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Maryland SCID screening background

We use the In situ TREC Assay adapted from the CDC
Dried blood spot punches are washed in QIAGEN Solution 2
Quanta qPCR Toughmix is added to the washed punches
DNA present in the punch is used as template for gPCR
Duplex Tagman gPCR reaction
TREC (T cell receptor excision circles): a marker for T cells in the blood spot
RNase P: Internal positive control for gPCR reaction quality
“Ct” based cutoffs used

Threshold cycle (Ct) is inversely proportional to the starting material of the qPCR reaction

Higher Ct values indicate less starting material or a lower quality gPCR reaction
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In situ TREC assay
Measure TREC as a marker for T cells/RNaseP as a marker for reaction quality
Use Ct value cutoffs for final outcome


Maryland SCID screening background

Live screening started on April 15t, 2016
All specimens received have been screened for SCID
109,276 births (207,510 specimens)

Two sample state (73,000 births per year)

NB specimens collected < 7 days of life
specimens collected > 7 days of life

Additional specimens from military bases through a
contract with the Department of Defense
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Lingo-specimens grouped as NB and SUB by age at collection
Generally – NB specimens between 24 and 48 hours, couriered from the hospital
SUB – First well visit at a pediatrician



Follow up algorithm
for Maryland SCID
screening
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-Require 2 abnormals or 1 critical for diagnostic flow cytometry
-Call out everything
-please email for comprehensive algorithm



SCID screening summary statistics .
-
April 1, 2016 — August 25, 2017 - i

- v
4 confirmed SCID cases in the first -_—

Bl wutonsiound | Metetne | suns
1in 27,319 births
Successful bone
No known missed cases HIEIAAOYY SN
: Successful gene
100% accuracy in CDC ADA therapy treatment

proficiency testing program [2RG . PEnding

_ 9 o)zl o))l
ASlIRKEdSElD) Rt

RIVIRE PENGINEG
4 daysiold

(Cartliage-halrfhypoeplasia)

State of Maryland

The Challenges of SCID Screening in a Two Screen State R e e LI


Presenter
Presentation Notes
Good news slide
4 babies identified, good incidence rate, no known misses


Early screening results foreshadow problems to come

The first month of screening prompted follow up calls in
approximately 0.6% of babies
Surprising ratio of specimen ages
12 NB specimens (<7 days old)
30 ©1J= specimens (=7 days old)
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Far too high reporting
Surprisingly unequal distribution
No big differences between specimens
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The first month of screening showed differences between
NB and SUB specimens

Population study
during validation

NB specimens
April 2016

Number of specimens
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SUB specimens

April 2016

Number of specimens

Specimen TREC Ct values Specimen RNase P Ct values
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Population study performed deidentified
Two distinct population distributions, not predicted by the literature
T cell levels by flow cytometry do not predict this difference
Separate cutoffs for each population were calculated


Another month of screening indicated that the differences
between NB and SUB populations were in flux
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New data presentation, daily median on top, specimens reported per day
After the first month, meeting
“very good scientist” but the reports only increased
Daily medians show a widening gap between nb and sub
QC data


Fluctuations in SUB TREC Ct values
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Animation to show what the population shift actually means
Floating cutoff needed
Daily cutoff used


A floating TREC cutoff for SUB specimens reduces the
reporting differences

Daily median
of TREC Ct
values

Specimens
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day
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The summer continues the difference between NB and SUB
Floating cutoffs sharply reduce the number of SUB Abnormals
Smooth sailing…for about a month 


Using fresh Solution 2 alters screening data
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New lot arrives, too dissimilar to pass lot check
New lot looks more like the validation lot than the current data
Lots of data and studies, but is nuanced and not enough time
Manufacturers expiration date is 2019
Confirmed by CDC and Michigan to be a known problem with Solution 2


Daily median
of TREC Ct
values

No further lot-to-lot variation when assuming a

shorter shelf life of Solution 2
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Buying 6 months at a time has eliminated this problem


Overall lessons learned

Careful data analyses are critical to limit the damage caused by
unexpected science.

Pressure to go live with testing before we were fully staffed
exacerbated our reporting problems

Increased

false positive
rate
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In an era of adding tests, time should be budgeted for targeted data analyses
Time should be budgeted for open-ended data analyses



Baby J story
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