Vitamin D: X¢t nghiém cua
chung ta tot nhu thé nao?
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Phan loa1 Vitamin

61 Thiamine
. B2 Riboflavin
o A - Retinol B3 Niacin
_ A . (B4 Adenine)
o B Bao gom 8 vitamin B5 Pantothenic acid
o C - Ascorbic acid B6 Pyridoxine
. B7 (H) Biotin
o D - Ergocalciferol (B8 Inositol)
. B9 Folate
o E - Tocopherol (B11  Choline)
. \812 Cobalamin /
o K - Phylloquinone

Tong cong: 13 =4 loai tan trong dau + 9 loai tan trong

nuwoc

(B4.B8.B10.B11: hién nay khong con thuoc nhém Vitamin)
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Vitamin D: Dinh nghia

VITAMIN

La hop chat hitu co can thiét nhw dinh duong,nhung co
thé khong tong hop dui, vi vay co thé phdi dwoc bo
sung qua thuc an.

HORMONE

La mot nhom nhom té bao ( tuyen) tiét vao vong tuan
hoan dé tac dong lén chirc ning cua té bao dich,
thong qua cdc thu thé.
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Vitamin D:

o Vit DI — La su pha tron theo ti 1€ 1:1 ctua lumisterol va
Vit D2

o VitD2 - ERGOCALCIFEROL
n C6 ngudn goc tir thyc vat
n Puoc sinh ra tur ergosterol khi bi tia cyc tim chiéu qua.

n Bi cat cau no1 6 vi tri 9,10 va tao thanh no1 d61 & vi tri
Cl10va 19.

o VitD3 - CHOLECALCIFEROL
n  C6ngudn gbe tir ddng vat
n  Puoc hinh thanh do pha v& cau ndi C9 va 10 cia 7-
dehydrocholesterol boi tia cuc tim, tao né1 d61 C10 & 19
n  Tim thay ¢ da, bo 16ng ctia dong vat va chim khi tiép xtc
vo1 anh nang. Vit D3 con tim thay trong bo, ndo, dau ca,
va long do tring.
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Ung dung 1am sang

o Y Hoc co dién
n  Bénh co1 xuong.
n  Bénh nhuyén xuong

o Y hoc ngay nay

n  Suc khoe cua xuong
Bénh tiéu duong
Bénh tu mién
Diéu hoa mién dich
Bénh nhiém tring
Bénh Ung Thu
Bénh 1y vé tim mach
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Photos from Lehninger, Principles of Biochemistry
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Tang chi dinh xét nghiem Vit D

Trong ndm 2009, cac phong xét nghiém & My thdng
ké sO xét nghiém Vit D da tang vot tir 50% dén

khoang 100%. Nhung vai su tang vot cua cac xét
nghiém va chi dinh s* dung, thi chat lvgng xét

nghiém Vit D ra sao?

www.Westgard.com



Vitamin D: Ngudng tham chiéu nao phu
hop?

o

o

RCH

n  Thap nién 90: Ngudng tham chiéu duoc dé nghi 23 - 90nmol/L
n  Thap nién gan day: Ngudng tham chicu thay doi tir 50 - 150 nmol/L

Nhitng khoang tham chiéu khac

n  >60nmol/L duoc dé nghi khi c6 kém PTH ting

n >75 nmol/L dugc dé nghi cho ngudi binh thuong
n  >100 nmol/L trong ngan ngura bénh ung thu

Ngudng nao 1a thich hop thi van dang dugc ban luan
NHUNG- ching ta chua ¢6 cach nao dé can doi nhirng khac
bi¢t nay!!!!



Anh hudng cia cac nhan to tién phan tich

o  Su khac biét vé mit sinh hoc

o Su khac nhau gitra cic mua
trong nam

o Ssu khac biét mau da
o Su khac biet chung toc

o Vitamin D & 6n dinh trong méau

toan phan O’ nhlet do phong Va Vitamin D stability in whole blood
du6i anh nang mit troi 1én dén o
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Vitamin D

Lwa chon cach danh gia thuong qui tinh trang cua Vitamin D
Can phai tach Vit D tir DBP (Vit D lién két véi Protein)
Mau chuan phai duoc chuan hoa bang D3

Mot s6 kit mién dich phan g chéo vdi D2.

n  Trudc day ngudi ta cho rang diéu nay la c6 loi.

