TAP CHI NGHIEN ClPU Y HOC

NGHIEN Cl’U SAN XUAT MAU NGOAI KIEM HUYET THANH HOC

HBsAg VA ANTI - HCV
Pham Thi Hwong Trang', Pang Quang Huy'?, Dang Thi Ngoc Dung'?

va Nguyén Tran Phwong" >

"Trung tdm Kiém chudn chét long xét nghiém — Truong Pai hoc Y Ha Noi,

2Khoa Ky thuéat y hoc — Trirong Dai hoc Y Ha Noi,

3B6 mén Hoa sinh — Trirong Bai hoc Y Ha Noi

Nghién ctru duoc thuc hién tai Trung tam Kiém chudn chét luong xét nghiém y hoc thuéc Truong Dai hoc Y

Ha Noi nhdm chi déng dép ting nhu cdu tham gia chuong trinh ngoai kiém hién tai chura ép dung tai Viét Nam.

Muc tiéu ctia nghién ctru nay la hoan thién quy trinh sén xuét mau ngoai kiém huyét thanh hoc HBsAg va anti -

HCV dang déng khé va thiét ké thir nghiém chuong trinh ngoai kiém cho hai théng sé tuong timg. B6 mau ngoai

kiém duwoc san xuét tir huyét tuong ngudi, bao gém 03 méu cho méi théng sé: mau &m tinh, mau duong tinh

yéu va mau duong tinh ré. Tat ca céc méu sau khi danh gia theo huéng dén cua ISO 13528:2015 déu dadm béo

dé déng nhét va do én dinh trong sudt chu ky ngoai kiém. T4t ca 14 phong xét nghiém tham gia chuong trinh

thir nghiém déu duoc danh gia la két qué xét nghiém “Phu hop”. Tuy nhién do ban chét cua xét nghiém va sbé

ltrong phong xét nghiém tham gia con it nén chuwong trinh van cén cai tién vé phuong phap danh gié két qua.

T khéa: Ngoai kiém, huyét thanh hoc, viém gan B, viém gan C, HBsAg, anti - HCV.

I. DAT VAN BE

Trén thé gidi, lwong ngwoi nhiém viém gan
B va viém gan C la kha cao."? Viét Nam la nwéc
thudc vung dich lwu hanh rat cao déi véi viém
gan B va vung c6 ty 1é méc viém gan C vira
phai.*? Theo wéc tinh clia T chirc y té thé gidi
c6 khoang 8,6 triéu ngwdi nhiém virus viém gan
B nam 2015. Theo nghién ctu cla Trung tdm
Kiém soat va Phong chdng bénh ciia Hoa Ky,
ty I& nhiém viém gan B & Viét Nam nam 2014 13
cao tr 2 - 2,9 %.4°

Dam bdo chat lwong xét nghiém dang la
van dé dwoc Chinh phd, Bo y té va cac ban,
nganh quan tdm. Trong d6, ngoai kiém la mot
cbng cu quan trong d& dadm bao chét lwong xét
nghiém. Viéc thyc hién ngoai kiém chat lvong
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xét nghiém tai Viét Nam méi duwoc trién khai
manh mé trong vai ndm gan day, trong dé linh
vwc xét nghiém chan doan nhiém virus viém
gan B (HBV) va viém gan C (HCV) chuwa cé don
vi ndo tryc tiép san xuéat va cung cp chuong
trinh ngoai kiém. Muén tham gia ngoai kiém,
céac phong xét nghiém can lién hé cac nha cung
cap mau ngoai kiém nudc ngoai hodc nha phan
phdi tai Viéet Nam. Tuy nhién, viéc mua méau
ciing khéng don gian, viéc van chuyén mau,
glri mau gap nhiéu khé khan, d6i khi khéng
mua duwoc mau do mot sé quy dinh cia phap
luat Viét Nam, gia thanh mau ngoai kiém cao,
chwa ké dén viéc trao déi thuc hién béng ngoén
nglr khac ciing la yéu té khéng thuan lgi dbi voi
nhiéu phong xét nghiém Viét Nam.

