of Munich and
Klinikum rechts der Isar, Munich

Introduction: Avelumab first-line maintenance (1LM) is a stand-
ard of care for locally advanced or metastatic urothelial carci-
noma (la/mUC) that has not progressed after 1L platinum-
based chemotherapy (PBC). The AVENUE study is evaluating

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Conclusions: Cloud aggregation of patient reported symptoms
and ML harbor the potential in identifying the type of cancer for
which patients receive systemic treatment. Whether associa-
tions can be made from dynamic changes of reported symp-
toms, regarding the underlying cancer and adherence to oral
medication shall be explored in prospective studies. Finally, ML
and the anticipation of specific side effects might be a cost-
effective tool in decentralized clinical trials and registries, ena-
bling a more nuanced understanding of symptom associations
with different cancer types.
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the effectiveness and safety of avelumab 1LM treatment in rou-
tine clinical practice in Germany, Spain, Switzerland, and Rus-
sia.

Methods: AVENUE is a prospective, noninterventional study in
patients with la/mUC without disease progression after 1L PBC.
Initiation of avelumab 1LM is decided by the treating physician
prior to enrollment per local approval. The primary objective is
to evaluate the overall survival rate. Updated baseline data and
initial safety data are reported.

Results: By data cutoff (15 Sep 2023), 173 patients had re-
ceived avelumab 1LM; 84 (48.6%) remained on treatment. Me-
dian age was 70 years (range, 43-89); 77.5% were male. ECOG
PS was 0in 36.4%, 1in 52.0%, =2 in 5.2%, and not reported in
6.4%. 37.6% had visceral metastases. 1L PBC regimen was
gemcitabine + cisplatin in 61.8% (split dose in 8.7%), gemcita-
bine + carboplatin in 35.3%, and other/switch in 3.5%. The num-
ber of PBC cycles was <4, 4-6, and >6 in 11.6%, 85.5%, and
2.9%, respectively. Median duration of avelumab 1LM was 16
weeks (IQR, 8-28). Treatment-related adverse events (AE) oc-
curred in 54.3%, were serious in 14.5%, and led to discontinua-
tionin 7.5%. Grade =3 immune-related AEs and infusion-related
reactions occurred in 4.6% and 3.5%, respectively. 3 pts died
following an AE classed as treatment related (2 had an unknown
relationship to avelumab, per investigator).
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Conclusions: Interim data from the AVENUE study show the
acceptable safety profile of avelumab 1LM, consistent with pre-
vious studies, in a representative population of patients with
la/mUC treated in clinical practice. Enroliment is ongoing.
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General Practitioners' and Urologists' Perspectives on
Organised Prostate Cancer Screening in Switzerland: A
Cross-Sectional Online Survey

D. Menges'?, S. Sigg?®, K. Selby?, F. Huber®, D. Eberli®, M.
Clements?, A. Mortezavi®’, C. Wirnschimmel®, C. Chmiel®
'Epidemiology, Biostatistics and Prevention Institute (EBPI), University of
Zurich, Zurich, ?2Department of Medical Epidemiology and Biostatistics
(MEB), Karolinska Institutet, Stockholm, *Department of Urology, Cantonal
Hospital Lucerne, Lucerne, *University Center for Primary Care and Public
Health (Unisanté), University of Lausanne, Lausanne, °-, mediX Schweiz,
Zurich, °Department of Urology, University Hospital Zurich, Zurich, "Depart-
ment of Urology, University Hospital Basel, Basel

Introduction: Early detection of prostate cancer (PCa) using
prostate-specific antigen (PSA) testing in an opportunistic set-
ting is widespread in Switzerland, but bears the risk of overdi-
agnosis with resulting harms and poor cost-effectiveness. Ef-
forts in the European Union are ongoing to evaluate the intro-
duction of organised PCa screening programmes. As part of a
similar initiative, this study aimed to evaluate the perspectives
of general practitioners (GPs) and urologists with respect to im-
plementing organised PCa screening in Switzerland.

Methods: A cross-sectional online survey was conducted
among Swiss GPs and urologists from 15 Mar 2024 until 30 Sep
2024. The survey was co-developed with clinical experts and a
patient representative and available in German, French and Ital-
ian. It was disseminated through mailing lists from mediX
Schweiz, SGAIM, Argomed, Réseau Delta and Swiss Urology.
The survey entailed questions related to perceptions on PCa
screening (Likert scale) and screening implementation (multiple
choice), diagnostic algorithms, shared decision making and
participant characteristics, in two versions tailored to GPs and
urologists. Descriptive statistical analyses were performed for
all outcomes.

Results: 276 GPs and 92 urologists completed the survey, with
a median age of 51 years and median clinical experience of 23
years. While 90% of urologists reported to be convinced that
PCa screening can provide a benefit to men in general, this pro-
portion was 55% among GPs. Among urologists, 69% were in
favour of implementing organised PCa screening in Switzer-
land. In contrast, only 34% of GPs supported organised screen-
ing, with 60% preferring the current opportunistic screening ap-
proach (vs. 29% of urologists). Both groups broadly agreed on
the importance of MRI in the diagnostic algorithm after a posi-
tive PSA test, while differences were observed for digital rectal
examination, risk calculators, biomarker testing, and PSA den-
sity. The importance of shared decision making was rated as
high by 89% of GPs and 83% of urologists.

Conclusions: The perspectives of Swiss GPs and urologists dif-
fer with respect to the value and optimal implementation of PCa
screening in Switzerland. The potential introduction of a PCa
screening programme in Switzerland will need to consider the
perspectives of both important stakeholder groups and incor-
porate sound shared decision making processes.
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Outcomes and Disparities in Lung Cancer: Insights from
a Real- World Registry before, during and a@er the
COVID-19 pandemic

D. Kupka', F. Martins"?, F. Theytaz®#, J. A. Lutz®, A. Bettini’, A.
Curioni-Fontecedro™*

'Oncology, HFR Fribourg — Cantonal Hospital, Fribourg, ?School Of Life Sci-
ences, Ecole Polytechnique Fédérale de Lausanne, Lausanne, *Oncology,
Lausanne University Hospital, Lausanne, *Faculty of Science and Medicine,
University of Freiburg, Freiburg, *Surgery, HFR Fribourg — Cantonal Hospital,
Fribourg

Introduction: Lung cancer remains the leading cause of can-
cer-related death globally, driven by a complex interplay of
gene:c, environmental, and socioeconomic factors. Despite ad-
vances in personalized medicine, comprehensive real-world
data on lung cancer treatment outcomes remain limited.

Methods: This single-center, retrospective study evaluated a
registry of 744 lung cancer patients between 01.01.2018 and
30.07.2024 to assess molecular and outcome parameters af-
fected by the COVID-19 pandemic.

Results: Of the 744 patients, 83% (n = 618) had Non-small Cell
Lung Cancer (NSCLC), 11.5% (n = 86) had Small Cell Lung Can-
cer (SCLC), and 5.5% had other histology. The median age was
69 years (IQR: 62-75). For NSCLC, median overall survival
(mOS) ranged from 74 months (stage I) to 17 months (stage IV).
In the adenocarcinoma (AANSCLC) cohort (n = 417), molecular
analysis was performed in 281 cases; gene:c altera:ons were
found in 71% of patients, including EGFR (16.4%, n = 46), ALK
(6.7%, n = 19), KRAS (56.2%, n = 158), and TP53 (51.9%, n =
146). Stage IV AdNSCLC patients with ac:onable EGFR
muta:ons had significantly improved mOS (37 vs. 13 months, p
<0.05). Co-mutational analysis revealed non-associated/asso-
ciated clusters (e.g., EGFR-KRAS, MET-BRCA1). Univariate
analysis showed improved outcomes for early versus late-
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stage ADNSCLC (HR 5.28 [95% ClI: 3.62, 7.71], p <0.001), never-
smokers (HR 0.46 [95% CI: 0.29, 0.73], p <0.001), and younger
patients (HR 1.04 [95% CI: 1.03, 1.06], p <0.001). For SCLC,
66.3% (n = 57) were diagnosed with extensive disease, and
33.7% (n = 29) with limited disease. Median overall survival was
10 months for extensive and 20 months for limited disease. Pa-
tients under 65 years showed better outcomes (HR 1.08 [95%
Cl:1.03, 1.13], p = 0.002). No significant survival difference was
observed across cohorts before, during, or after COVID-19. Pa-
tients were area-coded and assigned to the Swiss Socioeco-
nomic Index evaluating Socioeconomic impact.

