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Analytical performance specifications (APS) - are we providing clinically appropriate APS for External Quality Assessment?

MA Thomas, G Davies, C Parfitt

/Introduction \ / = Potassium Precision Profile Urate Precision Profile Cholesterol Precision Profile \
In terms Of EQA, APS iS defined aS a ra nge Of Values g/lelz:rr-.:;r: o Potassium Precision profile (Overall indirect method mean) 10 Urate Precision Profile, Overall performance . Cholesterol Precision Profile, Overall Performance (%)
around the target which is considered acceptable for the Optimum : ' ",
performance of that test. A result outside the acceptable e e 5 2,
range should alert the laboratory that that their assay may universal APS 3 g = '

. . . asedon goP Z = 3% o ® o e > . 3
produce results that are at risk of detrimentally affecting biological 3 g 4 £ el Bl t i
. - : : : iation? — YES o1 3 s e o v g3 %
clinical decision making. It provides a simple tool to allow . : . :
a rapid, standardized assessment of EQA results in both achievec for ; 1 .
. . . 0 0 0
numerical and graphical report formats. Laboratories and for urate & T A 0 200 30 0 50 G0 700 : * verti ean ) ot .
. o RKRV o Rwen o ot 20200 @ 2021 @ 2022 2023 Poly. (2023)
Point of Care (POCT) users must ensure that the analytical w0 o wn e wm e wm e e i S
qua“ty attainEd for that teSt iS appropriate for the needs Sodium Precision Profile (Overall indirect method mean) Sodium precision profile, analyser performance
of the clinical service and the clinical utility of the test. It Sodium Precision Profile 3 3 .
. . e ‘ e Can we use universal APS based on o . _
is therefore essential that EQA performance specification biological variation? —. NO |
also reflect the clinical need and utility of the test. Various * Minimum APS based on biological variation . - :
] rarely achieved — some improvement in : [ ? i o, module 2023
strategies have been proposed over the last 25 years, 2024 but not consistent 2 [ , = e
- - : . C determine the APS based on best . . s ¢ SeR SRS e B B
including the Consensus hierarchy from the Stockholm analytical method availables Best it of the s : ool e d et
Conference in 1999, and the simpler EFLM Milan strategy current best method Th = Lammolt gy
in 2014. 160 mmOI/L ’ 0.5 ® AU400 2023
e Relationship of performance against U200 2090
concentration polynomial not linear e ) | [ | | | |
Aims L T
The aim of the study was to review the strengths and HbA1c Precision Profile e Precon et Overa et oA Precison Proffe, Method peformance, S0 mmol/mol *rt 1
weaknesses of the various models and compare with what * Can we use universal APS based on - 5 ’
. . . . biological variation? — NO 6.00 .. 1 4.5 ® @ Boronate affinity 2023
was achievable in a real-world environment to establish + Can we determine the APS based on best ... S : , Iy
. . . . . analytical method available? —YES R ° o 3 Zzizzzzzzz‘l’
Cllnlca”y approprlate APS for routine ChemIStry * Most laboratory electrophoresis and lon é 4.50 """ "";---o?,6 ..... *° o - s r 20020
. R . . . . o S 400 & o ~00 @ o £
measurands. Models based on the blOIOglcaI Varlatlon Of exchange meth.odscan achieve Minimum 5 . 3 ., Rt it 5 @ DCA 2000 2023
* Should we use different APS for laboratory Ei o %o Juwe e T £ @ ochz000 2024
the measurand (Model 2), and the highest level of and E’tOCT rr;ethods?—YES (if only used for S IR = e
o o . o moni Orlng E 2.00 g Electrophoresis 2022
analytical quality achievable (Model 3) were reviewed - Overall data also includes effects of bias. -
respectively Data includes laboratory and POCT 1.00 g 2 ded oot 20
. methods o T Bal . munocremiy
MEthOd Creatinine Precision Profile
1 » Can we use universal APS based on Creatinine Precision Profile, Overall Performance Creatinine Precision Profile, Method and Analyser performance mAelien 20z e
Laboratory and Point of Care method performance data biological variation? — YES y o o
from Wegas in the UK was collected over the last five * Minimum APS achieved ~ >70 pmol/L 2 b :
] o ] * Desirable APS achieved > 200 pmol/L 3 o scoa23- » N Cobas C module
years across a wide clinical concentration for the common + Variation includes method bias : e e
measurands in Clinical Biochemistry. The data covered 60 " Are there methods that can achieve better? ¢ * NSRS e ‘.
distributions wusing 240 samples, assayed by 200  Desirable APS achieved to 100 pumol/L for : IR _ Fi o iy 2033t
. . . . T i ] ety o vy’ i, ® Alinity 2024 Jaffe
laboratories for a range of measurands. Precision profiles all methods. z | K finditd :
e Optimal APS achieved for all other 5
were calculated for each measurand and for each of the enzymatic methods as well as 2 Jaffe o IR m— B2 it e R