DPé thwc hién chirc nang, nhiém vu cua
Trung tdm kiém chudn chat lwong xét nghiém
y hoc trong quéan ly, giam sat chat lwong xét
nghiém cac phong xét nghiém thuéc dia ban
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dwoc phan cong, va thwc hién Quyét dinh 316/
Qb-316-TTg ngay 27/02/2016 cla Tha twdng
Chinh phl, nhém nghién ctru tién hanh thuc
hién dé tai “Nghién clru sén xuét huyét thanh
kiém tra chat lwong xét nghiém HBsAg va anti
HCV” v&i 02 muc tiéu:

1. Hoan thién quy trinh sdn xuat mau
huyét thanh kiém tra HBsAg, anti - HCV dang
déng kho va dwa ra tiéu chudn co sé cho bd
mau.

2. Thiét k& th®r nghiém chwong trinh
ngoai kiém cho hai théng sb twong &ng.

Il. DOI TWONG VA PHUONG PHAP
1. Vat liéu nghién cru

Ba loai mau huyét twong déu am tinh véi
HIV, trong d6 mét loai huyét twong dwong tinh
véi HBsAg, mét loai huyét twong dwong tinh
véi anti - HCV, mét loai huyét twong am tinh
v&i cad HbsAg va anti - HCV, HIV dwgc mua tw
Trung tdm huyét hoc truyén mau — Bénh vién
Viét Birc. Cac mau nay dam bao chét lwong
t6t, khong tan huyét, khéng déng von. Mau cé
han st dung hon 6 thang k& tlr ngay mua va
dwoc bao quan & diéu kién am sau hodc 2-8°C
(dwéi 1 tuan).

2. Phwong phap nghién ciru

Thoi gian nghién ctru: tlr thang 1/2017 dén
thang 6/2018

Dija diém nghién ctru: Trung tam Kiém chuén
chét lwong xét nghiém y hoc va Khoa Ky thuat y
hoc — Trwdng Dai hoc Y Ha Noi

Quy trinh nghién ciru:

Céac mau huyét twong dwong tinh dwoc kiém
tra trén thiét bi hoa sinh tw dong Cobas 8000
bang phwong phap dién héa phat quang. Sau
doé cac mau nay dwoc bat hoat virus bang cach
thém vao mau 1% TnBP va 1% Triton X-100
(tinh theo thé tich) va G trong bé 0 nhiét & 30°C
trong 4 gi& (phwong phap Solvent Detergent).

TAt ca cac mau huyét twong sau do duoc

TAP CHi NGHIEN CPU Y HOC

chuyén thanh huyét thanh theo phwong phap
str dung CaCl.,.

Huyét thanh dwong tinh sau d6 dwoc co dac
s dung (NH,),SO, b&o hoa va tham tich qua
mang loc (16 loc 10k, dwérng kinh 22 mm) trong
dung dich dém Triphosphate 0,1M, pH béng 7,
dé thu dwoc dung dich chira HBsAg va dung
dich chta anti - HCV ndng d6 cao.

Cac dung dich n6ng do cao thu dwoc & trén
dwoc pha vao cac mau huyét thanh am tinh
theo ti 1& phu hop dé tao mau & cac mc ndng
dd khac nhau. Cac mirc ndng d6 am tinh va
dwong tinh cho mau ngoai kiém Anti-HCV va
HBsAg duorc lwa chon dwa theo chi sé ngudng
(Cut off index - COI). Trong dé, 16 am tinh (LO)
duoc thiét ké tai mirc ndbng dd < 0,900 cho ca
2 thong s6 HBsAg va Anti-HCV. Céac 16 duwong
tinh dwoc pha lodng tr huyét thanh dwoc cod
dac dé dat cac ndng dd 1an lwot 1a 20-30 COI
HBsAg (L1), 4-10 COI HBsAg (L2), 90-100 COI
Anti-HCV (L3), va 50-60 COI anti - HCV (L4).
Noéng dd cac 16 mau dwoc phan tich thuc hién
trén hé thc“'mg may héa sinh mién dich tw déng
Roche Cobas e602.Cac mau nay duoc chia
nhé vao cac dng tiét trung dung tich 2 ml, 0,5 ml
mau cho médi éng. Cac éng mau nay sé duwoc
cAp dong rdi tién hanh déng kho.

