What is personalised care
in haematological
(blood) cancers?
Haematological cancers, also called blood cancers, are cancers that affect the
blood, bone marrow (the place in the body that makes blood) and the lymphatic
systems. Examples of blood cancers include leukaemia, lymphoma and
multiple myeloma.1,2
Just as every person is unique, so is their blood cancer.2–4 This is why personalised
care is critical. It allows an individual, together with their healthcare team, to tailor
treatment options that are best suited to them, taking into account their cancer’s
genetic information, along with their unique lifestyle, values (i.e. preferred
outcomes or treatment goals) and their overall environment (for example, exposure
to toxins like cigarette smoke).5–7

Moving towards personalised cancer care
A better understanding of the biology of blood cancers, as well as advances
in cancer tests and treatment options, has helped move care from a traditional,
‘one size fits all’ approach to a precision approach. This marks an important
step towards making progress with personalised care.3–13

Past

Present

Future

Traditional
care

Precision
care

Personalised
care

Everyone with the same
type of blood cancer was
managed the same, with
traditional treatments
(chemotherapy and/or bone
marrow transplantation)13,14

Decisions about treatment
can be based on the
blood cancer’s genetic
information4,5,7,8,12,13,15

Decisions about treatment
may be based on the
blood cancer’s genetic
information, along with the
person’s lifestyle, values
(i.e. preferred outcomes or
treatment goals) and overall
environment5–7
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Testing blood cancers is key
for personalised care
Testing an individual’s blood cancer, at diagnosis or throughout their treatment,
can reveal important genetic information. This information can help make sure
an individual is being given the best suited treatment plan.4,12,16

Biopsy
A sample of the blood
cancer is collected,
usually by a bone
marrow biopsy
or bone marrow
aspiration biopsy4,17–20

Genetic
information
Tests can detect the
blood cancer’s genetic
information4,10,12,17,21

Test results

Personalised
treatment

Test results can reveal
important information
about a blood cancer
(but results are not
always conclusive)4,21,22

Knowing the
genetic information
in a blood cancer
may help guide
treatment options
and personalise
treatment10,15,16,21–31

Liquid biopsy is a new
non-invasive approach
that examines fluids
(for example, blood)20

Biopsies usually involve collecting a sample of the cancer from the bone marrow.17–20,32
This can be done by taking a solid piece of bone marrow (bone marrow biopsy)
or a liquid portion of bone marrow (bone marrow aspiration).3,17,32 Once collected,
the sample can be analysed.20,32
DNA and/or RNA profiling is an established test
that can analyse the genetic information of blood
cancers.4,10,16,27,30,31,33 This approach looks at certain
biomarkers found in the DNA and/or RNA of the
blood cancer, which may inform about treatment
options or reveal important information about
the cancer.21,22
Comprehensive genomic profiling, also known
as CGP, is a type of profiling test that can detect
multiple biomarkers at the same time.13,21,22,33

What are
biomarkers?
Biomarkers are
molecules found in cells
(e.g. genes) that provide
important information
about a person’s blood
cancer.12 Blood cancer
biomarkers are being
investigated.12
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Why should I get tested?
Testing is key to implementing personalised care for people with
blood cancer.12,27,30,33–34 Predicting how people will respond to
a certain treatment is just one way that understanding the genetic
information of a blood cancer might help personalise care.21,22,26,30

How might understanding a blood cancer’s genetic
information help predict treatment responses?

•

The problem with using the same traditional treatments for everyone is that
some people do not respond as well as hoped, particularly to chemotherapy4,25

•

The presence of certain genetic information can help predict whether a blood
cancer will respond well to treatment, or not respond at all (treatment
resistance)3,21,22,25,27,28,33,35

•

This can help remove the guesswork from care and help avoid unnecessary
treatments and side effects17

Other ways of personalising treatment based on a blood cancer’s
genetic information

Understanding the genetic information may provide a better picture of a person’s
blood cancer and establish a more accurate diagnosis. This could help guide
care plans and allow people to learn more about their cancer.3,4,10,21,23,31,33

If a blood cancer has a certain biomarker, personalised treatments (such as
targeted treatments or immunotherapies) may be selected to target
the biomarker.4,21,22,25,26

