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Intent

•
 

Develop an immunoassay for SCID that 
can be used  as a first tier screening 
instrument

•
 

Improve sensitivity and specificity of 
assay proposed by McGee, et al, 2005, 
through multiplexing with additional 
markers on Luminex platform

•
 

Use TREC assay as a confirmation
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Goals for the SCID Immunoassay
Develop an expandable, multiplex, primary 
immunoassay for SCID

 
screening

Immunoassay designed to detect T cell deficiency in the 
Guthrie specimen
Multiplex formatting, allowing for the addition of other 
biomarkers
Use only one 3mm punch (1.5 μl of serum) for sample 
and internal control
Generate “Ghost”

 
spots to be used in the TREC assay

Should be fast, easy, cost effective and suitable for kit 
and automation



Design Strategy/Biomarkers

Three proven makers: 
•

 
IL-7 T cell growth cytokine 

(elevated in lymphopenia)
•

 
CD3 Specific marker for T lymphocytes

•
 

CD45 Common leukocyte antigen 
(control marker for total leukocytes, 
identify rare SCID variants with CD45 
deficiency)
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Liquichip
 

Generated Std Curves 

Standard curves from a multiplex of designed CD3 antibody pair and the
CD45 antibody pair

800 
tries



Cross reactivity

No cross-reaction between CD3 and CD45 antibodies



Elute Guthrie 

 

specimen (3mm) 

 

over night

Mix eluate and 

 

beads for CD3 and 

 

CD45
Incubate Wash

Resuspend

 

beads in 

 

biotinylated 

 

detection antibodies

IncubateWash
Resuspend

 

beads 

 

in Streptavidin‐

 

PE
IncubateWash

Resuspend

 

beads 

 

sheath fluid
Read on 

 
Luminex



TREC positive specimens (NENSP)

8 coded specimens from NENSP
5 positive: all correctly identified (one 
maternal engraftment)

TREC tested specimens

Number of cells x 106

CD3 Classification Diagnosis

Low Positive ADA
4.1 Negative Ctrl
10.8 Negative Ctrl
Low Positive PNP
5.5 Negative Ctrl
0.4 Positive X-linked
Low Positive X-linked
Low Positive X-linked



Birthweight

 

>1750g, N = 448
Birthweight

 

<1750g, N = 128

Newborn Population CD3 Study

No statistical 
difference



Confirmation of CD345 results

“Ghost”
 

specimens were returned to NENSP for 
TREC analysis
All designations remained the same

Conclusion:
CD345 immunoassay does not interfere with the 

TREC screening protocol as used in the NENSP 
program



Conclusions
CD345 immunoassay can distinguish between 

low and normal T cell counts
CD45 works well as an internal control
CD345 immunoassay has the potential to detect 

SCID and other T cell deficiency variants
Elution for CD345 assay use does not interfere 

with the TREC assay

Future
Expand assay to include biomarkers for B cells 

and NK cells



…but then…



CD3 antibody detection comparison

The custom antibody has less deviation among replicates, 
increased lower limit of detection, and decreased background

Commercial Custom



Statens Serum Institut
 

Specimens 

•
 

127 coded specimens from Statens Serum 
Institut, Denmark

•
 

Positives were diagnosed clinically



127 Coded Guthrie Specimens



Distribution of Normal and 
SCID CD3

Both follow a normal distribution

MFI
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Guthrie Specimens from Denmark

127 specimens from Denmark; 11 positive, all correctly 
identified.

Number
sex 
(m/f) SI diagnosis

CD3 
MFI

1 x 10^6 CD3+ 

Cells/mL CD45 MFI
1 x 10^6 CD45+ 

Cells/mL

1 m Wiskott Aldrich syndrome 912 0.5 792 0.0
9 m Omenn syndrome 394 LOW 2539 3.9
17 m SCID 180 LOW 2785 4.8
29 m SCID 282 LOW 3820 9.8
41 f SCID 125 LOW 2219 2.8
81 f SCID 1547 1.1 2531 3.2
93 f SCID 1265 1.0 1708 1.7
97 m SCID 990 0.7 1652 3.4
101 m SCID 420 LOW 2708 8.4
113 m SCID 644 0.3 2725 8.4
117 m SCID 289 LOW 1831 4.1



Summation of analyses

Total of 135 coded specimens tested
In the 135 there were 16 positives

Five from MA, identified by TREC testing
Eleven from Denmark, identified clinically

All diagnoses determined by clinical 
evaluation
No false positive or false negative results



Limitations and challenges
Variants with phenotypically normal CD3+ T 
cells.  Immunological deficit in T cell production 
of IL-2.  
Maternal engraftment of T cells may cause near 
normal T-cell counts.
Omenn Syndrome has variable number of non-

 functional T cells, IL-7 in normal range.
Other causes of lymphopenia 

DiGeorge Syndrome
Cartilage hair hypoplasia
HIV infection
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SCID Pilot Study



SCID Pilot Study

Participating states
CA -

 
250,000 newborns tests expected

WI  -
 

40,000  ………….
MA –

 
47,000 ………….

NY –
 

175,000 …………

Total  512,000



SCID Pilot Study

Assay used:  TREC
CA –

 
Puck assay, then commercial

WI  -
 

Puck assay, modified
MA –

 
Puck assay, modified

NY –
 

Puck assay, modified

Cutoffs:  To be harmonized through use of 
central database



SCID Pilot Study

Centralized database located at Mayo with 
functions similar to existing msms system
Data elements to be developed by 
participant consensus
NBSTRN developing educational materials
NBSTRN providing funds for meetings and 
conference calls (monthly)
Publication rights to be determined before

 beginning data entry 
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Thank you.
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