Hién nay, Vit D3 dugc ua chuong hon Vit D2 tai Uc.

© 0 O O
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Vitamin D: Hé thong phan tich tu dong

o Roche cobas e 601
n  Chi phat hién 25 OH Vit D3
n  Tilé phan tng chéo vo1 Vit
D2 1a 0%

o Diasorin Liasion
n  Phat hién 25 OH Vit D3

n  Trén 80% phan trng chéo
vo1 25 OH Vit D2
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Vitamin D: Nhirng phuong phap mién
dich khac

o ELISA

o RIA (Mién dich phong xa)
n  Diasorin (Sorin)
n IDS

o Phuong phap tu dong
n IDS —iSYS — Hé¢ thong tu dong ctia IDS
n  Abbott - Pang trong qua trinh thir nghiém tai mot sé6 phong
x€t nghi€ém
n  Siemens - dang nghién ctru

13

ISYS: http://www.intermedico.com/productpage.php?1d=IS-2700



————————————————————
Chromatography + MS (+MS)

o Tiéu chuan vang
Cho két qua chim
Can chuyén vién c6
kinh nghiém

o Chi phi dau tu cao

Live rates at 2010.05.23 11:09:07 UTC
200,000.00 AUD =7,896,262,319.09 VND

Australia Dollars Vietnam Dang
1AUD =15792 52 VHD 1VMD = 0.0000633211 AUD
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Method comparisons: So sanh cac
phuong phap




Keét qua kiém tra chat lwong vong 32
nam 2009:

Welcome r Program Selection ( End Of Cycle Report: Vitamin D3 (25-hydroxycholecalciferol) Cycle: 32 | Summary Data

Vitamin D3 (25-hydroxycholecalciferol) (nmoliL) - Summary Data
Endocrine Program Cycle 32

Analytical Principle No. Labs 5D cv Low6.0 | High2540 Instrument No.Labs| S.D.| CV | Low 6.0 High 2564.0
Isotope Diln Tandem Mass Spec (IDMSMS) 4 54 4 45 70 2420 | |\Applied Biosystems APl 3200 Q-TRAP 2 43 | 34| 70 246.0
Radicimmunoassay 5 84 a0 120 2140 HFLC Waters 1 53| 44| B0 2380
Electrochemiluminescence 26 125 11.75 440 160.0 =| |Applied Biosystems API 4000 Q-TRAP 1 64 | 50| 80 246.0
HFLC 1 155 125 30 2450 Nichols Institute Diagnostics Advantage 1 B2 | 52| 380 162.0
Chemiluminescence 24 15.0 15.3 36.0 1700  |= [Roche Diagnostics Hitachi Modular 1 81| 80| 460 156.0
ELI2A 4 207 10 95 440 48R0 = |scinillation Counter - Gamma 5 8.9 90| 120 214.0

Reagent No. Labs 3D cv Low 6.0 High 254.0 Roche Diagnostics Elecsys 1010/2010/cobas e 411 4 113109 460 158.0
Own Preparation 3 5.5 4.5 8.0 245.0 Roche Diagnostics E170/ e 601 (cobas 6000- 1A) 21 [126(129| 430 161.0
Roche Diagnostics (Integra) 1 54 4.7 44.0 183.0 DiaSorin Liaison 23 154|154 | 35.0 170.0
Chromsystems 2 104 545 5.0 2420 Spectrophotometer/Plate Reader Spectrophotometer/Plate Reader 3 1951209 420 183.0
Roche Diagnostics (Hitachi) 25 126 129 44.0 158.0
DiaSarin 28 14.3 14.75 320 1720
IDS Ltd 5 19.5 176 420 183.0

