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ABSTRACT

Objectives: To determine the assigned values and evaluate the Z-score performance of
laboratories participating in an external quality assessment pilot study for coagulation testing.

Methods: Coagulation external quality assessment samples at 3 concentration levels were
produced and distributed to 67 participating laboratories in Ho Chi Minh city, Hue, and the Mekong
Delta region. Robust statistical methods, in accordance with ISO 13528:2022, were employed to
establish assigned values for PT, APTT, and fibrinogen based on participant data. The study further
assessed the percentage of laboratories achieving acceptable Z-score across three major
instrument platforms: Sysmex CS series, Stago Compact Max, and ACL TOP series.

Results: The assigned values for PT and APTT exhibited variations exceeding 10%, primarily due
to methodological discrepancies between different instrumentation platforms. Regarding Z-score
performance, 100% of laboratories achieved acceptable scores for fibrinogen, while the success
rates for APTT and PT were over 85% and 70%, respectively.

Conclusions: This study provides a comprehensive overview of the current status of laboratory
performance, serving as a basis for quality monitoring, training, and continuous improvement. The
findings establish a significant foundation for the broader implementation of coagulation external
quality assessment programs in the near future.

Keywords: External quality assessment, quality assurance, coagulation testing, assigned value,
Z-score.
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TOM TAT

Muc tiéu: Xac dinh gia tri an dinh va danh gia két qua Z-score clia cac phong xét nghiém tham gia
mau nghién clu ngoai kiém tra chat lugng xét nghiém déng mau.

Phuong phap Mau nghlen clru ngoai kiém tra chét lugng xét nghiém déng mau gébm 3 murc nong
do sau khi san xuat dugc gui dén 67 phong xét nghiém tham gia tai thanh pho H6 Chi Minh, Hué va
cac tinh dong bang séng Clru Long. Dung phuong phap thong k& manh theo ISO 13528: 2022 nham
xac dinh gia tri an dinh cac thong s6 PT, APTT, fibrinogen trén d@ lieu phong xét nghiém guri Ve va
dénh gia ty |& phong xét nghiém cé Z-score chap nhan trén 3 nhém thiét bi Sysmex CS series, Stago
Compact Max, ACL TOP series.

Két qua: Gia tri an dinh cuia mau ‘nghién cuu co sy bién thién trén 10% & thong s0 PTva APTT do su
khéc nhauvé phu’dng phap do gilra cac thiét bi. Danh gia két qua Z-score, cho thay 100% phong xét
nghiém cd Z-score nam trong khoang chap nhan déi véi thong sé flbrlnogen trén 85% dai vdi thong
s6 APTT va trén 70% d6i v6i thong so PT.

Két luan: Nghlen cu’u cung cép thong tin thuc trang clia céc phong xét nghlem nhadm hoé trg giam
sat, dao tao, cai tién chat lugng xét nghiém. Két qua nghién cuu tao tien de dé tng dung trién khai
mau ngoai Kiém tra chat luong xét nghiém dong mau dén cac phong xét nghiém trong thoi gian téi.

TP khéa: Ngoai kiém tra, dong mau, dam bao chat lugng xét nghiém, gid tri an dinh, Z-score.

1. DAT VAN DE

Thue hién Quyetdlnh s0 316/TI'gcuaThutu’o’ngCh|nh phu
vé é tdng cuong nang luc quan ly chéat lugng va lién thong
két qua xét nghiém, viéc chuan héa quy trinh phéan tich
dong vai tro then chét [1] Déc biét, trong linh vuc dopg
mau phuc vy cac tinh hudng khan cap nhu’cap cuu, phau
thuat va thal san tinh tin cay va kip thai clia két qua xét
nghlem la yeu t6 quyét dinh dén an toan ngudi bénh. Do
do, viéc kiem soat chat che céc sai s0 tir thiét bi, phu’o’ng
phap dén nhan sy’ la yéu cau cép thi€t nham han ché sai
s6t lam sang va téi wu hoa chi phi diéu tri [2].

