TAP CHI NGHIEN ClPU Y HOC

SAN XUAT MAU NGOAI KIEM TRA CHAT LUONG XET NGHIEM
DEM TE BAO MAU NGOAI VI

Nguyén Hiru Hung"*, Dang Thi Ngoc Dung', Nguyén Ngoc Diing?
D6 Thi Hwéng', Nguyén Thi Hao', Lé Thanh Thao'

"Trrong Pai hoc Y Ha Noi
2\jién Huyét hoc - Truyén méau Trung vong

Ma&u ngoai kiém déng vai tré quan trong trong ngoai kiém tra chét luong xét nghiém. Nghién ctru nhdm
san xuat méu ngoai kiém cho xét nghiém dém té bao méu ngoai vi. Ba 16 mau (24 méu/lé, V = 2mL) véi
muc sb lwong té bao khéc nhau da duoc sén xuét dudi dang méu toan phdn mé phdéng, chira céc
thanh phén: té bao héng céu ngudoi c6 dinh béi Glutaraldehyde 0,015%, té bao héng céu ga cé dinh bdi
Glutaraldehyde 0,18% (dé mé phdng bach céu ngudi), té bao tiéu cdu nguoi cb dinh béi Glutaraldehyde
0,007% va huyét thanh nguoi bé sung khéng sinh. M&u sdn phdm duwoc danh gia chét long theo tiéu chudn
ISO 13528:2015trén hai tiéu chi: d6 doéng nhét va do 6n dinh. Két qua thu duwoc cho thdy sdn phédm dat d6
déng nhét trén 11 théng sé6: RBC, HGB, HCT, MCV, MCH, MCHC, RDW%, WBC, PLT, MPV, PCT. Trong
diéu kién van chuyén (khodng céch vén chuyén > 600km, thoi gian véan chuyén < 72h), sén phdm dat d6
én dinh trén 10 théng sé: RBC, HGB, HCT, MCV, MCH, MCHC, WBC, PLT, MPV, PCT. Trong diéu kién b&o
quan 2 - 80C sén phdm dat d6 én dinh dén 4 tuén trén 6 théng sb: RBC, WBC, PLT va HGB, MCH, PCT.

T khéa: Glutaraldehyde, ngoai kiém, xét nghiém dém té bao.

I. DAT VAN BE

Xét nghiém dém té bao mau ngoai vi déng
vai trd quan trong trong chan doan va diéu tri
bénh trén l1am sang." Kiém soat chat lwong
xét nghiém goép phan nang cao mic dé chinh
x&c cla xét nghiém va niém tin ctia bac s§ lam
sang ciing nhw nguoi bénh. Ngoai kiém la mot
yéu cau dbi véi phong xét nghiém nhdm kiém
soat chat lwgng xét nghiém.2 Bé an 316/Qb-
TTg cGa Tha twéng vé tadng cwdng nang luc
hé thdng quan Iy chat lwgng xét nghiém y hoc
giai doan 2016 - 2025 dé ra nhiém vu Viét Nam
c6 thé tw nghién clru san xuét cac mau ngoai
kiém.®> Mau ngoai kiém cho xét nghiém dém
t& bao mau ngoai vi ton tai & dang mau toan
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phan nhdm muc dich mé phdng mau bénh
nhan. Theo WHO (2016) mau ngoai kiém can
c6 sw 6n dinh téi thiéu 01 thang.* Trong khi do,
theo E.Cornet va céng sy (2012), mau toan
phan sau khi Iy va bao quan & 2 - 8°C c6 do
4n dinh cua tat ca thong s co ban khéng qua
72 gi®v.® Bé san xuat dwoc mau ngoai kiém co
dd 6n dinh cao hon can phéi st dung céc ky
thuat xt ly té bao mau giup kéo dai do 6n dinh
cGa mau. Cac nghién clru vé san xuat mau
nang cao dod 6n dinh da dwoc bao cdo tr rat
s&m. Vao nam 1966, Mortensen cung céng sw
san xuét mot dich treo hdng ciu bang viéc xt&
ly t& bao héng ciu nguwdi véi cac dung dich
dém, sau d6 thém vao dé mét lwgng formalin
b&do hoa lam chét én dinh, dich treo nay dwoc
st dung lam vat liéu kiém soat dém hdng cau,
do 6n dinh 14 thang.® Giai doan 1998 - 2017
¢ nhiéu nghién ctu khac thwe hién cd dinh
té bao bang aldehyde dé san xuat mau co
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do 6n dinh cao, cac aldehyde dwoc st dung
la glutaraldehyde va formaldehyde.”"® Nam
1998, WHO xuét ban cac hwéng dan san xuét
mau ngoai kiém cho xét nghiém dém té bao
mau ngoai vi.""'2 |[SO 13528:2015 dwa ra yéu
cau mau ngoai kiém phai dwoc kiém tra vé do
ddng nhat va do én dinh."™ Dya trén nén tang
ky thuat san xuat da duwoc goi mé, sw co sdn
cla yéu cau quéc té vé chat lwgng mau ngoai
kiém, nghién ctru nay da duwogc thwc hién voi
muc tiéu: san xuat mau ngoai kiém tra chét
lwong xét nghiém dém té bao mau ngoai vi va
danh gia do déng nhéat, d6 6n dinh cta mau
san pham.