M6t lwong mau nhét dinh cho méi 16 mau
dwoc hoan nguyén va thwc hién xét nghiém
dé danh gia do6 dong nhat bang phwong phap
thdng k& ANOVA single factor tai a = 0,05. Gia
tri p tinh dwoc tr phwong phap nay néu Ién
hon 0,05 thi két luan 16 mau c6 dd ddng nhéat
phu hop.

Mot lwong mau khac duwoc st dung dé
danh gia do 6n dinh dai han, d6 6n dinh sau
van chuyén va dd 4n dinh sau hoan nguyén.
Phwong phap théng ké s dung la t-test & hé
s tin cay 95%. Gia tri p tinh dwoc tr phwong
phéap nay néu I&n hon 0,05 thi két luan 16 mau
c6 d6 6n dinh phu hop

Cac mau sau khi ddm bao d6 dong nhét
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dwoc déng goi 3 Iép va dwoc glri cho cac
Phong xét nghiém dang ky tham gia chwong
trinh th&r nghiém nay. Nhém nghién ctru da moi
duwoc 14 phong xét nghiém tham gia chuong
trinh ngoai kiém th& nghiém, trong dé chi co
11/14 phong xét nghiém thyc hién xét nghiém
anti - HCV. V@i ca 02 loai xét nghiém HBsAg va
anti - HCV déu chia thanh 4 nhém thiét bi. Tuy
nhién chi c6 2 nhém thiét bj c6 sé lwong tham
gia = 5 la dwoc danh gia theo nhém thiét bi,
con lai 2 nhém thiét bj ¢ sé lwong tham gia <
5 dwoc danh gia theo nhém tat ca cac phuong
phap.

Cac phong xét nghiém thyc hién xét nghiém
HBsAg va anti - HCV trén cac mau nay va gui
két qué cho nhém nghién ciru dé dwoc phan
tich danh gia. Phuwong phap xac dinh gia tri
gan va do léch chuan danh gia la thuat toan A
(Robust analysis algorithm A). Két qua cla cac
phong xét nghiém sé dwoc danh gia sir dung
chi s& d6 1éch chuan (Standard Deviation Index
- SDI).

Do khéng dam bao do U_ dwoc tinh theo
cbng thire:

Il. KET QUA

_1,25xSD

U=
Trong dé: W

U_: D6 khéng dam bao do
SD: B¢ léch chuén nhém so sanh
N: S6 lwgng két qua trong nhém so sanh
Chi s d6 léch chuan dwoc tinh theo cong
thire: ]
Két qua PXN - X
SD

SDI =

Trong dé:
SDI: Chi 6 do Iéch chuén
X : Gia tri trung binh nhédm so sanh

SD: Do léch chuan nhém so sanh
3. Xt ly s6 liéu

St dung phép théng ké t-test, ANOVA single
factor test, Cochran C test, thuat toan A trén
phan mém théng ké R.
4. Pao dirc nghién ctru

Nghién ctru tuan thd theo dao dirc nghién
ctru trong Y hoc. Théng tin cla phong xét
nghiém tham gia dwoc bao mat. Nghién ctru
thwe hién vi muc dich khoa hoc.

Tét ca cac 16 mau thr nghiém dam bao do ddng nhat trwédc va sau khi thue hién ddng kho (xem
bang 1). Sau khi déng khé va bado quan & diéu kién nhiét d6 2-8°C, 16 mau am tinh LO 6n dinh trong
it nhat 13 08 thang, con 16 mau dwong tinh L1 dén L4 dam bao 6n dinh trong 07 thang (xem bang 2).

Bang 1. D6 déng nhéat ctia cac 16 mau sau khi dong khé dworc tinh sir dung phwong phap
ANOVA single factor tai tai a = 0,05. Cac gia trj p tinh dworc déu I&n hon 0,05 va do dé cac 16
mau dwoc coi la cé6 dé déng nhat phu hop.

