TAP CHIi NGHIEN ClPU Y HOC

DANH GIA KY THUAT PINH LWONG 17-HYDROXYPROGESTERONE
HUYET THANH BANG PHUONG PHAP MIEN DICH HOA PHAT QUANG
TREN MAY MAGLUMI 800

Lé Thj Ngoc Lan' va Tran Thj Chi Mai*?™

'Bénh vién Nhi Trung wong
2Trwong Pai hoc Y Ha Noi

Nghién ctru nay duoc thuc hién dé xac nhan phuong phap dinh luong 17-hydroxyprogesterone (17-OHP)
huyét thanh bang phuong phép mién dich héa phat quang trén may Maglumi 800. Khodng tuyén tinh duoc xéc
nhén theo huéng dén EP6 cua CLSI. D6 chum duoc xéc nhén theo huéng dan EP5 ctia CLSI. B chinh xac
clia phuong phap duwoc xéc nhan theo huéng ddn EP7 va EP9 cua CLSI. Két qua xac nhén cho thdy phuong
phép tuyén tinh dén 59,1 nmol/L. 6 chum ngén han dao doéng tir 2,8 dén 6,3%, nhé hon d6 chum cho phép
duwa trén bién thién sinh hoc & mirc téi wru va dé chum dai han giao dong tir 3,4 dén 9,2% nhé hon dé chum
cho phép duwa trén bién thién sinh hoc & murc mong mudn. D6 thu héi mdu QC va méu that thém chuén ndm
trong gi¢i han chép nhan tir 90-110%. D6 thi Passing- Bablok so sanh két qué dinh luong 17-OHP trén may
Maglumi 800 véi két qué trung binh ngoai kiém c6 dé dbc 1,026 (95%Cl: 0,952 - 1,110), giao diém -0,107
(95%Cl: -0,933 - 1,257) (n =15, r = 0,993). Ky thuét dinh lrong 17-OHP bang phuong phép mién dich héa phéat
quang trén méy Maglumi 800 ddm bao dé tin céy, co thé duwa vao thuc hanh thuong quy phuc vu bénh nhén.

Tir khéa: 17-hydroxyprogesterone, xac nhan phwong phap, dé chum, dé dung, khoang tuyén tinh.

I. DAT VAN BE

Tang san thwong than bam sinh la mét
nhém cac bénh di truyén 13n trén nhiém sic thé
thwong do thiéu moét trong cac enzym can thiét
cho qué trinh tdng hop cortisol tir cholesterol
cta v thwong than. Ty 1& mac bénh trén thé
gidi la 1/14.000 - 1/15.000." Tai Viét Nam, ti
1999 dén 2016 c6 842 bénh nhan dwoc chan
doan va diéu tri tang san thwong than bam sinh
tai Bénh vién Nhi Trung wong.2

Tang san thwong than badm sinh thé thiéu
21-hydroxylase la hay gap nhét, chiém ty Ié 90 -
95%.3 Giam ho&c mét hoan toan enzym nay dan
dén tac nghén con dwéng tbng hop hormon vo
thwong than, két qua la vé thuwong than khong
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tbng hop dwoc cortisol va aldosteron gay nén
& dong tién chat ngay trwdc chd enzym bi thiéu
hut 1a 17-hydroxyprogesterone (17-OHP). Do
do, nguodi ta st dung 17-OHP dé& chan doan
va theo ddi diéu tri bénh tang san thwong than
bam sinh.

