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BUGC DAU AP DUNG SIX SIGMA TRONG KIEM SOAT CHAT LUONG
MOT SO XET NGHIEM PONG MAU
TAI VIEN HUYET HOC - TRUYEN MAU TRUNG UONG
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D6 Thi Anh', Nguyén Thi Thu Phwong', Dao Thi Thiét,

TOM TAT

Muc tiéu: Mo ta hiéu nang phan tich theo thang Six
Sigma va dé xuat quy tac kiém soat, tan suét noi kiém phu
hop cho xét nghiém thoi gian prothrombin (PT), thoi gian
thromboplastin hoat héa tirng phan (APTT) va fibrinogen
trén hé théng STA-R Max.

DP6i twong va phwong phap: Nghién ctru mo ta st
dung di¥ liéu ndi kiém hai mirc ndng d6 va ngoai kiém
RIQAS cua 3 xét nghiém tr thang 4 dén thang 9 nam 2024
tai Khoa Béng mau, Vién Huyét hoc - Truyén mau Trung
wong. CV trung binh gia quyén 6 thang dwoc tinh tir div liéu
ndi kiém theo sb 1an IQC tirng thang, Bias tlr ngoai kiém va
Sigma theo cong thirc (TEa - |Bias|)/CV, véi TEa lan luot
la 15% cho PT, 15% cho APTT va 20% cho fibrinogen. Chi
s6 muc tiéu chat lwong (QGI) dwoc dung dé dinh huong
van dé can cai tién khi Sigma dui 6.

Két qua: CV trung binh gia quyé&n & mlrc binh thworng/bét
thwong cta PT, APTT va fibrinogen 1an lwot 1a 1,9%/2,7%;
2,0%/2,2% va 2,0%/2,5%. Bias trung binh twong ng la
4,0%; 4,3% va 3,4%; toan bd két qua ngoai kiém c6 |SDI|
dwéi 2. Sigma & mirc binh thudng/bét thudng 1an luot 1
5,8/4,1 dbi v&i PT; 5,4/4,7 dbi voi APTT va 8,3/6,6 dbi voi
fibrinogen. Nhw vay, 2/6 cAu hinh dat tir 6 Sigma, 2/6 dat tw
5 dén dwéi 6 Sigma va 2/6 dat tir 4 dén dwoi 5 Sigma. Theo
murc hiéu ndng thdp hon ctia mdi xét nghiém, PT va APTT
can 4p dung da quy tic 15s/2,8/R,s/4;s v&i khodng cach noi
kiém t6i da 200 mAu; fibrinogen cé thé ap dung quy tac 15
v&i khodng cach noi kiém téi da 1.000 mau.

Két luan: Six Sigma cho phép lwong héa hiéu nang
tirng xét nghiém va hé tro' xay dung ké hoach néi kiém theo
nguy co'. Fibrinogen c6 hiéu nang tét nhat; PT va APTT &
murc bat thwdng can chién lwoc kiém soat chat hon va wu
tién cai thién do dung.
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quy tac Westgard; STA-R Max.
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SUMMARY

INITIAL APPLICATION OF SIX SIGMA IN QUALITY
CONTROL OF SELECTED COAGULATION TESTS AT
THE NATIONAL INSTITUTE OF HEMATOLOGY AND
BLOOD TRANSFUSION

Objective: To characterize analytical performance
using Six Sigma metrics and propose appropriate quality-
control rules and internal quality-control (IQC) frequencies
for prothrombin time (PT), activated partial thromboplastin
time (APTT), and fibrinogen assays performed on the
STA-R Max system.

Materials and methods: This descriptive study used
two-level IQC data and RIQAS external quality-assessment
results collected from April to September 2024 at the
Hemostasis Department, National Institute of Hematology
and Blood Transfusion. Monthly CVs were derived from
IQC data, and the six-month weighted mean CV was
calculated using the number of IQC measurements in each
month as weights. Bias was derived from external quality
assessment, and Sigma was calculated as (TEa - |bias|)/
CV. The allowable total error (TEa) was 15% for PT, 15%
for APTT, and 20% for fibrinogen. The quality goal index
(QGI) was used to identify priority areas for assays with
Sigma below 6.

