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OVERVIEW

v' Establish a Reference Measurement System (RMS) for
urine aloumin to enhance the quality of routine clinical
results for kidney disease.

v Develop the higher-order reference materials (RMs) and
reference measurement procedure (RMP) for albumin in
human urine.

METROLOGY AND KIDNEY DISEASE -
FROM BENCH TO BEDSIDE

RESULTS

Purpose: Use in the calibration of LC-MS/MS procedures for the determination of P S
albumin in urine; Listed in Joint Committee for Traceability in Laboratory Medicine s
(JCTLM) Database for Reference Materials (C18RM1) as an internationally recognized B 25 '
higher-order RM for clinical measurements of urine albumin
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LC/MS-MS Analysis of Enzymatic Digestion Products

BACKGROUND

v Urine albumin is a key clinical biomarker for the diagnosis and
management of kidney disease. Therefore, it is crucial for healthcare
practitioners to have access to accurate and consistent clinical urine
albumin results, as these results are fundamental to making
iInformed clinical decisions regarding kidney health.
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v'Protein migration profile — based on disulfide linkages

v" The primary objective of this study is to establish an RMS for urine

d

bumin. This system will provide a traceability framework that links

C

inical urine aloumin results to the International System of Units (Sl)

Secondary RMP — NIST RMP for the Determination of Albumin in Human Urine??

through an unbroken chain of reference materials and reference
measurement procedures.

v" NIST has developed the foundational components of the urine
albumin RMS, including a primary RM, a secondary RM, and a
secondary RMP. This initiative aims to enhance the accuracy and
global comparability of routine clinical urine albumin results to
iImprove the quality of clinical decisions for kidney disease.

URINE ALBUMIN RMS

v Primary Reference Material

NIST SRM 2925 Recombinant Human Serum Albumin
Solution (Primary Reference Calibrator for Urine
Albumin)’

v Secondary Reference Measurement Procedure
NIST RMP for Albumin in Human Urine?-%

v' Secondary Reference Material

NIST SRM 3666 Albumin and Creatinine in Frozen
Human Urine®
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Purpose: Multiplexed ID-LC-MS/MS RMP for the quantitative and qualitative determination of aloumin in urine;
Developed a framework to estimate measurement uncertainty (MU) of an MS-based protein procedure (GUMY)

@ NIST ID-LC-MS/MS Method, n=84
® Routine Clinical Immunoassay-Roche

Albumin Content in Single-donor Human Urine

v’ 11 peptides that span the HSA sequence
v’ 2 transitions/peptide — 23 measurements
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Secondary RM — NIST SRM 3666 Albumin and Creatinine in Frozen Human Urine®
Purpose: Use in the validation of measurement procedures and qualifying |
control materials for the determination of aloumin, creatinine, and albumin-to- I HE . em e
creatinine ratio (ACR) in human urine; Four-level material (Level |, Level ll, Level | s = = & o o s
11, Level IV) with endogenous levels of albumin, creatinine, and ACR. | e

Urine Creatinine Certified
Value (mg/dL)?

Urine Albumin Certified
Value (mg/L)?

Target Endogenous Urine

Level
= Albumin (mg/L)

Certified Value (mg/g)°

Level 1 5 mg/L— 10 mg/L 38.28 + 1.12 119.69 + 2.63 6.92 + 0.95
Level 2 20 mg/L—50 mg/L 31.11 + 2.64 122.65 £ 2.73 25.36 =+ 2.22
Level 3 60 mg/L—180 mg/L 112.77 = 10.79 127.19 =+ 2.78 388.66 = 8.70
Level 4 200 mg/L - 600 mg/L 360.50 £ 31.11 130.90 =+ 2.96 275.40 = 24.57

a Consensus mean * expanded uncertainty (Albumin and ACR: k = 2; Creatinine: k = 2.201)

Ashley Beasley Green, PhD; National Institute of Standards and Technology (NIST), Biomolecular Measurement Division (BMD), Gaithersburg, MD

CONCLUSION

v Higher-order RMs and an RMP have been established to
support the measurement traceability scheme for clinical
urine aloumin results.

v The primary reference material is NIST SRM 2925, and
the secondary reference material is NIST SRM 3666.

v" The reference measurement procedure employs a
targeted, multiplexed approach utilizing ID-LC-MS/MS for
the absolute quantification of albumin in urine.

v A bottom-up approach to measurement uncertainty,
outlined in GUM®, was applied to create a framework for
estimating measurement uncertainty in an MS-based
protein quantitative measurement procedure.

v" The MU framework has been used in conjunction with
the NIST RMP for albumin in human urine to determine
the contribution of the individual uncertainty components
on the overall combined uncertainty of the resuilt.

v" The primary RM and RMP were used to certify the urine
albumin content in the matrix-based secondary RM for
albumin in human urine (NIST SRM 3666).

NEXT STEPS

v Evaluate the commutability of NIST SRM 3666 (Level | to
Level IV) with routine clinical measurement procedures for
urine albumin and creatinine.

v" Incorporate the Secondary RM (NIST SRM 3666) into the
urine albumin traceability framework to improve the
accuracy and global comparability of clinical results.
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