Hai phwong phap chinh hién dang dwoc
st dung dé dinh lwong 17-OHP huyét thanh la
phwong phap mién dich va phwong phap séc
ky khéi phé.* Cac phwong phap séc ky cé loi
vé tinh d&c hiéu nh& phan tach va phan biét
duwoc 17-OHP tir cac steroid va chét chuyén
héa khac véi két qua hién thi trwc quan, trai
nguwoc voi cac phwong phap xét nghiém mién
dich tao ra két qua dwdi dang sb bang cach so
sanh tin hiéu véi tin hiéu hiéu chuan. Tuy nhién,
sac ky khi khéi phd (GC-MS) doi héi tao dan
xuét trwéc khi phan tich nén rat phire tap va tén
thoi gian; sac ky 1dng khéi phd (LC-MS) 1a mot
thiét bi rat dat nén hién tai it phong xét nghiém
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& cac nwdc dang phat trién co kha nang tiép
can dwoc. Do dé, cac phwong phap mién dich
van la ky thuat dwoc sir dung thworng xuyén
nhat dé dinh lwong 17-OHP. Xét nghiém mién
dich phong xa, ELISA, xét nghiém mién dich
huynh quang phan giai theo th&i gian dang
duwoc st dung phd bién.* Gan day, mot sé nha
san xuét phat trién phwong phap mién dich héa
phat quang dé dinh lwong 17-OHP véi nhiéu
wu diém nhw thoi gian trd két qua nhanh, quy
trinh don gian, tw dong hoa hoan toan. Pé duwa
mét phwong phap méi vao thwe hanh thuwdng
quy, phong xét nghiém phai tién hanh xac nhan
gia tri s dung nham muc dich xac nhan rang
cac thong sd k¥ thuat ma nha san xuét céng bd
la dung vai diéu kién cha phong xét nghiém.
Nghién ctru nay dwoc tién hanh vé&i muc tiéu
xac nhan gia tri str dung ky thuat dinh lwgng
17-OHP béng phwong phap mién dich héa phat
quang trén may Maglumi 800.

I. DOI TUONG VA PHUONG PHAP
1. Chét liéu nghién ctru

Vét liéu nghién ciru

MAu huyét thanh con dw sau khi phan tich
17-OHP tai phong xét nghiém. Mau dwoc bao
quan & -70°C cho dén khi phan tich.

Vat liéu kiém tra chat lwong 2 mire clia Snibe
Diagnostic, lot 12022011Q1 va 12022011Q2.

MA&u ngoai kiém Monthly Immunoassay cla
Randox vong 20 mau so 3 dén 12 va vong 21
mau so 1 dén 5.

Thiét bi

May phan tich mién dich tw déng Maglumi
800 clia hang Snibe Diagnostic, may ly tam,
pipet.

Héa chat

B& hoa chét, thubc thtr, chat chudndung dich
pha lodng mau cho xét nghiém dinh lvgng 17-
OHP huyét thanh cla hang Snibe Diagnostic.

2. Phwong phap

Thwc nghiém danh gia hiéu nang ky thuat
cua phwong phap

Khodng tuyén tinh duoc xac nhén theo
hwéng dén EP6 cta CLSI

Lwa chon 1 mau bénh pham c6 ndng d6 gan
gidi han dwdi clia khodng tuyén tinh (mau 1), 1
mau c6 ndng dd gan gidi han trén cla khoang
tuyén tinh (mau 5). Sau d6 tron hai mau trén
theo cac ti 1é thé tich khac nhau: mau 2 gébm
3 phan mau 1 va 1phan mau 5; mau 3 gém 1
phadn mau 1 va 1 phan mau 5; mau 4 gém 1
phan m4u 1 va 3 phan mau 5. M&i mau chay lap
lai 3 1an trong mdt mé phan tich.

D6 chum dwoc danh gia theo hudng dén
EP5 cua CLSI]

S dung mau QC hai mtc néng dd QC1,
QC2 va mau tron tr mau bénh pham, lua
chon cac mau huyét thanh c6 néng dd gan véi
ngwdng quyét dinh 1am sang,”® tron ki bang
votex, bao quan & -70°C cho dén khi phan tich.
Do 1ap lai dwoc danh gia bang chay I&p lai 20
l&n trong ngay, d tai I&p dwoc danh gia bang
chay lap lai trong 20 ngay. Tinh gia tri trung
binh, SD, CV tai méi néng do.

Do dung duwoc xéc nhén theo hudéng dén
EP7 va EP9 cta CLSIP"

Do ding clia phwong phap dwgc xac dinh
béng hai cach:

Céach thir nhét 1a tinh d6 thu héi cia mau
QC mwc 1, 2 va mau bénh nhan thém chuén.
Mau bénh nhan dwoc lya chon la nhirtng mau
c6 ndéng dd nam trong khodng tuyén tinh cla
phwong phap, tron ki, thém chudn véi ty & chét
chuén va mau bénh nhan voi ty 1& thé tich la
1:9. Phén tich lap lai 10 I&n mAu bénh nhan va
mau thém chuén

Céach thir hai 1a so sanh két qua tai phong
xét nghiém vo&i két qua trung binh nhém
twong dwong ca 15 mau ngoai kiém Monthly
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Immunoassay ctia Randox, dwoc coi nhw két 3. Pao ddrc nghién ctru

qua tham chiéu. Nghién ctru da théng qua hoi ddng dao dirc
Phén tich thong ké bénh vién Nhi Trung wong soO 288/BVNTW-
Sé lieu dwoc xr ly bang phan mém Excel va HPDD.