Conclusions: This study highlights comprehensive real-world
data in lung cancer patients. It also integrates ongoing dispari-
ties in socioeconomic groups, which might influence patient
outcomes. These data might become crucial for future preven-
tion strategies and therapeutic interventions in a real-world
setting.
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Cost-Effectiveness of Biomarker Testing Among Early-
Stage Breast Cancer Patients in Switzerland

M. Vetter', E. D. Chiru", T. Jacobs?, G. Enderle®

"Tumor Center Baselland, Cantonal Hospital Baselland, Basel, ’Market Ac-
cess, Exact Sciences International, Baar, *Medical, Exact Sciences Interna-
tional, Baar

Introduction: In Switzerland, early-stage HR+/HER2- breast
cancer (BC) patients (pts) may receive adjuvant chemotherapy
(CT) followed by endocrine treatment to reduce the risk of re-
currence. However, CT does not improve survival for all pts and
can result in treatment-related toxicities. CT is associated with
significant direct (healthcare) and indirect (work productivity)

costs. The Oncotype DX Breast Recurrence Score® test (Exact
Sciences) can predict the clinical benefit of adding CT to endo-
crine therapy alone, helping to minimise over- and undertreat-
ment with ca. 80% of patients not benefitting from chemo ver-
sus 20% benefitting. This analysis aims to provide a cost-effec-
tiveness evaluation of the Oncotype DX® test and biomarker
testing in general in Switzerland.

Methods: A cost-effectiveness Markov model was developed
utilising a decision tree based on pts Recurrence Score® result
to track adjuvant CT and subsequent outcomes. Pts’ distribu-
tions and distant recurrence probabilities for the Oncotype DX®
test were derived from the TAILORx (NO) and RxPONDER (N1)
trials. CT allocation reflected Swiss clinical practice, informed
by expert opinion, and incorporated Swiss drug costs. The
model included a Swiss payer and societal perspective. The
analysis included testing, CT, administration, management of
adverse events, and terminal care.

Results: The numerical differences observed in total cost,
QALYs, and life years demonstrate clinically meaningful trends
that support the utility of genomic testing, such as Oncotype
DX®@ test by reducing chemotherapy-indication by approx. 50%
of patients compared to no testing. These benefits are ob-
served as early as ten years for both NO and N1 pts and con-
tinue to improve over a lifetime.

Conclusions: The numerical differences observed in total cost,
QALYs, and life years demonstrate clinically meaningful trends
that support the utility of genomic testing, such as the Onco-
type DX® test in early-stage HR+/HER2- breast cancer (BC) pa-
tients. The results of this study are in line with health economic
assessments in other countries.

10 years Lifetime
No Oncotype Mo testing Oncotype
testing
NO pts Total cost (CHF) 24’834 23’850 49’979 46'160
QALYs 6.51 6.56 13.19 13.44
Life years 8.32 8.36 17.36 17.68
N1 pts Total cost (CHF) 31’661 29'327 57776 55442
QALYs 6.50 6.52 13.06 13.21
Life years 8.31 8.33 17.11 17.37
328 Methods: All patients showing macroscopic lymph nodes me-

Neoadjuvant immunotherapy for stage Illl melanoma - the
cohort study of a large swiss hospital

R. Zachariah', M. van der Wegen?, A. Gresens?, G. D'Addario?, G.
Tscherry®, B. Walter®

"Medlical Oncology, Cantonal Hospital Winterthur, Winterthur, ?Dermatology,
Cantonal Hospital Winterthur, Winterthur, *Pathology, Cantonal Hospital
Winterthur, Winterthur, *Medical Oncology, Cantonal Hospital Schaffhausen,
Schaffhausen, *Medlical Oncology, Spital Uster, Uster, °Plastic Surgery, Can-
tonal Hospital Winterthur, Winterthur

Introduction: The OpACIN-neo and PRADO trials showed ex-
cellent outcomes for stage lll melanoma treated with neoadju-
vant immunotherapy. The superiority of the neoadjuvant ap-
proach was confirmed later on in the phase Il NADINA trial. The
results of the OpACIN-neo and PRADO trials led us to adopt the
neoadjuvant immunotherapy for stage lll melanoma since sum-
mer 2022.
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tastases clinically or on staging PET-CT were treated with two
neoadjuvant cycles of ipilimumab 1mg/kg and nivolumab
3mg/kg followed by either the resection of the involved node(s)
only or a complete lymph node dissection. Patients showing a
major pathological response (MPR, = 10% vital tumour cells) on
histology didn't receive any further adjuvant treatment. Pa-
tients lacking a MPR received an adjuvant treatment, either
dabrafenib and trametinib for BRAF mutated melanoma or
nivolumab for BRAF wildtype tumors for the duration of one
year. Patients who had only the involved lymph node resected
and were lacking a major pathological response were strongly
recommended to proceed to a complete lymph node dissec-
tion.

Results: Our cohort encompasses 8 patients so far with a me-
dian age of 66.5 years (range 56-86). On pathological exami-
nation of the resected node 4 patients showed a complete re-
sponse (CR), 1 patient a near complete response nearCR), 1 pa-
tient a partial response and 2 patients no response. 4 CR and 1
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nearCR account for a MPR rate of 5/8 = 62.5%. None of the pa-
tients with MPR relapsed so far (median time to follow-up 24.2
months, range 4.6 -33.6). Two out of three patients lacking an
adequate response (MPR) on neoadjuvant immunotherapy re-
lapsed, one of the two with distant metastases at restaging be-
tween neoadjuvant treatment and lymph node dissection. Im-
mune-related adverse events seem to correlate with an optimal
response on neoadjuvant immunotherapy.

Conclusions: Our results are in line with the published data on
neoadjuvant immunotherapy for stage Il melanoma. This ap-
proach is more effective and ressource-sparing than the adju-
vant treatment, thus has to be adopted as a standard of care.
More effective salvage strategies are needed for patients fail-
ing neoadjuvant immunotherapy.

41

pharmacogenomic mutations, chimerism, and tissue typing.
Furthermore, WGS offers long-term utility of the data as com-
pared to evolving gene panels. However, implementing WGS in
routine diagnostics requires a more complex infrastructure and
an interdisciplinary analysis.

Conclusions: WGS will improve patient care by delivering an
interdisciplinary wholistic molecular view on the patient with a
single analysis. If properly set up, this one-stop-shop type of
analysis will save time and may dramatically alter the frequency
of unexpected, but actionable feedback. And this transfor-
mation has already begun.
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Transforming Precision Diagnostics of Switzerland:
Applying Whole Genome and Transcriptome Data for
Improved Patient Outcomes in Cancer Care

R. Nienhold', C. Litchfield", T. Kull', J. Deuel?, A. Wicki?, M. Schmid,
D. Aguilera’, V. Koelzer?®, J. Rueschoff!, M. Zoche', H. Moch', B.
Sobottka'

'Institute of Pathology and Molecular Pathology, University Hospital Zurich,
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fch, Zurich, ®Institute of Medical Genetics and Pathology, University Hospital
Basel, Basel

Introduction: In recent years, the landscape of cancer molecu-
lar diagnostics has rapidly evolved. For decades, hotspot anal-
yses were the standard, later giving way to gene panel se-
quencing in the late 2010s, which are currently and slowly being
replaced by whole genome sequencing (WGS). Tumor-normal
WGS is now validated for molecular profiling in cancer diagnos-
tics. Further applications of WGS include low-coverage WGS for
the detection of cancer in cell-free DNA and shotgun meta-
genomics to identify bacterial, fungal, or viral pathogens in mo-
lecular pathology. Bulk RNA sequencing, a whole transcriptome
analysis method, also enables unbiased detection of oncogenic
gene fusions.

