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]_ Introduction

Succinylacetone (SA) is the primary marker for Tyrosinemia Type 1. Seminal
work on SA detection includes measurement using secondary extraction of a
residual dried blood spot (DBS) [1,2]. More recent work describes a
derivatized method for the simultaneous detection of SA, amino acids, free
carnitine, and acylcarnitines [3]. We have developed an MS/MS assay for the
simultaneous extraction and measurement of 11 amino acids, free carnitine,
30 acylcarnitines, and succinylacetone that does not require sample
derivatization. The assay can also be performed omitting the extraction of SA
without any significant changes in analytical and clinical performance. Here
we share our findings regarding the analytical and clinical performance of the
non-derivatized MS/MS assay across multiple newborn screening facilities as
well as clinical comparisons to our widely used derivatized method (NeoGram
AAAC MSMS kit).

4 Analytical Performance — Precision

Assay precision was evaluated based on CLSI EP5A2 guidelines. Table 2
shows the total imprecision (%CV) for all spiked analytes for the NeoGram and
non-derivatized assays.

Table 2: Total Imprecision (%CV)

ALA [ARG| CIT | GLY

Non-derivatized | 8 8 9

NeoGram 6 7

7 Clinical Performance at NBS Laboratories

The clinical correlation between the non-derivatized assay and the NeoGram
assay was determined at two US newborn screening laboratories. Identical
specimens were analyzed as paired samples by both methods. Samples
included 9416 random neonatal samples, 104 samples with true positive
diagnoses, and 320 artificially-enriched DBS. Table 5 shows the percent
agreement in clinical determinations by both methods.

Table 5: Clinical Correlation
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5 Analytical Performance — Recovery

Assay recovery was evaluated over five runs. Table 3 shows the range (95%
upper and lower confidence limits) of analyte recovery for all spiked analytes
for the NeoGram and non-derivatized assays.

Table 3: Percent Recovery

ALA | ARG | CIT

Non-
derivatized 108 | 114
75- | 69-

NeoGram

3 Analytical Performance — Linearity

Assay performance characteristics were determined using DBS enriched with
amino acids, succinylacetone, free carnitine and acylcarnitines at
concentrations covering significant clinical ranges (endogenous level to above
cutoffs). Linearity was evaluated based on CLSI EP6A guidelines. Table 1
shows the linearity range (R? >0.99) for all analytes for the NeoGram and non-
derivatized assays.

Table 1: Linearity Ranges

Non-derivatized Assay Linearity

NeoGram Assay Linearity

Rangs (uM) Reference

Cutoff Ranges,
Upper (uM)
4233 975-1625

Analyte
Lower Upper
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ALA 387 4109
ARG 24 3754 29 4488
CIT 27 1711 27 1488
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“Only one of the two sites measured the indicated analytes.
#Several observations were associated with plate controls out of range. These observations were removed from the
analysis and thus the lesser number of observations vs. the 9840 total

Inter-site Analytical Performance at NBS
Laboratories

The performance of the non-derivatized assay was evaluated in parallel across
four independent sites — three newborn screening laboratories in the US and
Europe and one internal site. The total inter-site imprecision was determined
as the square root of the sum of squares of the average total intra-site
imprecision and between site (i.e. inter-site) imprecision. Table 4 shows a
summary of the total inter-site imprecision (%CV), range (95% upper and
lower confidence limits) of analyte recovery, and mean concentration (uM) for
one DBS level across four independent sites.

Table 4: Inter-site Performance
ALA| ARG

Clinical Performance at NBS Laboratories

Table 6 shows a summary of the analysis of true positive samples at the two
US newborn screening laboratories.

Table 6: Clinical Results

Clinical Performance — Tyrosinemia Type |

Figures 1 and 2 show the frequency distributions of succinylacetone and
tyrosine concentrations from 9416 neonatal samples acquired using the non-
derivatized assay at two newborn screening laboratories in the US. Four true
positive samples for Tyrosinemia Type | were also acquired (whose SA and
TYR concentrations are designated with arrows in Figures 1 and 2,
respectively). All four contain highly elevated succinylacetone but do not
contain the corresponding elevated tyrosine concentrations, highlighting the
fact that SA is the primary marker for the disorder.
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3MCC | 3-Methylcrotonyl-CoA Carboxylase Deficiency 9

Carnitine Uptake Defect 10

Carnitine Transporter Defect

Carnitine | Deficiency

Glutaric acidemia, type 1
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D
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TYR1 Tyrosinemia Type 1

10 Conclusions

+ Analytical performance of the non-derivatized assay is equivalent to the
derivatized NeoGram assay

« The non-derivatized assay provides consistent results evidenced by the
excellent correlation between sites

« The non-derivatized assay is effective in detecting IEMs in neonatal DBS

« Clinical correlation between the non-derivatized and NeoGram assays is
excellent

+ Measurement of succinylacetone with the non-derivatized assay allows for
improved Tyrosinemia Type | screening
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