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Comparative Evaluation of 25—-OH-VitD and 25—-OH-VitD3

by Radioimmunoassay

Young—ji Lee, Ji—hye Park, Soo—yeon Lim, Jun—hong Cheon and Sun—ho Lee
Department of Nuclear Medicine, ASAN Medical Center, Seoul, Korea

Purpose  Vitamin D is essential for maintaining bone health, controling cell proliferation or differentiation,
strengthening immune function by controlling calcium metabolism in the body. Vitamin D deficiency
can lead to increase the risk of rickets, osteoporosis, cardiovascular disease, diabetes and cancer.
Especially, South Korea is one of the highest population proportion of vitamin D deficiency. Accurate
determination of levels of 25-OH-VitD or 25-OH-VitD3 in blood serum is required for the diagnosis
and treatment of vitamin D deficiency. In this study, radioimmunoassay of 25-OH-VitD and
25-OH-VitD3 was performed and compared to evaluate the effectiveness of Vitamin D radioimmunoassay.

Materials and Methods  Serum 25-OH-VitD and 25-OH-VitD3 levels were measured using radioimmunoassay. The interrelationship,
reproducibility and population distribution rate were evaluated. In addition, the internal quality control was
performed at Asan Medical Center from April 2017 to June 2019 and the result of external quality control
(Interagency proficiency evaluation) of first and second half of 2018 hosted by the Korean Society of Nuclear
Medicine Technology (KSNMT). Both tests were measured by same manufacturer's reagent.

Results  25-OH-VitD showed a strong positive correlation on 97 samples, as 25-OH-VitD3 x 0.9 + 0.3 (R
>0.9). In repeated measurement, the average Diff(%) value of the reproducibility evaluation of
25-OH-VitD and 25-OH-VitD3 were 7.7% and 7.4%, respectively. Population distribution results
showed no statistically significant differences(p>0.05). The resultant value of internal quality control,
which measured from April, 2017 to June 2019 in Blood test room of Nuclear Medicine at Asan
Medical Center, showed average (CV%) 6.2% and 6.8%, respectively. As a result of the external
quality control (interagency proficiency evaluation) Z value obtained under 2.0, as shown below;

Analytes First half of 2018 ' Second hal_f of 2018 _
Low Medium High Low Medium High
25-OH-VitD - 1.10 -1.00 -0.90 - 0.80 -0.30 -0.10
25-OH-VitD3 +0.22 +0.47 +1.10 -0.01 +1.50 +1.30

Conclusion  The interrelationship, reproducibility, population distribution rate, internal quality control and external
quality control between 25-OH-VitD and 25-OH-VitD3 radioimmunoassay shows superior outcome.
Radioimmunoassay, which can be alone measured in the blood as 25-OH-VitD or 25-OH-VitD3, is
considered suitable screening tests for the diagnosis of vitamin D deficiency.
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A3} B2} % 25-0H-VitD3 HAS Al 33974 tharo =
25-OH-VitD32} 25-OH-VitD2] ZAz}ghe B A5t}

2. H|lu oty

J
o %

(Radioimmunoassay, RIA)S.Z =73t
5-OH-VitD39] Z31}= SPSS 54 =271
W olgato] AEHY, WA, BAT HELG WL 3

7¥shaict. T3 20179 49of A 20199 6H7HA] Azobit
B Hofstat AP A oA AT WEA ke ot

it oet7| st slof A =St 20181 A7), st
QEA =W (7] B s¥= Frhol it 4
i g7haht.