Methods: In our study, technical and clinical validation of WGS
has been achieved by comparing its performance to estab-
lished pan-cancer and entity-specific gene panels. In total,
three analyses—WGS, FoundationOne CDx (324 genes), and an
in-house melanoma panel (190 genes)—were performed from
the same DNA aliquot. WGS demonstrated analytical validity,
detecting up to 98% of short variants, and up to 96% CNVs
identified by gene panels. In addition, WGS also identified com-
plex biomarkers such as UV-associated mutational signatures,
HLA types, and genome-wide copy humber alterations, broad-
ening its clinical utility.

Results: Additionally, recent innovations in metagenomic WGS
pipelines have shown promise in molecular pathology. For in-
stance, in 2022, Swiss pathologists developed a meta-
genomics-based WGS pipeline that successfully identified an
infectious pathogen as the underlying cause of a suspected
lung tumor. This pipeline has since been refined and identified
only the second known case of a recently discovered virus. The
completeness of WGS data further enables its use in reporting
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Targeted Therapies in ROS1-Mutated NSCLC: Long-Term
Efficacy and Renal Cyst Formation with Crizotinib and
Entrectinib

A. Fengler', S. Schmid’
"Medlical Oncology, Cantonal Hospital Lucerne, Lucerne

Introduction: Managing advanced lung adenocarcinoma re-
mains challenging, but new treatments like immunotherapy and
targeted therapies have improved long-term outcomes. The
ROS1 mutation, seen in 1-2% of cases, is a key target for these
therapies. While Crizotinib has been effective as the first ROS1-
directed treatment, it can cause significant side effects, notably
renal impairment, which requires careful clinical assessment
and management.

Methods: We report the case of a 73-year-old patient with a
central lung tumour harbouring a ROS1 mutation. The patient
developed progressive renal cysts during Crizotinib therapy.
Suspected malignancy prompted two biopsies, both of which
were negative, indicating a drug-related effect. The treatment
was subsequently switched to Entrectinib, resulting in resolu-
tion of most cysts, though one persistent lesion remained. Re-
nal function declined with both therapies, necessitating dose
adjustments. The patient’s long-term response was monitored,
and possible co-mutations contributing to sustained efficacy
were explored.

Results: Crizotinib-associated renal cysts (CARCs) exhibited
radiological features mimicking malignancy and abscess for-
mation, underscoring the importance of pathological confirma-
tion to prevent misdiagnosis. The cysts appeared linked to the
MET pathway, as Crizotinib targets both ROS1 and c-MET
proto-oncogenes. Switching to Entrectinib is advised when
cysts form and malignancy is excluded, given its different
mechanism of action. The patient’s response to Crizotinib sig-
nificantly exceeded the median duration of 17.6 months, lasting
over 55 months and persisting after the switch to Entrectinib.
Co-mutations are hypothesised to contribute to this prolonged
response, though further molecular studies are needed.

Conclusions: The formation of renal and hepatic cysts during
Crizotinib therapy represents a significant adverse event, likely
driven by MET pathway activity. Histological evaluation is cru-
cial before transitioning to Entrectinib. This case highlights the
potential impact of co-mutations on prolonged treatment re-
sponse, warranting further research into the molecular mecha-
nisms that influence therapeutic outcomes.
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Cancer-related fatigue (CrF) - Incidence, predictive
factors and treatment effects during oncological indoor
rehabilitation

H. G. Hass', S. Bachmann?, B. Janssen?, J. Bansi?
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Introduction: Cancer-related fatigue (CrF) is one of the most
common acute and chronic sequelae after cancer and is there-
fore of great importance for QoL and professional participation
of the affected patients. According to current studies, 40 -70%
of all patients are affected.

The aim of this prospective data collection was to evaluate the
incidence of fatigue in oncological rehabilitation, to demon-
strate possible predictive factors and the therapeutic effects of
multimodal fatigue therapy.

Methods: In total, this prospective study evaluated data from
1220 patients during oncological inpatient rehabilitation. The in-
cidence of CrF was systematically recorded at the beginning
and at the end of rehabilitation using standardized screening
forms (SIF, ESAS). In addition, the performance and muscle
strength were evaluated using a 6-min walk test, TUG and hand
strength measurement (Jamar) and the clinical and sociodem-
ographic data in relation to predictive factors for CrF.

Results: Overall results from 925 patients (52.8% women, av-
erage age 64.5 years) were able to evaluate all data on fatigue
as well as the predictive evaluations at the beginning and at the
end of rehabilitation. In n = 363 (43.4%), SIF (=4) could be de-
tected at the start of rehabilitation. Increased SIF values corre-
lated significantly in up to 94.8% with significantly increased
values in the ESAS (3). Furthermore, the increased SIF values
correlated with gender (51.0% women vs. 37.8% men; P <0.001)
and patient age (51.7% (<60 years) vs. 38% (=60 years)) . As a
result, women with breast cancer had the highest incidence
(60.2%) and SIF values (4.58 = 2.0) compared to with other tu-
mor entities. Furthermore, increased SIF values correlated sig-
nificantly with worse patient reported outcomes measures
(PROMIS) in the mental and physical areas (P <0.01) as well as
with a subjectively significantly worse QoL (43.1 = 19.1vs. 54.4
+ 20.1; P <0.001). After rehabilitation there was a significantly
reduced incidence of CrF (15.7% vs. 43.4%; p <0.001). In addi-
tion, there was a significant improvement in PROMIS and QoL
(43.1£19.1 vs. 58.5%£19.7; p <0.001).

Conclusions: The data presented confirm the frequent inci-
dence of CrF and typical predictive factors as well as the posi-
tive, significant effects on its course during inpatient rehabilita-
tion or multimodal therapeutic approaches.
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Enhancing Cancer Care: Implementation of Nurse-Led
Consultations (NLC) in Oncology for Improved Patient
experience"

B. Stoffel’, S. Fasciati-Zortea', F. Collenberg’, R. Tino-Corrado?, O.
Kessler®, S. Bastian’, R. von Moos?

"Onkologie / Hdmatologie, Cantonal Hospital Graubdinden, Chur, ? Tumor-
und Forschungszentrum, Cantonal Hospital Graubiinden, Chur, *Sciences
and Arts, Lucerne University, Lucerne

Introduction: The growing incidence of cancer, along with ad-
vances in treatment and demographic shifts, has increased de-
mand for oncological care. This has led to staffing shortages
and longer patient wait times, threatening care quality. NLC
present a solution to alleviate pressure on physician-led ser-
vices and improve patients’ experience.

Methods: Single institution study at the KSGR in collaboration
with the Lucerne University of Applied Sciences and Arts. It im-
plemented a nurse-led consultation model for ambulatory on-
cology patients, with therapies selected based on suitability for
nurse-led care. Oncology nurses received specialized training
to conduct these consultations. Surveys based on standardized
questionnaires, were conducted with medical oncologists (at
intervals of 0, 6, and 12 months, n=11), nurses (at intervals of O,
6 and 12 months, n=15), and patients (at intervals of 0 (n=77)
follow up after 3 to 6 months (n=51)). The surveys assessed
satisfaction, workflow, efficiency and overall experience. The
project followed a pre-post design over 18 months incooperat-
ing regular evaluations and adjustments based on ongoing
feedback from all steakholders.

Results: The implementation of a NLC model demonstrated im-
provements in patient flow and satisfaction. Over 90% of pa-
tients included in the study expressed a preference to continue
with nurse-led consultations, citing better time management
and more streamlined visits. Nurses reported greater job satis-
faction, with over 70% indicating that the new consultation
model fully utilized their skills and enhanced their professional
responsibilities. Physicians, while supportive of the model, ob-
served only a modest reduction in workload due to increasing
patient numbers and occasional staffing challenges.

Conclusions: Nurse-led clinic represents a promising approach
to addressing several of the current challenges in oncology
care and leading to reduced patient waiting times reflected by
increased patients’ satisfaction. In addition, nurses reported
enhanced job satisfaction due to the more comprehensive use
of their skills and increased professional responsibilities. Alt-
hough the direct reduction in physician workload was modest,
the model showed potential for improving care efficiency and
quality. Additional refinements to nurse responsibilities, re-
source allocation and care processes could yield even greater
benefits.