Calibrator No. Labs 5D cv Low 6.0 High 254.0

Chromsystems 1 64 50 80 2460
Inhouse Calibrator 5 99 9.5 420 165.0
LC-MS-MS 21 136 14.1 420 1580
UV Quantification 4 175 147 290 2020

Your Method Code: I Electrochemiluminescence 11L : Roche Diagnostics E170/ e 601 {cobas 6000- 1A) 21: Roche Diagnostics (Hitachi) C: LC-MS-M$§
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Két qua kiem chuanVit D thang 01/2010

cua DEQAS
25-HYDROXYVITAMIN D3
6 | 347 | 48 | M9 [ 380
HPLC | MWean | 208 | 934 | 248 | 472 | 482 [nmall
sD | 83 | 26 ] &0 | 90 [ 93 |nmoll
: 19 [ 19 [ 19 [ 19 [ 19
oV 28 23 25 19 19 |%
LCMS | Mean | 313 | 942 | 251 [ 430 [ s05 [nmoli
sD | 54 | 140 [ 51 [ 74 [ 117 [nmoll
: a | o | 8| g a
w | 172 | 148 | 203 | 148 | 231 |%
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Phuong phap tham chiéu LC-MS/MS

*Hién c6 nhiéu phuong phap LC-MS/MS dang thyuc hién.

*Co vai khac bi¢t gitra cac phuong phap nay

*B0 Kit cua Roche dua trén phuong phap bén dudi.

Phuong phap nay duoc phat trién véi su cong tac ciia Dr Vogeser Klinikum
Grosshadern

*Sau d6 dugc toi wu héa bdi Roche.

Clinical Chemistry 50, No. 8, 2004

Candidate Reterence Method tor the Quantification of
Circulating 25-Hydroxyvitamin D, by Liquid Chroma-
tography-Tandem Mass Spectrometry, Michael Vogeser,”
Apostolos Kyriatsoulis,> Erasmus Huber,” and®lwe Kobold*
(" Institute of Clinical Chemistry, Hospital of the Univer-
sity of Munich, Munich, Germany;  Roche Diagnostics
GmbH, Penzberg, Germany; *address correspondence
to this author at: Institute of Clinical Chemistry, Hospital
of the University of Munich, D-81366 Munich, Germany;
tax 49-89-7005-3240, e-mail Michael.Vogeser@med.uni-
muenchen.de)

Information provided courtesy of Roche Australia
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Vit D3 chromatography + MS/MS

OP_15Jan2009_13 - TIC - SM: 5 RT: 4.53-11.53 NL: 1.93E4
F:+cAPCIsid=5.00 SRM ms2 401.300@33.00 [ 159.150-159.250, 257.150-257.250]

. pEs 108 Vitamin D,(25-0H)
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OP_15Jan2009_13 - TIC - SM: 5 RT: 4.98-10.98 NL: 9.15E3
F:4cAPCIsid=5.00 SRM ms2 407.300@33.00 [ 159.150-159.250, 263.150-263.250]

RT:7.98
AA: 122235
SN: 68

: Deuterated Vit D3 §5f 257.01

Relative Abundance
1
ot

4(‘[0.90
I 436,89

400 450

532 56 9.72
8.9
609 655 698 742 8.46 5 gar

10.41

LA e UL e e

50 55 6.0 65 70 75 8.0 85 9.0 95 100 105
Time (min)

Vitamin D3 (25-0OH) dugc tach ra trong 8 phut. 20
Tong thoi gian thuc hién 20 phut.
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Nhirng thach thirc hién nay trong

chuan héaVitamin D

o Nén cin nhdc dén s khdc biét ciia nhirng
phuwong phap tham chieu: Do l1a su thi€u Vit
D nguyén li€u co thé su dung trong thuoc thu
mién dich.

o C6 khac biét trong cac phuong phap tao chuan
tham chi€u (nhirng han ché tur phuong phap
thue hién, anh huong cua su ly giai sac ky)

o Chua co gia tr1 thuc cua Vit D

21
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NIST human serum SRM

Chuén SRM 972
— dugc phép dung
rong rai trudc
Now iGEd day.