25-OH-VitD A= 250H Vitamin D Total RIA KIT
(DIAsource ImmunoAssays SA, Belgium), 25-OH-VitD3+=
250H Vitamin D3 RIA KIT(DIAsource ImmunoAssays SA,
Belgium)& AF8-51%9 ™, Microlab AT plus+2(Hamilton
Company, USA)Z} COBRA T (Pakard Instrment Co. Inc,
USAYE AMgslo] ATlgre 24t

<
=

3. AAL L™

25-OH-VitD9] HA} 342 oS3} 7t} Coating tube
o] standard, control, sample2 25ul £F % buffersS
S00uL EZ3ho] Al 2o A 247k B4t 480 pm RAC R
gh-g-gtth. 1ok tracers S0uL E5 & Aol 4 147k
59t 480 rpm ZAC 2 HESSkch ulx]wro 2 washing
solution© 2 28] A2 F 7k} 7eelo] 187+ A=l

25-OH-VitD39] HAF B> FE31 Hhg TA= U
W & AL test tubeo] standard, control, sampleZ
100ul £ & o EYEZHS 500ul 53 o5 72 &
QF F-5] mix & A4 1500g 2102 55 F2F ¢4
sejelo] oloj it £ 14 F Q5T A5 100L
£ coating tubeo]] £3}11, buffer 400ul®} tracer 50ul £
Z3ho] A2oA] 2417t 4k 480 pm E71 02 WA
o}x]ak S 2 washing solution© 2 23] A& & Zo} 712

of 17+ Al&3ttk(Table 1).

Table 1. Differences between 25—0H-VitD and 25—0OH—-VitD3
inspection methods

(AAFE) 25-OH-VitD 25-OH-VitD3
A7 RIA RIA
Ha]uH Coated tube Coated tube
AA| 25uL 100ul
opEES - 500uL
PAE(F2) - 1500g 5=
g5 - 100ul
Buffer 500ulL 400ulL
RS AT 24021 :
Tracer®f 50ul 50ulL
HESAIZE LAz 2A%k
A= 23] 22)
A2 1 =
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S 01| oI5t 25-OH-\/itD2F 25-0H-\itD32 H|i