Published under the CC license Attribution 4.0 International (CC BY 4.0)



7™ SWISS ONCOLOGY AND HEMATOLOGY CONGRESS (SOHC), NOVEMBER 20-22, 2024 63S

342

378

PROMs, quality of life and treatment effects during
oncological indoor rehabilitation - analysis of 1230 cases
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Introduction: Modern multimodal cancer therapy is becoming
more and more efficient, but at the price of a variety of somatic
side effects and toxicities. These complaints can lead to high
psychological stress and a reduced QoL. Aim of this prospec-
tive study was to record treatment side effects at the beginning
of oncological rehabilitation and to analyze the therapeutic ef-
fects of multimodal treatment.

Methods: Between 10/2020 and 04/2024, 1230 patients (51.4%
female) were examined for the presence of somatic and psy-
chological complaints and QoL after admission using ESAS, SIF,
PROMIS-10, and EQ-5D. In addition, physical performance was
recorded using a 6-minute walk test (6-min-WT), time-up-and-
go test (TUG), hand strength (JAMAR) and FIM measurement.
To evaluate the rehabilitation effects, a second assessment
was carried out before discharge.

Results: Mean age was 64.2 +/- 12.7 years. Most patients had
colorectal cancer (n=219; 17.7%), breast cancer (n=140; 11.3),
and pancreas/biliary tract/liver (n=130; 10.5%). The mean ESAS
showed a high burden of somatic impairments (2.4 * 1.3), es-
pecially fatigue (n=395 = score 4). This was also confirmed by
SIF (n=380 = 4). Furthermore, PROMIS-10 and EQ-5D showed
significantly reduced quality of life (QoL; mean score 50.9 *
20.3).In 925 cases (75,2%) a second assessment could be car-
ried out. PROMIS-10 score showed a significant improvement
(14.3+2.6 vs. 11.9+2.6, p <0.001). In particular, fatigue im-
proved significantly in the ESAS and SIF (3.6+1.9 vs. 2.1+1.7, p
<0.001) as well as the functional independence (FIM: 97.6+19.2
vs. 107.8+19.4; p <0.001). These results were also confirmed
by physical function tests (6min-WT 322.3+185.2m vs.
407.1+207.2m; TUG 13.0%£12.4s vs. 8.7+6.2s; Jamar 26.3+10,9
vs. 24,5+11,3; p <0.001). In addition, there was also a highly
significant improvement in QoL compared to the values before
rehabilitation (EQ-5D: 50.9+20.3 vs. 66.3+19.8; p <0.001).

Conclusions: The available data demonstrate the high rehabil-
itation needs and the great importance of routine screening for
fatigue and psychological distress. Additionally, our data prove
the high efficiency and effectiveness of oncological rehabilita-
tion both in the alleviation of somatic and psychological impair-
ments and thus leads to a significant improvement in QoL.
Therefore, multimodal oncological rehabilitation should be an
integral part of interdisciplinary cancer treatment.
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Nurse-Led Consultations (NLC) in Oncology: Financial
Impact and Productivity Gains
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2Onkologie / Hdmatologie, Cantonal Hospital Graubiinden, Chur, *Departe-
ment Innere Medizin, Cantonal Hospital Graublinden, Chur, *Sciences and
Arts, Lucerne University, Lucerne

Introduction: The increasing demand for oncology services and
staffing shortages have led to a need for more efficient care
models. NLC offer a potential solution to improve productivity,
patient satisfaction, and cost management. This study evalu-
ates the financial impact of NLC using Tarmed with a tax point
value of CHF 0.83.

Methods: A financial analysis was conducted at KSGR using a
simplified model focusing solely on salary costs. Salaries for an
advanced nursing practitioner (H6Fa) and a senior physician
were used, excluding infrastructure costs, as the same rooms
were used in both models. Assistant physicians could not dele-
gate their patients to NLC to ensure proper training. The con-
ventional physician-led model was the baseline (100%) for rev-
enues and costs, and productivity gains were assessed based
on the reallocation of physician time with 50% and 100% utili-
zation of freed-up hours.

Results: NLC generated 57.5% of the revenue compared to the
conventional model (100%). Salary costs were reduced to
56.2% of the conventional model. Consequently, profitability
under the nurse-led model was 63.5% of the conventional
model. However, considering productivity gains from reallocat-
ing physician time:

At 50% utilization, profitability increased to 96% of the conven-
tional model.

At 100% utilization, profitability rose to 129%.

Conclusions: NLC offer a financially viable solution, improving
cost efficiency and productivity, while addressing staff short-
ages. However, the model's productivity gains rely on excess
demand for services. In a fully utilized or overcapacity setting,
the benefits are maximized. In contrast, in an underutilized sys-
tem, the model may lead to reductions in physician staff. To
ensure sustainability, structured nurse training and tariff adjust-
ments are essential.
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Influence of HCP Supervision on Quality-of-Life
Questionnaire (QLQ) Scoring by Cancer Patients (Pts): A
Prospective, Randomized, Cross-over Study (IMSUP).

D. P. de Jong-Bakker', A. C. Meyer-Gerspach'?, G. Dutilh®, A. J.
Templeton'?
'St. Clara Research Ltad, St. Claraspital, Basel, ?Faculty of Medicine, Univer-

sity of Basel, Basel, *Department of Clinical Research, University of Basel,
Basel

Introduction: Structured implementation of patient reported
outcomes can improve the quality of care, e.g. by the identifi-
cation of adverse events or areas that need attention, and thus
patients’ quality of life (QoL). QoL is also an endpoint in many
clinical trials. QoL is routinely assessed by questionnaires
(QLQs) that are increasingly provided digitally for self-comple-
tion at home. Advantages over HCP-supervised completion on
paper include low costs, patient convenience, less HCP time,
and automated analysis/reporting; however, response rates are
typically lower. Older pts also often lack digital skills and access
to devices. Since HCP supervision may influence the scoring
and completion of QLQs by cancer pts, particularly in sensitive
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domains, we have set up a study to investigate the impact of
HCP supervision on the scoring of financially- and sexuality-re-
lated domains of QLQs, compared to digital completion at
home.

Methods: The IMSUP study is an investigator-initiated multi-
centre study, enrolling adult cancer pts who have completed =2
cycles of systemic antineoplastic therapy and are planned to
receive =2 additional cycles, can complete QLQs in German,
and have the skills and tools to complete web-based QLQs at
home. The financially- and sexuality-related domains of the
EORTC QLQ-C30 and SH22, and a specific financial-conse-
quences-questionnaire are used. For each of the 3 QLQs, the
hypothesis is tested that the method of completion influences
the scoring. A sample size of 200 subjects will be recruited
yielding 90% power to detect an effect size as small as 0.11
points on the QLQ-SH22 scale (IQR=60 points; a=0.0166, cor-
rected for multiple testing). Participants are randomized 1:1 to
complete the QLQs under HCP supervision first, followed by
digital completion at home before the next cycle, or in the op-
posite order. ClinicalTrials.gov: NCT06490393.

Results: At submission, 52 pts were enrolled. Recruitment
started April 2024 and is planned to last 2 years. Pt de-
mographics and descriptive interim results will be presented.

Conclusions: HCP supervision may improve QLQ completion
rates, but might also influence scoring by pts, potentially im-
pacting the clinical utility for the individual pt and external va-
lidity. In the present IMSUP study, the impact of HCP supervi-
sion on scoring of sensitive domains in QLQs by cancer pts is
studied. Results will guide future studies and QLQ administra-
tion strategies.

338

A total of N=4645 measurements were extracted. We grouped
these measurements in N=26 outcome categories: Anxiety, de-
pressive symptoms, chemotherapy induced peripheral neurop-
athy, cardiovascular disorders, cancer treatment related symp-
tom burden, pulmonary dysfunction, metabolic disorders, cog-
nitive impairment, fatigue, impaired bone health, impaired arm
and shoulder function, impaired balance and risk of falling, im-
paired body constitution, impaired physical function, impaired
psychosocial adjustment, pain, sleep disorders, reduced
strength and reduced endurance were among the most fre-
quently studied outcomes.

