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RATIONALE FOR HSCT 

• High-dose immunosuppression given to deplete auto 

reactive T and B cells 

• HSC infusion to shorten neutropenia and permit 

regeneration of tolerant immune system in absence of 

environmental trigger(s) 

• “Reset” immune system by generation of new immune cells 

from the stem cell compartment 
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MOBILIZATION AND HARVEST TRANSPLANT 

Modified from W. Hwang, with permission 



SYSTEMIC LUPUS 

ERYTHEMATOSUS 



MRL/1 Young MRL/1 MRL/1 BALB/c mice 

Alive > 3m 
Death 

<2 m 



Burt et al Springer Semin Immun 2004 



 n=50 

 Cyclo + GCSF 

 CD-34 selected 

 Conditioning 

 Cy 200 mg/kg 

 ATG 

 Methylprednisolone 

 TRM 2% (infection) 

 Mean follow up 29m (6m-7.5y) 



Burt et al. JAMA 2006 

OS 84% 

PFS 50% 



Ann Rheum Dis 2011 



Brunner et al. Arth Rheum 2002 



Traynor et al. Chest 2005 





Loh et al. Bone Marrow Transplant 2007 



 n=7  

 Cy + GCSF; CD-34 selected graft 

 Cy + ATG/methylprednisolone 

 Follow up to 8yrs 
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Alexander, T. et al. Blood 2009;113:214-223 

Figure 1 Recovery of CD4+ T-cell subsets over time in SLE patients treated by 
immunoablation and ASCT versus levels in age-matched healthy controls 

Tmem 

Recent  
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• At baseline, sig higher numbers of 

IgD- memory B cells compared to 

healthy controls 

• Numbers decrease and remain low 

post HCT 

• CD20-CD127+ plasma blasts 

among CD19+ Bcells decline and 

remain low after transplant 

 





Zhang et al. J Immunol 2009 

CD4+ T cell responses to nucleosomal autoepitopes in patients pre- and 

post- transplant 

• Patient samples before and after transplant of CD4+ Tcells stimulated with 

autoepitopes shows lower IFNgamma responses but increased anti-inflammatory 

IL13 responses   



• CD4 cell lines (CD25-) used as target cells 

• Co cultured with pre and post transplant samples from patients of CD4+ and 

CD8+Foxp3 Treg  suppression of proliferation in post transplant but not 

conventional drug-treated lupus patients 



CASE  
 30 yr old female, engineer SLE diagnosed Dec 08 p/w 

fever, joint pains, TTP, pancytopenia, rash, class IV 

nephritis, malignant hypt with PRES and seizures.   

 Treated with corticosteroids, cyclophosphamide, 

hydroxychloroquine, vincristine, rituximab and daily 

plasmapheresis daily for over 3 months 

 Referred for autologous HCT in March 09 



 Underwent mobilization with cyclo + GCSF uneventfully  25 
Mar 2009 cell dose 4.54 x 10^6/kg CD34 

 Autologous HCT with Cy/ATG conditioning 23rd Apr 2009 
interspersed with plasma exchange 

 Complications: fluid overload requiring dialysis, ICU 
admission for hypertensive urgency, neutropenic 
enterocolitis, CMV reactivation 

 Neutrophil engraftment d+11 

 Eventual weaning down and discontinuation of plasma 
exchange by June 09 
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20th Jan 2009 28th Jan 2010 



 Currently no longer on immunosuppressants 

 Has mild renal impairment with creat 110-120mmol/L 

 Has returned to full-time work since Dec 2009 



MULTIPLE SCLEROSIS 



• N=21, RR-MS 

• Median EDSS 3.1 (2.0-5.5) 

• Mobilization Cy (2g/m ) + GCSF 

• Conditioning Cy (200mg/kg) + Alemtuzumab 20mg (n=16) or ATG 6mg/kg (n=5) 

 







 Patients from Northwestern University undergoing autologous HCT after cyclophosphamide and 
ATG conditioning and a T cell depleted graft 



 

 

• Initial increase in effector memory cells due to 

peripheral proliferation of lymphocytes in response 

to lymphopenia 

• Significant increase in naïve CD4+ Tcells post 

transplant 

• Significant decrease in central memory T cells 

• Approx ¼ of the CD4+ T cell pool occupied by 

central memory Tcells was replaced by naïve Tcells 

 



SINGAPORE EXPERIENCE 

 HSCT for autoimmune diseases initiated in 2002 in MS 
patients 

C 

-5    -3    -2  0     +3        +11 to +14  

C C C 

F F F 

P
B

SC
 

GCSF 

F: fludarabine 30mg/m2 ; C: cyclophosphamide 50mg/kg 
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• Clinical data for HCT for patients with severe autoimmune disease 

refractory to standard immunosuppressive or immunomodulatory 

agents can induce sustained remissions in some 

• More than dose intensification, the depletion of self reactive clone 

and the regenerating immune cells from the stem cell compartment 

may allow restoration of tolerance through a new immune 

repertoire thus re-setting and taming the immune system 