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

- Cac ché pham khdi héng cdu nhém O
va khdi tiéu ciu, khdi huyét twong twoi déng
lanh nhém AB dwoc cung cép tir Vién Huyét
hoc- Truyén mau Trung wong. Tiéu chuan lya
chon: cac ché pham da dwoc xét nghiém sang
loc khang thé bt thwerng dong héng cau, giang
mai, cac virus HBV, HCV, HIV (bdng ky thuat
ELISA/CLIA va NAT). Khéi héng cau st dung
chéng déng CPD-A."2 Cac ché pham con han
st dung.

- Mau ga twoi thu thap t ga tréng khde
manh, nudi nhét vi muc dich nghién ctu tai
Vién tha y, ga sau khi lay mau duwoc chdm séc
va hdi phuc. Mau ga dwoc chéng déng bang
EDTA. Tiéu chuan lwa chon: mau ga sau ly tam
khong xuét hién tan huyét.'?

2. Phwong phap

Thiét ké nghién ciru

Nghién ctru thl nghiém trong phong thi
nghiém.

C& mau

Téng sb 72 mau, chia 3 16 mau (C1, C2,
C3), 24 mau/l6. Trong d6 bao gém: 10 mau cho

danh gia d6 ddng nhat; 08 mau cho danh gia do
4n dinh trong diéu kién bdo quan 4°C (2 mau/
l&n, theo d&i 1 1an/tudn trong 4 tuan); 2 mau
cho danh gia dd 6n dinh trong diéu kién van
chuyén;® 4 mau lam dy phong.

Quy trinh thwc hién

Buéc 1: Chuén bj thanh phan huyét thanh
nén: khéi huyét twong twoi déng lanh nhém AB
dwoc ra dong (37°C, 45 phut), bé sung Ca** dé
chuyén huyét twong thanh huyét thanh, tach
l4y huyét thanh, thém Azide 1 g/L, Penicillin,
Gentamycin 0,1 g/L (Sigma) thu dwoc thanh
phan huyét thanh nén.

Buéc 2: Chuén bi thanh phan hdng ciu
cb dinh: khdi hdng ciu O rra 2 1an v&i PBS
(Phosphate-buffered saline, Sigma), treo héng
cau 40 - 50% trong PBS, c6 dinh héng ciu bang
Glutaraldehyde 0,015% (Sigma), 24h, rira 2 1an
héng cau da cb dinh véi PBS, treo héng ciu
sau rlra trong huyét thanh nén.

Buéc 3: Chuén bj thanh phan bach cau mé
phdng t» hdng cau ga:'2 mau ga twoi dem ly
tam, tach lay héng cau ga, rira hdng cau 2 1an
véi PBS, treo lai 20 - 30% trong PBS, ¢b dinh
hdng ciu bang Glutaraldehyde 0,18%, 1h, r&ra
2 14n hong cau da cb dinh véi nwéc cét vo tring,
treo hdng cau sau rira trong huyét thanh nén.

Buwéc 4: Chuan bj thanh phan tiéu cau cb
dinh: khéi tiéu ciu dem ly tam, tach 14y tiéu cau,
treo lai 10 - 15% trong PBS, I&c nhe nhang dich
treo trong 2h dé tiéu cau nghi, c¢b dinh tiéu cau
bang Glutaraldehyde 0,007%, 5 phut, riva 2 14n
tiéu cau da cb dinh v&i PBS, treo tiéu ciu cb
dinh trong huyét thanh nén.

