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Abstract Background: Vitamin D (Vit D) deficiency, as determined by blood concentrations of 25(OH) Vit D
forms, creates musculoskeletal disorders. Competitive immunoassay or its sister technique protein-binding assays,
performed on fully automated or manual instruments are commonly used 25-OHD-measurement methods. To
maintain compatibility and competitiveness, clinical laboratories acquires analytical instruments from more than one
vendor/company to maintain level of competitiveness, edge regarding availability of best of the best technology and
compatibility of every instrument. Aim: Present study describes assessment of compatibility and precision of
Vitamin D analyses on two Immunoassay instruments, Beckman Coulter Access 2 and Roche Cobas E411.
Materials and Methods: Blood samples were collected from 100 individuals/patients for 25 OH-Vit D, 25 each from
diseases population (groups I, Il and Il1) and 25 healthy individuals (group 1V) and analyzed for 25-OH-Vit D on
Cobas e411 using electro-chemiluminescence (ECLi) immunoassay technology (Roche Diagnostics, Basil) and
Beckman Coulter Access 2 using chemiluminescence technology (Beckman, USA). Data was compared statistically
by using SPSS ver 20.0 (USA), regression correlation analysis and considered significant when P < 0.05. Results:
Regression correlation analysis exhibited excellent compatibility and two instruments standardization with R2 0.988
(Fig 1), R2 0.9903 (Fig 2), R2 0.9877 (Fig 3) and R2 0.996 (Fig 4) manifesting precision of 98.8%, 99.03%, 98.77%
and 99.6%, respectively. Regression Y intercepts of all four groups shows calculations as y = 0.9172x+0.869, y =
0.9883x+0.2252, y = 1.0057x -0.093 and y = 1.01017x -0.421, respectively. Conclusion: Regression R? data
exhibited linearity upto R2 0.996, translating reproducibility and compatibility ranging from 98.8% to 99.6% by
comparative analysis on Beckman Access and Cobas e411 for 25-OH-Vit D. All previous studies of similar
objectives at international forum also support our findings and suggested observations.
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Introduction

Vitamin D (Vit D) is a fat soluble vitamin, by product of sterols and its deficiency, as determined by blood
concentrations of 25(0OH) Vit D forms, creates musculoskeletal disorders [1,2]. Our population being Vitamin D
deficient, demands analysis ad labitum, resulting in voluminous samples, consequence of which laboratories shifting
to more and more fully automated immunoassays [3]. Vitamin D is related to secosteroids, exists in two forms—one
made by skin when exposed to UVB sun rays (cholecaliferol, vitamin D3) and the other made by plants
(ergocalciferol, vitamin D2) [4]. In liver vitamin D undergo hydroxylations to form 25-hydroxyvitamin D [25(OH)
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D] and in kidneys into 1,25-dihydroxyvitamin D [1,25(OH)2D]. It is reported that 1,25(0OH)2D is the biologically
active metabolite, however 25(0OH)D characterized best and true nutritional status of Vitamin D reflecting calcium
absorption and deficiency status [3,5].

The amplified requirements for 25(OH)D analysis in deficient population has led to the beginning of analytical
methods based on principles devoid of isotopes and more towards immunoassay categories such as competitive
protein binding (CPB) and/or chromatography such as high-performance liquid chromatography (HPLC) with
tandem mass spectrometry detection (LC/MS) [6-8]. Competitive immunoassay or its sister technique protein-
binding assays, performed on fully automated or manual instruments are commonly used 25-OHD-measurement
methods, whereas chromatographic techniques HPLC/UV and tandem mass spectrometry (LC-MS/MS) are
considered expensive, time consuming and requires specialized-references and specifically expert staff [9.10].
Generally, allover the world, automated immunoassay (MEIA, ELISA, iECL etc) or protein-binding assays are
known simple methods, easy to maintain, allows sharp throughput and compatible immunochemistry analysis on
routine analyzers [6,8,10]. To maintain compatibility and competitiveness, clinical laboratories, especially those
within tertiary care hospitals, always acquires analytical instruments from more than one vendor/company. Reason
are obvious, to maintain level of competitiveness, edge regarding availability of best of the best technology,
compatibility of every instruments for opting variable analyses preference and off course better prices.

Present study describes compatibility and precision of Vitamin D analyses on two Immunoassay instruments,
Beckman Coulter Access 2 and Roche Cobas E411.

Materials and Methods

Research protocol and Sample selection

Hundred patients (males = 50; females = 50, age range = 26-50 yrs) with either bone diseases, osteoporosis, arthritis,
bone pains for groups I, 1l and 11l (diseased population) and patients with healthy demeanor for groups IV were
selected for Vitamin D (25-OH-D) comparative precision analyses. Study period for this prospective study was
from July 1st 2018 to 1% Dec 2018. Samples were selected from normal subjects (non diseases, with no complaints
of bone pain and Vit D greater 30 ng/ml; n =25 and patients with bone diseases, osteoporosis, arthritis, bone pains (n
= 25 each, with 25-OH Vit D less than 30.00 ng/ml). The patients who are on steroid therapy, underwent surgery,
suffering from renal impairment were excluded from the study.

