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Measurement of circulating 25-hydroxyvitamin D (25(OH)D) is DEQAS 25-hydroxyvitamin D (25(0H)D) Data DEQAS 25(0H)D Data
accepted as the clinical indicator of vitamin D status. However, the « DEQAS = Vitamin D External Quality Assessment e Results arbitrarily presented for two sera (samples “1” and

clinical measurement of 25(OH)D has been problematic. It might Scheme; a worldwide voluntary effort with over 200 “97)

be assumed that the recent widespread clinical availability of : C . Eor these two sera. there is aood aareement of the mean
Iiguid chromato_gra_phy tandem mass spectroscopy (LCMSMS) and Iab-og?/te()rralllelsa?r?]ri[lsc’:gitrllrslgre analytical reliability of 25(0OH)D value fro’m labs uging Diisorin RIA (n = 54),
high-pressure liguid chromatography (HPLC) technologies has HPLC (n = 9) and LCMSMS (n = 8) methodologies

improved 25(OH)D assay performance, thereby improving vitamin D assays o 1
agreement between measurements obtained at different clinical - Achieved through distribution of serum pools (n = (Beltgvt/z:n ellgboratory variability is present for HPLC and

laboratories. However, a review of recent DEQAS (vitamin D 5) quarterly A/ Hored (i
External Quality Assessment Scheme) data revealed substantial Various methodologies utilized by participating Il_lgl)I\/ISI\/ISW en individual values are considered (Figure P 4
y = 0.9944x - 0.1207 R2= 0.99 0 y =9.7264x + 2.6609 R* = 0.81

variability In individual 25(OH)D measurements between | . : : : : L
. . . aboratories including Diasorin® (Stillwater, MN : TR : : | 0 20 30 40 50 60 70 8 0 10 20 30 40 50 60 70 &0
|ab0rat0r|es USlng I—CMSMS and HPLC; desplte gOOd agreement Of g ( ) Evaluatl()n by IndIVIduaI Iab SuggeStS that assay Ca“bratlon (I)_abolrgtorjoA Segrgm gg(Ol—?)oD (n(;(/)ml;7l-(I)PL§;) Laboratory A Serum 25(OH)D (ng/ml; HPLC)

mean values. We hypothesized that this between-laboratory radioimmunoassay; (RIA), hlgf_l pressure liquid differences may explain much of the between- laboratory L _ S_Ubjeas L .
variability reflects differences in assay calibration. To evaluate the chromatography (HPLC) and liquid chromatography difference (Figure 1c) Figure 2: Vitamin D Diagnostic Categorization. The clinical assessment

current clinical status of 25(OH)D measurement in the US, anc tandem mass Spectroscopy (LCMSMS) of vitamin D status (Optimal, insufficient or d@ﬁCient) was identical for 73%

. . L . : : R Clinical Analysis of these subjects in all four labs. However, one individual (7%) would be
investigate the possibility that simple assay calibration woulc I\/Iez_in values reported; individual laboratory values . Diagnostic categorization (optimal. insufficient or deficient) classified as deficient (in only one lab) and three individuals (20%) would
improve between-laboratory agreement, 15 serum specimens anc available for HPLC and LCMSMS methods ’

. - _ > _ was identical in 73% (11/15) of subiects (Eiqure 2 be variably classified as optimal or insufficient.
one callbrator,_ selecteql to have a 25(QH)D value near 30 ng/ml, . Data presented here from the April, 2006 distribution Cond s ( . ) 1 tJ (I gA )d e oth
were analyzed in four clinical laboratories. 00da correlation was observed between 1ab A an € other

Serum specimens were obtained from 15 volunteers (age 20-60 Clinical 25(OH)D Measurement three labs; R2=0.99, 0.81 and 0.95 (Figures 3a-c) 3a 3b