Method validation cta Philip Marquis.

Il. KET QUA
Bang 1. Danh gia khoang tuyén tinh ciia phwong phap
Mau Lan1 Lan 2 Lan 3 Trung binh (y) Gia tri mong dgii (x)
1 0,5 0,6 0,5 0,5 0,5
2 18,6 18,2 17,4 18,1 15,2
3 234 22,7 23,9 23,3 29,8
4 464 455 456 458 445
5 58,5 59,5 59,4 59,1 59,1
Do déc a 0,989
Giao diém b -0,132
Phwong trinh twong quan y =0,989x — 0,132
70
60 y = 0.9895x - 0.1326
= R =0.9881
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Néng do 17-OHP ly thuyét (nmol/l)

Hinh 1. B6 thj biéu dién khoang tuyén tinh ctia phwong phap
Ky thuat dinh lwong 17-OHP bang phwong phap mién dich héa phat quang tuyén tinh dén 59,1
nmol/L.
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Bang 2. D6 chum cua phwong phap

. Mau Mau
Mau QcC1 QC2 . . . .
bénh nhdn 1 bénh nhan 2
Trung binh (nmol/L) 12,1 35,6 6,3 21,5
Do lap lai
SD (nmol/L) 0,3 1,0 0,5 0,6
(n=20)
CV (%) 41 2,8 6,3 3,1
Trung binh (nmol/L) 13,2 36,5 7,4 23,6
Do tai lap SD (nmollL) 1,2 2,5 0,3 15
(n - 20) b b b b
CV (%) 9,2 6,8 3,4 6,4
Tiéu chuan chap nhan
cla dé chum dwa trén bién thién sinh hoc 14,2

& mirc mong mudn (%)"

Tiéu chuan chép nhan
cla dé chum dwa trén bién thién sinh hoc
& murc ti wu (%)™

71

Do 1ap cla phwong phap trén mau QC va
mau bénh nhan déu thap hon tiéu chuin chap
nhan & muc tdi wu. Do tai I&p trén hai mau bénh
nhan va mau QC murc cao thdp hon tiéu chuén

ch&p nhan murc téi wu, dd tai 13p trén mau QC
mtrc thap 16n hon tiéu chudn chap nhan mac
tdi wu va nhd hon tiéu chuan chap nhan muac
mong muén.

Bang 3. Do thu hdi mau QC cua phwong phap

Mau QC Noéng dé trung binh  CV D6 thu hoi Néng dé mau QC
do dwoec (nmol/lL) (%) (%) nha san xuat cung cap
Trung binh Khoang cho phép
(nmol/L) (nmol/L)
QC1
12,1 4,1 99,5 12,1 8,56-15,8
(n=20)
C2
A 35,6 2,8 97,8 36,4 25,5-47,3
(n=20)

Do thu hdi ctia phwong phap & 2 mirc QC1 va QC2 1an lwot 1a 99,5% va 97,8%.

TCNCYH 169 (8) - 2023
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QcC 1

15.76 25D
13.94 15D
12.12 W‘_VA_A‘VMBV
103 15D
548 25D

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
47.27 ac2 25D
41.815 15D
36.36 Mean

W N ? ~—y” ~ -
30.905 15D
25.45 25D

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Hinh 3. D6 thu héi mau QC cta phwong phap

Do thu héi ciia phwong phap & 2 mirc QC nam trong gi¢i han cho phép.

Bang 4. Do thu hdi mau bénh pham thém chuan

N6ng dé chuan 170HP thém vao (nmol/L) 1,3 nmol/L 35,1 nmol/L
Néng dd 17-OHP trung binh do dwoc trong mau khéng thém chuan 05 05
(n=10) (nmol/L) ' ’
Nong dd 17-OHP t inh t Au thém chu
ong d6 17-0O rung binh do dwgc trong mau thém chuan 233 26.2
(n=10) (nmol/L)
D thu hdi trung binh (%) 97,9 104,0
Tiéu chuan chap nhan (%) 90 - 110

D6 thu hdi mau that thém chuan ndng do thap va néng dd cao 1an lwot 1a 97,9% va 104,0%, ndm
trong gi&i han cho phép la 90 - 110%.
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Passing-Bablok agreement test N = 15
Slope : 1.026 [ 0.952 to 1.110 ]
Intercept : -0.107 [ -0.933 to 1.257 ]

