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ABSTRACT

Purpose: When vitamin D3 is deficient in the body, it leads to osteoporosis, fractures at high risk. In addition, vitamin D3 deficiency
is also associated with the pathogenesis of certain cancers and other diseases including multiple sclerosis, type 1 diabetes. In fact,
the number of prescriptions for vitamin D3 requested to the Department of Nuclear Medicine at Asan Medical Center was increased.
As such, the examination of vitamin D3 in the Department of Nuclear Medicine is a test that provides clinically meaningful indicators.
However, due to the difficulty of stopping the production of the previously used vitamin D3 RIA reagent (DIA source ImmunoAsays®,
Belgium) to measure vitamin D3, a validity assessment experiment was conducted on vitamin D3 RIA reagent (Shinjin, Korea).
Materials and Methods: For about two months from February 1 to March 31, 2023, the result values of the two reagents were
analyzed for various concentrations of vitamin D3 samples (N=45) requested to the our clinic. The effectiveness of the alternative
reagent was evaluated using the correlation coefficient between the existing and alternative reagents. We also measured the
correlation coefficient between the 25-OH-vitamin D (Total) and the vitamin D3 reagents and the correlation with high performance
liquid chromatography/mass spectrometry (HPLC) was analyzed. In addition, we caculated the difference(%) of the target value
of the DEQAS(vitamin D External Quality Assessment Scheme, UK). The inter assay, intra assay, analytical sensitivity and recovery
were evaluated for alternative reagents. Results: The correlation coefficient between the existing and alternative vitamin D3 kits was
close to 1 with R>=0.7556(p<0.001) and there was good correlation between the 25-OH-vitamin D(Total) kit and alternative vitamin
D3 kit with R%=0.9409(p<0.001). The correlation coefficient between the alternative vitamin D3 kit and HPLC measurement was close
to 1 with R?=0.8384(p<0.001). In case of difference(%) assessment with DECAS reagents, the alternative vitamin D3 kits showed
7.17,10.90, 15.10, 20.63, 20.52 in January 2022 and 1.02, -0.42, -0.04, -13.62, -12.50 in July2022 respectively. As a result of measuring
the intra assay, the Coefficient of Variation (CV) value of the alternative vitamin D3 kit were 13.35, 7.73, 9.28 in low, medium, high
concentration respectively. In case of the intra assay, CV value were 14.65, 6.10, 7.25 in low, medium, high concentration respectively.
Except the CV value of low concentration, they were acceptable. The analytical senstivity was 0 ng/mL. But the recovery rate(%)
performed not good enough at 30~162. Conclusion: Alternative reagents showed high correlation with existing reagents (p<0.001),
25-OH-vitamin D (Total), and high correlation with HPLC (p<0.001) and due to its high consistency with DEQAS materials, it is thought
that reagents can be replaced and provide quantitatively reliable results. Considering that the normal level of the reference value
of the alternative reagent is 30 to 150 ng/mL, it does not seem to be a major clinical problem, but further experiments need to
be checked. Based on this, it is thought that even if the reagent of vitamin D3 is changed, accurate test data can be continuously
provided.
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Arbs ZF ARAPEE AAE 323 A ol ok AAISESIT BIERR D3 7] Al koA Al ekate] g2 7tk sk
457119] L3 LA E A Ak = 35] SA5to] 33] Z}Zke] A itA| 4} 33 o] HAISE TSI A= 10 7h7t
S o)dAolg} shqit. 12|l flek 5 At AA = HIET] D3 A|2Fat 25-5F0] EEAIHERI D(25-OH-vitamin D) A] 2f(DIAsource
ImmunoAssays®, Belgium)2] ZTHgtS H] 1w sto] /Al ~E FH6F1 1L, HIERI D3 A2k} A 5F B4 0] 759t 145 A A =rtE
Jefju]/ A2 7] (High Performance Liquid Chromatography, HPLC)(Thermo Fisher Scientific Inc, USA)2}2] 44 8Hd & 2450 & A
oko] A=F Zholl thgh Al 2| =& 7}stei Tt ¥ink ofu]2l DEQAS (Vitamin D External Quality Assessment Scheme, UK) | 4] Tojjsl=
Aeye] 222 AF8sto] DEQAS A=we] E2l0] Hlely] D3 EFAl Zhat 71 2 oA A|eke] HIEF D3 2472 Difference(%)
& AU = oA Aloke] S 2 SAY et 2AA vzt 42 ol 84S B7lellt el D3 7]
Aok 2l oA AJok2 HPAFHE o 57 H (Radioimmunoassay, RIAYS AHE-SFRL L, 4] A] ARS8 A5 257]+= Freedom evo(Tecan,
Switzerland)©] 1L, ZH0HA A& 7]+= Dream GammalO(Shinjin, Korea)E ©]-&5}o] Z75}3Itt. 54 A 0ll= Microsoft Excel 2007