. .y - 80+
years), aliquots were prepared and frozen at -80°C and sent as e Serum obtained from 15 generally healthy adults (8 - Modest between laboratory variability noted; mean
clinical specimens for 25(OH)D measurement to four clinical female, 7 male; age 20-60) bias ranged from +2.9 to +5.1 ng/ml (example In

laboratories, (labs A-D). The methodology used for 25(OH)D A serum “calibrator” specimen known to contain ~30 Figure 3d)
measurement was as follows: Lab A, HPLC; Labs B and C, ng/ml of 25(0H)D was utilized This systematic positive bias leads to 89% (40/45) of values

LCMSMS; Lab D, RIA. Based upon self-reported inter-assay %CV, - - : : being higher in labs B-D than the corresponding lab A value
results from lab A were assigned as the reference to which the other Aliquots sent as clinical specimens to four laboratories (Figure 4)

labs were compared using linear regression and Bland-Altman (Labs A-D) for 25(OH)D measurement “Correction” of the values obtained by labs B-D reduces the _ _ | _ )
analyses. For this report, vitamin D deficiency and insufficiency Methodologies utilized for 25(OH)D measurement hias 0 lab q : a single calibrator, in general, Iimproves, but does not entirely resolve the
mean bias in labs B and D (Figures 5a-c) U _ - between laboratory bias (Figures 5a-c). Specifically, the mean bias following

' ' < < , ' . : : : :
Weg)evcelfgll?egOrgng(i;;g/r?(I)zt?s aglri:r%grrptl\?vgg pl?egenr?t/vn\:ilth 73% of :S'CIUd?d FIQ:PALCL (It;a[l)j A, LENBEMS (Labs Band &) and - Alter correction labs A and B obtain virtually identical °0 10 20 30 40 50 60 70 80 %0 10 20 30 40 50 60 70 &0 “correction” of the values in comparison with lab A1is -0.3, -5.7 and -2.8 ng/ml
y 1aSOrin ( a ) reSUItS (Figures 5a and 5d) Laboratory A serum 25(OH)D (ng/ml; HPLC) Laboratory A serum 25(OH)D (ng/ml; HPLC) for |abs B, C and D respectlvely The Correctlon produces nearly |dentlca|

‘lfo'\ll‘vnet\‘jee:s ir?lgsziﬁbesc’ltari\?iafhrii r?i:?f Z?;igﬁ'i‘g’aﬁign a(::: \t?tl;:nilr?bg Inter-assay 25(0OH)D measurement precision (%CV) values for labs A and B (Figure 5d).
’ n Y, G5 . . obtained from each laboratory (Table 1)
status was dependent on the lab in which their specimen was

measured with 20% changing between insufficent/adequate and Data Analysis

7% between deficient/insufficient. Moreover, good to excellent e Serum 25(OH)D results from laboratory A defined as
correlation was observed for 25(OH)D measurement between lab A the “gold standard” to which the others were

and labs B-D; I_QZ_— 0.99, 0.81 land 0.95 re_spectlvely. Modest compared based upon lowest %CV
between-lab variation was noted; the mean bias ranged from +2.9 : : :

ng/ml to +5.1 ng/ml. Consistent with a systematic offset, each Vitamin D status defined by serum 25(0OH)D
value in lab B was higher than that in lab A (mean 8.7%, range 0.3% measurement as follows:

to 19.6%) and 89% of values from labs B-D were higher than lab A. - Deficiency; < 15 ng/ml

As it could be hypothesized that a standard calibrator would - Insufficiency; < 30 but > 15 ng/ml
reduce this systematic bias, the results from labs B-D were - Optimal; > 30 ng/nl
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Figure 5a-c: Clinical 25(OH)D Results Utilizing a Correction Factor. Use of
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CONCLUSIONS