Ngoai ki€ém tra la cong cy cua kiém tra chat luong xeét
nghiém nham danh gia két qua va giam sat chéat lugng
cua cac phong xét nghiém (PXN) tham gia, qua do timra
nguyén nhan va bién phap khac phuc khi két qua chua
dat, nham nang cao do tin cay cua xét nghiém [3]. Trén
thé gidi, ngoai kiém tra da dugc trién khai tir rat lauva md
rong nhiéu loai mau khac nhau, trong d6 c6 mau ngoai
kiém dongmau. Cac nghiéncuu vé mau ngoai klem khong
nhiéu do van dé bao mat trong quy trinh san xuét clia cac
casdva chi cong b6 dudi dang bang sang ché. Hién nay,
taiVietNamcac PXN chuyéuthamgia chu’dngtrlnh ngoai
kiém dong mau clia nudc ngoai do chua c6 mau thuong
mai noi dia. Cag nghién cuu chidurng lai & nghién clru sy
on dinh cua mau trén mot thiét bi xét nghiém hay theo
diéu kién bao quan, chua trién khai san xuat vi quy mo
&N, glri dén cac PXN va phéan tich mau trén céc thiét bi
khac nhau. Vi thé, dé cung cép bd mau ngoai kiém doéng
mau dat chat lu’dng, glam chi phi va han ché phu thuéc
nudc ngoai, co thé sk dyng cho nhiéu thlet bi phé bién,

phu hgp vai cac tiéu chuan quéc giava qudc té, chungt0|
ti€n hanh nghién ctu véi 2 muc tiéu: (1) Xac dlnh giatrian
dinh cho 3thong, s6 dong mau (PT, APTT, fibrinogen) trén3
dong thiét bi phd bién; (2) Danh gia ndng luc hién tai cla

*Tac gia lién hé

céc PXN tham gia thong qua chi s6 Z-score.

2. OI TUQONG VA PHUGNG PHAP NGHIEN CU'U

2.1. Thiét k& nghién ctru

M6 ta cat ngang c6 phan tich.

2.2. Dia diém va thdi gian nghién clitu

Nghién ctru dugdc thuc hién tai Trung tdm Ki€m chuén xét

nghiém thanh phé H6 Chi Minh, thai gian thuc hién tir
thang 6-11 nam 2025.

2.3. Déi tuwgng nghién ciru

D{ liéu cua 3 théng s6 dong mau la PT (prothrombin
time), APTT (activated partial thromboplastin time) va
fibrinogen trong nén mau huyet tuong déng kho vai 3 murc
nong do dugc san xuat thir nghiém tai phong thi nghiém
Trungtam Kiém chuan xét nghiém thanh pho H® ChiMinh
dya trén thong tin, cong b& khoa hoc trude do [4]. Cu thé
mau huyét tu’o’ngtLro’l dong lanh mua tir Bénhvién Truyen
mau Huyet hoc thanh pho Ho ChiMinh con han st dung,
dat tiéu chuan an toan truyén mau theo Thong tu so
26/2013/TT-BYT. Huyet tugng dugc 8n dinh bang glycine
va citric acid, tao 3 mirc néng do bang cach bd sung cac
chéat chong dong Mau huyet tuwong dugc phén phoi vao
céc lo thuytinh 2 mL, tién dong §-300C trong 24 gid trudc
khitién hanh déng kho & -400C, ap suato, 025 mBar trong
24 gio. Sau khi hoan nguyén, cac thong s6 déng mau PT,
APTT, fibrinogen dugc phan tich trén 3 thiét bj Sysmex CS
series, Stago Compact Max, ACL TOP series tu cac PXN
tai khu vyc thanh phé H6 Ch| Minh, Hué va céc tinh khu
vuc dong bang séng Clru Long. Mau dat dong nhat véi
p-value > 0,05 khi dung kiém dinh One-way ANOVA, dat
on dinh trong qua trinh van chuyén va bao quan sudt thoi
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gian nghién clu.
2.4.C& mau, chon mau