Precision analysis of Total Vitamin D (25-OH Vit D) on Immunoassay analyzers

Previously described protocols were followed for standardization [11,12]. Blood samples were collected from 100
individuals/patients for 25 OH-Vit D, 25 each from diseases population and 25 patients with good healthy status in
Clot activator tubes. Plasma was separated and analyzed for 25-OH-Vit D on Cobas e411 using electro-
chemiluminescence (ECLi) immunoassay technology (Roche Diagnostics, Basil) and Beckman Coulter Access 2
using chemiluminescence technology (Beckman, USA). Normal and compromised reference range of 25-OH-Vit D
are less than 20 ng/ml (Deficiency), 21-29 ng/ml (insufficiency), 30-150 ng/ml (Desirable-normal). The data was
compared statistically by using SPSS ver 20.0 (USA), regression correlation analysis and considered significant
when P < 0.05.

Results

Data is presented in Fig 1 to 4. One hundred patients (males = 50; females = 50, age range = 26-50 yrs) with either
severe bone diseases, osteoporosis, arthritis (group I, Fig 1), mild Osteoporosis and bone pains group Il (Fig 2),
patients of arthritis and osteoporosis under treatments (Group Ill, Fig 3) and healthy patients with normal clinical
status (Group 1V, Fig 4) were selected for Vitamin D (25-OH-D) comparative precision analyses.
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Fig 1: Precision analysis of Total Vitamin D (25-OH Vit
D) on Cobas E411 and Access 2 from patients with
significant deficiency
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Fig 2: Precision analysis of Total Vitamin D (25-OH-Vit
D) on Cobas E411 and Access 2 from patients with mild
deficiency
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Fig 3: Precision analysis of Total Vitamin D (25-OH-Vit
D) on Cobas E411 and Beckman Access 2 from patients
with insuffiency
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Fig 4: Precision analysis of Total Vitamin D (25-OH-Vit
D) on Cobas E411 and Beckman Access 2 from patients
with normal values
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Regression correlation analysis exhibited excellent compatibility and two instruments standardization with R2 0.988
(Fig 1), R2 0.9903 (Fig 2), R2 0.9877 (Fig 3) and R2 0.996 (Fig 4) manifesting precision of 98.8%, 99.03%, 98.77%
and 99.6%, respectively. Regression Y intercepts of all four groups shows calculations as y = 0.9172x+0.869, y =
0.9883x+0.2252, y = 1.0057x -0.093 and y = 1.01017x -0.421, respectively.

Discussion

In our presented standardization and precision analyses study of 25-OH Vit D, excellent compatibility was noted
among both Roche Cobas E411 and Beckman coulter Access 2 immunoassay analyzers, works on iECL and ECL
technologies, respectively. Regression data exhibited linearity upto R2 0.996, translating reproducibility and
compatibility ranging from 98.8% to 99.6%. Previous studies regarding similar comparative data exhibited
regression upto 0.716 to 0.863 when Vitamin D was analyzed on Roche’s Cobas E411 and Abbott’s Architect [13].
Similarly, when 25-OH Vitamin D was analyzed on six major immunoassay analyzers, Beckman Coulter’s Access2
and UniCel DxI 800, Abbott Diagnostics’s ARCHITECT i2000SR, Siemens’s ADVIA Centaur XP, DiaSorin’s
Liaison XL and Roche’s Cobas MODULAR E170, its assays produced variable results as compared to LC/MS/MS,
suggesting presence of Vitamin D2 interferes with recovery of 25 OH Vit D (also known as total vitamin D) [14].
Moreover, VIDAS® method for analyses of 25-OH Vitamin D assay exhibited exceptionally good correlation to the
LC-MS/MS results with R2 of 0.93, confirming reproducibility and standardized activities of both methods [15]. A
recent past study also advocated similar performance for four different immunoassay analyzers by Siemens,
DiaSorin, Abbott and Roche [9], where variable outcomes were noted, but acceptable as per performance and
variance. A very recent report regarding comparative analysis of 25-OH-Vit D on Beckman Access and Abbott
Architect noted recovery of 84.1% to 91% with regression linearity of 0.841 to 0.91 [16]. Our study showed marked
correlation, compatibility, linearity amongst both analyzers (of different make and model), advocating shifting of
tests on either of the instruments, whenever need arise, without worrying about quality assurance.

Conclusion

Standardized and precision related outcome was noted by our study of 25-OH Vit D on two different analyzers,
Roche Cobas E411 and Beckman coulter Access 2 immunoassays. Regression R2 data exhibited linearity upto R2
0.996, translating reproducibility and compatibility ranging from 98.8% to 99.6%. All previous studies of similar
objectives at international forum also support our findings and suggested observations.