7t

4 15 17.2 19.7
16 28.7 239
1 AbRA 17 16.3 15.3
18 132 18.6
oS AAE WAHGRWoR 23W A - Ty o
25-OH-VitD$} 25-OH-VitD32] AFA| 4= 091762 A3 2(1) ;?i ;(2)3
Al=7F 0.90 o]/l et Fo] AU AE H AU th(Fig. 22 30.8 33.4
1). 23 36.3 39.6
25-OH-VitD & 25-OH-VitD3 (N=97) 24 33.5 35.6
25 38.6 40.5
26 35.6 34.8
- h 09176 (R > 09) 27 323 342
B ' 28 37.7 39.7
g 29 76.6 76.6
i i 30 108.0 118.0
ot 25-OH-VitD3 (ng/ml)
No 1 2
25-0H-VitD3 (ng/mL) 1 4.1 33
Fig. 1. Correlation between 25—OH-VitD and 25—OH-VitD3 2 7.7 74
3 8.3 7.8
2 IHgd)g 4 10.1 11.1
5 13.5 12.6
30709 AAlE whE 2gstel Ae Boke A3t ° 22 2
25-OH-VitD2] Ht diff(%) #h2 7.8%, 25-OH-VitD3= ; 1;? i;i
7.5%0. 82 2= ek & HA BE Add B Bt 9 174 174
diff(%) zko] 10.0% o]alo|m g & Ao] S48t Aoz 10 16.6 159
wehE TH(Table 2). 11 21.9 20.9
12 153 18.0
Table 2. Reproducibility results for 25—OH-VitD and 25—OH-\itD3 13 20.1 21.2
14 20.0 24.1
25-OH-VitD (ng/mf) 15 224 21.7
No 1 2 16 22.1 252
1 49 49 17 232 24.1
2 5.9 5.0 18 286 335
3 74 7.1 19 29.0 279
4 5.7 6.8 20 30.7 319
5 11.5 11.7 21 358 315
6 10.4 92 2 44.6 454
7 7.8 7.2 23 46.0 459
8 15.6 15.3 24 51.9 53.5
9 15.6 14.5 25 51.8 438
10 13.9 14.0 26 50.1 52.7
11 18.9 19.1 27 68.8 733
12 5.7 6.3 28 73.0 78.7
13 20.5 21.4 29 81.1 90.4
14 16.3 18.0 30 127.0 133.0
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Table 3. Internal quality control results of 25—0OH—-VitD and 25—0H—-VitD3
2y QC | 17¢d | 17¢d | 179 | 179 | 17 | 17 | 17¢ | 1799 | 1799 | 18 | 18 | 184 | 18y | 18y
whe (CV%)| 04 | 05€ | 06 | 07 | 08 | 09 | 10 | 119 | 12¢ | 01 | 02¢ | 03 | 04 | 05¢
25-OH- | C-1 3.6 4.5 4.4 9.9 4.6 7.9 9.5 35 5.9 9.5 8.8 8.8 7.6 5.5
VitD C-2 35 2.6 5.8 7.5 4.0 8.2 6.1 53 34 8.3 54 5.5 7.8 9.1
25-OH- | C-1 5.8 4.2 8.2 54 5.9 6.9 6.0 4.4 4.7 42 6.5 8.2 7.9 6.2
VitD3 C-2 4.7 4.6 53 49 6.7 6.0 7.0 4.6 3.8 74 5.0 8.2 7.0 73
A QC 18 | 18 | 18 | 18y | 18 | 18¢ | 18 | 199 | 199 | 199 | 19¢ | 199 | 199 Me
T HCV%)| 062 | 07 | 08 | 09 | 109 | 11 | 120 | 01 | 020 | 03 | 04 | 05 | 06 an
25-OH- | C-1 9.7 7.7 4.7 9.3 43 6.7 4.5 7.0 2.9 2.9 52 73 73 6.4
VitD C-2 7.4 7.0 5.0 3.9 9.1 5.8 7.0 6.6 54 54 42 6.6 34 59
25-OH- | C-1 5.0 5.8 9.7 8.7 8.5 7.5 8.6 9.8 73 73 52 9.4 7.9 6.9
VitD3 C-2 8.9 6.3 9.6 8.0 7.9 8.2 7.9 7.9 5.9 5.9 8.4 8.8 6.9 6.8
3. BPRCHED 4, WRE=a2
2o 4] HlEFIDS| tigk Zw 7]Z 0= 25-0H-VitD 20174 49ol|A4] 20199 6971 Algolatg Y lo)st
ZALe] 1AL 10 ngml ojsh= AW, 10 ~29 FEE 3 FZIAAo|A ZAF 25-OH-VitDe] W3 =)

EFE, 30 ~ 1002 F5, 100 o] AR B4 754
o2 A3t} o= A|RALA AlFee Fax|et Y 5.9%= ¢
A AFR-sk Qi) AW 25-OH-VitD39] 2 x| =

HollA arx] e Aldske] E53t 8.9 ~ 48.15 AHE: Rindecs
&t glck.

®elo] AZANME M vghID3e] Fux7k 20 5 Qe
[oR=%

o|5HE HIERID HE0. 4 ste] BxSolA| HEIA

582 Wk 3l 20 o]5kE HIENIDY| B R V| 1‘41
ot o7 AAIE e it 25 SAsHln
SPSS B4 Tz ARg-5to] McNamar HAS Faf  7F 2+

iz O O
A F2eS v

AL uf folsHES 02198 9]

O]r

& 2po] 2 Kol ergrrh(p>0.05). IiLH 208 7|EOR
mAY Bx2 u|wst Ay}l 25-0H-VitD} 25-OH-VitD3
L HlEfRIDe] o] gheto] AAsh AukE Uehiglr.