Hinh 4. D6 thj Passing- Bablok so sanh két qua dinh lwgng 17-OHP
trén may Maglumi 800 va két qua trung binh ngoai kiém

Do thi Passing- Bablok so sanh két qua dinh
lwgng 17-OHP trén may Maglumi 800 v&i két
qua trung binh ngoai kiém cé do dbéc 1,026;
95% khodng tin cay cta dd dbc la 0,952 dén
1,110, giao diém -0,107; 95% khoang tin cay
clia giao diém 14 -0,933 dén 1,257.

IV. BAN LUAN

Pinh lwvgng 17-OHP la mot xét nghiém quan
trong trong viéc chan doan va theo dai diéu tri
tang san thwong than bam sinh. Theo truyén
thdng, xét nghiém mién dich phéng xa (RIA)
da dwoc st dung dé dinh lvong néng do 17-
OHP trong huyét thanh bang cach s& dung
cac khang thé d&c hiéu hon giup loai bd véan
dé nhiéu & mot mirc d6 nao d6."2 Tuy nhién,
cac van dé lién quan dén RIA nhu nguy co blrc
xa va cac bwéc chuan bj mau phtrc tap, khién
phuwong phap nay it phd bién hon trong thuc
hanh thuwdng quy. Trong ba thap ky qua, cac xét
nghiém mién dich st dung cac chat danh dau
khoéng ddng vi phéng xa khac nhau da dwoc
phat trién thay thé cho RIA. Viéc phan tich 17-
OHP trong huyét thanh da dwoc thwe hién bang
xét nghiém ELISA, ky thuat mién dich hoa phat

quang.* Gan day, séc ky 16ng khéi phé (LC-MS)
cho phép dinh lwgng déng thoi cac hormon
steroid, tuy nhién yéu cau tao dan xuét mau,
doi héi trang thiét bi dat tién va ky nang cao cla
nhan vién xét nghiém. Do dd, nhirng ky thuat
phirc tap nay chi cé thé thay thé cac xét nghiém
mién dich trong moét sé phong xét nghiém
chuyén biét va dwoc trang bi tét.4 Ky thuat dinh
lwong 17-OHP huyét thanh dwa trén phuwong
phap mién dich héa phat quang véi nhiéu wu
diém so v&i phwong phap ELISA nhw thoi gian
tra két qua nhanh, quy trinh don gian, tw déng
hoéa hoan toan. Nghién ctru nay dwoc tién hanh
nhdm xac nhan gia tri s& dung kj thuat dinh
lwong 17-OHP b&ng phwong phap mién dich
hoéa phat quang trén may Maglumi 800.

Khoéng tuyén tinh cia phwong phap dwoc
danh gia béng cach str dung mau bénh phdm
¢6 néng d6 cao va mau bénh phadm cé néng do
thap pha loang thanh cac ndng d6 khac nhau.
Két qua, phwong phap tuyén tinh dén 59,1
nmol/L, phti hop v&i cong bb clia nha san xuét
la phwong phap tuyén tinh dén 60,6 nmol/L."

D6 chum ngén han clia phwong phéap duoc
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xac nhan bang cach chay 13p lai 20 1an hai mau
QC va hai mau bénh nhan cé ndng dé gan véi
ngwdng quyét dinh lam sang trong mét ngay.
Tiéu chuan chap nhan cta doé chum dwa trén
bién thién sinh hoc & mc mong mudn 1a 14,2%
va & mire tbi wu 1a 7,1%. Két qua xac nhan cho
thdy do I&p lai nhé hon tiéu chuin chap nhan
cla dd chum dwa trén bién thién sinh hoc &
murc tdi wu (bang 2), két qua nay twong tw Vi
cobng bb clia nha san xuat.’ D6 chum dai han
dwoc xac nhan bang cach chay I&p lai 20 1an
hai mau QC va hai mau bénh nhan cé néng
dd gan ngwdng quyét dinh 1am sang trong 20
ngay khac nhau. Két qua do tai 1ap trén hai
mé&u mau QC va hai mau bénh nhan 1an luot
la 9,2%, 6,8%, 3,4%, 6,4%. Két qua nay cao
hon cong bd cla nha san xuét, tuy nhién nhé
hon tiéu chudn chap nhan cta ddé chum dya
trén bién thién sinh hoc & murc tdi wu/hodc mirc
mong mudn." Nhw vay, d6 chum clia phuong
phap dat tiéu chuin cho phép. Két qua xac
nhan dd chum trong nghién ctu nay twong tw
nhw két qua cla lvana Lapic va cong sw khi
danh gia phwong phap dinh lwgng 17-OHP
trén may Maglumi 800.™ So sanh v&i phwong
phap ELISA trong nghién ctru cda Tripathi V va
cong sw cho thdy d6 chum cGa phwong phap
dinh lwvong 17-OHP trén may Maglumi 800 tot
hon.? Do lap cha phwong phap ELISA 1a tir 3,7
dén 7,5%, do tai lap tr 6,9 dén 11,7%."2 Piéu
thu vi khi so sanh véi phwong phap LC/MS-MS
trong mot sé nghién clru khac, dd6 chum cuda
phwong phap mién dich dién héa phat quang
dinh lwvgng 17-OHP trong nghién ctru nay la
twong tw, tham chi con tét hon & mot s mic
nong do.'56