Conclusions: A number of problems faced by cancer patients
and survivors can be mitigated by exercise interventions. Cur-
rent evidence is adequate to inform expert consensus
roundtables seeking to generalize exercise prescriptions for
understudied populations.
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Exercise interventions for cancer patients. A Systematic
Review.

A. Manettas'?, M. Charalampopoulou®

"Physiotherapy Occupational Therapy, University Hospital Zurich, Zurich,
2Biomechanics and Ergonomics, ErgoMech Laboratory, Department of Phys-
fcal Education and Sport Science,, University of Thessaly, Trikala, °School of
Medlicine, National Kapodistrian University of Athens, Athens

Introduction: Exercise is safe and beneficial for cancer patients
and survivors before, during and after cancer treatment. An in-
ternational consensus roundtable convened in 2018, advanced
the pre-existing exercise recommendations for cancer patients
and survivors published by the American College of Sports
Medicine in 2010. The latest guidelines refer to prescriptive
programs specific for cancer type, treatment and/or health re-
lated outcome. However, there is lack of evidence to support
specific exercise prescription for a number of health related
outcomes in various cancer types. A systematic review con-
ducted by Sturgeon et al in 2023 updated the Exercise Guide-
lines for cancer patients and survivors. The body of literature
published in the time span 2018-2023 was not adequate to
cover the evidence gaps in this field. Therefore, we sought to
cover these evidence gaps by conducting a Delphi study. The
purpose of this systematic review is to inform the panelists of
this Delphi study in regards with the available evidence in the
field of exercise for cancer patients. This review investigates
the efficacy of exercise interventions in patients with various
cancer types for different health related outcomes.

Methods: In this systematic review we included randomized
controlled trials, investigating the effects of exercise interven-
tions for adult cancer patients for any possible outcome.

Results: We retrieved 12722 titles. After title and abstract
screening 1736 were full-text reviewed. Finally, we included
363 studies.
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Project Cancer Move Continuum Schweiz

N. Greco'
"Physiotherapy Occupational Therapy, University Hospital Zurich, Zurich

Introduction: The oncological treatment spectrum has devel-
oped considerably in recent years at a multidisciplinary level.
Due to its diverse biopsychosocial effects, exercise has a sig-
nificant positive effect on quality of life, course of treatment
and prognosis of the underlying disease in cancer patients. De-
spite the available evidence favoring exercise as supportive
treatment for cancer patients and survivors, access to special-
ized exercise programs is currently hampered by the lack of or-
ganized facilities and patient-pathways across Switzerland.
This leads to a lack of treatment among Swiss cancer patients
and survivors. The Cancer Move Continuum Schweiz (CMCS)
project aims to enable cancer patients and survivors to partici-
pate in specialized exercise programs in their convenient prox-
imity.

Methods: In order to allow convenient access for cancer pa-
tients and survivors, the CMCS project seeks to achieve high
geographical coverance in terms of specialized exercise pro-
grams. This should be achieved in three steps:

The first step is to develop an evidence-based therapeutic con-
cept that allows the systematic, structured, personalized and
interdisciplinary consideration and treatment of the various
problems of cancer patients.

The second step is to develop a treatment pathway based on a
structured and evidence-based list of treatment-indications.

The third step is to build up a network of facilities whose geo-
graphical distribution ensure convenient access for all cancer
patients and survivors residing in Switzerland.

Results: So far a total of nine renowned Swiss Institutions have
formed the core of the CMCS network: University Hospital Zur-
ich, Inselspital Bern, University Hospital Basel, Cantonal Hospi-
tal Winterthur, Cantonal Hospital St. Gallen, Lucerne Cantonal
Hospital and Balgrist University Hospital, University of Applied
Sciences of Eastern Switzerland, Department of Health (physi-
otherapy and nursing sciences) and Cancer League of the Can-
ton of Zurich. The first steps for the definition of the common
therapeutic concept have been completed after the conduction
of a systematic review.

Conclusions: Disparities among cancer patients and survivors
referring to their access to specialized health-services can be
effectively addressed by coordinated holistic approaches
which engage all crucial stakeholders and exploit available
ressources and scientific potential.
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Plasma cells with Auer-rod-like inclusions in a patient
with MGUS and acute myeloid leukaemia with NPM1
mutation

J. G. Glanzmann', C. K. Kalberer', N. B. Bonadies?, G. C. Colucci'?

"Outer Corelab Hematology, Viollier AG, Allschwil, ?Practice for Hematology
and Oncology, Hirslanden Klinik Bern, Bern, *Department of Hematology,
University Hospital Basel, Basel

Introduction: A 76-year-old man with asymptomatic monoclo-
nal gammopathy of undetermined significance (MGUS) type
IgM kappa, presented with fever, joint pain, leukocytosis and
monocytosis. On admission the blood count showed anaemia
(haemoglobin concentration 102 g/L), leukocytosis with mono-
blasts (leukocytes 86.5 x 109 /L; monoblasts 48.5 x 109 /L) and
thrombocytopenia (platelets 111 x 109 /L). A non-progressive
paraprotein level of 3.5 g/L (IgM kappa) was confirmed.

Methods: Bone marrow aspirate showed hypercellularity with
85% blasts, and acute monocytic leukaemia was diagnosed
(Figure 1.A). The other diagnostic procedures, including tre-
phine biopsy, immunophenotyping, genetic studies and next-
generation sequencing allowed classification according to
WHO criteria as acute myeloid leukaemia (AML) with NPM1-
Type A mutation, FLT3-ITD negative, with additional DNMT3A-
and PTPN11-mutations, but no chromosomal anomalies. The
patient was treated with azacitidine 75 mg/m2 day 1-5, day 8-
9 and venetoclax 400 mg day 1-14, achieving a complete re-
mission after one cycle of chemotherapy. Bone marrow exami-
nation after two cycles therapy showed significant reduction of
blasts (<2%).

Results: Interestingly, plasma cells containing numerous intra-
cellular Auer-rod-like, needle-shaped cytoplasmatic inclusions
were observed (Figure 1:B: plasma cells with and without intra-
cytoplasmic inclusions, May-Grunwald-Giemsa stain, x 100 ob-
jective, total magnification x1000). Retrospectively, the pres-
ence of rare plasma cells with the same cytoplasmatic inclu-
sions were detected in the first bone marrow slide prepared at
diagnosis of AML before chemotherapy (Figure 1.A: hypercellu-
lar bone marrow showing blasts and a single plasma cell with
cytoplasmatic inclusions, May-Griinwald-Giemsa stain, x 60
objective, total magnification x 600). No Auer rods were de-
tected in the myeloid blasts in either bone marrow smears.

Conclusions: Cytoplasmatic inclusions that are sometimes in-
distinguishable from Auer rods have been described in B-cell,
myeloid or plasma cells malignancies. This case of MGUS and
AML with NPM1 mutation where “bundled” Auer-rod-like struc-
tures were present in abnormal plasma cells of MGUS but not
in blast cells, emphasises the surprises that morphology can
sometimes present [1].

Figure 1:
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Influence of occupational exposure to pesticides on the
development of MDS: a systematic review

S. De Polo', A. Berthet?, C. Jacques?®, S. Blum'

'Onco-haematology, Lausanne University Hospital, Lausanne, °Global and
Environmental Health Sector, Centre for Primary Care and Public Health
(Unisanté), Lausanne, *Medlical Library, Lausanne University Hospital, Lau-
sanne

Introduction: Myelodysplastic neoplasms (MDS) are a hetero-
geneous group of diseases. The origin of MDS most likely be
related to a number of conditions and not to a single factor.
Among them, the role of occupational exposure to pesticides
remains unclear. The aim of this study is to assess the state of
the evidence in the literature on the effect of pesticide expo-
sure on the risk of MDS.

Methods: A systematic review was conducted with a pre-spec-
ified study protocol registered on PROSPERO
(CRD42023400851). A literature search was performed in
MEDLINE ALL, Embase, Web of Science on September 27, 2024
using controlled vocabulary and free terms related to “Myelo-
dysplastic Syndromes”, “Preleukemia”, “Leukaemia, Myeloid”,
“Myelodysplastic-Myeloproliferative Diseases”, “Occupational
Diseases”, “Occupational Exposure”, “Pesticide”, “Herbicide”.
The inclusion criteria were defined as retrospective, random-
ized, or non-randomized cohort studies and case-controlled
studies published in English that include adult patients with
MDS and the analysis of their exposure to pesticides.