D

£

@

\ Chemistry Research Journal

—

=

46



Sultanal et al Chemistry Research Journal, 2019, 4(3):43-47

References

[1]. Holick MF. 2007. Vitamin D deficiency. N Engl J Med, 357:266-281

[2]. Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. 2011. Evaluation, treatment, and prevention of vitamin
D deficiency: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab, 96:1911-30.

[3]. Freeman J, Wilson K, Spears R, Shalhoub V, Sibley P. 2015. Performance evaluation of four 25-
hydroxyvitamin D assays to measure 25-hydroxyvitamin D2. Clinical Biochemistry, 48:1097-1104

[4]. Holick MF, Chen TC, Lu Z, Sauter E. 2007. Vitamin D and skin physiology: a D-lightful story. J Bone
Miner Res, 22(Suppl. 2):V28-33.

[5]. Heaney RP, Barger-Lux MJ, Dowell MS, Chen TC, Holick MF. 1997. Calcium absorptive effects of
vitamin D and its major metabolites. J Clin Endocrinol Metab, 82:4111-4116.

[6]. Holmes EW, Garbincius J, McKenna KM. 2013. Analytical Variability Among Methods for the
Measurement of 25-Hydroxyvitamin D Still Adding to the Noise. Am J Clin Pathol, 140:550-560

[7]. Hollis BW. 2008. Assessment of vitamin D status and definition of a normal circulating range of 25-
hydroxyvitamin D. Curr Opin Endocrinol Diabetes Obes. 15:489-494.

[8]. [8] Roth HJ, Zahn I, Alkier R, et al. 2001. Validation of the first automated chemiluminescence protein-
binding assay for the detection of 25-hydroxycalciferol. Clin Lab, 47:357-365

[9]. Farrell CIL, Martin S, Mc Whinney B, Straub I, Williams P, Herrmann M. 2012. State-of-the-art vitamin D
assays: A comparison of automated immunoassays with liquid chromatography-tandem mass spectrometry
methods. Clin Chem, 58:531-542.

[10]. Wielders JPM, Carter GF, Eberl H, Morris G, Roth HJ, Vogl C. 2015. Automated Competitive Protein-
Binding Assay for Total 25-OH Vitamin D, Multicenter Evaluation and Practical Performance. Journal of
Clinical Laboratory Analysis 29: 451-461

[11]. Alam JM, Sherwani SK, Hussain A, Matinuddin S, Kausar R, Ahmed A, Ansari MA. 2014. Comparative
assessment of analytical performance of conventional chemistry analyzer and modular Cobas 6000 system
using routine chemistry parameters. Middle-East Journal of Scientific Research 21(8): 1283-1287

[12]. Alam JM, Noureen S, Sultana I. 2017 Assessment, contemplation and management of pre-analytical errors
in Thyroid function test profiles and subsequent achievement of efficiency in Turnaround time and
volume.. JISET - International Journal of Innovative Science, Engineering & Technology 4 (7): 31-34

[13]. Martins-Costa P, Martins H, Bravo F, Cruz M, Reis J, Oliveira JC. 2013. Comparison of automated
methods for measurement of 25-hydroxyvitamin D. Clin Lab, 59(7-8):885-91.

[14]. Wyness SP, Straseski JA. 2015. Performance characteristics of six automated 25-hydroxyvitamin D assays:
Mind your 3s and 2s. Clin Biochem. 48(16-17):1089-96

[15]. Moreau E, Bacher S, Mery S, Le Goff C, Piga N, Vogeser M, Hausmann M, Cavalier E. 2016. Performance
characteristics of the VIDAS® 25-OH Vitamin D Total assay - comparison with four immunoassays and
two liquid chromatography-tandem mass spectrometry methods in a multicentric study. Clin Chem Lab
Med. 54(1):45-53.

[16]. Yis OM, Bugdayci G, Sonmez CA, Yildiz RN. Analytical evaluation of Vitamin D measurements in
Routine laboratories. Clin Lab 2019. 65 (3): doi: 10.7754/Clin.Lab.2018.180731

N
)

X Chemistry Research Journal

B
)

o,
e

5
(g

47


https://www.ncbi.nlm.nih.gov/pubmed/?term=Martins-Costa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Martins%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bravo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cruz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reis%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=24133920
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wyness%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=26272200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Straseski%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=26272200
https://www.ncbi.nlm.nih.gov/pubmed/26272200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreau%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A4cher%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mery%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20Goff%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piga%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vogeser%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hausmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cavalier%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26124054
https://www.ncbi.nlm.nih.gov/pubmed/26124054
https://www.ncbi.nlm.nih.gov/pubmed/26124054
https://www.ncbi.nlm.nih.gov/pubmed/26124054

