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Breakthroughs in treatment and 
patient-centered care



What is our blood? 

Immune System

Coagulation

Oxygen transport



Cellular components of the blood 
are formed in the bone marrow

Passegué E. et.al. PNAS 2003;100:11842-11849

200,000,000,000 red cells per day 

10,000,000,000 white cells per day
400,000,000,000 platelets per day



Acute Myeloid Leukemia 

Most common acute 
leukemia in the adult 
population

Median age about 68 
years

Rare disease, but 
unfortunately very 
deadly: less than 30 % 
of patients survive long-
term

HSC

Multipotent 
progenitor

Lineage-
restricted 
precursor

Mature 
functional 
cells

LSC



AML is not one disease

Cytogenetics FISH
Molecular

Diagnostics
PCR
NGS



Even one type of blood cancer 
is many different diseases



For many years there has been 
only one treatment in AML

Cytarabine for 7 days 
Daunorubicin for 3 days7 + 3



A stellar phase in AML



Targeted therapies
improving the treatment



Targeted therapies
improving the treatment

Cold Spring Harbor Symposia on Quantitative Biology 

76:299-311



Our Research Approach



67 year-old patient AML

Normal karyotype
NPM1 type A
FLT3-ITD+

• Induction with 7+3+ Midostaurin
• Disease persistence (PR)

• Received Azacitidine + Venetoclax
• CR with persistent MRD

What should 
we do?



A cure for many…

Stem Cell Transplantation



Who can be a donor?
• Matched related donor = Siblings
• Matched unrelated donors
• Haploidentical donors = Other siblings, kids, parents



Who can get a transplant?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F40356481658
5708609%2F&psig=AOvVaw31eqDUUygfdg62pHDwtVdz&ust=1595642573587000&source=images&cd
=vfe&ved=0CAMQjB1qFwoTCKisgInm5OoCFQAAAAAdAAAAABAD

No strict age limit…

”Biological Age less 
than 75…”

Because:
Comorbidities 
are important!



How many patients with 
AML get a transplant?

Salter et al, submitted

Laura Hillier, 2016
From CBC Global News



Transplant has become 
better over time

A B C
Median OS (years)
2010-2014: 1.4 (95% CI:1.3-1.6)
2015-2018: 2.1 (95% CI: 1.7-2.9)
2019-2022: 2.5 (95% CI: 1.8-3.6)

Median OS (years)
2010-2014: 2.4 (95% CI: 1.9-4.04)
2015-2018: 7.1 (95% CI: 4.5-NR)
2019-2022: NR (95% CI: 4.9-NR)

Median OS (years)
2010-2014: 1.2 (95% CI: 0.99-1.4)
2015-2018: 1.3 (95% CI: 1.04-1.6)
2019-2022: 0.99 (95% CI: 0.74-1.2)

Salter et al, submitted

More and better
matching donors

Better transplant 
protocols

Better supportive
therapies



Problems after transplant 



Burchert et al, 2020



Burchert et al, 2020



Patient was started on 
Sorafenib Maintenance

Ongoing molecular CR

• Mild hypertension
• Hand-Foot syndrome



Can we find out early if 
something starts to go wrong? 



Can we find out early if 
something starts to go wrong? 



Can we find out early if 
something starts to go wrong? 



What do we do if we find 
something?

“Ordering a diagnostic test is like 
picking your nose in public. You must 
first consider what you will do if you 
find something.” 

Catherine D. DeAngelis, MD, MPH
Pediatrician and Editor-in-chief of 
the Journal of the American Medical 
Association (JAMA) 

 

From Wikipedia, the free encyclopedia



Maintenance treatment

https://www.cambridgebutterfly.com/the-
famous-blue-morpho/

Levis et al, 2024

Gilteritinib as Post Transplant Maintenance – BMT-CTN 1506 MORPHO Study



Donor lymphocyte infusion



Can we use immune cells 
without the risk for GVHD? 



CAR T has been made possible by 
a deep understanding of the 

immune system…

T cell receptor signaling



…and gene therapy 

https://biocanrx.com/research/made-canada-car-t-platform



Remarkably successful… 

Emily Whitehead was diagnosed 
with acute lymphoblastic leukemia 
(ALL) in May 2010 when she was 
five years old.