Results: Six-month weighted mean CVs at the normal/
abnormal control levels were 1.9%/2.7% for PT, 2.0%/2.2%
for APTT, and 2.0%/2.5% for fibrinogen. Mean biases were
4.0%, 4.3%, and 3.4%, respectively; all external quality-
assessment results had absolute SDI values below 2.
Sigma values at the normal/abnormal levels were 5.8/4.1
for PT, 5.4/4.7 for APTT, and 8.3/6.6 for fibrinogen. Based
on the poorer-performing level of each assay, PT and APTT
require the 15s8/2,8/R,s/4,s multirule with an I1QC interval
of no more than 200 patient samples, whereas fibrinogen
may use the 13s rule with an interval of no more than 1,000
samples.

Conclusion: Six Sigma metrics quantify assay-
specific performance and support risk-based IQC planning.
Fibrinogen showed the best performance, whereas PT and
APTT at the abnormal control level require more stringent
control and improved trueness.

Keywords: Six Sigma; coagulation tests; internal
quality control; Westgard rules; STA-R Max.
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I. DAT VAN PE

Két qua xét nghiém co vai trd quan trong, cung
cép théng tin hd tro' bac si trong chan doan, diéu tri
va theo doi ngwdi bénh. V&i xét nghiém déng mau,
sai s6 c6 thé lam thay ddi nhan dinh vé& nguy co chay
mau hoadc huyét khéi va anh huwéng dén quyét dinh
diéu tri. Vi vay, phong xét nghiém can lwa chon chién
lwoc kiém soat phu hop véi hiéu ndng thuc té cla
tirng phwong phéap, dap (ng yéu cau quan ly chét
lwvong phong xét nghiém y hoc tai Viét Nam [1].

Viéc ap dung cung mét quy tac kiém soat théng
ké cho moi xét nghiém c6 thé dan dén hai tinh huéng:
kiém soat chwa da chat dbi véi phwong phap cé hiéu
néng thap hodc st dung quéa nhiéu quy téc, vat liéu
va thoi gian dbi véi phwong phap cé hiéu néng cao.
Phwong phap Six Sigma st dung chi sé Sigma,
duwoc tinh dwa trén tdng sai sb cho phép (TEa), do
chéch (Bias) va hé sb bién thién (CV), dé& danh gia
hiéu nang phan tich. Sigma cang cao, xac suét sai
sb phan tich vwot gidi han cho phép cang thap; tr d6
phong xét nghiém cé thé Iya chon quy tc Westgard,
s6 mirc QC va tan suat QC theo nguy co'. Cac nghién
clru trong nwéc da cho thdy kha nang (rng dung cla
Sigma trong xét nghiém héa sinh, nhung dir liéu vé
cac xét nghiém déng mau con han ché [2].

Vién Huyét hoc - Truyén mau Trung wong la co
s& chuyén khoa tuyén cubi, cé sb lwgng xét nghiém
ddéng mau lén va yéu ciu cao vé do tin cay cla
két qua. Viéc lwong hoa hiéu nang PT, APTT va
fibrinogen trén hé théng dang s dung cé y nghia
trwc tiép ddi voi thiét ké ké hoach noi kiém va phan
bd ngudn Iwc. Nghién clru duwoc thuc hién véi hai
muc tiéu: (1) mo ta chi sé Sigma clta PT, APTT va
fibrinogen tai hai m&rc ndng dd QC; (2) ap dung chi
sb Sigma dé dé xuat quy tac kiém soat va tan suét
IQC phu hgp cho tirng xét nghiém.

Il. DOl TUONG VA PHUONG PHAP

2.1. Thiét ké, dia diém va th&i gian nghién ctru

Nghién clru mé ta dwa trén div liéu kiém soat chat
lwong thwdng quy, tién hanh tai Khoa Déng mau,
Vién Huyét hoc - Truyén mau Trung wong tir thang
4 dén thang 9 nam 2024. Cac xét nghiém PT (giay),
APTT (giay) va fibrinogen (g/L) dwoc thwc hién
trén may phan tich déng mau tw dong STA-R Max
(Diagnostica Stago, Phap).
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2.2. Béi twong va ngudn sé liéu

Déi twong nghién ctru gdm két qua IQC hai méc
ndng dd (murc binh thuwdng va mirc bat thudng) cla
vat liéu Routine QC clia Stago va két qua ngoai kiém
hang thang thudc chwong trinh RIQAS cliia Randox.
D@ liéu 1QC dwoc st dung sau khi xac nhan qua
trinh & trang thai kiém soat. Trong sau thang, sb 1an
IQC & mdi mire 1a 91 dbi v&i PT, 158 dbi voi APTT
va 138 dbi vai fibrinogen. M6i xét nghiém cé sau két
qué ngoai kiém dé waéc tinh Bias va SDI.

