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Challenges of genetic driver 
concept
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vs

• genetic events
• epigenetic events
• cellular identities
• tissue structure
• exposure
• tissue microenvironment

• Target 1 specific gene in cancer cells;
pos. examples: Herceptin, Glivec

But:

• many cancer driver mutations in healthies
• inter-& intra-tumor heterogeneity
• dynamic

Driver of clonal expansions Programs that enable clonal expansions

as functional units… rely on multiple components

• Matched therapies 4-25% (most <10%)
• Responses/ benefit about 5% of ITT population

Genetic therapy matching
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Functional assays

Tea Pemovska et al. Curr Opin. Pharm. 2018
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Functional Precision Medicine (FPM)

1st meeting March 12-13  2019 Vienna
2nd meeting: March 25-26 2021 Zurich
3rd meeting:  Sept. 5-7 2022 Helsinki
4th meeting: Sept. 24-26 2024 Copenhagen
5th meeting:  March 2025 Boston

…

1. Foster research in precision hematology
2. Foster the development of diagnostic tests
3. Foster clinical PM trials
4. Foster access to drugs

Current action task:
MI-FPM criteria 
… minimal information on reporting of FPM results

1st…Vienna

3rd…Helsinki

Topic-in-Focus

Precision Hematology

Superti-Furga
Staber

Vladimer EHA president: Elizabeth Macintyre, 6/2023

+



How to apply FPM to patients?
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• Classic: drug discovery as rationale for a clinical trial 

• Personalization of treatment („ n-of-one therapy“)
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scFPM trial: EXALT 
(EXtended Analysis for L             Treatment)eukemia

ymphoma
Christoph 
Kornauth
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Pemovska

Gregory 
Vladimer
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EXALT Tumor Board
Christoph 
Kornauth

Tea 
Pemovska

Gregory 
Vladimer

Pocket-Guide Molekulare Hämatologie
Staber P., Prager G. Spectrum 2024

www.mol-onko.at

Single-cell Functional Precision Medicine 
(scFPM)

EXALT
Tumor Board

s
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EXALT1 consort diagram 
Christoph 
Kornauth
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EXALT1: 54% improved their 
PFS ratio  > 1.3 Christoph 

Kornauth
Tea 

Pemovska
Gregory 
Vladimer

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022
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EXALT1: 40% of responders 
“exceptional responses” Christoph 

Kornauth
Tea 

Pemovska
Gregory 
Vladimer

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022
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Data integration: matching score

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022

... ( a posthoc analysis)
Therapy matching score relates to clinical outcome
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Data integration: matching score

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022

... ( a posthoc analysis)
Therapy matching score relates to clinical outcome
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scFPM response prediction 
relies on tumor cell content Christoph 

Kornauth
Tea 

Pemovska

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022

Tumor cell content

<90%      >10%
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Christoph 
Kornauth

Tea 
Pemovska

Kornauth, Pemovska, Vladimer et al. Cancer Discovery 2022

scFPM response prediction 
relies on tumor type and fitness



How to apply FPM to patients?
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• Classic: drug discovery as rationale for a clinical trial 

• Personalization of treatment („ n-of-one therapy“)
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: scFPM vs CGP vs physicians’choice

Lukas Kazianka Tea Pemovska

Start Q2 2020

Centers
• Medical University Vienna
• Innsbruck University Hospital
• Medical University Graz
• Keppler University Linz
• Medical University Salzburg

Sponsor MUW, Roche
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EXALT2: consort diagram 
Lukas Kazianka Tea Pemovska

ITT
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: scFPM vs CGP vs physicians’choice

19

Lukas Kazianka Tea Pemovska
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EXALT2: scFPM vs CGP vs physicians’choice

20

Lukas Kazianka Tea Pemovska
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EXALT2: scFPM vs CGP vs physicians’choice

21

Lukas Kazianka Tea Pemovska
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: scFPM vs CGP vs physicians’choice

22

Lukas Kazianka Tea Pemovska

PET-CT 12.01.2022 

after 2 months 
(04/2022)

PET-CT 
11.04.2022

“partial response“

PET-CT 06.2022

after 4 months 
(06/2021)

“complete response“

allo-HSCT  
29.07 2022
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

Functional Precision Medicine in the news

23
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: assay performance
Lukas Kazianka Tea Pemovska

fPM (image)

fPM (image)fPM (flow)gPM (genomic)
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: PM assay comparison
Lukas Kazianka Tea Pemovska

gPM (genomic)
fPM (functional)
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: fPM assay comparison
Lukas Kazianka Tea Pemovska

fPM (image)
fPM (flow)
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Clinicaltrials.gov: NCT04470947 Kazianka, Pemovska, et al. in rev

EXALT2: fPM assay comparison
Lukas Kazianka Tea PemovskaEfficacy: 

to deliver a robust result from patient samples

fPM assay worked fPM assay worked
< 10x106 cells
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EXALT1 and 2: conclusion

• scFPM implementation rates 39% (EXALT1) to 80% (EXALT2) 

related to patients’ clinical performance status (ECOG)

• scFPM guided tx demonstrated meaningful clinical responses, 40% exceptional 

• Randomized 3-arm PM study, EXALT2, feasible and currently ongoing

• Different single-cell functional platforms deliver comparable results

• EHA-SWG Precision Hematology:          Apply today!



Thank you!
Staber-Lab and Clinical Research Group:
Tea Pemovska
Emiel van der Kouwe
Maurizio Forte
Lukas Kazianka
Hye-Soo Choi
Johannes Rohrbeck
Ann-Sofie Schmolke
Alexander Pichler
Christiane Agreiter
Simone Lubowitzki
Kastsuhiro Miura
Laurenz Hauptmann
Christoph Kornauth
Bernadette Hilgarth
Martina Schlager
Simone Turek
Heidje Hulac
Nicole Hacker
Katarina Milovanovic

Patients and their families

Kubicek-Laboratory:
Bernd Boidol
Anna Koren
Stefan Kubicek

Superti-Furga-Laboratory:
Gregory Vladimer
Nikolaus Krall
Giulio Superti-Furga

Medical Univerisity Vienna:
Ingrid Simonitsch-Klupp
Ulrich Jäger

Snijder-Laboratory (ETH):
Berend Snijder
Tim Heinemann

Precision Hematology

• Centers Medical University Graz
• Keppler University Linz Innsbruck University Hospital
• Medical University Salzburg Medical University Vienna


	EXALT1 and 2 trials
	Challenges of genetic driver concept
	Functional assays
	Functional Precision Medicine (FPM)
	How to apply FPM to patients?
	How to apply FPM to patients?
	scFPM trial: EXALT 
	EXALT Tumor Board
	EXALT1 consort diagram 
	EXALT1: 54% improved their 				PFS ratio  > 1.3 
	EXALT1: 40% of responders 		“exceptional responses”
	Data integration: matching score�
	Data integration: matching score�
	scFPM response prediction relies on tumor cell content
	scFPM response prediction relies on tumor type and fitness
	How to apply FPM to patients?
	EXALT2: scFPM vs CGP vs physicians’choice
	EXALT2: consort diagram 
	EXALT2: scFPM vs CGP vs physicians’choice
	EXALT2: scFPM vs CGP vs physicians’choice
	EXALT2: scFPM vs CGP vs physicians’choice
	EXALT2: scFPM vs CGP vs physicians’choice
	Functional Precision Medicine in the news
	EXALT2: assay performance
	EXALT2: PM assay comparison
	EXALT2: fPM assay comparison
	EXALT2: fPM assay comparison
	EXALT1 and 2: conclusion
	Thank you!