Testing for certain pieces of genetic information that are present in blood cancer
can help monitor treatment responses to ensure a treatment is working.27,31,37,38
Doctors can test for small amounts of blood cancer cells, known as measurable
residual disease (MRD). If no MRD is detected, the treatment is likely effective. If
MRD is detected, an alternative treatment may be selected.3,4,11,17,27,36–39
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For those who have completed treatment, MRD can make it
easier to predict if a cancer may return (recurrence).3,31,36
This can help detect the blood cancer earlier, which could potentially help
an individual get appropriate care earlier.3,31

Testing large samples of blood cancer cells can help pinpoint which pieces of
genetic information or biomarkers are responsible for the cancer developing
or progressing. This can help researchers better understand every blood
cancer and potentially develop new treatments that can target the genetic
information.3,21,23,29,34,40 CGP can be helpful because it can analyse large
quantities of data from one sample.21,23

Understanding the genetic information of your blood
cancer may help you receive the right treatment,
at the right time15,16,23,26,28

Potential benefits of
personalised cancer care
Personalised care can provide better suited treatments and better ways to manage
blood cancers.5,7,34 It has the potential to help people avoid unnecessary treatments
that don’t work for them and allow them to start the right treatment earlier.36 If used
in practice, personalised care could lead to:

•
•
•
•

Better health outcomes16,34
Improved quality of life with less impact on daily routines41
Financial benefits for people with cancer and health systems by enabling
the use of more effective treatments earlier36,42
Broader benefits to society through improved health and wellbeing, and more
efficient use of healthcare resources42
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What’s next for personalised
care in blood cancers?
Liquid biopsies are a new diagnostic approach that can analyse different
components of a cancer from a sample of bodily fluids (for example, blood).18,20
As only a simple test is needed, liquid biopsies are non-invasive. This means
they may be less painful and more convenient than bone marrow biopsies.17,19,43
Liquid biopsies can detect small pieces of genetic information that have leaked
from the cancer into the bloodstream, known as circulating tumour DNA,
or ctDNA. ctDNAs can reveal important information about a cancer.43 There
are several possible uses for ctDNA-mediated liquid biopsies, and their role
in personalised care for blood cancers is promising.4,18–20 For example:

ctDNA can provide a clearer snapshot about a person’s blood cancer
that may be missed with traditional biopsies. More complete genetic
information can improve overall understanding of blood cancers and
guide treatment decisions.4,17,19

The convenience of liquid biopsies means ctDNA can be measured
repeatedly. This may allow for real-time monitoring of treatment
responses, resistance and earlier detection of recurrence, which
can potentially enable earlier intervention.4,17–19

Liquid biopsies could be used with CGP tests in the future. This could
help detect multiple biomarkers of ctDNAs from a single blood sample,
potentially allowing for a better selection of suitable treatments.4,40,44

For these reasons, ctDNA-mediated liquid biopsies may be used with, or instead of,
traditional approaches in the future.4,12,17–19 However, more research and data are
needed to fully use this approach in routine care of blood cancers.4,17,19,20
Getting tested and giving your consent to share your cancer’s genetic
information can help you and others benefit from personalised care
This material is released under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International license (CC BY-NC-SA 4.0). You may share (copy and redistribute) and adapt (remix,
transform, and build upon) this. However you must give appropriate credit to Roche and its co-creation partners (its Global Personalised Healthcare Oncology Patient Council), a license notice, a
nd a link to the original material as co-created in June 2022. If you build upon this material, you must distribute your version under the same license as the original (CC BY-NC-SA 4.0).

Veeva document number: M-XX-00007793

Date of preparation: June 2022

References
1.

Deqing Hu, Ali Shilatifard. Epigenetics of hematopoiesis and hematological malignancies. Genes & Development, 2016,
Volume 30, Issue 18, Pages 2021–2041. Available from: http://genesdev.cshlp.org/content/30/18/2021.full

2.

Emily Schwenger, Ulrich Steidl. An Evolutionary Approach to Clonally Complex Hematologic Disorders. Blood Cancer
Discovery, 2021, Volume 2, Issue 3, Pages 201–215. Available from: https://bloodcancerdiscov.aacrjournals.org/
content/2/3/201

3.

Hartmut Döhner et al. Diagnosis and management of AML in adults: 2017 ELN recommendations from an international
expert panel. Blood, 2017, Volume 129, Issue 4, Pages 424–447. Available from: https://ashpublications.org/blood/
article/129/4/424/36196

4.

Deepshi Thakral et al. Real-Time Molecular Monitoring in Acute Myeloid Leukemia With Circulating Tumor DNA.
Frontiers in Cell and Developmental Biology, 2020, Volume 8. Available from: https://www.frontiersin.org/articles/10.3389/
fcell.2020.604391

5.