Results: After meeting the inclusion criteria, eighteen studies
were included. Ten were conducted in Europe, six in North-
America, two in Asia. The oldest study dates from 1989, the
most recent from 2018. During this time the MDS classification
has changed: three used the WHO 2008 classification, one the
WHO 2001, two the ICD-0-3, the others the FAB criteria. Re-
garding pesticide exposure, 8 case-control studies reported
statistically significant association with the risk of developing
MDS, while the others showed no differences. Regarding herb-
icides exposure, 3 studies showed a significant association
while 3 did not. Only five studies used an exposure index, all
others were based on data extracted with a simple question-
naire or interviews. No correlation was found either from the
year of publication, the continent or the method used to meas-
ure exposure.

Conclusions: Although Jin's meta-analysis in 2014 demon-
strated an association between pesticide exposure and the de-
velopment of MDS, the articles found in our review have con-
flicting results, which are difficult to compare given the hetero-
geneity of the studies and differences in exposure assessment
methods. Further prospective studies with a standardised as-
sessment methods are needed to clarify a possible association.
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Reversible transverse myelitis after CAR T-cell therapy
in a patient with primary CNS lymphoma

J. van den Berg", N. Hauri?, L. Schmied', J. Martin’, B. Kasenda?®, A.
Oetke?, D. Heim', J. Passweg®, F. Matteazzi', A. Holbro'®
"Hematology, University Hospital Basel, Basel, ?Internal Medicine, University
Hospital Basel, Basel, *Medlical Oncology, University Hospital Basel, Basel,
“Radiology, University Hospital Basel, Basel, °Hematology, University Chil-
dren’s Hospital Basel, Basel, °Regional Blood Transfusion Service, Swiss Red
Cross, Basel

Introduction: Chimeric antigen receptor (CAR) T-cell therapy
has greatly improved outcomes for patients with B-cell malig-
nancies but can be associated with significant and life-threat-
ening adverse events. For concerns about neurotoxicity, most
CAR T- trials excluded patients with cerebral disease manifes-
tations such as primary CNS lymphoma (PCNSL), a rare disease
with a poor prognosis.

Methods: We present a case of reversible transverse myelitis
in a patient with relapsed PCNSL following anti-CD19 CAR T-
cell therapy. Spinal MRI revealed transverse myelitis and CAR
T-cells were detected in the cerebrospinal fluid (CSF) by flow
cytometry.

Results: A 51-year-old male with relapsed PCNSL was previ-
ously refractory to chemotherapy but achieved good partial re-
mission with whole-brain radiotherapy. He then received off-
label CD19-directed CAR T-cells (tisa-cel). Between days +1 to
+3 he developed cytokine release syndrome (CRS), max.
ASTCT grade 2, which resolved after a single dose of tocili-
zumab. On day +12, correlating with peak CAR T-cell expansion
in the blood, the patient developed plegia of the left leg, sen-
sory loss in the right leg, and allodynia of the lower torso. MRI
of the spinal cord revealed contrast enhancement from T1 to
T7, indicating transverse myelitis. Analysis of CSF showed an
inflammatory infiltrate and ruled out bacterial or viral infection.
CAR T cells were detected in the CSF by flow cytometry while
excluding lymphoma. Therapy with high-dose dexamethasone
and IL-1-R-antagonist Anakinra led to a rapid reversal of neu-
rological deficits, with near complete resolution of MRI-
abnormalities 1 week later (day+21). Early withdrawal of ster-
oids on day +25 led to an increase in myelitis-related symp-
toms, but an iterative pulse of steroids with slow taper led to a
final resolution by day +47. Unfortunately, while earlier brain
MRIs showed a response, lymphoma progression was noted on
day +70. After a brief course of Ibrutinib, the treatment transi-
tioned to palliative care.

Conclusions: Transverse myelitis, so far only described in case
reports, is a rare complication of CAR T-cell therapy, and this is
the first reported case in a PCNSL patient. Early and sufficiently
long anti-inflammatory treatment may reverse spinal cord in-
flammation and lead to favorable outcomes. Reports on CAR T
cell-associated myelitis can help improve the treatment of this
rare complication.
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True donor cell leukemia after allogeneic hematopoietic
stem cell transplantation: Diagnostic and therapeutic
considerations.
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Bern, *°Hematology, University Hospital Basel, Basel, *Central Hematology
Laboratory, Lausanne University Hospital, Lausanne, *Central Hematology
Laboratory, Inselspital, Bern, °Hematology, Inselspital, Bern

Introduction: Donor-cell leukemia (DCL) is a rare complication
after allogeneic hematopoietic stem cell transplantation (HSCT)
accounting for 0.1% of relapses and presenting as secondary
leukemia of donor origin. Distinct in phenotype and cytogenet-
ics from the original leukemia, DCL's clinical challenge lies in its
late onset. Its origin is affected by donor cell anomalies, trans-
plant environment, and additional mutations.

Methods: A 43-year-old woman, treated for early-stage triple-
negative breast cancer, developed mixed-phenotype acute
leukemia (MPAL), 12 years later. Following induction chemo-
therapy, myeloablative conditioning, and allo-HSCT from her
fully HLA-matched brother, she exhibited multiple cutaneous
relapses of the MPAL, evolving into DCL. Cytogenetic analysis
revealed a complex male karyotype in 20/21 metaphases, how-
ever still showing MPAL phenotype. DCL diagnosis was con-
firmed by 90.5% XY in FISH analysis and the male karyotype.
Declining further intensive chemotherapy including a second
allo-HSCT, she was treated with radiotherapy, palliative sys-
temic therapies, and finally venetoclax and navitoclax but died
seven months post-DCL diagnosis.

Results: Mutations in donor or post-transplant cells due to fac-
tors like bone marrow injury, reduced immune monitoring, and
replicative stress contribute to leukemia onset. Donor age does
not appear to impact DCL development. This case suggests
that either the recipient's immune deficiency contributed to
hematopoietic alterations in recipient and donor cells or the do-
nor had low-level clonal changes that increased under the re-
cipient’s immunosuppression. The extent to which post-trans-
plant therapy influenced this remains speculative. A combina-
tion of venetoclax and navitoclax, guided by pharmacoscopy
represented a personalized approach.

Conclusions: Our data empasize the complexity of DCL, char-
acterized by unique genetics. It highlights the need for ad-
vanced diagnostic techniques for DCL identification and under-
scores the urgency for early detection, better prevention and
treatment strategies.
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The challenges of sequential CD19 directed therapies in
relapsed/refractory DLBCL: a case report

L. Bargetzi', B. Kasenda?, F. Krasniqi?, S. Dirnhofer?, C. Zech*, D.
Wild4, M. Medinger®, D. Heim', J. Passweg', A. Holbro"®
"Hematology, University Hospital Basel, Basel, ?Oncology, University Hospi-
tal Basel, Basel, Pathology, University Hospital Basel, Basel, *Radiology and
Nuclear Medicine, University Hospital Basel, Basel, *°Hematology, Oncology
and Palliative care, Diak Clinicum Schwabisch Hall, Schwabisch Hall, °Re-
glonal Blood Transfusion Service, Swiss Red Cross, Basel

Introduction: The development of CD-19 directed chimeric an-
tigen receptor T (CAR-T) cells offers new options in the treat-
ment of relapsed/refractory (r/r) B-cell ymphomas with high re-
sponse rates and long-term survival. Nevertheless around 40-
50% of patients with diffuse large B-cell lymphoma (DLBCL) re-
lapse or do not respond to initial treatment. Currently bispecific
anti-CD20/anti-CD3 antibodies and monoclonal anti-CD19 an-
tibodies provide additional options in the treatment of B-cell
lymphomas.

Anti-CD19 CAR T-cells and the anti-CD19 monoclonal antibody
tafasitamab share the same target. Questions about the se-
quence of these different anti-CD19 treatments arise. With this
case we aim to improve understanding of the possible se-
quence of these two treatment options.