(Microsoft Corporation, USA)Z} SPSS(IBM Corporation, USA) X2 T158-5 AF25}0] paired t testZ! A A~ 241 S Al3YsIA Tt
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3. AAH
H]EF] D3 7] Al2ke] AL HH-2 Alatol] ZA| 100 PLEZY 100 pLE 2576t A E 2] 2] H(acetonitrile) 500 PLE B &
o] Aeth 1 5 A200A4 800-1,500 G| £ & SEIF AR B E oto] AF WS FETH FE5H S 100 UL} incubation
buffer 400 uL2F F A2} 50 ULE A7} 2| 58 Al 25 & *E‘%Oﬂ/ﬂ 300-700 pm -2 120 59t Bke3it} Hh2o] B2t &
Ak Ul A& el o 2 23] A H -;?— Al 74]27& A PE}(Tabl
50 L, EFY 50 uL, A1E 2 2] H(acetonitrile) 200 UL E HF &
Al 20]| A 300 rppm o2 902 OJ = J ST %Cﬂ% %?J St EAAFS RE tubeo]] 100 pL 3 5 A1L20f|A] 300 pm &
60+ &9 HESett) vh3o] 1 & SR/4= 23] A|H & 0k A5 7] 2 A STk Table 1).

Table 1. Overview of 25-OH-H|E}2I D3 RIA kits method.

Vit D3 RIA Kit(DIAsource ImmunoAssays®, Belgium) Vit D3 RIA Kit(Shinjin, Korea)
Calibrator, Control, Sample 100 uL 50 uL
Acetonitrile 500 uL 200 pL
Centrifugation R.T* 800-1,500 G, 5 min R.T 300 rpm 90 min
Supernatant 100 uL Aspiration
Incubation Buffer 400 pL -
Tracer 50 puL 100 puL
Incubation R.T 300 rpm, 120 min R.T 300 rpm, 60 min
Washing W.S™ 2 mL twice D.W 2 mL twice
Gamma counting 1 min 1 min

R.T": Room temperature
W.S™: Washing solution

21}
L Al2} 2t 5% AE4 43

HEFRI D3 A S Al Alefo.z 3] Hha 9]t 23} 7]& AloFat thA| Aleke] AdatAle+= 2+ 0.80,0.66, 0.760] ™ 33] HH= A3
gt sgaate] Al 0772 B o] g0l H = H ek 2 f-o] - W Aol 7t @l Thp >0.05)(Fig.1).
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Fig. 1. This is the correlation between Vit D3 RIA Kit(DIAsource ImmunoAssays®, Belgium) and Vit D3 RIA Kit(Shinjin,
Korea).
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Fig. 2. This is the correlation between Vit D3 RIA Kit and and Total Vit D RIA Kit(DIAsource ImmunoAssays®, Belgium).
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Fig. 3. This is the correlation between Vit D3 RIA Kit and Vit D3 using HPLC.
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2. DEQAS(HIEII D External Quality Assessment Scheme, UK) 22 =8