L6 mau Gia tri p (HBsAg) L6 mau Gia tri p (anti - HCV)
LO 0,1213 LO 0,07079
L1 0,3082 L3 0,3003
L2 0,842 L4 0,9189
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Bang 2. P6 6n dinh dai han cta cac 16 mau & diéu kién bao quan 2-8°C dworc tinh str dung
phwong phap t-test & dé tin cay 95%. Cac gia tri p tinh dworc déu I&n hon 0,05 va do dé cac

16 mau dworc coi la c6 d6 6n dinh phu hop.

Gia tri p (HBsAg)

Gia tri p (anti - HCV)

Thang L6 LO L6 L1 L6 L2 L6 LO L6 L3 L6 L4
9/2017 0,4566 0,4708 0,3033 0,1567 0,8179 0,8167
10/2017 0,5113 0,1623 0,2465 0,5789 0,755 0,1147
11/2017 0,1183 0,2803 0,4721 0,1732 0,08294 0,0801
12/2017 0,6488 0,4721 0,2803 0,3060 0,248 0,6492
1/2018 0,4651 0,3197 0,7271
2/2018 0,06408 0,3246 0,5098 0,1567 0,2421 0,07232
3/2018 0,9347 0,2962 0,615 0,1195 0,614 0,07835
4/2018 0,8136 0,4273 0,00003355 0,4012 0,7465 0,00001032
5/2018 0,6313 0,008265 0,01054 0,0529 0,00008793 0,0001285

Nhan xét: 100% phong xét nghiém tham gia thir nghiém cé két qua phién giai trung véi két qua
phién giai ctia cac |6 mau (xem bang 3).
Bang 3. Két qua thir nghiém cta cac phong xét nghiém tham gia thtr nghiém. Don vi do cho

ca HBsAg va Anti-HCV la COl.

L6 LO (anti - HCV)

. < Dwong Am Phu
Phwong phap X SD Um i i
tinh tinh hop
Roche Cobas 6000/8000 0,0438 0,0034 0,0019 0 5 100%
Abbott Architect 0,0660 0,0206 0,0115 0 5 100%
Roche Cobas 4000/e411 0,0927 0,0085 0,0061 0 3 100%
Siemens Centaur XP 0,0350 0,0240 0,0213 0 2 100%
L6 LO (HBsAg)
) _ Dwong . , .
Phwong phap X SD Um tinh Am tinh Phu hop
Roche Cobas 6000/8000 0,4825 0,1308 0,0618 0 7 100%
Abbott Architect 0,2712  0,0674 0,0344 0 6 100%
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Roche Cobas 4000/e411 3  0,5223 0,0517  0,0373 0 3 100%
Siemens Centaur XP 2 N/A N/A N/A 0 2 100%
L6 L1 (HBsAg)
i _ Dwong . N
Phwong phap N X SD Um tinh Am tinh  Phu hop
Roche Cobas 6000/8000 7 25,904 11,598  5,4797 7 0 100%
Abbott Architect 6 45,981 10,639  5,4293 6 0 100%
Roche Cobas 4000/e411 3 22,437 3,1655  2,2845 3 0 100%
Siemens Centaur XP 2 131,66 91,619 80,981 2 0 100%
L6 L2 (HBsAg)
i - Dwong . | .
Phwong phap N X SD Um tinh Am tinh Phu hop
Roche Cobas 6000/8000 7  6,4147 0,9213 0,4353 7 0 100%
Abbott Architect 6 12,301 1,8124  0,9249 6 0 100%
Roche Cobas 4000/e411 3  5,9667 0,6469 0,4668 3 0 100%
Siemens Centaur XP 2 32,050 0,3563  0,3149 2 0 100%
L6 L3 (anti - HCV)
i _ Dwong . | .
Phwong phap N X SD Um tinh Am tinh  Phu hop
Roche Cobas 6000/8000 5 128,16 6,3488  3,5491 5 0 100%
Abbott Architect 5 11,708 1,7790  0,9945 5 0 100%
Roche Cobas 4000/e411 3 88,123 7,2625 52412 3 0 100%
Siemens Centaur XP 2 N/A N/A N/A 2 0 100%
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L6 L4 (anti - HCV)