aha o] s}y| &akalof A s 2018
117] of R A Ee| (719t SAE Bhe] ol
grol 2.0 ojske] H3ker At

s

6.8%=

[e]
4AE

AL HE Z
AITH(Table 4).
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(Tt SE= o)

| Ns=1 4

A3} control 19 HHZS 6.4%, control 29] H#7HS
Btk 3} 25-0H-VitD39] U5
Ax=a] 23} control 12] BHF7E 6.9%, control 22] H
gt 4AS HATH(Table 3).
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McNemar 217 HIEFYIDE D39} D22 A Elof glout A e]sha] B4
— D37} 9] 9] -5 2|5}l 9l of HIERIID K9] ]
o o 2 & okl U] 25-0OH-VitD E= 25-OH-VitD3E =43t

o T B HAE ol 8she] WatH e S e ot
sonwos | 0| 10 25-OH-VitD2} 25-OH-VitD3 7 AL ¥] 3 37} A} = A}
v s R AR, @A, B RS, U A w e, 7| w
. ST Y75 57| Hopof A -5k 1 & B ek 514

S BEARZRY B4 Ao A & 55 o] HlehD PRI A

T — Thas 2ol & Kol S Her). ol FUT BALA
SR Z1t AVE| = 7] E o] x|uk A Abo]| AFR-E| = §44 7} 25-OH-VitD3
bOIREIE AER. 2 t+Z-2 A (polyclonal antibody)o] ™, 25-OH-VitD A}
Fig. 2. McNamar test results for 256—OH-VitD and 25—OH-VitD3 o] = tHE 2 &-A|(monoclonal antibody)E AF&S1= 20| 7}
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Table 4. Results of external quality control of 25—OH-VitD and 25—0OH-VitD3 (Interagency Proficiency Evaluation)

2018 A4 20184 5}47]
Analytes Units
1 2 3 1 2 3
25-OH Vit.D ng/mf -1.10 -1.00 -0.90 -0.80 -0.30 -0.10
25-OH Vit.D3 ng/md 0.22 0.47 1.13 -0.01 1.51 1.33
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S A= YA S S W ol &J7t 25-0H-VitD2] 7 2}
= 23S 98l A R Y Ewe] 2232l Vitamin D
External Quality Assessment Scheme(DEQAS)|| A A|-5-5
L BAE skl 27 AFE AWt 1 A
DEQAS®]| 4] A|A|8H= target 22} B] i3-S wf BFA}H o
o] 2|3t 25-OH-VitD Z7H= 80.0 ~ 100.2%2] 58
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25-OH-VitD = 25-OH-VitD32] Agst Z=Ho] @75
t}. o]of] ELolA AJgP5kaL Ql= 25-OH-VitD2} 25-OH-VitD3
AARE v F71ske] BIEHIDo|| gt ket A 9 A
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25-OH-VitD®} 25-OH-VitD32] A& HgFyoz =4
sto] A, AEAd, =AY EE2ES oleloh B3
20179 404 2019 6A7FA] AlZoiby el 3 ofstut
FHGAA ol A Z77 WA make] o} gk ofstr| <«
st3lof| A Sk 2018 A7), oHHEY]
(183 s9le Frho Zhofdt AaE Hlawskelot.

1 dx 97 HAE HE SR 25-OH-VitD=
25-OH-VitD3 x 0.9 + 0.3 (R >0.9)& 7323} ko] AfyA
S HAoh v 54E 3% QY8 BHrF 21 B
diff(%) ZF 7.7%, 14%=2 BE 9538 242 Jehy3l
of E3 B FiE Bt 43 SAHeRs [ot
ZpolS Ko A eFlth(p>0.05) . 20179 4YofA] 20194
6L7IA] AZoti ¢ 3 ojst FMPAA oA S%H W
FA=TE] AEe FH(CV%) 6.2%, 6.8%= LEHHSL
t}. 20184 AHly] oA a7t HEE HI) 5
Y= Frh Aat Z o] 25-OH-VitD= A, &, Lg%
ofsfl -1.10, -1.00, -0.900]™ 25-OH-VitD3:= 0.22, 0.47,
110032 3pet7] 8% 7} Avke= 212 -0.80, -0.30,
-0.10z} -0.01, 1.50, 1.300.2 % 7 < 202 A3t Ax}
= 2
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