Nghién ctru dugc thuc hién vdi su tham gia clia 67 PXN
thudc céc bénh vién gom 32 PXN tai thanh phd H5 Chi
Minh, 34 PXN tai dong bang séng Cuiu Long, 1 PXN tai
Hué. Trong céac bénh vién trén, cé 41 bénh vién cong lap
(24 bénh vién da khoa, 17 benh vién chuyén khoa), 26
bénh vién tu nhan (16 benh Vvién da khoa, 10 bénh vién
chuyén khoa). Theo hudng dan ISO 13528:2022, c6 mau
nay VUGt xa ngudng toi thieu can thiét (n 2 20) dé xac dinh
gia tri an dinh bang phuong phap dong thuén tir cac don
vi tham gia [5]. S6 lugng nay dam bao céc gia tri an dinh
c6 luc théng ké manh, taonén tadng tin cay cho viéc danh
gia nang luc theo chi s6 Z-score.

2.5. Chi s& nghién c(tu va tiéu chuan danh gia

2.5.1. Chi sé nghién ctu

- C4c chi s6 xét nghiém dong mau: PT, APTT, fibrinogen.

- Céc chi s6 thong ké: gia tri trung binh (Mean), d6 léch
chuan (SD), hé s6 bién thién (CV%), Z-score, ty 1& %.
2.5.2. Tiéu chudn danh gia

- Khoang gia tri an dinh dugc thiét lap la Mean = 2SD trén
3 thiét bj vdi 3 muc nong do khac nhau. Ddnh gia sy’ bién
thién CV% cua tong | thiét bj trén cac miic nong do dugc
S0 sanh vdi gia trj bién thlen sinh hoc (1%), cu thé % cla
PT va APTT la 15,0%, cua fibrinogen & 20,0% theo hudng
dan ctia CLIA [6]

- Két gua clia cac PXN tham gia dugc danh gia thong qua
chi sé Z-score, thé hién d6 chéch so vdi gia tri &n dinh
theo nhom thist bi. Chi s Z-score dugc tinh todn theo
cong thurc:

Trong do: x, la két qua do PXN béo cdo; X la gié tri 4n dinh
cho 16 mau; o, (4 dé léch chuén cho phep

Pénh gia Z-score ctia PXN tham gia [7]:

+ Né&u |Z-score| < 2: két qua chép nhan.

+ Néu 2 < |Z-score| < 3: két qua canh bdo, can chay
theo doi.

+NEu |Z-score| 2 3: k€t qua khdng chép nhan, can tim
nguyén nhan va c6 hanh déng khac phuc.
Nghién cttu danh gia so sanh ty l& % cac PXN c6 Z-score

ché&p nhan gilra cac thiét bi trén cac mirc néng dé khac
nhau.

2.6. Ky thuat, céng cu va quy trinh thu thap sé liéu

- Ky thuat: céc chi sé déng mau dugdc phan tich trén 3
dongthiét bj Sysmex CS series, Stago Compact Max, ACL
TOP series. Nguyenlydo quanghocvacohoc; céc thudc
thr st dung gdm Siemens/Dade Actin FSL Siemens
/Dade Innovin, Siemens/Dade Thrombin, HemoslIL
APTT-SP liquid, HemosIL RecombiPlasTin 2G, HemoslIL
fibrinogen C, Stago CK Prest, Stago STA-NeoPTimal,
Stago STA Liquid fibrinogen.

- Cong cu thu thap: phiéu dién k&t qua nghién cltu tir cac
PXN tham gia guri ve.

- Quy trinh thu thap:
Budc 1: Dya trén danh sach cac PXN cé tham gia
ngoai kiém tra chéat lugng xét nghiém déng méau cd su’

dung 3 dong thiét bi nghién cltu, nhom nghién ctru ti€én
hanh gtri mau dén cac PXN.

Budc 2: PXN phén tich mau, dién vao phiéu két qua va
guri vé nhom nghlen clu.