Phwong phap N X SD Um D:,’::g Amtinh  Phu hop
Roche Cobas 6000/8000 5 72,968  3,4816  1,9463 5 0 100%
Abbott Architect 5 14470 13160 07356 5 0 100%
Roche Cobas 4000/e411 3 49,860 9,1875  6,6305 3 0 100%
Siemens Centaur XP 2 N/A N/A N/A 2 0 100%

IV. BAN LUAN

Vat liéu nghién cru la dau vao cla qua trinh
san xuat mau, déng vai trd quan trong dén chat
lwong mau san xuét sau nay nén nhém nghién
clru da lwa chon ngudn cung cép ky lwéng.
Trwong hop ché pham khong dat yéu cau,
nhém nghién ctu tién hanh hdy va mua ché
phdm khac. Bén canh do, tit ca cac ché pham
huyét twong nay déu cé khoang thdi gian tir
ltc thu gom dén khi mua vé téi da la 02 thang,
dam bao ché phadm con da thoi gian 6n dinh
trong qua trinh san xuét. Tuy nhién, tai c4c noi
thu gom, ché pham huyét twong dwong tinh v&i
HBsAg va duong tinh véi anti - HCV déu bi loai
bd. Do d6, ngudn ché pham dwong tinh rat han
ché, khong thuwdng xuyén. Day 1a mot khé khan
trong qua trinh san xuat mau.

Ché phdm huyét twong dwong tinh véi
HBsAg va ché phdm huyét twong dwong tinh
vé&i anti - HCV dwoc bat hoat virus trwdc khi
thwe hién cac ki thuat khac dé& dam bado an
toan can bo tham gia san xuét cling nhw nguoi
st dung. Phwong phap bt hoat st dung S/D
(dung méi/thubc tay) 1a phwong phap dwoc ap
dung tlr nhitng ndm 1980 dé bt hoat virus.®
Theo Dichtelmiiller HO va cac cong sw cdng bd
nam 2009,” di¥ liéu da chirng minh rang huyét
twong da béat hoat virus bang S/D khéng co
sw lay truyén cac virus HIV, virus viém gan B,
virus viém gan C va cac virus ¢c6 mang khac.

Nhém nghién ctru ap dung phwong phap céng
bd trong nghién clru cia Peter Hellstern va
céac cdng sy cong bd ndm 1992.8 Néng dd cua
nhiéu thdng sb, trong d6 co protein khoéng thay
dbi trwde va sau khi bat hoat.

Vat ligu ly twdng nhat dwoc khuyén céo st
dung 1a huyét thanh.® M&c du nhidu hang san
xuét héa chat cho rang st dung huyét twong
hay huyét thanh déu duwoc, nhwng huyét twong
¢6 xu huéng khéng én dinh trong qué trinh bao
quan va van chuyén va co thé sinh cuc déng
mot cach ty nhién, dac biét sau khi déng lanh
va ra dong.° Tuy nhién, hién tai cac ngudn cung
cap khong cé sdn ché phdm huyét thanh nén
nhém nghién ctru chi c6 thd mua ché pham
huyét twong va trong qua trinh san xuét chuyén
thanh huyét thanh. Hién nay, c6 mot sd phwong
phap dwoc ap dung dé thuc hién chuyén huyét
twong thanh huyét thanh nhw thrombin hoa,
phuc hdi canxi.®°

Dé dam bao san pham thu dwoc cé nong
do protein phu hop, déng thoi tranh bién tinh
protein, nhém nghién ctru da lwa chon phwong
phap st dung dung dich mudi ammonium
sulfate."2 B& ndng d6 mudi ammonium
sulfate dwoc lwa chon la 100% bao hoa va 50%
bdo hda nham tach chiét téi da lwong protein
c6 trong dung dich ban dau, viéc két tia protein
thu dwoc co nhiéu tap chat 1a khong thé tranh
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khéi. Tuy nhién, b&i s cé mat cia mot sé tap
chét khac khéng gay anh hwéng Ién téi nong
dd cubi cung cla chat can do, nhém nghién
clvu da dirng lai & buwde tach protein bang mubi.