2.3. Chi s6 nghién ctru va cach tinh

CV thang duoc tinh theo cong thirc: CV (%) =
100 x SD/Mean. CV trung binh gia quyén trong sau
thang dworc tinh theo cong thirc Z(CV;i x ni)/Zn;, trong
dé ni la sé 1an 1QC cla thang i. Bias duoc lay tir
bao cao RIQAS va Bias trung binh la trung binh cong
Bias clia sau dot ngoai kiém. Hiéu nang Sigma duoc
tinh theo céng thirc: Sigma = (TEa - |Bias|)/CV. TEa
dwoc lwa chon theo tiéu chi chap nhan ctia CLIA déi
v&i chwong trinh thir nghiém thanh thao: 15% dbi véi
PT, 15% d6i v&i APTT va 20% dbi véi fibrinogen [3].

V@i xét nghiém cé Sigma duéi 6, QGI dwoc tinh
theo céng thirc QGI = |Bias|/(1,5 x CV). QGI duwoi
0,8 goi y wu tién cai thién do chum; tr 0,8 dén 1,2
goi y can cai thién déng thoi dd chum va dd dung;
trén 1,2 goi y wu tién cai thién do dung.

2.4. Tiéu chudn danh gia va xay dwng ké
hoach 1QC

Hiéu nang dwoc phan loai: Sigma dwéi 3 la khéng
chap nhan; tr 3 dén dwdi 4 la chap nhan; tlr 4 dén
dwdi 5 1a tbt; tir 5 dén dwdi 6 1a xuat sic; tir 6 trd 1én |a
hiéu nang dang cap qudc té. Két qua ngoai kiém duoc
danh gia dat khi |SDI| < 2; cdnh b&o, can theo déi khi 2
< |SDI| < 3; va khéng chap nhan khi [SDI| = 3. Gi¢i han
CV cua nha san xuét 1a 5% dbi voi PT va APTT, 6%
dbi voi fibrinogen. Bias dwoc danh gia dat khi khéng
vuot gigi han RIQAS twong tng: 13,5% d6i véi PT,
15,2% dbi v&i APTT va 17,9% dbi voi fibrinogen.

Ké hoach IQC dwoc lya chon theo mirc Sigma:
tr 6 tré 1én dung quy tic 1;s, khodng cach tbi da
1.000 mau; tr 5 dén dwdi 6 dung 155/2,8/R,s, tdi
da 450 mau; tlr 4 dén dwéi 5 dung 155/2,8/R,8/4;s,
t6i da 200 mau; dwdi 4 dung 1;8/2,5/R,s/4,5/8x, t6i
da 45 mau. Khi dé xuét ké hoach chung cho méi xét
nghiém, nghién ctru str dung mirc QC cé Sigma thap
hon dé bao dam an toan [8].
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2.5. Xtr ly s6 liéu va dao dirc nghién ctru

Sé lieu dwoc tbng hop va tinh Mean, SD, CV, Bias, SDI, Sigma va QGI bang Microsoft Excel. Nghién cru
st dung di¥ liéu kiém soat chat lwong téng hop, khéng thu thap théng tin dinh danh hay div liéu 1am sang cla
ngudi bénh. Hoat déng duoc thwe hién trong khuén khé dé tai nghién ciru khoa hoc cép co sé va khong lam
thay ddi quy trinh xét nghiém thworng quy.

ll. KET QUA

Sé lwong xét nghiém trung binh méi ngay trén toan Khoa Béng mau la 269 PT, 261 APTT va 271 fibrinogen;
trong dé, trén hé théng STA-R Max lan lwot thue hién 113 (42%), 110 (42%) va 122 (45%) xét nghiém.