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Methods: Tafasitamab was administered at a dose of 12 mg/kg
body weight as IV infusion on day 1, 8,15, and 22 for two cycles.
Lenalidomide was added from day 1 to 21. CAR T-cell (tisagen-
lecleucel) therapy was administered after 3 days of lym-
phodepletion with fludarabine and cyclophosphamide. CAR T-
cell expansion was measured by flowcytometry.

Results: We present a 78-year-old female patient with a trans-
formed diffuse large B-cell lymphoma from a follicular lym-
phoma. The patient was already treated with several lines of
chemo-immunotherapy. Unfortunately, progression occurred
early after the end of the treatment. Treatment was changed to
tafasitamab with lenalidomide and the patient was scheduled
for CAR T-cell therapy.

FDG PET-CT after two cycles of tafasitamab showed lymphoma
progression with new hypermetabolic findings in the right distal
femur (Deauville 5). Biopsy of this femoral lesion revealed the
known transformed DLBCL with persistent homogeneous CD19
expression on the cell surface.

Two months after receiving the last tafasitamab infusion, the
patient underwent CAR T-cell therapy. Rapid CAR T-cell expan-
sion was observed in vivo. One month after receiving CAR T-
cell therapy FDG PET-CT showed a complete metabolic re-
sponse.
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Conclusions: In our experience treatment with Anti-CD19 CAR
T-cell remains an effective option even after pretreatment with
Anti-CD19 monoclonal antibodies. In our case, CD19 expression
was documented before CAR T-cell therapy. This was not an
inclusion criteria in all major CAR T-cell trials.
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Therapy-related acute myeloid leukemia after CAR-T cell
therapy with brexu-cel for relapsed mantle cell
lymphoma

F. Volery'?, Y. Banz®, A. Heini', M. Kronig', M. Daskalakis*, U.
Bacher?, T. Pabst’

"Medlical Oncology, Inselspital, Bern, ?’Medlical Oncology, HFR Fribourg —
Cantonal Hospital, Fribourg, °Institute of Pathology, Inselspital, Bern, *He-
matology, Inselspital, Bern

Introduction: Mantle cell lymphoma (MCL) treatment has seen
significant progress by introducing Bruton Tyrosine Kinase
(BTK) inhibitors and CAR-T cell therapies such as brexucab-
tagene autoleucel (brexu-cel). In particular, the ZUMA-2 trial
reported a 91% response rate with brexu-cel in relapsed/refrac-
tory (r/r) MCL, which was confirmed in real-world reports. How-
ever, secondary malignancies, such as myelodysplastic syn-
dromes (MDS) and acute myeloid leukemia (AML), have
emerged as late complications after ,CAR-T therapy. AML has
been reported in up to 3.1% of lymphoma patients after CAR-T
but has not been reported after brexu-cel for MCL so far.
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The Glasgow Prognostic Score provides additional
prognostic information for elderly patients with adverse-
risk acute myeloid leukemia (AML)

S. Fuchs', V. Petermichl?, M. Weber?, L. Graf*, Y. Gerth®, T.
Lehmann?3, U. Mey®, R. Cathomas®, S. Cogliatti®, T. Silzle®?
"Department of Internal Medicine, Cantonal Hospital Graubiinden, Chur,
2Clinic for Medical Oncology and Haematology, Cantonal Hospital St. Gallen,
St. Gallen, ®Institute of Pathology, Cantonal Hospital St. Gallen, St. Gallen,
“Clinical Chemistry, Haematology and Immunology, Center for Laboratory
Medicine, St. Gallen, *Molecular Genetics Laboratory, Center for Laboratory
Medicine, St. Gallen, °Department of Medical Oncology and Haematology,
Cantonal Hospital Graubiinden, Chur

Introduction: Prognosis in AML is currently determined by ge-
netic aberrations as defined by the European Leukaemia Net
(ELN) classification of 2022. According to ELN2022, the vast
majority of elderly patients (pts) are at an unfavourable risk,
which limits its clinical value for this frequent population. In this
context, the Glasgow Prognostic Score (GPS), which combines
levels of CRP and albumin may add prognostic information.
Thus, we aimed to evaluate the prognostic impact of the GPS
in elderly AML pts ineligible for intensive treatment.

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Methods: This report describes a 74-year-old male diagnosed
with stage IVB MCL who developed acute erythroid leukemia
(AML-M®6) 26 months after brexu-cel CAR-T therapy.

Results: After initial treatment with R-CHOP and Ibrutinib for
progressive MCL, the patient underwent CAR-T therapy with
brexu-cel, achieving normalized blood counts and a CR accord-
ing to PET staging. However, 25 months later, he developed
anemia and thrombocytopenia, and bone marrow biopsy re-
vealed MDS. This rapidly progressed to overt AML, with com-
plex cytogenetic abnormalities, including biallelic TP53 inacti-
vation. Retrospective analysis indicated that the TP53 mutation
in AML cells differed from the TP53 mutation identified in the
MCL cells, suggesting a therapy-related origin. Despite treat-
ment with azacytidine and venetoclax, the patient succumbed
to progressive AML

Conclusions: This is the first report of acute erythroid leukemia
following brexu-cel therapy in patient with r/r MCL. It highlights
the potential leukemogenic effects of prior chemotherapy
treatments, as well as CAR-T-related immunosuppression. The
occurrence of distinct TP53 mutations in separate hematologic
malignancies in the same patient is particularly interesting. This
case underscores the potential risk of secondary malignancies
like AML after CAR-T therapy, likely due to prior chemothera-
pies and immunosuppression. Comprehensive genetic screen-
ing in patients with unexplained cytopenia before CAR-T ther-
apy may be crucial to identify patients at higher risk for ther-
apy-related malignancies.

T+15 T+42

brexu-cel

* Bone marrow
80% Infiltration by AML M6
TP53 p.R282G
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Methods: We performed a retrospective chart review of pts di-
agnosed with AML or Myelodysplastic Syndrome (MDS)/AML
between 2016 and 2023, treated with hypomethylating agents
(HMAs) or best supportive care (BSC). The GPS was deter-
mined using values obtained at diagnosis: GPS-0 (albumin = 35
g/L and CRP =10 mg/L), GPS-1 (either albumin <35 g/L or CRP
>10 mg/L) and GPS-2 (both albumin <35 g/L and CRP >10
mg/L).

Results: 85 pts (female n=39; median age 77 years, range 63-
91; AML n=69; MDS/AML n=16) were analysed. 17 pts (20%) re-
ceived BSC and 68 pts an HMA +/- venetoclax. During follow-
up (median 4 months [mo], range 0-56) 75 pts (88.2%) died.
There were significant differences in overall survival (OS) be-
tween patients with a GPS-0 (n=27; median OS 15 mo [95% CI
7-23]) and those with GPS-1 (n=33; median OS 2 mo [95% CI
0-4]) or GPS-2 (n=25; median OS 1 mo [95% CI 0-5]), p <0.001.

To avoid bias, patients with known infections (n=20) or missing
data (n=6) were excluded from the analysis with similar results
for the remaining 59 pts: GPS-0 (n=27) median OS 15 mo [95%
Cl7-23], GPS-1 (n=22) median 3 mo [95% CI 1.5-4.5] and GPS-
2 (n=10) median 4 mo [95% CI 1-7], p=0.001. The ELN2022
stratification was available for 49/59 pts (83%): adverse: 40/49
(82%), intermediate: 7/49 (14%) and favourable 2/49 (4%).
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Within the adverse risk group, median OS according to GPS was
as follows: 13 mo (GPS-0 [n=18], 95% CI 7-20), 3 mo (GPS-1
[n=14], 95% CI 1-5) and 4 mo (GPS-2 [n=8], 95% CI 1-7),
p=0.014, see Figure 1.

Conclusions: The results of this retrospective study indicate
that the GPS provides additional prognostic information for el-
derly patients with adverse-risk AML according to ELN2022,
taking into account systemic inflammation and/or catabolism.
However, further analyses of larger cohorts are required to pro-
vide more robust evidence for this observation.

—  GPS 0 (n=18), median OS 13 months [95% (1 7-20]

08 |_

0.4 ...