Bu’dc 3: Nhap 80 liéu tir nhirng phiéu két una clia cac
PXN, tién hanh xi ly va phan tich trén phan mém.
2.7. X ly sé liéu
M&i PXN tham gia duoc mé hoa bang s0 dinh danh riéng,
di? lidu tho duoc quan ly va luu trir trén phan mém Excel.

Phan tich s6 liéu: sau khi so liu du’o’c kiém tra va lam
sach, thuc hién phan tich bang phan mém SPSS 26.0 va
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ngdn nglt Python. Gia tri 4n dinh x&c dinh bang céach sur
dung phuang phap thong k& manh theo ISO 13528:2022.

Dirliéu dugc xirly bangthuattoan lap dé udc tinh Meanva
SD [5] Str dung cong thirc tir Excel dé tinh chi s Z-score
clia cac PXN.

2.8. Dao dirc nghién cutru

Nghién ctru thuc hién vi muc dich khoa hoc. Thuc hién
mo ta cat ngang, khong can thiép, khdng dung mau bénh
nhan.

3. KET QUA NGHIEN cUU
3.1. K&t qua gia tri 4n dinh trén 3 dong thiét bi
Gia tri 4n dinh 3 murc nong do trén 3 dong thiét bj ~sau khi

thu thap va phan tich thdng ké tir 67 PXN duagc thé hién &
cac bang1,2va3.

Bang 1. Khoang gia tri an dinh
va CV% trén thiét bj Sysmex CS series (n = 22)
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Bang 2. Khoang gia tri 4n dinh
va CV% trén thiét bi Stago Compact Max (n = 24)
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Bang 3. Khoang gia tri an dinh
va CV% trén thiét bi ACL TOP series (n =21)

S o Mrc 1 Mrc 2 Murc 3
.2

3 8 | Mean Mean Mean

Q? | 225D | CV% | 125D | CV% | +sp | CV%

10,27- 14,91- 17,51-

PT(S) | 1g77 | 1107 | 1525 | 501 | Hygy | 5:31
APTT | 34,91- 50,83- 56,79-

(s) | 5443 | 10926535 | 771 | 5635 | 7,35
c

)

o | 2,41- 1,30- 1,26-

E2| 337 | B30 | 1g | 833 16 | O8O
=

Theo thong ké tir cac bang 1, 2va 3, khi so sanh két qua
khoang gla tri &n dinh gitra cac thiét bi trén ca 3 16 mau
cho thay €6 sy khac biét r rét gilra Stago Compact Max
SO vo’l céc thiét bi con lai. Cu thé, thong sd PT cé két
qua trung binh ca 3 murc & Stago Compact Max cao hon
Sysmex CS series va ACL TOP series. Gia tri APTT (s) murc
3 trén thiét bi Stago Compact Max (72, 55-99,51) clin
khac biét han so vai hai thiét bi con lai (49,33-77,77 &
Sysmex CS series va 56,79-76,35 & ACL TOP series).

Trén thiét bi Sysmex CS series, két qua & bang 1 cho thay
cac PXN tham gia co sy bién thlen l6n & 2 thong s la PT
va APTT. V@i mau muc 1, CV% cla théng s6 PT la 14,66%
va trong mau muc 3, CV% cla thong s6 PT 1a 10, 58% con
APTT la 11,19%. Tu’o’ng ty, trén thiét bi Stago Compact
Max (bang 2) @ mau muc 1, CV% cla thong s@ PT va
fibrinogen an lugt 14,76% va 12,32% va trong mau muc
3,thong s6 PTvaAPTT c6 CV% lan luot11,49%va 10,74%.
Con dai vdi thist bi ACL TOP series (bang 3), két qua cho
thay chi cé su bién thién L&n & mau muc 1, cu thé CV%
clia PT 14 11,07% va cua APTT [a 10,92%.