Buéc 5: Tron cac thanh phan da chuan bj
véi nhau dwdi cac ty 1é xac dinh (Bang 1) dé
tao ra 3 16 mau mé phdng mau toan phan, chia
déu vao cac éng vé trung (24 mau/le, V = 2mL),
twong ng véi 3 mic sb lwong té bao khac
nhau (C1, C2, C3).

292

TCNCYH 183 (10) - 2024



TAP CHI NGHIEN ClPU Y HOC

Bang 1. Thanh phan cac 16 mau

. Thanh phan Thanh phan Thanh phan
Huyét thanh . . N N
nén (mL) hong cau (mL) bach cau (mL) tieu cau (mL)
(RBC 8,9 T/L) (WBC 68 G/L) PLT (155 G/L)
L6 C1 150 50 10 30
L6 C2 125 75 15 50
L6 C3 110 90 30 70

Buwéc 6: Danh gia d6 dong nhét cia mau
san pham: tai thoi diém hoan thanh san xuét
(TO), thwe hién xét nghiém 10 mau/lé x 2 lan
trén may huyét hoc Advia 2120i. 20 két qua/
16 dwoc dung kiém tra d6 ddng nhét cia 11
thong s6.1

Buéc 7: Panh gia do én dinh trong didu
kién van chuyén: tai TO, 4y 2 mau/I6 déng vao
thung x6p, chéng sbc/ thAm, gitr mat bang da
gel, chuyén gtvi cho 2 phong xét nghiém & céac
khu vuc dia ly khac nhau. Ngay khi dén noi,
thung mau dwoc van chuyén nguoc lai vé noi
ban diu. Téng quang dwdng > 600km, tdng
thoi gian van chuyén 72h. O thdi diém nhan lai,
thwe hién xét nghiém 2 mau/l6 x 2 1an trén may
huyét hoc Advia 2120i. 4 két qua/lé dwoc ding
kiém tra d6 6n dinh ca 11 théng s6."

Buéc 8: Banh gia do 6n dinh trong diéu kién
bdo quan 2 - 8°C: sau sdn xuét, cac mau dwoc
bao quén ti mat 2 - 8°C. Trong 4 tuan, méi tuan
thwe hién xét nghiém 2 mau/lé x 2 IAn trén may
huyét hoc Advia 2120i. 4 két qué/lé dwoc dung
kiém tra do 6n dinh cta 11 thong 6.1

X ly sé liéu

Céac két qua dwoc nhap va tinh toan trén
phan mém MS Excel 2016.

DPanh gia d6 dong nhat'3: Tl 20 két qua
tinh ra gia tri trung binh X va S_-D¢ Iéch chuan

git!a cac mau (between-sample standard
deviation). Xac dinh gia tri t&i han 0,- dob léch
chuén ctia danh gia thanh thao. C6 nhiéu cach
xac dinh O, nghién clru chon cach s&r dung
tong sai sO do lwdng cho phép (maximum
permissible measurement error hay allowable
total error- TEa), khi d6: o = X x TEa (%)."
Tham kh&o ngudn di liéu ngoai kiém ctia CLIA
va RANDOX, TEa (%) clia cac théng sb lan
lwot 14y cac gia tri: HGB (7%), HCT (6%), PLT
(25%), RBC (6%), WBC (15%), MCH (8%),
MCHC (8%), MCV (8%),RDW (9,8%), MPV
(10,2%), PCT (20,4%). D6 ddng nhat dat néu
S,=0.30,

Danh gia d6 6n dinh'3: D4i v&i mbi thoi diém
danh gia 6n dinh, tir 4 két qua tinh ra gia tri
trung binh Y.. Tinh d6 léch [Bias| = |Y-X|. D on
dinh dat néu |Bias| < 0,30, . Trwdng hop khong
thda man diéu kién trén, tiép tuc so sanh véi
tiéu chudn mé rong dwoc tinh kém dd khong
dam bao do U = SD/Am. Khi d6, do én dinh dat
néu: Bias| < 0,30, + 2\VU? + U? .

