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Objectives

Increase awareness of ongoing medical issues encountered by 
BMT survivors 

Review complex care needs for this patient population

Discuss emerging research in the field and how novel therapies 
and technology may impact the world of survivorship in the future



First allogeneic 
transplant report 
in NEJM in1957
•6 patients given XRT 

and Chemo
•2/6 engrafted
•6/6 died by day 100 

1957

HLA typing

1960’s

1st successful 
related allogeneic 
HCT in a child 
with SCID (still 
alive)

1968

International Bone 
Marrow Transplant 
Registry (IBMTR)

1972

1977
Report of 100 
related allogeneic 
HCTs for 
leukemia; 
13/100 alive 1-
4.5 years 
following HCT

1st successful 
unrelated 
allogeneic HCT in 
an acute leukemia 
patient

1980

National Marrow 
Donor Program 
established; 
GVHD prophylaxis 
improvements

1986

Advances in 
infectious 
prophylaxis
1990’s

A Quick History Lesson



Changing landscape 
for HCT Outcomes

What is changing?

 Improvements in supportive cares 
(infection prophylaxis, GVHD prevention, 
etc.)

 Better HLA matching

 Increasing number of HCTs performed

 Increasing indications for malignant 
and non-malignant diseases

 Increasing age of eligible patients

 Better availability of alternative donors 
(haploidentical donors, etc)

 Better bridging and maintenance 
therapies to decrease disease burden 
and reduce relapse risk 

Auletta JJ, Kou J, Chen M, Shaw BE. Current use and outcome of hematopoietic 
stem cell transplantation: CIBMTR US summary slides, 2021



More Transplants…
6 Auletta JJ, Kou J, Chen M, Shaw BE. Current use and outcome of hematopoietic 

stem cell transplantation: CIBMTR US summary slides, 2021



With Better Outcomes…
7 Auletta JJ, Kou J, Chen M, Shaw BE. Current use and outcome of hematopoietic 

stem cell transplantation: CIBMTR US summary slides, 2021



With Better Outcomes…
8 Auletta JJ, Kou J, Chen M, Shaw BE. Current use and outcome of hematopoietic 

stem cell transplantation: CIBMTR US summary slides, 2021



The Result: a Growing Population of HCT Survivors

By 2030, estimated to 
be ~500,000 HCT 

survivors in the US alone
Of those, 14% expected to be 
survivors of childhood HCT
many years of follow-up care 

and multiple transitions



Risk Factors for Late Complications
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•Infections
•ICU stays
•GVHD
•Chronic Issues
•Social support

•Age
•Gender
•Genetics
•Lifestyle

•Conditioning 
regimen

•Acute 
complications

•Comorbidities
•Primary 

diagnosis for 
HCT

•Treatments prior 
to HCT

Pre-HCT During HCT

Post-HCTDemographics
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Therapy and Disease Related Late Effects

http://bmj.co/chemfx
Bresters D, et al. BMT 2010

• A single center study of HCT 
survivors found a 93% cumulative 
incidence of late effects, with 
25% reporting severe or disabling 
effects

• Some of these take many years to 
develop

http://bmj.co/chemfx
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Some Late-Effects Take Years to Develop

Kahn J, Brazauskas R, Tecca HR, et al. Blood Advances, 2020
Van Dalen EC, van der Pal HJH, Kok WEM, EJC, 2006



Wong FL, Teh JB, Atencio L,et al. J Natl Cancer 
Inst. 2020. 13



Shen K, Farha N, Rotz S, et al. J Clin Gastroenterol. 2023.
Jain NA, Chen MY, Shanbhag S, et al. Clin Hem Intl. 2020. 14
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Starting post BMT Immunization Process
• Need to assess patient’s overall 

medical status
• Is their immune system ready to 

get vaccines?
⎼ Post BMT therapy
⎼ GVHD treatment
⎼ Adequate number and function of immune 

system to respond to immunizations

Carpenter, Paul A and Englund, Janet A. “How I 
vaccinate blood and marrow transplant recipients”. 
Blood 2016 127:2824-2832. 



Multiple Critical Transitions

Active Therapy Surveillance Surveillance

End 
of 

Therapy

Survivor-
ship 

Program

PCP/
Adult 
Care



Optimizing Long-Term Care



Survivorship Guidelines
• Children’s Oncology Group: 
Survivorshipguidelines.org
• NMDP/BeTheMatch Long-term Care 

Guidelines: 
https://bethematchclinical.org/post-
transplant-care/long-term-care-
guidelines/

• Updated, comprehensive guidelines 
being developed by international 
group of collaborators (anticipate 
publication in 2023)

https://bethematchclinical.org/post-transplant-care/long-term-care-guidelines/
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Survivorship Care Plans
• Survivorship Care Plans
⎼ Best format?
⎼ What to include?
⎼ When to give and who to give to?
⎼ How can we increase the use?

• INSPIRE Trial
⎼ Online Cancer Survivorship Program

o Less likely to enroll if male, <40 years, and African American

• Are we improving knowledge and compliance?
o Study of 1549 survivors >2 years from HCT
o Median adherence to recommendations of 75% (ranged from 42-96%)
o Despite 98% of respondents having insurance, 26% still reported concerns about medical costs

Yi JC, Sullivan B, Leisenring WM, et al. BBMT, 2020.
Khera N, Chow EJ, Leisenring WM, et al. BBMT, 2011.



*Manuscript in Press
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Return to Work and School

Salit RB, Schoeppner K, De Biase C, et al. TCT, 2022.
Bhatt NS, Brazauskas R, Salit RB, et al. TCT, 2021.



• Oncology/BMT Specialists 
• Psychology
• Social Work
• Dietician
• School teachers/advocates
• Nurse Clinician
• Community Navigator
• Physical Therapy
• Fertility Navigator
• Dermatology
• Cardiology
• Endocrinology
• PCP



How is Care Changing for Survivors?



Attempts to reduce risks upfront
• Total body radiation elimination ALL undergoing HCT
• Radiation reduction in patients with Hodgkins Lymphoma
• Reduced intensity HCT for older patients/those with co-morbidities (higher 

HCT-CI)
• Dexraxozane for cardioprotection for patients receiving high doses of 

anthracyclines 
• Genome Wide Association Studies (GWAS)

Friedman…Schwartz.  JCO 2015 Lipshultz S, et. al.N Engl J Med 2004;351:145-53
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Emerging Therapies…Unknown Late Effects

Chimeric antigen receptor (CAR)T cells

Bi-specific T-cell engagers

Checkpoint inhibitors

Other targeted molecular therapies…



26

Utilizing Technology to Reach our Patients and 
Intervene

Internet-based cognitive therapies

Mobile apps and/or games to help promote healthy eating/exercise

Texting reminders for follow-ups or medical advice

Telemedicine*
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Conclusions
• Patients undergoing HCT are at risk for several long-term complications, 

regardless of age, gender or diagnosis
• Each patient’s risk for complications is variable and screening plans must 

be tailored
• Lifelong follow-up, ideally in conjunction with a PCP and HCT specialist, is 

critical
• New therapies may decrease the risk of late-effects, but long-term studies 

of patients receiving these therapies is essential
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