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Outline of HSCT 

Conditioning Regimen 

          Infusion of Stem Cell 
(BM, PBSC, Cord Blood) 

           Engraftment 

Cancer Eradication 

Immunosuppressive  
Effect 

Immune Reconstitution Graft-versus-Leukemia 



Recovery of Immune System after HSCT 

http://www.ismaaustralia.com/wp-content/uploads/2010/10/immune.bmp 



Tomblyn et al. Biol Blood Marrow Transplant 2009 15:1143-1238 



Recovery of Cellular Immunity 

 In 1990s, Alanko S et al 
 Total T lymphocyte count normalized at 1-3 months after 

stopping chemotherapy  

 Naïve CD4 seemed to recover faster in younger children than 
older children 

 Regeneration of memory lymphocyte were more effective in 
adults than children 

 In 2000s, Kosmidis et al 
 CD4 dropped significantly at 6 months after stopping intensive 

chemotherapy and persisted up to 12 months  

 Memory T cell deficit up to 18 months after stopping intensive 
chemotherapy  

 T-cell reconstitution was delayed even in the phase of 
maintenance chemotherapy (in case of ALL) 



 

Cheng et al. Pediatr Transplant 2010;14:761-769.  
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Questions from Patients/Parents 

So early?  Why need 
vaccination again? 

Will it be harmful? How many 
doses ? 

??? 



Vaccinations for HSCT Recipients 

  Guidelines for Preventing Opportunistic 
Infections Among Hematopoietic Stem Cell 
Transplant Recipients 
  Recommendations of CDC, the Infectious Disease 

Society of America, and the American Society of Blood 
and Marrow Transplantation 

 - MMWR 2000 / 49(RR10) 

 
 







Vaccination  

Vaccination 

Donor Issues HSCT recipients  



Vaccination for HSCT Donors 

 Donors 
 Should we vaccinate them solely due to 

patient’s concern / benefit? 

• Can we give them the “scheduled” 
inactivated vaccines before donation? 

 
 • Can we vaccinate them with “scheduled” live 

attenuated vaccines before donation?  



Vaccination for HSCT Recipients 

  In general, post-HSCT patients should be 
viewed as “never vaccinated” patients 
regardless of the pre-transplant status 
 
  Antigen-specific antibody titres will 

progressively decrease with time after 
HSCT 
 



Cheng et al. Pediatr Hematol Oncol 2010;27:195-204. 



Vaccination for HSCT 
Patients 

 In general, can be started 6 months after 
post-transplant for inactivated vaccines 

 
 Too early: difficult to mount sufficient immune 

response 
 
 Too late: a balance between acquiring 

infectious diseases  
 …. 

 



Vaccination for HSCT 
Patients 

 
 For influenza vaccine and pneumococcal 

conjugated vaccines 
 Can consider starting 3-4 months after HSCT if 

there is community outbreak 



Vaccination for HSCT 
Patients 

 For Live Attenuated Vaccines  
 At least 24 months after transplantation  
 No active GVHD  
 Not on immunosuppressive therapy and 8-11 

months after last dose of IVIG 
 2-dose regimen for MMR and Varicella 

vaccines  
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Vaccination after Chemotherapy? 
 
 Efficacy vs harmful effect 
 Inactivated vaccines vs live-attenuated 

vaccines 
 Protection of high risk group   

 



Humoral Immune Response after Post-chemotherapy 
Booster DTP Vaccine in Pediatric Patients 

With Hematological Malignancies 

Cheng et al. Pediatr Blood Cancer 2009;52:248-253. 



Patients’ Characteristics 

Cheng et al. Pediatr Blood Cancer 2009;52:248-253. 



Study Time Points 

Cheng et al. Pediatr Blood Cancer 2009;52:248-253. 



Cheng et al. Pediatr Blood Cancer 2009;52:248-253. 



Cheng et al. Br J Haematol 2010 



Conjugate Pneumococcal Vaccine 

 Forty-four patients (20 males; 24 females) with 
median age 9.5 years were studied.  
 
 After two doses of PCV-7, 86–100% of patients 

had protective antibody titres against the seven 
vaccine serotypes.  
 
 There was no documented invasive 

pneumococcal disease in our cohort during the 
study period 

Cheng et al. Arch Dis Child 2010. 



Potential Clinical Applications 
 

 Influenza vaccine and pneumococcal vaccines should be 
seriously considered in paediatric oncology patients who are 
still on treatment  

 
 Recheck Hepatitis B, measles, mumps and rubella antibodies 

at 6 months after completion of chemotherapy  and revaccinate 
with booster vaccines for those seronegative patients is a 
reasonable approach   
 

 Assessment of Diphtheria, Tetanus and Pertussis antibodies 
are not routine service in most of the laboratories in Hong 
Kong  
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