————————————————————
Nhirng thach thirc hién nay trong
viéc chuan hoa Vitamin D

o Han ché cia SRM 972
n  Level 1: Huyét thanh nguoi

n  Level 2: Pha loang tir level 1 v6i huyét thanh ngua
n  Level 3: Huyét thanh nguoi gan véi vit D2 (25-OH)
n  Level 4: Huyét thanh nguoi gan véi vitamin D3 (25-OH) va 3-epi 25(OH)
o  Nhiing bit thwong anh hwong dén phdn tich mién dich
n Vit D thém vao khong gan két véi protein-vit D nhu dé xay ra trong co thé
n Vit D thém vao gan véi nhiing thanh phan khac hon Vit D protein
o & Két quala dinh luong Vit D khong chinh xac

o  C6 cdch nao thodt khéi vong lin qudn nay khéng?

23

Information provided courtesy of Roche Australia



- Y-, Y LA,k
NIST SRM 972 dwoc thuc hiéen theo

phwong phap LC-MS/MS cua Roche

Conc. found with
Roche LC-MS/MS

Total
Target Vitamin
Target conc. Target NIST : D
conc. 3-epi- conc. total Vit. D3 Vit. Roche
NIST Vit. D3 Vit.D3 (25- Vit.D2 (25- Vitamin (25-OH) Dp2(25- LC-
Level  (25-OH) OH) OH) D OH) MS/MS
1.39 +/- 0.60 +/-
Level 1 | 23.9 +/- 0.8 0.04 0.20 25.9 24.8 1.5 26.3
0.76 +/- 1.71 +/-
Level 2 | 12.3 +/- 0.8 0.02 0.08 14.8 14.6 1.2 15.8
1.06 +/-
Level 3 | 185 +/- 1.1 0.03 26.4 +/- 2.0 46.0 20.5 25.2 45.7
Level 4 | 33.0+/-0.8 | 37.7+/-1.2| 24 +/-0.21 73.1 72.1 3.1 75.2

Information provided courtesy of Roche Australia
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Keét qua twu LC-MS/MS tin cay dén dau?
The Quest Story

New York Times, ngay 08-01-2009

“Quest thira nhan co nhiéu sai sét trong thir nghiém
Vitamin D”

O Phong xét nghiém y khoa 16n nhat nudc My ting thira nhan da cho ra két qua
khong chinh xac ctia hang ngan nguoi co lam xét nghiém Vit D trong vong 2
nam.

O Nhiing sai sot cua Quest dugc phat hién khi ho stir dung xét nghiém ma1 phat trién
dua trén xét nghiém cii da dugc FDA chirng nhan vao nam 2006 - 2007

o Nhu’ng chuyén gia cua Quest cho biét: xét nghiém mai htra hen chinh xac hon va
cung cap nhiéu thong tin chi tiét hon. Nhung kit méi phai dwa vao thiét bi quang
pho khaj , loai thiét bi can dugc st dung k ludng, va dic biét khi phai thir nghiém
nhiéu mau thir.

25

Information provided courtesy of Roche Australia



8
Mt do tin cay tir dic diém k§ thuat cua hé thong do 25-
hydroxy Vit D

Clinica Chimica Acta, 2009; 408: 8-13

Dietmar Stockl, Patrick M. Sluss and Linda M. Thienpont

Abstract

Background

The divergence in analytical quality of serum/plasma 25-hydroxy-vitamin D analysis calls for defining specifications for a reference measurement system.
Methods

Fundamentally, in a reference measurement system, there should be a relationship between the analytical specifications for higher- (reference) and lower-arder
(routine) measurements. Therefore, when setting specifications, we started with limits for routine imprecision (CV__ ) and bias (B _ ) using 4 models: (1) the
misclassifications in diagnosis, (2) biological variation data (reference interval (R1) and maonitoring), (3) expert recommendations, and (4) state-of-the-art

performance. Then, we used the derived goals to tailor those for reference measurements and certified reference materials (CRMs) for calibration by setting the
limits for CV __,at0.5CV__ , B 3t 033 B max uncerainty (U__ 1at0.33 8

rou' —ref

Results

The established specifications ranged between C‘Jmu = 23%, Bmu = 10%, cvmfﬂ 11%, Bmfﬁ 3.3%, U
C‘u'mfﬂ 2%, B'Efi 0.9%, L-'max 0.3% (model 2, monitaring).