Trong nghién ctru nay, d6 dung clia phwong
phap dwoc xac nhan bang hai cach. Cach th
nhét 1 danh gia do thu hdi ctia mau QC va mau
that thém chuén, cach thi hai Ia so sanh két
qua cla phong xét nghiém véi két qua trung
binh ngoai kiém, dwoc coi nhw két qua tham

chiéu. Két qua dd thu héi mau QC va mau that
thém chuan giao dong tir 97,8 dén 104,0%, ndm
trong gi&i han chap nhan 1a 90 - 110% (Bang
3 va Hinh 3). Két qua nay tét hon han do thu
hdi ctia phwong phap LC-MS/MS trong nghién
ctu cla Turpeinen U va cong sy (76 dén 89%)
va twong tw véi do thu héi cla phwong phap
LC-MS/MS trong nghién ctru cua Etter ML va
cdng sw.'®6 D4 thj Passing-Bablok so sanh két
qua cua phwong phap trong nghién ctru nay
v&i két qua trung binh ngoai kiém cho thay cé
méi twong quan chat (r = 0,993) va do twong
ddng rat cao. Do dbc clia phuong trinh twong
quan la 1,026, 95% khoang tin cay cta do déc
la tlr 0,952 dén 1,110 c6 bao gdm 1; giao diém
v&i truc tung la -0,107, 95% khoang tin cay cla
giao diém la tir -0,933 dén 1,257 c6 bao gém 0.
Nhw vay, khéng c6 sai sb ty 1& va sai sb hang
dinh v&i két quéd ngoai kiém cla nhém twong
duwong (két qua tham chiéu).

V. KET LUAN

Ky thuat dinh lwong 17-OHP bang phwong
phap mién dich hoéa phat quang trén may
Maglumi 800 c6 d6 chum va dd ding chap
nhan dwoc, cé thé dwa vao thuc hanh thuwdng
quy phuc vu ldm sang.
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Summary

EVALUATION OF SERUM 17-HYDROXYPROGESTERONE
MEASUREMENT ON MAGLUMI 800 CHEMILUMINESCENCE
IMMUNOASSAY ANALYZER

The aim of this study was to evaluate the analytical performance characteristics for serum
17-hydroxyprogesterone chemiluminescence immunoassay measurement on Maglumi 800. The
linear range was validated according to the CLSI EP6 guideline. Precision was evaluated according
to CLSI EP5 guidelines. Accuracy was evaluated according to CLSI guidelines EP7 and EP9. The
method was linear up to 59.1 nmol/L. The short - term imprecision was observed with a range of 2.8
to 6.3%, lower than optimal biological variation and long - term imprecision was in range of 3.4 to
9.2%, lower than desirable biological variation. The recovery of QC and real patient samples were
in the range of 90 - 110%. Passing - Bablok analysis of the data showed good agreement between
the serum 17-OHP measurement on Maglumi 800 and external quality assessment results, the
regression equation was: y = 1.026x - 0.107 (slope 95%CI: 0.952 to 1.110, intercept 95%CI: -0.933
to 1.257) (n = 15, r = 0.993). The serum 17-OHP chemiluminescence immunoassay on Maglumi 800
was proven to be reliable and can be applied for routine analysis.

Keywords: 17-hydroxyprogesterone, method verification, precision, trueness, linearity range.
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