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How can we improve outcomes after HCT?

GVHD

Relapse

Cause of Death after 
Unrelated Donor HCT

Infection

CIBMTR 2014

“Toxicity”



Outline

Immune
Reconstitution

Covid in 
Transplant Vaccines



Figure 2

Source: Biology of Blood and Marrow Transplantation 2009; 15:1143-1238



Hill & Seo, Blood 2020







cGVHD/Relapse-free Survival (CRFS) is a time-to-
event composite endpoint

cGVHD Relapse Survival

• Assumptions
– aGVHD would have resolved by 1 year (either resulting in death, withdrawal 

of IS or progression to cGVHD)
– Patients who developed cGVHD are still on IS at 1 year

M Pasquini, Biol Blood Marrow Transpl 2018











Recovery of CD4+ T cells predicts risk of opportunistic 
infections in T-cell Depleted HCT

TN Small et al, Blood, 1999; 93:467-80.



Landmark analysis of immune reconstitution at 6 months 
on Overall Survival and Event-Free Survival
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Goldberg et al, Leuk Lymph 2017



C de Koning et al, Blood, 2021 

CD4+ T-cell reconstitution predicts survival outcomes after acute GVHD



Sharma et al, Lancet Haematology 2021



Infection with SARS-CoV-2 results in a drop in 
lymphocyte populations

Shah, DeWolf et al, JCI 2020



Lymphopenia with COVID-19 does not impair 
long-term immune reconstitution in BMT patients

Shah, DeWolf et al, JCI 2020



 > 20 days in three patients
 Longest up to day 61
 Early post HCT/CAR-T (<6 mo)
 No evidence of reinfection
 Secondary cases not assessed

Aydillo, …. Kamboj, NEJM 2020

Prolonged shedding of viable SARS Cov-2 
can be seen post HCT



Infectious samples have lower Cycle Threshold values
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Deletions in SARS-CoV-2 spike arise during long-term persistent 
infections in immunosuppressed patients

McCarthy KR et al, bioRxiv 2020.11.19.389916





Patient: 55 year old NYC Public school teacher 
• Diagnosis: acute myelogenous leukemia
• Transplant: T-cell depleted transplant from HLA-
matched sister

• Post-transplant course: routine, no GVHD, delayed 
immune recovery (expected)

• Return to work: 
– Delay due to vaccine requirement 
– Delay extended because of medical clearance in March & 

decision of school principal to delay return to new academic 
year 



Patient: 50 year old ER physician

• Diagnosis: T-cell acute lymphoblastic leukemia
• Transplant: T-cell depleted transplant form HLA-matched 

unrelated donor
• Post-transplant course: routine, no GVHD, delayed immune 

recovery (expected)
• Return to work: 

– Delay due to vaccine requirement including demonstration of 
response to MMR

– Confirmation of MMR response required sending samples to CDC



Response to Vaccines in Allogeneic HCT Recipients Decreases 
with Age 

Pao et al, BBMT, 2008; 14:1022-30.





Antibody responses to COVID-19 vaccines vary according to 
type of cellular therapy and timing post treatment

Early allo, 1st year; mid-allo, 1 to 3 years; late allo, >3 years
Early auto, 1st year; late auto, >1 year.

Tamari et al, Blood Cancer Discovery 2021



Antibody responses to COVID-19 vaccines vary according to 
immune recovery

Pos, meeting all criteria: CD4+ >200 cells/μL, CD19+ >50 cells/μL, IgG >500 mg/dL, PHA >40%

Tamari et al, Blood Cancer Discovery 2021



Infections are common
Cause of death post HCT

Time post infusion
& risk factors

Immune
Reconstitution

Vaccines

Infection
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