Do ddng nhat clia tat ca cac 16 mau dwoc
kiém tra theo dung hwéng dan cha ISO
13528:2015 va IUPAC Harmonized Protocol
2006, va két qua tinh toan ra cho thay tat ca
céac 16 mau thir nghiém dwoc san xuét ra dat do
ddng nhat, pht hop cho muc dich ngoai kiém
tra chat lwong. Tuy nhién, dd déng nhat cta
mau hoan toan cé thé bj &nh hwéng trong qua
trinh thwe hién bdi cac yéu td sau: Lwong nuwéc
dé hoan nguyén khéng ding yéu cau; thao tac
hoan nguyén khéng phu hop; mau khéng duoc
tron déu trwée khi phan tich.

Két qua kiém tra do 6n dinh dai han cia mau
cho thdy mau 6n dinh trong 07 thang lién tuc
sau khi san xuat, khéng c6 sw khac biét dang
ké tai hé sb tin cay 95% gitra két qua phan tich
céac thang va két qua kiém tra do déng nhat. Két
qua nay dong thuan véi két qua nghién clru clia
Diminsky va cong sy cling nhw nghién clru
cua Poe va cong sy.™

Do ban chét ctia nguyén ly xét nghiém va
ban dinh lwong, sb lwong phong xét nghiém
tham gia con nhd, chwong trinh méi bat dau
thtr nghiém, két qua cha phong xét nghiém
dwoc danh gia cha yéu l1a két qua phién giai,
gia tri COI chi dé nhém nghién ctru thu thap di
lieu thdr nghiém.

Néng dd cac 16 mau dwong tinh déu & mac
kha cao so v&i ngudng quyét dinh &m tinh cling
c6 thé la yéu tb thuan loi dé két qua cac phong
xét nghiém tham gia déu dwoc danh gia “Phu
hop”. Day ciing la diém khé ma nhém nghién
ctvu muébn cai tién khi thiét ké chwong trinh
ngoai kiém nay trong twong lai.

V. KET LUAN
Nghién ctvu da xay dwng quy trinh san xuét

chi tiét va tieu chuan co s& cho mau huyét
thanh chuan dung trong noi kiém tra va ngoai

kiém tra chat lwong cho hai xét nghiém HBsAg
va Anti-HCV trong diéu kién phong thi nghiém
va da san xuét thanh cdng bé mau kiém tra chat
lwgng xét nghiém & dang dong kho, thod man
cac yéu cau theo 1ISO 13528 va ISO 17043.

Chuwong trinh ngoai kiém dwoc thiét ké budc
dau thanh cong cho 14 phong xét nghiém tham
gia thtr nghiém, s dung cac phwong phap va
hé may phan tich phd bién trén thi trudng.

Nghién ctru trong twong lai sé tap trung vao
viéc thiét ké quy trinh san xuét cong nghiép va
thwong mai hoa bé mau ngoai kiém véi muc
dich dwa vao thij trwong, trong do khac phuc
cac han ché con ton tai trong nghién cru hién
tai bang cach bd sung sb lwong mau, phong xét
nghiém tham gia thtr nghiém, va phwong phap
th&r nghiém.
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Summary
RESEARCH FOR PRODUCTION OF SEROLOGY PROFICIENCY
TEST ITEM FOR HBsAg AND ANTI - HCV

This research was conducted at the Quality Control Center for Medical Laboratory — Hanoi
Medical University in order to meet the continuous demand of medical laboratories for more EQA
programs not yet available in Vietnam. The objectives of this research are to finalize procedure for
production of HBsAg and anti - HCV lyophilized serology proficiency test items and to conduct an
experimental proficiency testing program for the respective parameters. The test items were produced
from human plasma, and consisted of 3 separate items per parameter: negative, weak positive and
strong positive items. All items were tested for homogeneity and stability following the guidelines
of ISO 13528:2015 and were deemed sufficiently homogeneous and stable throughout the course
of the program cycle. All 14 laboratories who participated in the experimental program had their
test results evaluated as “Acceptable”. However, due to the nature of the tests and the low number
of participants, the evaluation process was met with much difficulty and still needs improvement.

Keywords: Proficiency testing, serology, Hepatitis B virus (HBV), Hepatitis C virus (HCV),
HBsAg, Anti-HCV.
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