Overall, there is good agreement between laboratories
using HPLC, LCMSMS and RIA methodology to
determine 25(OH)D, however modest variability persists.
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0 ' y = 1.12?x + 1.1?74 R? =' 0.95 i i . _ 2.0 4'0 6'0 - . o N - N - -
g od b e e for which lab A obfained o Laboratory A serum 25 (OH)D (nglmi; HPLC) Mean of Lab A and Lab B (ng/m) Based upon this variability, use of a “cutpoint”diagnostic
corrected Dy measurement ora sample Torwhich iab A obtaine 25(0OH)D measurements compared using linear sample approach (e.g., 30 ngZ/ml) will continue to variably

a value of 28.1 ng/ml. This adjustment reduced mean between lab , : : PR o
. regression and Bland-Altman analyses (Analyse-it, _ Figure 3a-d: Clinical 25(OH)D Results. Excellent correlation is observed . PRI _ L _
bias for labs B and D. Le%ds UK) yses ( y _ ; : | between labs (Figure 3a-c). However, modest systematic bias is observed. Identify individuals as having vitamin D inadequacy
| TR TCNRNE TR AR Laboratories Specifically, the mean bias compared with lab Ais 2.9, 3.9 and 5.1 ng/ml depending on the laboratory utilized.
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In conclusion, the current clinical measurement of 25(OH)D in N o e e THPLC Lowews HRLC  Louews D0 Ctes
these '-four |ab0rator:ies resu|-ts- in the -majority of these individuals S)_/StematIC bIaS Was aSSGSSGd by _detel’mlna'[IOn Of the Figure la-c: DEQAS Data: There is gOOd agreement of mean 25(OH)D for labs B, C and D respecti_vely. This bias is Cl_early demonstrated by the S StematIC bIaS IS resent between Iaboratones
vitamin D status being classified similarly. Moreover, between lab difference of each measurement in labs B-D compared concentration (1a) for these two serum specimens among the 71 Bland-Altman plot comparing labs A and B (Figure 3d). y _ P : _ ’
agreement overall Is good to excellent. Use of even a single to lab A ("delta” 25(OH)D) reporting laboratories using the Diasorin RIA, HPLC or LCMSMS suggesting that use of calibrator(s) will enhance between
calibrator will improve, but not resolve, between-lab variability. For data “correction.” each individual value from labs methods. 25(0H)D mean (SD) values (ng/ml) are as follows: Sample 1: laboratory agreement.

5-D was subsequently multiplid by the ratio of the 4

reemen rli | SURT s : . . , .

agreement apped cly 1o Tequire Use Of more thah one calibrator” value obtained in the respective lab

calibrator and measures to enhance 25(OH)D assay precision. _ _ (SD). However, when values are considered on an individual basis, e R
compared to that obtained in lab A substantial between laboratory variability is evident (1b). The dotted '

line depicts 30 ng/ml, a widely accepted definition of optimal vitamin
D status. Assessment of individual values from the 11 reporting labs
using HPLC suggests a systematic offset (1c).
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Further measures to improve between clinical laboratory
agreement appear likely to require measures to enhance
25(OH)D assay precision.
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INTRODUCTION

Measurement of circulating 25(OH)D is accepted as the best 5 20 30 20 %o §)
clinical indicator of an individual’s vitamin D status. As such, Lab A (HPLC) 25(OH)D (ng/ml)
25_(OH)D r_neasur_ement_ has_beco_me w_m!ely utlllzed_b_y clmlcu_ins Table 1: 25(0H)D Inter-Assay Precision (%CV)
with the diagnosis of vitamin D insufficiency or deficiency being
made, and treatments prescribed, based upon these values.
However, In the recent past substantial between-laboratory
variability has been present. This study evaluates the agreement
of 25(OH)D measurement in four U.S. clinical laboratories and B
investigates the utility of a single calibrator as an approach to C 9.7 135 11.6 10.7 8.8 8.4
improve between-laboratory agreement. D
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_ : Figure 4: Demonstration of Systematic Bias. Support for between
25(0OH)D Concentration “Low” “Mid” “High” laboratory differences in assay calibration is gained by the demonstration
Laboratory | 25(OH)D, | 25(OH)D, | 25(0OH)D, | 25(0OH)D, | 25(0OH)D, | 25(0OH)D, that value of the vast majority (89%) of specimens from labs B, C and D are
A 12.6 39 4.9 26 32 33 greater than the value from lab A. Data presented as “delta” 25(OH)D (the
114 116 38 33 32 79 valu_e obtgined In lab B-D minus that obtained in lab A) versus t_he valug
obtained in lab A. Mean “delta” values (SEM) for labs B-D on right of figure.