Lucy R Yates et al. The European Society for Medical Oncology (ESMO) Precision Medicine Glossary. Annals of Oncology,
2018, Volume 29, Pages 30–35. Available from: https://www.sciencedirect.com/science/article/pii/S0923753419350112

6.

Fortunato Ciardiello et al. Delivering precision medicine in oncology today and in future-the promise and challenges of
personalised cancer medicine: a position paper by the European Society for Medical Oncology (ESMO). Annals of Oncology,
2014 Volume 25, Issue 9, Pages 1673–1678. Available from: https://pubmed.ncbi.nlm.nih.gov/24950979

7.

Peter Valent et al. Precision Medicine in Hematology 2021: Definitions, Tools, Perspectives, and Open Questions.
Hemispheres, 2021, Volume 5, Issue 3, Pages e356–e36. Available from: https://journals.lww.com/hemasphere/
Fulltext/2021/03000/Precision_Medicine_in_Hematology_2021_.9.aspx

8.

Tim Maughan. The Promise and the Hype of ‘Personalised Medicine’. The New Bioethics, 2017, Volume 23, Issue 1, Pages
13–20. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5448398

9.

Daniel A Arber et al. The 2016 revision to the World Health Organization classification of myeloid neoplasms and acute
leukemia. Blood, 2016, Volume 127, Issue 20, Pages 2391–2405. Available from: https://ashpublications.org/blood/
article/127/20/2391/35255/The-2016-revision-to-the-World-Health-Organization

10.

Justin Taylor et al. Diagnosis and classification of hematologic malignancies on the basis of genetics. Blood, 2017, Volume
130, Issue 4, Pages 410–423. Available from: https://ashpublications.org/blood/article/130/4/410/37114/Diagnosis-andclassification-of-hematologic

11.

Håkon Reikvam et al. Therapy for acute myelogenous leukemia revisited: moving away from a one-size-fits-all approach.
Expert Review of Anticancer Therapy, 2021, Volume 21, Issue 1. Pages 5–8. Available from: https://www.tandfonline.com/doi/
full/10.1080/14737140.2021.1838901

12.

Karim Awad et al. The precision medicine approach to cancer therapy: part 2 — haematological malignancies. The
Pharmaceutical Journal, 2020, doi: 10.1211/PJ.2019.20207147. Available from: https://pharmaceutical-journal.com/article/
research/the-precision-medicine-approach-to-cancer-therapy-part-2-haematological-malignancies

13.

Niels Asger Jakobsen, Paresh Vyas. From genomics to targeted treatment in haematological malignancies: a focus on acute
myeloid leukaemia. Clinical Medicine, 2018, Volume 18, Supplement 2, Pages s47–s53. Available from: https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC6334029

14.

Melita Cirill et al. Cellular Immunotherapy for Hematologic Malignancies: Beyond Bone Marrow Transplantation. Biology of
Blood and Marrow Transplantation, 2018, Volume 24, Issue 3 Pages 433–442. Available from: https://www.sciencedirect.com/
science/article/pii/S1083879117308042

15.

Julie S. Bødker et al. Development of a Precision Medicine Workflow in Hematological Cancers, Aalborg University Hospital,
Denmark. Cancers, 2020, Volume 12, Issue 2. Available from: https://www.mdpi.com/2072-6694/12/2/312

16.

Amy Burd et al. Precision medicine treatment in acute myeloid leukemia using prospective genomic profiling: feasibility and
preliminary efficacy of the Beat AML Master Trial. Nature Medicine, 2020, Volume 26, Pages 1852–1858. Available from:
https://www.nature.com/articles/s41591-020-1089-8

17.

Bruna Ferreira et al. Liquid biopsies for multiple myeloma in a time of precision medicine. Journal of Molecular Medicine,
2020, Volume 189, Issue 2, Pages e45–e48. Available from: https://onlinelibrary.wiley.com/doi/10.1111/bjh.16440

18.

Yiqian Hu et al. A New Valuable Technique in Diagnosis and Treatment Monitoring of Myeloproliferative Neoplasms. Blood,
2019, Volume 134 (Supplement 1). Available from: https://ashpublications.org/blood/article/134/Supplement_1/5377/425095/
A-New-Valuable-Technique-in-Diagnosis-and

19.

