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Objectives: Accuracy of estradiol measurements is important but conventional proficiency testing (PT) cannot
assess accuracy when possibly non-commutable samples are used and method peer-group means are the targets.
Accuracy-based assessment of estradiol measurements is needed.

Design and Methods: Five serum samples were prepared from single donors, frozen, and distributed overnight to
76 New York State Department of Health (NYSDOH)-certified laboratories. Participants analyzed samples for
estradiol. The biases of group means were assessed against the Centers for Disease Control and Prevention (CDC)-
defined targets, evaluated using the Hormone Standardization Program (HoSt) E2 performance criterion of
+12.5 %. Each laboratory’s performance was evaluated using total allowable error (acceptance limits) of target
+25 % or +15 pg/mL (55 pmol/L) (whichever was greater, NYSDOH), target +30 % (Clinical Laboratory
Improvement Amendments [CLIA]), and target +£26 % (minimal limit based on biological variation [BV]).
Results: The biases (range) were 34 % (—17 % to 175 %), 40 % (—33 % to 386 %), 16 % (—45 % to 193 %), 5 %
(—27 % to 117 %), and —4% (—31 % to 21 %), for samples at estradiol of 24.1, 28.4, 61.7, 94.1, and 127 pg/mL,
or 89, 104, 227, 345, and 466 pmol/L, respectively. Large positive method/analytical systematic biases were
revealed for 9 commonly used method/analytical systems in the United States at low estradiol concentrations. Of
the 9 analytical systems, 0, 0, 3, 7 and 6 met the HoSt criterion for the samples with estradiol at the five
respective concentrations. PT evaluation showed that 59 %, 69 % and 87 % of laboratories would receive a PT
event passing (satisfactory) score when the CDC-defined target and a criterion of NYSDOH, CLIA or BV was used,
respectively. However, =95 % laboratories would obtain PT passing score if method peer-group means were used
as targets regardless of the criterion used.

Conclusions: Improvement in accuracy of estradiol measurements is needed, particularly at low estradiol con-
centrations. Accuracy-based PT provides unambiguous information about the accuracy of methods/analytical
systems.

1. Introduction and Objectives

Estrogens are responsible for the development of the secondary fe-
male sex characteristics and play an important role in female repro-
ductive processes. Estradiol measurements have a wide range of clinical
utilities, e.g., diagnosis of fertility disorders, gynecomastia in males,
estrogen-producing ovarian and testicular tumors, disorders of sex ste-
roid metabolism, monitoring low-dose female hormone replacement

therapy in postmenopausal women, and antiestrogen therapy [1,2]. To
meet those clinical needs, accurate measurement of estradiol in patient
care at all clinically relevant concentrations is needed; however, infor-
mation on measurement accuracy is limited. Furthermore, accurate
measurement provides information that can be used to improve quality
of manufacturers’ products, to assess the effectiveness of manufacturer
standardization, and to advance current evaluations performed as part
of activities related to meeting regulatory requirements.

Abbreviations: BV, biological variation; CDC, US Centers for Disease Control and Prevention; CDC HoSt E2, CDC Hormone Standardization Program for estradiol;
CLIA, Clinical Laboratory Improvement Amendments; LC-MS/MS, liquid chromatography-tandem mass spectrometry; NYSDOH, New York State Department of

Health; PT, proficiency testing.

* Corresponding author at: Division of Laboratory Systems, Centers for Disease Control and Prevention, 1600 Clifton Road, NE, MS V24-3, Atlanta, GA 30329-4018,

United States.
E-mail address: jdad@cde.gov (J. Rex Astles).

https://doi.org/10.1016/j.clinbiochem.2023.110700

Received 29 August 2023; Received in revised form 26 November 2023; Accepted 30 November 2023

Available online 1 December 2023

0009-9120,/Published by Elsevier Inc. on behalf of The Canadian Society of Clinical Chemists.