Incredibly, the T-cell 
therapy worked, and 
Emily has remained 
cancer-free.

https://emilywhiteheadfoundation.org/our-journey/

Carl June Stephan Grupp



… but not free of side effects

https://vimeo.com/54668275

Cytokine release syndrome

Nature Medicine volume 24, pages 705–706 (2018)



Which diseases can we treat 
with CAR-T cell therapy

• B cell ALL   tisagenlecleucel   2018
• B cell lymphoma  axicabtagene ciloleucel 2019

• Multiple Myeloma  ciltacabtagene autoleucel 2024

Maybe also AML? In the future …



The future of blood cancer 
treatment is now

• Targeted therapies are selected based on genetic mutations 
and drug sensitivity testing

• Use of MRD testing to decide about treatment and employ 
intervening strategies

• Engineering of more and more sophisticated cellular therapies 
to improve outcomes of even very difficult-to-treat leukemias 
and lymphomas



The Intersection of Medical Innovation, 
Mental Health and Quality of Life



Mental Health in the Era of Medical 
Innovation



Quality of Life 

• QoL is more than “being alive” — it’s about how we live

• New therapies may reduce physical side effects — but 
can still have physical impacts, such as:
• Disrupt sleep, appetite, concentration
• Require long-term monitoring or lifestyle change

• Emotional and social dimensions of QoL:
• Impact on work, identity, relationships, finances
• Family caregiver stress



During the first year after CAR T-Cell therapy, Quality of 
Life improves or remains similar to pre-CAR T-Cell 
therapy levels

“Qualitative methods are needed to understand patient experience”

Hoogland, A. I., Barata, A., Li, X., Irizarry-Arroyo, N., Jain, M. D., … Jim, H. S. L. (2024). Prospective Assessment of Quality of Life and Patient-Reported Toxicities Over 
the First Year After Chimeric Antigen Receptor T-Cell Therapy. Transplantation and cellular therapy, 30(12), 1219.e1–1219.e11. 



Mayo, S., Cabaluna, J., Morrison, S., Racine, S., Surajpal, M., Prica, A. & Kuruvilla, J. (2025). “An Interpretive Description of Quality of Life After Treatment of Relapsed and Refractory 
B-Cell Lymphoma” Poster presentation at the 2025 Canadian Association of Psychosocial Oncology Conference, Toronto, Canada. April 23-25, 2025.



- Decreased short-term memory
- Difficulty finding the right words
- Trouble paying attention or 

concentrating 
- Feeling disorganized
- Taking longer to do tasks
- Feeling “foggy”

Cancer-Related Cognitive Impairment



Everyday Impacts of Cognitive Difficulties

“The way I best described it was it’s like a pencil. You can still write with a pencil, but it just wasn’t quite as 
sharp. So, I was able to get the things done, but just not with the precision that I was used to.” (ID:3)

Mayo, S. J., Wozniczka, I., Edwards, B., Rourke, S. B., Howell, D., Metcalfe, K. A., Taghavi Haghayegh, A., & Lipton, J. H. (2022). A Qualitative Study of the 
Everyday Impacts of Cognitive Difficulties After Stem Cell Transplantation. Oncology nursing forum, 49(4), 315–325. 



Mayo, S.J., Edelstein, K., Bernstein, L., Morrison, S., Racine, S., Surajpal, M., Taghavi Haghayegh, A., Atenafu, E. G., Prica, A., & Kuruvilla J. (2024). Neurocognitive 
outcomes after treatment with autologous stem cell transplantation or CAR-T cell therapy for relapsed or refractory B-cell lymphoma. Supportive Care in Cancer, 32 
(Suppl 1): S194



Mayo, S.J., Edelstein, K., Bernstein, L., Morrison, S., Racine, S., Surajpal, M., Taghavi Haghayegh, A., Atenafu, E. G., Prica, A., & Kuruvilla J. (2024). Neurocognitive 
outcomes after treatment with autologous stem cell transplantation or CAR-T cell therapy for relapsed or refractory B-cell lymphoma. Supportive Care in Cancer, 32 
(Suppl 1): S194



Co-designing New Models of Care



Understanding the patient and caregiver 
experience over time

Our current studies are examining the 
experience of people impacted by:
• Non-Hodgkin Lymphoma
• Relapsed Refractory B-Cell Lymphoma
• Relapsed Refractory Acute Leukemia
• Critical Illness and Hematological Malignancy
• Transplant as an Adolescent/Young Adult
• Caregiving in the setting of Blood Cancers

• Findings will support tailored and effective 
approaches for meeting their needs



Goal: Support for the Whole Self

• Greater integration of psychosocial and supportive care 
into cancer care

• Better understanding of the impacts of new treatments 
on quality of life and how these impacts differ among 
people

• Health systems that advocate for equitable access to 
care, trials, and mental health resources



Caregiver Well-being 
and Supports



Closing thoughts

• Novel treatments may be associated with a range of 
psychosocial and functional challenges that may 
impact quality of life over the long-term.

• Quality of life may be optimized through tailored 
approaches to address factors that impact overall 
health and well-being.

• There is a need for real-world data to inform the design 
of health services that comprise the right interventions, 
provided at the right time, to the right people.
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