Xiangyu Tan et al. Clinical Value of ctDNA in Hematological Malignancies (Lymphomas, Multiple Myeloma, Myelodysplastic
Syndrome, and Leukemia): A Meta-Analysis. Frontiers in Oncology, 2021, Volume 11. Available from: https://www.frontiersin.
org/articles/10.3389/fonc.2021.632910/full

20.

Miho Ogawa et al. Role of Circulating Tumor DNA in Hematological Malignancy. Cancers, 2021, Volume 13, Issue 9, Pages
1–21. Available from: https://www.mdpi.com/2072-6694/13/9/2078/htm

This material is released under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International license (CC BY-NC-SA 4.0). You may share (copy and redistribute) and adapt (remix,
transform, and build upon) this. However you must give appropriate credit to Roche and its co-creation partners (its Global Personalised Healthcare Oncology Patient Council), a license notice,
and a link to the original material as co-created in June 2022. If you build upon this material, you must distribute your version under the same license as the original (CC BY-NC-SA 4.0).

Veeva document number: M-XX-00007793

Date of preparation: June 2022

21.

Jie He et al. Integrated genomic DNA/RNA profiling of hematologic malignancies in the clinical setting. Blood, 2016, Volume
127, Issue 24, Pages 3004–3014. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968346

22.

FoundationOne®Heme. Technical Specifications. [Internet; cited June 2022]. Available from: https://assets.ctfassets.net/
w98cd481qyp0/42r1cTE8VR4137CaHrsaen/baf91080cb3d78a52ada10c6358fa130/FoundationOne_Heme_Technical_
Specifications.pdf

23.

Samantha Morley et al. Comprehensive Genomic Profiling (CGP) of Angioimmunoblastic T-Cell Lymphoma (AITL) to
Prospectively Inform Diagnosis and Clinical Management. Blood, 2015, Volume 126, Issue 23. Available from: https://
ashpublications.org/blood/article/126/23/3898/93063/Comprehensive-Genomic-Profiling-CGP-of

24.

Rachel Kobos et al. Comprehensive Genomic Profiling for Improved Diagnosis and Therapy of Pediatric Acute Leukemias.
Blood, 2016, Volume 128, Issue 22. Available from: https://ashpublications.org/blood/article/128/22/1605/91463/
Comprehensive-Genomic-Profiling-for-Improved

25.

Natalie Galanina et al. Comprehensive Genomic Profiling Reveals Diverse but Actionable Molecular Portfolios across
Hematologic Malignancies: Implications for Next Generation Clinical Trials. Cancers, 2019, Volume 11, Issue 11. Available
from: https://www.mdpi.com/2072-6694/11/1/11

26.

Aaron M Goodman et al. Next-Generation Sequencing Reveals Potentially Actionable Alterations in the Majority of Patients
With Lymphoid Malignancies. JCO Precision Oncology, 2017, Volume 1. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5495179

27.

Raphael Szalat, Nikhil C Munshi. Next-Generation Sequencing Informing Therapeutic Decisions and Personalized
Approaches. American Society of Clinical Oncology Educational Book, 2016, Volume 35, Pages e442–e448. Available from:
https://ascopubs.org/doi/10.1200/EDBK_159017

28.

Christoph Heuck et al. Comprehensive genomic profiling of multiple myeloma in the course of clinical care identifies
targetable and prognostically significant genomic alterations. Blood, 2015, Volume 126. Available from: https://
ashpublications.org/blood/article/126/23/369/93039/Comprehensive-Genomic-Profiling-of-Multiple

29.

Jie He et al. Predictive and Prognostic Significance of Comprehensive Genomic Profiling in Patients with Diffuse Large B-Cell
Lymphoma. Blood, 2015, Volume 126, Issue 23. Available from: https://ashpublications.org/blood/article/126/23/2651/113319/
Predictive-and-Prognostic-Significance-of

30.

S S Chavan et al. Bi-allelic inactivation is more prevalent at relapse in multiple myeloma, identifying RB1 as an independent
prognostic marker. Blood Cancer Journal, 2017, Volume 2, Issue 2. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5386330

31.

Ilaria Iacobucci, Charles G. Mullighan. Genetic Basis of Acute Lymphoblastic Leukemia. Journal of Clinical Oncology, 2017,
Volume 35, Issue 9, Pages 975–983. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5455679

32.

Mayo Clinic. Bone marrow biopsy and aspiration. [Internet; cited June 2022]. Available from: https://www.mayoclinic.org/testsprocedures/bone-marrow-biopsy/about/pac-20393117

33.