3.2. Danh gia két qua Z-score cuia cac PXN tham gia

Do cac PXN tham gia da s6 dung cac phuong phap tuong
dong trén tu’ng thiét bi, nén nghién clu nay sé phan
tich két qua cua cac PXN theo 3 nhém thiét bi Sysmex
CS series, Stago Compact Max va ACL TOP series ma
khoéng phan tich theo nhomphu’o’ng phép. Ty & % PXN c6
Z-score chap nhan dugc thé hién qua biéu do 1, biéu do
2 va biéu do 3.

100 95,2
86,4

81,8
80

60

Tye%

40

20

N

Murc 1 Mirc 2 Mirc 3

Sysmex CSseries % Stago CompactMax & ACL TOP series

Biéu do 1. Ty l& % PXN
c6 Z-score chap nhan &thdng sé PT (s)

Daoi véi thong s6 PT (s 3) & biéu do6 1 cho thay ty l&é PXN c6
Z-score chap nhan cai thién rd rét khi nong do mau tang
dan tir mdc 1 dén muc 3. O muc 1, ty l& PXN cé Z-score
chép nhan thap nhat & thiét bj Stago Compact Max chi
70,8%, trong khi ACL TOP series dat 86,4%. Tuy nhién, tai
murc 2 va murc 3, chi s6 nay tang manh va dat trén 87%,
dac biét thiét bj ACL TOP series dat ty & 95,2-95,8%.

100 95.5

©
=4
~
©
=3
w

90,9 91,7

80

60

—

WE%

40

-

20

N

Mic1 Mirc 2 Mirc 3

Sysmex CSseries % Stago Compact Max  ® ACL TOP series

Biéu d6 2. Ty & % PXN
c6 Z-score chap nhan &thong s APTT (s)

Pai vai thong, s6 APTT (s) & biéu do 2 cho thay ty & chap
nhén cao nhat & muc 1, vdi thiét bj Sysmex CS series dat
95,5%. Tai muc 2, thist bi ACL TOP series ghi nhan ty &
tuyét doi (100% PXN c6 Z-score chép nhén), vugt tr0| SO
vGinhom Sysmex CS series (86,4%). O murc 3, tat ca thiét
bi déu dat trén 90% PXN c6 Z-score chap nhan

0

=3

100 95,2 100 100

S,
S
S

s

80

60

TV16%

40

20

Mire 1 Mirc 3

Sysmex CS series

Bi€u d6 3. Ty l& % PXN
c6 Z-score chdp nhan o’thong s6 fibrinogen (g/L)

Dai véi fibrinogen, day la thong s6c¢co ty l& PXN véi Z-score
chap nhéan tét nhat trong ca 3 thong so khao sat. Tai murc
1, tat ca cdc thiét bj déu dat ty & 100% PXN cé Z-score
chap nhan. Ty | giam nhe duoc ghl nhan & muc 2 déi voi
thiét bi ACL TOP series (93, 8%) va murc 3 dai vai Sysmex
CSseries (95,2%). Viéc duy tri ty |& dat gan nhu'tuyét déi &
noéng do thap (muc 3) cho thay viéc dinh lwgng fibrinogen
hién nay (chtyéu la phuong phap Clauss) codotincayva
tinh tuong dong cao gilra cac nén tang thiét bi khac nhau.

% Stago CompactMax  ®ACL TOP series

4. BAN LUAN

Su khac biét vé khoang gia tri an dinh gitra cac thiét bj
nghlen cltu c6 thé do nguyén ly do ludng, thudc thir va
chéat kich hoat [8]. Trong khi Sysmex CS series va ACL
TOP series st dung nguyén ly do quang hoc thi dong
Stago Compact Max st dung cd hoc. Viéc nay dan dén
truong hop, diém déng co hoc xay ra tré hon so vai diém
thay d6i do duc quang hoc dautién. Thém vao dg, nguyén
ly do co hoc it bi anh hudng bdi do duc clia mau (huyet
tan, vang da md& mau...), trong khi quang hoc nhay cam
hon hoac can s dung thém coéng nghé dé diéu chinh.
Ngoai ra, phuong phap quang hoc st dung thubc thr
SynthAS|l trong d6 chat hoat héa tiép xuc la Silica. Trong
khi do, phuong phap co hoc strdung thu6c thir C. K.Prest
va Kaolin la chat hoat hoa tiép xtc. Su khac biét vé chat
hoat hda dan dén do nhay khac nhau vdi cac yéu té dong
mau, cu thé a thong s& APTT [9]. Do do, trong béi canh
ngoai kiém va so sanh lién phong, PTva APTT 3 hai théng
s6 dac biét dé chiu tac dong bai khac biét thiét bj - thuéc
the, doi hoi tang cudng chuan héa va kiém soat chat
lu’dng