1.1% (model 3) and C‘Jmu = 4%, Bmu = 2 6%,

max

Conclusions

Model 2 (manitaring) gave the mast stringent goals, model 3, the most liberal ones. Accounting for state-of-the-art performance and cerification capabilities, we
used model 2 (RI)to recommend achievable goals: for routine testing, CV_ = 10%, B = 5%, forreference measurements, CV_ = 5%, B _ = 1.7%, and for
CRMs, U __ 06%.

Keywords: Serumiplasma 25-hydroxyvitamin D2; Serumiplasma 25-hydroxyvitamin D3; Quality goals; Bias; Imprecision; Uncertainty
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Stockl et al: Muc tiéu chat luwong

o (Co0 4 cach khac nhau

o Huéng dan cia Hoi nghi dong thuin Stockholm nim
1999 vé cac dac tinh ky thuat nhu sau:

Bién luan 1am sang: phan tich két qua xét nghiém dua vao
lam sang két hop vo1 y ki€n chu quan (bias).
Su khac biét vé sinh hoc: Lién quan dén khac bigt sinh
hoc cua Vit D trén ting ca thé va gitra cac ca thé voi
nhau.
Y ki€n chuyén gia: Dya vao két qua cudi cung tr chuong
trinh kiém tra chat lugng ngoai kiém chuan duoc.

Hudng méi: Panh gia lai cac bao cdo vé cac phuong phap
do luong hién nay nhung da chuan xac cac di liéu bi sai
sOt.

27
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Stockl et al: Nhirng kham pha

o Doi voi nhitng hé thong do Vitamin D thudng qui thi
y ki€n cua chuyén gia co: CV 1a 5x cho su khac bict
sinh hoc cua Vit D.

o

Y kién ctia chuyén vién CV 22%  Bias 10%
Khac biét sinh hoc CV 4% Bias 2.6%

o

o Khao sat trén 14 nghién cuu mé,i nhat vé nhirng
phu’O'ng phap thi chi co duy nhat mot phwong phap
gan nhu dap ung duoc ticu chuan nghiém ngit nhat
vé khac biét sinh hoc . 28
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Stockl et al: Nhitng go1 v

o Dung khac biét sinh hoc d¢é tiép can, vi du: phuong phap
Gowan
o Thu nghi€ém thuong quy
n CV<10%
n  Bilas <5%
o Cac khoang do tham chiéu
n CV<5%
n Bias<1.7%

o Theo Westgard: “Yeéu cau 1a thir thach, nhung Stokl va cong
sy ludn tin rang cong dong nhu’ng nguol lam xét nghiem san
sang duong dau voi ching”
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Huéng dén sy dong thuan

LC-MS/MS dé chuan hoéa Vit D can phai co:
o Chi phi dau tu cao

o Phai bién luan két qua (dat biét trong kiém dinh
phuong phap HPLC)
o Cac phuong phap chinh xac va tin cay

Cac phuong phap LC-MS/MS c¢6 thé dugc chuan
hoa chi khi chuyén hoa khoi luong riéng duoc si
dung.

30
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Tom lar:

o Vitamin D: Xét nghiém cua chung ta tot nhu
thé nao?
Hiéu biét 1am sang vé tam quan trong cua Vit D
da néng cao trong tho1 gian gan day

Phat trién ca hai phu’O’ng phap phat hién Vit D:
Mién dich ty ddng va sic ky quang pho

Théo luan khoang chap nhéan cua cac xét nghiém
Vit D
Su déng thuan 1a muc tiéu ké tiép.
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