Bang 1. Dién bién hé sb bién thién theo thang & hai mirc QC

Mtrc binh thwéng Murc bat thuwong
Thang
PT APTT Fibrinogen PT APTT Fibrinogen

T4/2024 1,79 2,01 1,96 2,94 2,22 2,48
T5/2024 2,23 2,27 2,27 3,01 2,55 2,84
T6/2024 1,82 1,64 1,88 2,79 2,40 2,21
T7/2024 1,90 1,70 1,96 2,41 1,90 2,50
T8/2024 1,76 2,24 1,53 2,25 1,79 2,59
T9/2024 1,92 1,90 2,34 2,79 2,07 2,16
CV gia 1,9 2,0 2,0 2,7 2.2 25
quyén

Gi4 trj trong bang la CV (%). Sé lan IQC theo tirng thang tir thang 4 dén thang 9/2024 I&n luot la: PT 20,
12, 13, 15, 17 va 14; APTT 20, 37, 18, 23, 24 va 36; fibrinogen 20, 20, 23, 24, 26 va 25. Téng sé 1an IQC &
mébi mirc 1a 91 dbi véi PT, 158 déi véi APTT va 138 déi véi fibrinogen. Dong cubi la CV trung binh gia quyén
theo sé lan IQC tirng thang;

CV theo thang dao dong tir 1,53% dén 2,34% & murc binh thweng va tiv 1,79% dén 3,01% & mirc bat
thwong. PT murc bat thuwdng cé CV cao hon hai xét nghiém con lai trong phan I&n thdi gian theo di, nhung
tat ca két qua déu thdp hon gidi han clia nha san xuét.

—o— PT

—e— APTT  —e— Fibrinogen

A. Mic binh thuong B. Muc bat thuong

1.5 b
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Théng Thang

Biéu dé 1. Dién bién CV noi kiém theo thang & hai mirc QC
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Bang 2. Két qua Bias va |SDI| ctia ngoai kiém theo théng

Bias (%) |SDI|
Thang
PT APTT Fibrinogen PT APTT Fibrinogen

T4/2024 8,0 44 0,2 0,84 0,46 0,02

T5/2024 2,6 2,7 3,3 0,28 0,29 0,31

T6/2024 2,5 4,1 2,4 0,26 0,43 0,22

T7/2024 1,4 10,4 0,3 0,14 0,05 0,02

T8/2024 1,4 0,4 4,3 0,14 0,05 0,39

T9/2024 7,8 3,7 9,7 0,82 0,39 0,89
Trung binh 4,0 4,3 3,4 0,40 0,28 0,31

Bias dao dong tir 1,4% dén 8,0% dbi vai PT, t» 0,4% dén 10,4% dbi véi APTT va tir 0,2% dén 9,7% dbi
véi fibrinogen; cac gia tri déu nam trong gi¢i han RIQAS. Toan b |SDI| dwéi 2, cho thdy d6 dung dwoc duy
tri trong sau dot ngoai kiém.

Khi tinh Sigma tir TEa, Bias va CV, & mic binh thuc‘mg/bét thwong I&n lwot 1a 5,8/4,1 d6i vai PT:; 5,4/4,7
déi véi APTT va 8,3/6,6 dbi véi fibrinogen. Fibrinogen dat tir 6 Sigma & ca hai m&c QC; PT va APTT giam
hiéu nang tai mirc bat thuwong.

Diém Sigma
N

o

wu
|
H

I Mc binh thuong

I MUc bt thudng

PT

APTT

Fibrinogen

Biéu db 2. So sénh hiéu ndng Sigma & hai mirc QC

Béng 3. Hiéu ndng Sigma, QGI va dinh huéng cai tién

Mdc QC Xét nghiém TEa, % CV, % Bias, % Sigma QGl Uu tién cai tién
PT 15 1,9 4,0 58 1,4 Do dung
Bmh APTT 15 2,0 43 54 1,4 Do dung
thwong
Fibrinogen 20 2,0 3.4 8,3 1,1 Khdng
PT 15 2,7 4,0 41 0,98 D6 chum va do dung
Bat‘ APTT 15 2,2 43 4,7 1,3 Do dung
thwong
Fibrinogen 20 2,5 34 6,6 0,9 Khdng

QGI chi dung dé dinh huong cai tién khi Sigma <6.
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Biéu db 2 va Bang 3 cho thay trong 6 cAu hinh xét nghiém - m&c QC, 2 c4u hinh fibrinogen dat tir 6 Sigma
(33,3%); PT va APTT murc binh thuong dat tir 5 dén duoi 6 Sigma (33,3%); PT va APTT murc bét thuong dat
tr 4 dén dwdi 5 Sigma (33,3%). QGI dinh hwéng wu tién cai thién d6 dung cta PT va APTT; rieng PT muc
bat thworng can xem xét ddng thoi d6 chum va dod dang.