major methods used for that measurand. These were methods at a concentration > 100 pmol/L e ceimne el eanceatinine (umol
represented as Standard Deviation (SD) and Coefficient of Glucose Precision Profile, Overall performance GlucosePreciion proffe, Anaysr performance (kvariator)
Variation (CV%) against measurand concentration. The Glucose Precision Profile :
. . e Can we use universal APS based on biological . @ Abbott 2023
overall and method profiles were compared with the variation? - YES g ¢
. . . . * Desirable APS achieved >3.0 mmol/L for most 55 @ g @ Abbott 2024
optimal, desirable, and minimum APS based on Model 2 methods. B |
. . .  Can we do better at critical decision points for 5 ’ 24 i 5 © Roche 2022
and the methods with the best analytical quality ividsl analyeers? e i . : o
l * Desirable APS based on biological variation 5 . s 1 geh°38 o . § ® Roche 2023
EStabI|ShEd. achieved < 2 mmol/L for Abbott, Roche and é R B 2 """ :.0‘" °°°°° §z
Siemens methods. g : = ® Roche 2024
e Optimum APS achieved for Abbott method at I
Results 2.5, 4.0 and 7.0 mmol/L and close to optimum o 1 o Siemens
. t2 /L.
The strengths and weaknesses of the various models were Atz mmel S r— ] S T e e R
Overall Mean Glucose (mmol/L) lucose Analyser Mean mmol/L
reviewed and compared with what was achievable in a s F D ohsom e domson /
real-world environment. For Potassium, Urate and Calcium Precision Profile e o recision profie Analvser performance
) ) . alcium rFrecision Frotile, Overall perrormance /
Cholesterol an universal APS based on the desirable EFLM e e o pasee on bloloiea
Total allowable error, (TEa) from Model 2 was achievable " Minimum APS achieved > 1.8 mmol/L for most
. metnods. @ Cobas C module 2023
for all methods, although in the case of Cholesterol, the + Relationship of performance against
. . . concentration close to linear a ® Cobas C module 2024
performance was influenced by the triglyceride + Use minimum to 1.8 mmol/L and then best fit. 3 3
concentration in the sample. For Sodium and HbAlc, the e hen any methods that can achieve ; 3 0o
APS based on Model 2 minimum TEa was not achievable * Cobas C at concentration > 1.7mmol/L achieves
] o performance between minimum and desirable —
and alternative models are proposed. For Creatinine and + Alinity > 1.4 mmol/L achieves performance .
. . between desirable and optimum @ Alinity 2024
glUCOSE ain Unlversal APS based on deSIFable MOdEl 2 TEa * AU400 mostly achieves performance between 01 = . " : 0 | | | |
. . d . bI d . . ethod Mean calcium (o) L- 1 1.5 R M2ean . mmjl.SL 3 ® AU400 2024
was achievable at concentrations > 100 pmol/L and > celrable and optimum el el
3.0mmol/l respectively. For Calcium the minimum TEa was _ DL preciion Profle, Overal Performance HDL Precision Profile, Analyser Performance
achieved at a concentration > 1.8 mmol/L for the majority DL Cholesteral Precicion Profile = -
of methods and 2 methods achieved performance + Can we use universal APS based on biological o : exmrr
between desirable and optimum. For HDL an universal APS variation? ~ MAYBE 5 " 5 N
o . . ¢ Minimum APS achieved at > 1.0 mmol/L 5 iz § 02 e
based on the Minimum TEa was achieved at concentration concentration. P
* Data also includes effect of bias. § L §o" ® AUZ700/AUS400/AUS800 2024
>1.0 mmOI/L * Can we determine APS based on best technology? % x_g . S
* Most can achieve Desirable g 6 E ® AU400/600/640/680 2022
. * Some methods can achieve optimum 4 0.05 ' ® AU100/600/640/680 2023
Table 1 -Proposed APS for 9 routine measurands z A | o nosie 0
Intervention target TEa ( %) Proposed APS | oo mfii‘fﬁli'ﬁ” | T e T ecomscmoneanns
Analyte Conc. Min Opt TEa (%) .
Na 135 mmol/L 0.9 0.6 0.3 1.0 hybrid (best method) CO”C' usion
K 3.5 mmol/L 73 49 24 Hybrid (2.4 opt + 4.9 des) Although Model 2 was achievable for a number of measurands, it was rarely achievable across the ful
< S e -4 |23 |11 |S4mh pathological range. The relationship between performance in terms of SD or CV and measurand
Creat 90 pmol/L 11.7 7.8 3.9 7.8 des . . . . . . . .
clucoce el @2 &4 54 Gilds concentration was rarely linear, and a hybrid (mixed) model was proposed in this situation. APS shoulc
Urate 360 pmol/L 19 126 63 Hybrid (6.3 opt +12.6 des) be designed to provide performance assessment that best meets the needs of the service, whether usec
Cholestero S et 125 |83 |42 |B3des for screening, monitoring or diagnosis. Where clinical utility of the test includes 2 or more then the more
HDL 1.0 mmol/L 14.9 9.9 5.0 9.9 des . .
kl—lelc 48 mmol/mol 4.7 3.1 16 5.0 hybrid (min + best method) / Qtrmgent model is selected. /




	Slide Number 1

