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Clinical and Laboratory Standards Institute C40—Measurement Proceduies jor the Determination of Lead in Whole Blood
is intended for use by members of the medical laboratory community invc! 7edin the determination of lead (Pb) in blood,
as well as by personnel involved in specimen collection. This guidelin’ disausses the clinical significance of blood lead
(BPb) measurements; specimen collection; and Pb determinatian Cy.graghite furnace atomic absorption spectrometry,
anodic stripping voltammetry (based on disposable screen-printed electrode technologies), and inductively coupled
plasma mass spectrometry. It also discusses reference mateials,QC procedures, and laboratory policies for BPb testing.

Clinical and Laboratory Standards Institute (CLSI). Measurement Procedures for the Determination of Lead in Whole Blood.
3rd ed. CLSI guideline C40 (ISBN 978-1-68440-218-2 [i¥rint].ISBN 978-1-68440-219-9 [Electronic]). Clinical and Laboratory
Standards Institute, USA, 2024.

The Clinical anathaboratory Standards Institute consensus process, which is the mechanism for moving a document through two
or more lcvels of review by the health care community, is an ongoing process. Users should expect revised editions of any given
douyimerte 3ecause rapid changes in technology may affect the procedures, methods, and protocols in a standard or guideline,
osers shouls replace outdated editions with the current editions of CLSI documents. Current editions are listed in the CLSI catalog
and posted on our website at www.clsi.org.

If you or your organization is not a member and would like to become one, or to request a copy of the catalog, contact us at:

P: +1.610.688.0100 F:+1.610.688.0700 E: customerservice@clsi.org W: www.clsi.org
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Lead (Pb) is a naturally occurring heavy metal, long known for its toxic effects on human health, especially in children.
The determination of Pb in whole blood (ie, the blood lead [BPb] test) is considered the reference standard for assessing
human exposure. Current methods of analysis are capable of measuring BPb at historically low concentrations and in very,
small sample volumes. Over the last 40 years, the blood lead level (BLL) deemed harmful to children has been lowered
many times. In 2012, a blood lead reference value (BLRV) of 5 pug/dL (0.24 umol/L) was adopted to identify children with
BLLs that are higher than most children’s levels.* Globally, population BLLs continue to decline as Pb is removed froin
products and thus from the environment. In 2019, updated data from the United States showed that the.geome i<
mean for BPb had fallen to 0.820 pg/dL for the period 2015 to 2016. For children ages 1 to 5 years, the georitetric

mean BPb was 0.758 pg/dL for the same period, and the 95th percentile was 2.76 pg/dL. In 2021, a US«ubiic health
organization lowered the BLRV from 5 pg/dL (0.24 pmol/L) to 3.5 pg/dL (0.17 pmol/L). This trendstoviard Cecreasing
population BLLs has also been noted in other countries. Given that no safe BLL has been establisiied, tric importance

of reporting results below 5 pg/dL (0.24 umol/L) has only increased, along with a renewed interest in'the accuracy,
precision, and reliability of laboratory measurements. Better-quality BPb measurements arae’ nected to support public
health decision-making and mitigation efforts.

Overview of Changes
This guideline replaces CLSI C40-A2, published in 2013. Several changestwel 2 made in this edition, including:

+ Adding detailed analytical procedures for BPb measurements bas<d on nductively coupled plasma mass
spectrometry

+ Updating:
— Information on the clinical and public health significarise o7 BLLs < 5 pg/dL (0.24 umol/L)
— Guidance on anodic stripping voltammetry (ASY/) devices that use disposable screen-printed electrode technologies
— Guidance for laboratories on quality assurance peactices at BLLs of 3.5 pg/dL

— Current information on laboratory certifization and proficiency testing programs (or external quality assessment) in
the United States, Canada, and EurGpe, pravided in Appendix A

— The protocol for checking matésials.and specimen collection supplies for Pb contamination, provided in Appendix B
+ Deleting:

— The classic ASV procedutfor older benchtop instrumentation

— A procedure for urii'e Pbimeasurement, which is now considered redundant for clinical purposes

NOTE: The contentctthis guideline is supported by the CLSI consensus process and does not necessarily reflect the
views of any singluindividual or organization.

Use of Triton™ X-100 (alkyl polyglucoside) in this guideline is not an endorsement on the part of CLSI. With each use of the trade name, “or the
equivalent” is added to indicate that this guideline also applies to any equivalent products.
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