Overall survival

—=—= GPS 1 (n=14), median OS 3 months [95% (1 1-5]

1| ------- GPS 2 (n= 8), median OS 4 months [95% (1 1-7]

00

00 10.00 2000 30.00

Time [months]

Fig 1: Survival of 40 patients with adverse risk AML (ELN2022), free of infection
at the timepoint of diagnosis according to the GPS
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Venetoclax combined with FLAG-based chemotherapy
induces rapid and deep responses in early T-cell
precursor lymphoblastic leukemia/lymphoma. Report of
two cases

J. Dereme’, A. Segot’, N. Dewarrat’, V. Basset', S. Blum', G.
Tsilimidos'

'Service and Central Laboratory of Haematology, Department of Oncology
and Department of Laboratories and Pathology, Lausanne University Hospi-
tal, Lausanne

Introduction: Early T-cell precursor acute lymphoblastic leuke-
mia/lymphoma (ETP-ALL) is a rare and aggressive subtype of
acute lymphoblastic leukemia (ALL), comprising 17% of adult T-
ALL cases. It arises from hematopoietic stem cells and exhibits
multipotent characteristics, leading to poor responses to induc-
tion chemotherapy and higher levels of measurable residual
disease (MRD). This report examines the efficacy of combining
Venetoclax with the FLAG regimen in treating two ETP-ALL pa-
tients.

Methods: Two male patients, aged 36 and 30, presented with
ETP-ALL diagnosis. Both patients underwent induction therapy
with a FLAG- (fludarabine, cytarabine, G-CSF)-idarubicin and
venetoclax protocol. Both patients' MRD statuses were as-
sessed using flow cytometry (FC) and next-generation se-
quencing (NGS) throughout their treatment courses, with fol-
low-ups for potential hematopoietic stem cell transplantation
(HSCT).

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Results: After induction the first patient achieved CR (complete
remission) with negative MRD (MRD-) by FC. At this point, mu-
tations were undetectable with NGS, and IgH/TCR was de-
tected at a level of 10-6 by qPCR. The patient then received an
additional cycle by decitabine and venetoclax, achieving unde-
tectable disease on MRD2 as confirmed by gPCR, NGS, and FC.
Because patient’s refusal to undergo HSCT, treatment was fol-
lowed by consolidation and maintenance according to the
GRAALL-T study regimen. Maintenance therapy was inter-
rupted after 5 months due to liver toxicity and was switched to
decitabine and venetoclax for a total of 2 years of maintenance
with persistent CR from MRD2 to present. Following initial in-
duction therapy with FLAG-Idarubicin-Venetoclax, the second
patient achieved CR with MRD- by FC, but some mutations
were persistent in NGS (FLT3, RUNX1, and WT1). A second in-
duction was initiated with FLAG-Venetoclax and midostaurin,
followed by HSCT, achieving MRD- by both FC and oncoge-
nomic analysis. One-year post-HSCT, the patient remainsin CR
and continues a maintenance therapy with midostaurin.

Conclusions: These cases highlight the potential of Venetoclax
in enhancing treatment outcomes for ETP-ALL. While HSCT re-
mains the standard of care, early deep responses indicated by
MRD- are critical for improved prognosis. The findings suggest
a need for further prospective studies to evaluate the efficacy
of Venetoclax in ETP-ALL and optimize treatment protocols.
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Persistent & complete B-cell depletion more than 4 years
after anti-CD19 CAR-T-cell therapy enables prolonged
Cryptosporidium infection emphasizing the pivotal role
of B-cells immunity in the resolution of Cryptosporidium
infection

L. Schmied', A. Holbro', J. Passweg'
"Hematology, University Hospital Basel, Basel

Introduction: CAR-T cell therapies directed against CD19+ lym-
phoma represent a milestone in the treatment of such. As a side
effect of complete long term depletion of the B-cell lineage, pa-
tients become vulnerable to infectious diseases, which are pri-
marily controlled by humoral immune response. While regular
replacement of immunoglobulins may prevent certain infec-
tions, its efficacy depends on the exposure of the donor collec-
tive providing the serum for immune globulin collection, to-
wards infectious diseases. Patients with specific depletion of
the B-cell lineage can provide unique insights of the contribu-
tion of humoral immunity to resolution of infectious diseases.

Methods: We describe the case of a 73-year-old patient, cur-
rently 4 years and 4 months after CAR-T cell therapy directed
against CD19+ lymphoma, who is in continuous complete re-
mission and B-cell aplasia. The patient presented himself with
Cryptosporidium infection in our outpatient department. Lym-
phocyte subsets and CAR-T cells were assessed by flow cy-
tometry and Cryptosporidium was measured by PCR and direct
microscopy.

Results: The patients flow cytometry analysis show a persis-
tence of CAR-T cells and in parallel a complete lack of B-cells
with a consecutive demand for substitution with immune glob-
ulins. Other lymphocyte subsets were not markedly decreased.
After onset of watery diarrhea abroad, the patient sought med-
ical attention after he returned and infection with Cryptospor-
idium was confirmed 10 days after initial onset of the symp-
toms, both by PCR and microscopy. After an initial amelioration
of the symptoms our patient opted for an expectative approach
and therapy with nitazoxanide was only established 19 days af-
ter persistence of symptoms. Upon initiation of treatment
symptoms stopped within days and microscopic stool investi-
gation turned negative.

Conclusions: The present case shows how a patient with a se-
lective depletion of the B-cell lineage and an otherwise numer-
ically and presumably functionally intact immune system was
unable to clear cryptosporidium infection without antibiotic
therapy. In summary this independently supports the previously
described pivotal role of B-cells in the elimination of cryptos-
poridium infection.

Swiss Medical Weekly 2024;154 (Suppl. 283) - www.smw.ch

Newly established flow-cytometry panel helps to prove
infiltration of a NK-large granular lymphocytic leukemia
(NK-LGLL) at previously undescribed sites.

L. Schmied', J. Dirks', D. Ditz', J. Passweg’, C. Widmer'
"Hematology, University Hospital Basel, Basel

Introduction: Natural killer large granular lymphocytic leukemia
(NK-LGLL) is a very rare neoplasm defined by a persistently in-
creased NK cell count in the peripheral blood, usually showing
a chronic and indolent course of disease. NK-LGLL are normally
found in peripheral blood and secondary lymphoid tissues,
while organ infiltration is a rarity. As opposed to NK-LGLL, pa-
tients suffering from aggressive NK-cell leukemia often present
themselves with strong constitutional symptoms and also organ
infiltration is well described. We recently treated a patient at
our clinic, who presented himself with neurological symptoms
but without any further or constitutional symptoms. Laboratory
analysis indicated a clearly increased NK-cell count. Based on
the otherwise rather indolent course of disease NK-LGLL was
suspected, possibly accompanied by a paraneoplastic phe-
nomenon causing the neurological disorders.

Methods: We studied the case of a 92-year-old patient suffer-
ing from a NK-LGLL and neurological symptoms. Critically in-
volved in diagnosis and disease monitoring was our newly de-
veloped NK-cell panel offering flow cytometry based analysis
of NK-cell phenotype including clonality.

Results: Initial findings included a lymphocytosis in peripheral
blood and a massively increased number of mononuclear cells
in the liquor. Immunophenotypic analysis from both peripheral
blood and the liquor of the above described patient showed
that more than 98% of CD3-CD56+ NK-cells expressed the fol-
lowing surface marker profile: CD16+, KIR2DL1+, KIR3DL1+,
KIR3DL2/3+, NKG2A+, confirming a monoclonal NK-cell expan-
sion/infiltration in the peripheral blood and liquor. In addition,
further analysis showed that the neoplastic NK-cells were neg-
ative for EBV, confirming the entity of NK-LGLL, which are usu-
ally EBV negative in contrast to aggressive NK cell leukemia.

Conclusions: Peripheral blood and liquor samples showed infil-
tration with the same NK-LGLL cells. This confirms the sus-
pected infiltration of the central nervous system by the NK-
LGLL of our patient. While central nervous system infiltration by
more aggressive NK-cell neoplasms were shown before, this is
new for NK-LGLL.
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