Bang 4. Ké hoach IQC dé xuét theo mirc hiéu néng thap hon cta méi xét nghiém

Xét nghiém Sigma dung lap ké hoach Quy téc kiém soat dé xuéat Khoang cach IQC téi da
PT 4,1 1,5/2,5/R4s/418 200 méu
APTT 4,7 135/2,5/R 45418 200 méu
Fibrinogen 6,6 135 1.000 mau

Ngoai khodng céch theo s6 méu, van thuc hién IQC dau ngay va khi thay 16/lot thuée thir, hiéu chuén, bdo

dudng, stra chira hodc nghi ngo két qué bat thuong.

IV. BAN LUAN

Nghién ctu cho thdy ca ba xét nghiém trén
STA-R Max duy tri d& chum va d6 ding & murc chap
nhan trong sau thang. CV trung binh gia quyén tw
1,9% dén 2,7%, thap hon rd rét so véi gi¢i han nha
san xuét; Bias trung binh tir 3,4% dén 4,3%, dong
thoi khong co6 dot ngoai kiém nao dat ngwéng canh
bao theo SDI. Tuy nhién, viéc tirng chi s6 CV va Bias
déu dat khéong ddng nghia cac xét nghiém cé cling
nang lwc kiém soat sai s6. Khi xem xét TEa, Bias va
CV trong cong thirc tinh, Sigma phan tang dwoc hiéu
nang tr 4,1 dén 8,3 va cung cap co s& dinh lwong
dé thiét ké 1QC.

Fibrinogen dat 8,3 Sigma & murc binh thwdng va
6,6 Sigma & murc bat thwong, cao nhét trong nghién
ctru. K&t qua nay phan anh sy két hop thuan loi gitra
Bias thdp va CV 6n dinh. Ngwoc lai, PT va APTT
déu giam Sigma & mirc bat thwéng do CV cao hon
mirc binh thwong. Hién twong hiéu nang thay dbi
theo mirc QC cling dwoc ghi nhan trong cac nghién
clu déng mau khac va nhan manh réng khéng nén
danh gia phwong phép chi bang mét mirc QC. Trong
nghién ctru cla Aksit va cong sw, Sigma PT & hai
mic 1an lwot 1a 4,41 va 2,93; APTT la 5,27 va 4,31;
fibrinogen chi 2,72 va 2,73 [4]. So v&i cac két qua
nay, fibrinogen trén STA-R Max cla nghién ctru hién
tai c6 hiéu nang cao hon dang ké, trong khi APTT
twong dbi twong dong.

El-Neanaey va cong sy danh gia nhiéu may
huyét hoc va déng mau tw dong, ghi nhan Sigma
trung binh ctia PT va APTT dao déng tir 3 dén 5,9 &
ca hai mtrc kiém soat [5]. Hollestelle va cong s lai

quan sat khoang Sigma réat rong gitra ba phong xét
nghiém: PT 0,1-6,8; APTT 0,0-4,3 va fibrinogen 1,5-
8,3 khi str dung cac dac tinh ky thuat dwa trén bién
thién sinh hoc [6]. Cac khoang dao déng nay cho
thay Sigma phu thudc ddng thdi vao hé théng thiét
bi - thudc thir - vat liéu QC, cach wéc tinh CV/Bias va
dac biét la ngui‘)n TEa. Vi vay, so sanh Sigma gilra
cac nghién ctru chi cé y nghia khi xem xét cing muc
tiéu chat lwong va phwong phap tinh.

Sigma chuyén danh gia hiéu nang thanh ké
hoach kiém soat cu thé, tranh kiém soat qua murc
ddi vai fibrinogen nhwng chwa da chat véi PT/APTT.
Theo mirc QC c6 hiéu nang thap hon, fibrinogen
dung 138 va khoang céch téi da 1.000 mau; PT/
APTT dung 158/2,8/R,s/4,s va khoang céach tbi da
200 mau. Céach tiép can nay tao ranh gidi an toan va
dé trién khai.