3. Pao dirc nghién ctru

Nghién ctru thye hién vi muc dich khoa hoc,
khéng gay nguy hai cho con ngudi. Cac thao
tac th&r nghiém dwoc tién hanh trén cac ché
ph&m mau ctia ngudi hién véi thong tin ca nhan
da dwoc ma hdéa cho muc dich bao mét.
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lll. KET QUA

1.San pham 3 16 mau ngoai kiém

Hinh 1. Hinh anh 03 16 mau san pham.
Chu thich: a: 03 16 mau dé lang qua dém (tir tréi qua phai: C1, C2, C3);
b,c,d: 03 16 mau dwoc dong hép

Bang 2. Mrc sé lwong té bao cia 03 16 mau san pham

RBC (T/L) WBC (G/L) PLT (GIL)
Lé C1 2,2 3,3 24
Lé C2 3,3 5,9 38
Lé C3 4,0 10,0 57

2. Két qua danh gia do déng nhat
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IV. BAN LUAN

San pham 03 16 mau cla nghién ctru ndy mo
phéng dwoc hinh dang bén ngoai twong tw mau
mau toan phan. Cac mau sau khi dé lang qua
dém cho thdy sw phan 16p ré rang, khéng cé
van duc va tan huyét (Hinh 1). Biéu nay phan
anh sy twong thich tét gitra cac thanh phan cla
mau, mot yéu té dwoc WHO nhin manh trong
qua trinh san xuat mau ngoai kiém.* Bén canh
do, 1ISO 17043:2010 dwa ra yéu cau rang mot
nha cung cAp ngoai kiém phai cé kha nang thiét
ké chwong trinh ngoai kiém."* Sé lieu Bang 2
cho thdy mirc sé lwong té bao cia 3 16 mau
da thiét ké dwoc gia tri tlr thp dén cao cho ca
ba loai t& bao mau, thé hién trén cac théong sbé
RBC, WBC, PLT. Biém han ché la PLT clia 3 16
mau déu & ngudng gia tri thap, nguyén nhan
do thoi diém nghién ctru bi trung vao luc dich
s6t xuat huyét bung phat khién vat liéu khéi tiéu
cau rat thiéu thdn. Tuy vay, dwa vao diéu kién
c6 sén, nghién ctru da thiét ké dwoc 3 mic gia
tri khac nhau cta PLT ty 1é thuan vé&i cac thé
tich thanh phan trong Bang 1.

Két qua danh gia do ddng nhét (Bang 3) cho
thay 11 thong s RBC, HGB, HCT, MCV, MCH,
MCHC, RDW%, WBC, PLT, MPV, PCT déu dat
dd dong nhét trén ca 03 16 mau. Do vay, mau
san pham dat d6 ddng nhat theo tiéu chuan ISO
13528:2015 va du diéu kién dé tién hanh theo
ddi danh gia do én dinh.

Déi véi danh gia dod 4n dinh trong didu kién
van chuyén, 02 mau/l6 da dwoc chon cho thir
nghiém, trai qua tdng quang dwéong > 600km,
tbng thdi gian van chuyén < 72h. Thoi diém
chung t6i nhan lai mau va tién hanh xét nghiém
la 04 ngay sau thoi diém danh gia do dong
nhat. Két qua Bang 4 cho thdy 10 théng sbé
RBC, HGB, HCT, MCV, MCH, MCHC, WBC,
PLT, MPV, PCT dat do én dinh trén ca 3 16.
Riéng RDW% khong dat d6 6n dinh.

Déi véi danh gia dd 4n dinh trong diéu kién
bdo quan 2 - 8°C, két qua Bang 5 cho thay rang,
xét trén ca 3 16 mau, 06 thong sé6 RBC, HGB,
MCH, WBC, PLT, PCT dat d6 6n dinh sau 4
tudn bao quan. MPV dat 6n dinh sau 3 tuan.
3 théng sb HCT, MCV, MCHC dat 6n dinh sau
1 tudn. Riéng théng s RDW% khéng 6n dinh
sau 1 tudn. Cac két qua MCV, HCT, MCHC,
RDW% d& cho thdy quan thé hdng cu trong
mau san pham c6 su bién dbi tang I&n vé kich
thwoc té bao theo thoi gian. Kich thudc cla
hdng cau thwdng bi anh hwdng bdi pH va ap
suat thdm thau." Do pH cta 10 mau/6, 30 két
qua pH nam trong khoang 7,22 - 7,34, phu hop
véi tiéu chudn pH 7,4 + 0,2 ctia WHO."2 Loai triv
dwoc nguyén nhan dén tlr pH nhung trong diéu
kién cGa nghién ctru, ching téi chwa khang
dinh dwoc chinh xac nguyén nhan dén t ap
suat thdm th4u hay do han ché cta quy trinh
ky thuat.