DEQAS+= HIEF D S731e] 2414 A=lde A7) Qo AHE 7|He 2, CLSI3T-AS 7|02 e 54 ThEo] A
s Al5-3th DEQAS A2 E2 5 January 20222 606, 607, 608, 609, 6102} July 20222] 616, 617, 618, 619, 620E3 10749] &
212 RIA 7|2 9tz A eko 2 ZAATeIIT DEQAS A = e] &3 9] difference(%) A2 HIEFT D3 RIA 712 A]2Fo| January 2022

oA Z}Z} -69.22, -74.02, -48.86, -10.05, -54.07°] 2L July 202201|A] Z}Z} -52.03, -20.30, -8.75, -40.41, -15.902 =A =] 21 ct H]EM D3 of
A| AJ2F2- January 20220114 ZF2}7.17,10.90, 15.10, 20.63, 20.52 O] 2L July 202201141 ZF2} 1.02,-0.42, -0.04, -13.62, -12.502 =74 =] 31T},
B3 7 AK(parallel test)A| difference(%)2] &1-87 |52 A5t 20%C|U, S5+ 10%C] W2 AskaL gtk o]2]st 7|&o 2 it
< wfjoll= g = ek &2 2] difference(%) w2 THA Al2fo] 7] AlekE T B §-9] 3 k- LFERI QITH Table 2).

Table 2. The comparison of differennce(%) between DEQAS 25-OH-VitD3 and two kit values.
Sample No. DEQAS Target (ng/mL) Vit D3 RIA Kit(DIAsource) Difference(%) Vit D3 RIA Kit(Shinjin) Difference(%)

January 606 40.99 2422 -69.22 44.15 717
2022 607 34.46 19.80 -74.02 38.67 10.90
608 21.67 14.56 -48.86 25.53 15.10
609 11.70 10.63 -10.05 14.74 20.63
610 22.76 14.77 -54.07 28.63 20.52
July 616 2428 15.97 -52.03 24.53 1.02
2022 617 23.40 19.45 -20.30 23.30 -0.42
618 16.87 15.51 -8.75 16.86 -0.04
619 15.30 10.90 -40.41 13.47 -13.62
620 11.14 9.61 -15.90 9.90 -12.50
3. MUE &%

HEFY] D3 tiA] AloFe] 247 9 =Y AW S HANSIo] H 3, EFH2(Standard Deviation, SD), ¥ o] A4
(Coefficient of variation, CV)(%)S T8ttt 247 AUt = 2, & 1% w04 24 barchS Balsto] 38 24511 242} 1335,
7.73,9.282] Ho] A4 —L%E}LHO*E}(Table 3). AW HEEE A, &, 15E0i|A 3 batchol] 58] A5+ 1L 242} 14.65, 6.10, 7.259]
Ho|Al+E YeP ATt EUo|A = FLE 2] 5185 10%CIH(H 52 - 15%CIH)= Astal it o] 3t 7|F o=
A kIR el = el C}(Table 3).

Table 3. Inter assay precision and Intra assay precision of Vit D3 RIA Kit(Shinjin, Korea)

Low concentration Medium concentration High concentration
Inter assay(ng/mL) 13.9 41.0 784
14.1 46.8 734
11.0 41.1 88.0
Mean(ng/mL) 13.0 43.0 79.9
SD* 1.73 332 7.42
CV " (%) 13.35 7.73 9.28
Low concentration Medium concentration High concentration
Intra assay(ng/mL) 11.0 50.5 58.9
13.8 57.1 57.6
14.8 552 58.5
Mean(ng/mL) 133 52.7 61.6
SD” 1.95 321 4.46
CV ™(%) 14.54 6.10 7.25

*SD : Standard deviation
*CV : Coefficient of variation
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4. BN BT X
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