Tuy nhién, khoadng cach IQC tinh theo s mau
khéng nén dwoc hiéu la duwoc phép bd QC dau ngay
hoac kéo dai thei gian QC khéng gi¢i han. K& hoach
phai két hop s6 mau véi thoi gian, sb ca lam viéc,
doé 6n dinh cla thubc thtr sau mé nap, thay 16, hiéu
chudn, bao dwdng va cac diu hiéu bat thuwong cla
hé théng. V&i san lwgng trung binh trén STA-R Max
la 110-122 mau/ngay cho mdi xét nghiém, ngwéng
200 mau ctia PT/APTT c6 thé twong (rng khodng mét
dén hai ngay, con ngwdng 1.000 mau cua fibrinogen
dai hon nhiéu. Trén thuc té, IQC dau ngay van la
diém kiém soat téi thiéu hop ly, con nguéng theo
s6 mau gilp xac dinh khi nao can bd sung QC trong
ngay & giai doan tai mau cao.

QGI dinh hwéng nhwng khéng thay thé diéu tra
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sai s6. PT mic bat thwong cd6 QGI 0,98, goi y céi
thién c& d6 chum va doé dung bang cach ra soat diéu
kién moi trwdng, hoan nguyén/bdo quan QC, bao tri
thiét bi, thdi gian s dung va thay 16 thuéc thir. Vi
PT mtrc binh thwong va APTT & hai mire, QGI trén
1,2 goi y wu tién d6 dung; can kiém soat hiéu chuén,
so sanh 16, chuan bi mau ngoai kiém va lwa chon
nhém déng phuwong phap phu hop.

Két qua ctia Shaikh va cdng s trén toan bod qua
trinh xét nghiém déng mau cho thdy phan 16n sai 16i
nam & giai doan trwdc phan tich va sau phan tich,
trong khi sai 16i phan tich chi chiém ty & nhé [7]. Vi
vay, Sigma phan tich t6t khéng loai trir nhu cau kiém
soat ty 1& mau - citrate, thé tich 6ng, hematocrit cao,
van chuyé&n, mau déng day/tan mau, thdi gian tra két
qua cép ctru.

Viéc danh gia lai khi thay 16, bdo duwdng I&n hoadc
CV/Bias thay dbéi sé giup k& hoach IQC bam sat
hiéu néng thwc té. Thiét ké SQC nén dwa trén bang
chirng vé chét lwong va xac suat phat hién sai s6
thay vi ap dung mét quy téc cho moi xét nghiém [8].

V. KET LUAN

Trong giai doan thang 4-9/2024, PT, APTT va
fibrinogen trén STA-R Max déu c6 CV va Bias ndm
trong gi¢i han chap nhan, cac két qua ngoai kiém
déu c6 |SDI| dwéi 2. Sigma & mirc binh thwdng/bat
thuong 1an luot 1a 5,8/4,1 dbi véi PT; 5,4/4,7 d6i voi
APTT va 8,3/6,6 dbi v&i fibrinogen. Fibrinogen dat
tlr 6 Sigma & ca hai mirc; PT va APTT ¢6 hiéu nang
thap hon tai mirc bat thuwong.

Ké hoach IQC dé xuét theo mirc hiéu ndng thap
hon ctia mdi xét nghiém la: PT va APTT ap dung
da quy tac 1;8/2,s/R,s/4;s, khodng cach téi da 200
mau; fibrinogen &p dung quy tac 15s, khoang cach toi
da 1.000 mau. QGI dinh huwéng wu tién cai thién do
dung ctia PT/APTT va déng thoi cai thién dd chum &
PT mirc bat thwong.

VI. KIEN NGHI

Khoa Dong mau nén thi diém ké hoach IQC theo
Sigma, van duy tri QC dau ngay va cac diém kiém
soat bat budc khi thay 16, hiéu chuén, bao tri hoac
nghi ng® bat thwong. Sau 3-6 thang can danh gia lai
Sigma, s6 lan vi pham quy téc, bao doéng gia, chi phi
QC va sai I8 phan tich dé& xac nhan hiéu qua trudc
khi chuan héa thanh quy trinh thuwéng quy.
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XUNG DOT LOI iCH

Céc tac gia tuyén bd khéng cé xung dét loi ich
lién quan dén nghién ctru nay.

NGUON TAI TRO

Nghién clru dwoc thue hién trong khudn khd dé
tai khoa hoc cap co s& cuia Vién Huyét hoc - Truyén
mau Trung wong; khdng nhan tai tro thwong mai.
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