So sanh dé 6n dinh ctia mau san pham voi
cac nghién ctru khac: Fink va céng sy (1998)
da nghién ctu san xuét bang cach x ly cb
dinh mau toan phan véi aldehyde.” Két qua cac
thong s6 RBC, WBC, PLT, HGB, HCT, MCV,
MCH, MCHC én dinh 9 tudn trong diéu kién
bdo quan & 2 - 8°C va 20°C. MAu ngoai kiém
trong nghién ctvu nay cé dd én dinh kém hon.
Trong nghién ctu cua Phantip Vattanaviboon
va cong su (2009) vé san xuét vat liéu kiém
soat cho xét nghiém dém té bao mau déng vat,
mau toan phan cta lon dwoc xt ly cb dinh véi
dung dich hén hop aldehyde, mau bao quan &
2 - 8°C.% Két qua theo dbi 10 thong s WBC,
RBC, HGB, HCT, MCV, MCH, MCHC, RDW,
PLT, MPV cho thay én dinh 5 tuan, ngoai trir
MPV t&ng va MCHC gidm & mau noéng do bat
thwong. Mau ngoai kiém trong nghién ctu
nay cé dd 6n dinh kém hon. Trong nghién
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clru cla Pornphimon Metheenukul va céng
sy (2022) vé san xuét vat liéu kiém soat ti
mau toan phan cla chd, béng cach cb dinh voi
dung dich hén hop aldehyde, mau bdo quén
& 2 - 8°C." Két qua theo dbi 6 thong s6 RBC,
HGB, HCT, MCV, MCH, MCHC én dinh trong
1 thang. MAu ngoai kiém trong nghién ctru nay
c6 dd 6n dinh twong dwong trén cac théng sb
RBC, HGB, MCH va tét hon trén cac thong sé
WBC, PLT, PCT.

V. KET LUAN

Sa&n phdm cla nghién ctu la ba bd mau
ngoai kiém xét nghiém dém té& bao mau dat tiéu
chuén vé do ddng nhét. D6 6n dinh trong diéu
kién van chuyén va bao quan thu dwoc, mau
ngoai kiém san xuét theo nghién clru nay thich
hop dé té chirc ngoai kiém cho xét nghiém dém
té bao mau ngoai vi trén 6 théng s6 RBC, HGB,
MCH, WBC, PLT, PCT v¢&i thoi han chuong
trinh 4 tuan, ho&c trén 10 théng sé RBC, HGB,
HCT, MCV, MCH, MCHC, WBC, PLT, MPV,
PCT véi thei han chwong trinh 1 tuan.
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Summary

PREPARATION OF EXTERNAL QUALITY ASSESSMENT
MATERIALS FOR COMPLETE BLOOD COUNT

External quality assessment materials play an important role in external quality assessment.
The research aims to prepare external quality assessment materials for the complete blood count.
Three batches of samples (24 items/lot, V = 2mL) with different levels were prepared as simulated
whole blood, containing the following components: human red blood cells fixed with Glutaraldehyde
0.015%, chicken red blood cells fixed with Glutaraldehyde 0.18% (to simulate human white blood
cells), human platelet cells fixed with Glutaraldehyde 0.007% and human serum supplemented with
antibiotics. The final products were evaluated for quality according to ISO 13528:2015 standards
based on two criteria: homogeneity and stability. Obtained results showed that all final products meet
the criteria for homogeneity on 11 parameters: RBC, HGB, HCT, MCV, MCH, MCHC, RDW%, WBC,
PLT, MPV, PCT; stability achieved in transport condition (transportation distance > 600km, transport
time < 72h) on 10 parameters: RBC, HGB, HCT, MCV, MCH, MCHC, WBC, PLT, MPV, PCT, stability
achieved in storage condition at 2 - 80C for up to 4 weeks on 6 parameters: RBC, WBC, PLT and
HGB, MCH, PCT.

Keywords: Glutaraldehyde, eqa, full blood count.
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