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Severe Combined Immunodeficiencies

ADA Deficiency (16%)
• Autosomal Recessive

• dAXP-mediated lymphotoxicity

• T-B- SCID (early onset)

• CID (delayed/adult onset)



Allogeneic Bone Marrow Transplantation
Lancet 2003, 361:553

122 pts - 61 in the US
80% protective immunity; 20% minimal improvement
>50% require IVIG
10% develop neutralizing antibodies
74% survival

PEG-ADA
M.S. Hershfield, Duke University Medical Center, NC, USA

ADA deficiency - Conventional Treatments

HLA-identical: 73% survival (n=18)
Haploidentical: 23.5% survival (n=25)



 Target cell  Country  Year  No. of
patients

 T lymphocytes  USA  1990  2

 T lymph + BM-HSCs  Italy  1992  3

 Cord blood HSCs  USA  1993  3

 BM-HSCs  France/UK/The Netherlands  1993  3

 T lymphocytes  Japan  1995  1

 BM-HSCs  Italy  2001  6

 BM-HSCs  USA  2001  4

 BM-HSCs  Japan  2003  2

 BM-HSCs  UK  2003  1

ADA Gene Therapy Trials



Patient 1GT x 11GT x 11

PEG-ADA

Leukoapheresis

OKT3+IL-2

Retroviral Vector 
LASN

Culture Expand
7-14 Days

Repeat Treatment
Cycle Periodically
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Months after birth

Frequency of Gene-Containing Leukocytes

Kohn et al, Nat Med 4:775-780, 1998 and D.B. Kohn personal communication, February 2005

PEG-ADA 
(U/kg/wk)

UPN #ADA101

X=gran;      = PBMC;

M=monocytic; 

T= T cell; B= B cell

144

3%

0.03%
X
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Gene Therapy for ADA deficiency:
Role of Preparative Chemotherapy
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Patient ADA202N: Transduction and Marking Data

CD34+ 
Transduction

Vector-positive 
CFUs ADA activity

PIN Sex Age 
(yrs)

Infused 
CD34+/Kg MND M-ADA MND M-ADA MND M-ADA

202 F 5 12 x 106 40% 66% 35% 62% 76 U 235 U
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• Low level of multi-lineage marking
• ≥ 1 year in 2 patients
• < 6 months in 2 patients

• No adverse events, no clinical benefit

Summary

• Higher marking in lymphoid cells

• Higher marking in younger patients
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Japanese ADA Gene Therapy Trial

Age
Infused 
CD34+ 
cells/kg

Vector-
positive 
CFU (%)

ADA 
activity
(U/min)

Pt. #1 4 1.38x106 40 318.2

Pt. #2 13 0.92x106 50 299.4
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Detection of ADA transgene by PCR analysis
(Pt. 1)

Detection of ADA transgene by PCR analysis
(Pt. 1)
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Detection of ADA transgene by PCR analysis
(Pt. 2)

Detection of ADA transgene by PCR analysis
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HSC Gene Therapy for ADA deficiency: Summary

22 patients treated
• 19 infants/children
• 2 adolescents
• 1 adult

8 patients with gene marking for ≥30 months

7 patients showed clinical benefit

No lymphoproliferative complications

RVV integration pattern similar to X-SCID trials