Hanadi El Achi, Rashmi Kanagal-Shamanna. Biomarkers in Acute Myeloid Leukemia: Leveraging Next Generation
Sequencing Data for Optimal Therapeutic Strategies. Frontiers in Oncology, 2021, Volume 11. Available from: https://www.
frontiersin.org/articles/10.3389/fonc.2021.748250/full

34.

Maria Schwaederle et al. Impact of Precision Medicine in Diverse Cancers: A Meta-Analysis of Phase II Clinical Trials. Journal
of Clinical Oncology, 2015, Volume 33, Issue 32. Available from: https://ascopubs.org/doi/10.1200/JCO.2015.61.5997

35.

Christoph Heuck et al. Targeted MEK Inhibition in Patients with Previously Treated Multiple Myeloma. Blood, 2014, Volume
124, Issue 21. Page 4775. Available from: https://ashpublications.org/blood/article/124/21/4775/93929/Targeted-MEKInhibition-in-Patients-with

36.

Frank S Ong et al. Personalized medicine and pharmacogenetic biomarkers: progress in molecular oncology testing. Expert
Review of Molecular Diagnostics, 2012, Volume 12, Issue 6, Pages 593–602. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3495985

37.

Jack Bartram et al. Monitoring MRD in ALL: Methodologies, technical aspects and optimal time points for measurement.
Seminars in Hematology, 2020, Volume 57, Issue 3, Pages 142–148. Available from: https://www.sciencedirect.com/science/
article/abs/pii/S0037196320300068

38.

Richard Dillon et al. How we use molecular minimal residual disease (MRD) testing in acute myeloid leukaemia (AML).
British Journal of Haematology, 2020, Volume 193, Issue 2, Pages 231–244. Available from: https://onlinelibrary.wiley.com/
doi/10.1111/bjh.17185

39.

Christiane Pott et al. Molecular remission is an independent predictor of clinical outcome in patients with mantle cell
lymphoma after combined immunochemotherapy: a European MCL intergroup study. Blood, 2010, Volume 115, Issue 16,
Pages 3215–3223. Available from: https://ashpublications.org/blood/article/115/16/3215/27024/Molecular-remission-is-anindependent-predictor-of

40.

Gayane Badalian-Very. Personalized medicine in hematology — A landmark from bench to bed. Computational and Structural
Biotechnology Journal, 2014, Volume 10, Issue 17, Pages 70 –77. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4204427

This material is released under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International license (CC BY-NC-SA 4.0). You may share (copy and redistribute) and adapt (remix,
transform, and build upon) this. However you must give appropriate credit to Roche and its co-creation partners (its Global Personalised Healthcare Oncology Patient Council), a license notice,
and a link to the original material as co-created in June 2022. If you build upon this material, you must distribute your version under the same license as the original (CC BY-NC-SA 4.0).

Veeva document number: M-XX-00007793

Date of preparation: June 2022

41.

Mia Sommer et al. Patient-reported outcomes in patients with hematological relapse or progressive disease: a longitudinal
observational study. Health and Quality of Life Outcomes, 2021, Volume 19. Available from: https://hqlo.biomedcentral.com/
articles/10.1186/s12955-021-01887-6

42.

Charles River Associates. The benefits of personalised medicine to patients, society and healthcare systems. [Internet; cited
June 2022]. Available from: https://www.crai.com/insights-events/publications/benefits-personalised-medicines-patientssociety-and-healthcare-systems

43.

José Marrugo-Ramírez et al. Blood-Based Cancer Biomarkers in Liquid Biopsy: A Promising Non-Invasive Alternative to
Tissue Biopsy. International Journal of Molecular Sciences, 2018, Volume 19, Issue 10. Available from: https://www.mdpi.
com/1422-0067/19/10/2877

44.

Ming Chen, Hongyu Zhao. Next-generation sequencing in liquid biopsy: cancer screening and early detection. Human
Genomics, 2019, Volume 13, Issue 1. Available from: https://humgenomics.biomedcentral.com/articles/10.1186/s40246-0190220-8

This material is released under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International license (CC BY-NC-SA 4.0). You may share (copy and redistribute) and adapt (remix,
transform, and build upon) this. However you must give appropriate credit to Roche and its co-creation partners (its Global Personalised Healthcare Oncology Patient Council), a license notice,
and a link to the original material as co-created in June 2022. If you build upon this material, you must distribute your version under the same license as the original (CC BY-NC-SA 4.0).

Veeva document number: M-XX-00007793

Date of preparation: June 2022