Bén canh do, két qua phan tich phu thudc nhiéu vao do
nhay cua thudc ther va phuong phap, thiét bi néndan den
két quéa CV% Lon. Tuy nhién, gia tri CV% cla 2 théng s6
nay van ndm trong gia do bi&n thién cho phép (1%) theo
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nguodn bién thlen sinh hoc. Gia tri 1% cua théng s6 PT va
APTT la 15,0% cuia thong s8 flbrlnogen la20,0%[11]. Mac
du, gia tri CV% & mot s6 thdong sé Ldn nhung day la két qua
tr67 PXN tham gia khac nhau nén gia tri an dinh dugc xac
dinh mang tinh khach quan va tin cay hon, khoang gia tri
an dinh da xac dinh co thé str dung lam o & S0 sanh
két qua phan tich ctia cac PXN thuc hién cling trén mot
phuong phap hoéc thiét bi.

Vé két qua Z-score ctia cac PXN tham gia, so liéu cho thay
su tuong thich gitra thiét bi va nong do mau déng vai tro
quyét dinh dén do chéch cua két qua xét nghiém. Trong
khi f|br|nogen thé hlen sy dong thuan cao & ca 3 muc
nong do, cac thong s6 PTvaAPTT cho thay PXN kiém soat
sai s6 tot hon & murc bat thudng. So vdi nghién cuu cla
Tran Hiru Tam (2022) cho thay cac PXN thuc hién va kiém
soat t6t vdi thong s6 fibrinogen va can dua ra nhu’ng bién
phéap khdc phuc, phong ngira véi cac két qua c6 Z-score
chua dat. Nguyén nhén Z-score chua dat co thé tir didu
kién bao quan, hoat dong thiét bi, thao tac ky thuat, noi
kiém... Nghién ctru klen nghi ti€p tuc viéc thuc hién giam
sat cac PXN sau khi trién khai chu’dng trinh ngoai kiém tra
chat lygng xét nghiém déng mau. Tir do, cé bién phap tw
van, ho trg va dao tao nh&m nang cao nang lwc chuyén
mon, cai tién chat luong xét nghiém tai cac PXN.

Nghién ctru clia chung t6i str dung cac phuong phap thu
thap di liéu va thong ké manh theo tiéu chuan quéc té
ISO 13528:2022 ap dung trong ngoai kiém. Tuy nhién,
van con mét sé ton tai nhu chua thuyc nghlem trén cac
dong thiét bi ban tu dong, mau chi gidi han & 3 thong so
co ban PT, APTT, flbrlnogen can nghién cltu trién khai ma
réong thém cac thong s6 khac nhu D-dimer, protein C/S,
antithrombin.

5. KET LUAN

K&t qua thur nghiém pilot ban dau trén 67 PXN tham gia
mau nghién cuu ngoai kiém tra chat L lugng xét nghiém
doéng mau da thiét lap khoang gia tri an dinh trén 3 murc
néng do, vdi sy blen thién trén 10% dthong s6 PTva APTT
do sy khac nhau vé phuong phap do gitra cac thiét bi.
Danh gia két qua theo thiét bj cho thay c6 su chénh léch
khac nhau vé ty 1& PXN c6 Z- score chap nhan tuy theo
cac théng, s0 dong mau va muc nong do. Két qua nghién
cltu tao tién dé dé ing dung trién khai mau ngoai kiém
tra chat luwgng xét nghiém dong mau dén céac PXN trong
thdi gian tdi.
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