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Motivation

• Annually ~ 30.000 samples (25OHD)

• A rapid, reliable, fully automated and cost saving assay would be

advantageous and will improve turnaround time.

• 25OHD was run and accredited to ISO 15189 on the Liaison:  
competitive chemiluminescence immunoassays (DiaSorin, 
Dietzenbach, Germany).

• In 2014 the new Architect assay, CE marked (CMIA technology) 
was validated.

• In 2016 a new Generation of the Abbott reagents came on the 
market, standardized to NIST SRM 2972 (National Institute of 
Standards and Technology Standard Reference material 2972).



The Architect 25OHD assay is a delayed 1-step chemiluminescence microparticle

immunoassay (CMIA) with automated online pre-treatment with flexible assay protocols.

* Provided by Abbott Diagnostics Research & Development Dep., Wiesbaden.



The new generation of the 25OHD assay is also a delayed 1- step competitive immunoassay.
Microparticles are a very high avidity antibody for vitamin D. The acridinium-labelled
conjugate is an improved, much simpler and more stable conjugate than the previous assay.

* Provided by Abbott Diagnostics Research & Development Dep., Wiesbaden.



Improvement summary New ARCHITECT Vitamin 
D assay (5P02) vs old Vitamin D (3L52) assay.

The purpose of this verification was to confirm that the assay runs 
to the manufacturer’s standards, to establish any clinical 
difference between the methods, to determine the between-run 
precision (CV) and to validate LIMS interface.

25OHD (3l52)

OLD

25OHD (5P02)

NEW

Tests per hour 100 200

Position on reagent 

carousel

2 1 

Calibrator stability 7 day 30 day 

On board stability 14 days 21 days 

Precision CV of 20% at 

approximately

20 nmol/L 6 nmol/L 

VDSP (Vitamin D 

Standardization Program) 

certified

no yes



Validation protocol

 For between-run precision, 3 levels of Technopath QC were 
analysed for twenty days.

 A method comparison was assessed between patient 
sample results run on the DiaSorin Liaison, AB SCIEX API 
4000 LC-MS/MS and the Architect using EP Evaluator 
software. Two-instrument comparison method (based on 
allowable total error) was used to determine clinical 
equivalence of the results.

 Uncertainty of measurement was established using 
calculations from the National Physical Laboratory. 

 External Quality Assessment ( RIQAS).

 Reference interval study.

 Validation of LIMS interface.



Reference interval : Results are from 210 healthy volunteers. Distribution was nongaussian

with median value = 49 nmol/L. The calculated reference interval based on the central 95%

of the data was 24 –111 nmol/L for total 25OHD.

Based on the newly proposed IOM definition of vitamin D sufficiency (>50 nmol/L), 51% of

the healthy volunteers had vitamin D deficiency.

Reference interval study for old generation of 25OHD Abbott method



Results:

• CLINICAL EQUIVALENCE: the data were analysed by EP Evaluator

using the Two Instrument Comparison module. An allowable

total error was used 46% **

• The difference between the methods was within total allowable

- the instruments produced clinically equivalent results

• Results covered the medical decision points of 30, 40, 50 and
125 nmol/L. These decision points are based on the cutoffs for
deficiency, inadequacy, adequacy and risk of excess.

**Stockl D. et al: Specifications for trueness and precision of a reference measurement system for

serum/plasma 25-hyrodroxyvitamin D analysis. Clin Chim Acta, 408 (2009): 8 – 13.



Two instrument comparisons between (a) Liaison and old Architect 25OHD (3L52) and (b) old Architect

25OHD method and LC-MS/MS (MS). The regression line for 37 samples (a), calculated according to Deming,

is indicated (25OHD old Architect nmol/L =0.85 x (25OHD Liaison) nmol/L+3.11nmol/L, r2=0.98). The regression

line for 69 samples (b), calculated according to Deming, is indicated (25OHD old Architect nmol/L =0.96 x

(25OHD MS) nmol/L+ 6.73 nmol/L, r2=0.94).



Two instrument comparisons between (a) the new and old generation of Architect 25OHD methods and (b)

the new Architect 25OHD and LC-MS/MS(MS). The regression line for 47 samples (a), calculated according to

Deming, is indicated (25OHD new generation =0.87 x (25OHD old generation) - 4.9, r2 = 0.95). The regression

line for 100 samples (b), calculated according to Deming, is indicated (25OHD new generation = 0.88 x (total

25OHD MS) - 1.2, r2= 0.98).



TEST UNITS N VALUE uwr urb

UOM(k=2)

Absolute

Value

(nmol/L)

UOM

(%)

25OHD

(3l52,OLD)

nmol/L 172 67 0.335 0.28 0.87 1.3

25OHD

(5P02,NEW)

nmol/L 66 57 0.266 0.36 0.98 1.72

Uncertainty of measurement (UOM) for total 25OHD Architect methods

N=number of samples, uwr=within-run uncertainty, urb=between-run uncertainty,

k=coverage factor.

S. Bell. Measurement Good Practice Guide No.11. A Beginner's Guide to Uncertainty of 
Measurement. National Physical Laboratory, Teddington, UK (1999)



Results:

• BETWEEN-RUN PRECISION: For the new generation of the reagents (5P02) 

we found a CV of 5.6% for our 36 nmol/L low control, 5% for 57 nmol/L 

medium and 5% for 113 nmol/l high level. 

• RIQAS EQA: The new generation of the reagent shows an acceptable level 

of performance (Standard Deviation Index =−0.21(<2))

• VALIDATION OF LIMS INTERFACE: 5 samples were analysed. Results from 

the instrument were compared to results on the LIMS screen and to results 

on final report . All results matched.



CONCLUSION: 

The new generation of the 25OHD assay was 
confirmed to be useful, cost-effective, reliable, 
accurate, rapid, and a good indicator for 
25OHD measurement.

From 2016 : a new generation of 25OHD was INAB accredited to 

ISO 15189 on Abbott Architect. 
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